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Abstract

The purpose of this paper is to examine the relationship between the levels of hazard awareness, risk perceptions, the knowledge
of response-related protective behavior, and disaster knowledge within the framework of secondary school curriculum in Turkey.
A questionnaire examining various measures including hazard awareness, risk perceptions, and general disaster knowledge test
was answered by 8th-grade students of schools in Erbaa, Niksar, and Tasova located in North Anatolian Fault Zone (NAFZ) in
Turkey. The data from a total of 654 surveys were analyzed utilizing chi-squared, t-test, and ANOVA.The research findings proved
that students' disaster awareness and risk perceptions about the environment in which they live are quite realistic. The high levels
of earthquake risk perception and fear were related to the fact that they live in settlements located in NAFZ with the highest level
of earthquake risk in Turkey. However, research findings proved that most of the students had a fairly low level of knowledge of

response-related protective behaviors, and significant differences were found in the context of schools and settlements.
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1. Introduction

As stated by the United Nations Office for Disaster Risk Reduction (UNDRR), a disaster can be defined as "a serious disruption of
the functioning of a community or society involving widespread human, material, economic or environmental losses and impacts,
which exceeds the ability of the affected community or society to cope with using its resources" (United Nations General Assembly,
2016, p.13). A disaster is a result of the combination of hazard, vulnerability, and insufficient capacity or measures to reduce the
potential chances of risk. A disaster happens when a hazard impacts the vulnerable population and causes damage, casualties,
and disruption (Khan & Khan, 2008). In this context, Turkey is one of the countries most damaged by disasters. The areas with
high earthquake risk are approximately 93% of the total area of the country; consequently, 98% of the country's population and
98% of the industrial facilities are located in these areas with high earthquake risk (TMMOB Makina Mihendisleri Odasi, 2012).
Besides, natural events such as floods, strong winds, landslides, rockfalls, and avalanches occur frequently due to the tectonic,
climatic, and topographic characteristics of the country. These hazardous natural events can sometimes turn into disasters with
huge losses of life and property. Furthermore, in Turkey, it has been observed that human-caused events such as fires, traffic
crashes, terrorist incidents, etc. have turned into disasters many times. Therefore, similarly to many countries with high disaster
risk, issues such as disaster management, emergency management, disaster risk management have always been important for

Turkey.
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As stated in the UNIDRR glossary, disaster management includes actions related to organization, planning, and
application of measures preparing for, responding to, and recovering from disasters. Disaster risk management is the application
of disaster risk reduction policies and strategies to prevent new disaster risk, reduce existing disaster risk and manage residual
risk, contributing to the strengthening of resilience and reduction of disaster losses (United Nations Office for Disaster Risk
Reduction (UNDRR, 2017). Two major earthquakes called Dlizce and Golciik in 1999 became a turning point for Turkey's disaster
risk management strategy. Following these earthquakes, which caused many losses of life and property in Kocaeli ve Diizce
provinces, some attempts were carried out to implement the integrated disaster management system focused on disaster risk
management; and to accomplish this, the Presidency Disaster and Emergency Management Centre known as AFAD was
established in 2009 (AFAD, 2016). This was a very radical step in the transition from emergency management! to disaster risk

management (Sengtin, 2018).

The previous studies on disaster education have pointed to the importance of disaster education in creating a safe society
through developing disaster management skills and raising awareness on disasters (Dufty, 2011; Nielsen & Lidstone, 1998). It was
also emphasized that schools had a significant positive role in disaster risk reduction (DRR) education concerning disaster safety
and preparation education for students and their families (Shaw & Kobayashi, 2001; Shiwaku & Fernandez, 2011). Moreover, many
studies on DRR specify that disaster education at schools should be arranged appropriately and sustainably for all age levels
(Shaw, Takeuchi, & Shiwaku, 2011). Smyth (1996) suggested that the training campaigns and programs initiated for improving
the information, skills, and behaviors necessary to solve environmental issues should be arranged sustainably according to target
groups. Some studies demonstrate that effective training provided to students also helps to increase the DRR awareness of their

families (Johnson, Ronan, Johnston, & Peace, 2016; Lidstone, Stoltman, & DeChano, 2004; Ronan et al,, 2015; Ronan et al., 2008).

In line with this, Hyogo Framework for Action (HFA), supported by the United Nations Office for Disaster Risk Reduction
(UN/ISDR) and United Nations International Children's Emergency Fund (UNICEF&UNISDR), clearly stated that the two most
substantial components of disaster risk management and sustainable development are knowledge and training (AFAD, 2015). In
this context, various campaigns were launched to raise global awareness on disasters by the United Nations' International Strategy
for Disaster Reduction (ISDR) secretariat tasked with supporting governments in the implementation of HFA (UN/ISDR, 2007).
These global policies under the coordination of the United Nations started with 10 years of Disaster Mitigation (1990-1999),
continued with the Millennium Development Plan - MDGs (2000-2015) and Hyogo Action Plan (2005-2015), and finally, the Sendai
Framework was declared (Raju & da Costa, 2018; UNISDR, 2015). In the 2006-2007 period, the global disaster risk reduction (DRR)
action, started with the title “Disaster Risk Reduction Begins at School,” was very informative about how to support and develop
local and national initiatives to reduce disaster risk through education, as well as general information on disaster education and
disaster risk reduction activities (UN/ISDR, 2006). Later, some decisions were taken, regarding the adaptation of DRR to the
curricula of schools by 2015 (UNICEF & UNISDR, 2011). Finally, between 2015 and 2030, member countries of the United Nations
(UN) around the world will conduct a variety of efforts within the context of the four Priority Areas contained in the Sendai
Framework. The four priority areas are listed as understanding disaster risk, strengthening disaster risk governance to manage
disaster risk, investing in disaster risk reduction for resilience, and enhancing disaster preparedness for effective response and to

“"build back better” in recovery, rehabilitation, and reconstruction, respectively (United Nations, 2015).

In Turkey, which is one of the member-countries of the UN, some practices on disaster risk management were
implemented following the above developments. The European Natural Disasters Education Centre, which is a special center
within the EUR-OPA Major Hazards Agreement'’, was the establishment under the Education Coordination Branch of AFAD (AFAD,

2015). Furthermore, Turkey's Ministry of National Education has decided to restructure the curriculum at every level of formal
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education, and this new curriculum prepared within the framework of the constructivist approach was put into practice in all
primary and secondary education institutions in 2005. Besides, some regulations were made to adapt disaster education to this
new curriculum. The curriculum of primary education, implemented from 2005 to 2018, was prepared within the framework of an
intermediate approach’. The “disaster education and safe living” were among these intermediate domains by associating with the
units of the courses such as Knowledge of Life, Social Studies, Science and Technology, Math and Turkish at primary (1st, 2nd,

3rd, 4th grades), and secondary (5th, 6th, 7th, 8th grades) levels (Ocal, 2010).

However, there was some criticism about the disaster topics in this new curriculum. For example; Ocal, Cakir and Ozelmaci
(2016), and Kirikkaya, Unver and Gakin (2011) reported that the majority of the subjects on disasters were part of the content of
Science and Technology course, while the content of other courses included only subjects related to earthquakes. Furthermore,
the content of the units related to disasters at primary and secondary levels (age 6-14) generally consisted of preparation and
protection against disasters, while the disaster content of those at high-school level (age 15-17) was related to detailed
information about the causes of disasters, civil protection, mitigation and response activities (UNICEF & UNISDR, 2011). On the
other hand, it appears that the majority of the previous studies on disasters and disaster education in Turkey focused on
earthquakes (for example, Aydin & Coskun, 2010; Gulay, 2010; Kirikkaya, Cakin, Imali, & Bozkurt, 2011; Ocal & Topkaya, 2011;
Oral, Yenel, Oral, Aydin, & Tuncay, 2013). The literature review of Degirmencay and Cin (2016) reported that the majority of these
studies were quantitative studies focused on keywords or titles such as disaster protective behavior, disaster knowledge, hazard
perception, metaphoric studies on disasters, methods used in teaching disaster subjects, disaster curriculum, and emergency
management. Besides, some studies were focused on topics such as the concept of disaster (Dikmenli & Gafa, 2017; Tascl &
Unver, 2017), disaster awareness (Pinar, 2017), disaster education in schools or curricula (Kirikkaya, Unver, & Cakin, 2011; Ocal,
2010; Ozmen & ince, 2017; Yilmaz, 2014), disaster information and hazard awareness of teachers or prospective teachers (Cin,
2010; Dikmenli & Yakar, 2019; S6zcu & Aydindzi, 2019). In a study describing teachers’ judgments on the objectives of disaster
education integrated into primary and middle school curricula in Turkey (Erdur-Baker, Kasapoglu, & Yilmaz, 2015), it was reported

that the teachers who participated in the study did not perceive these objectives as clear, measurable and attainable.

Only a limited number of studies focused on topics such as the impact on students' disaster awareness or the effectiveness
of disaster education in the formal education curriculum of Turkey (for example, Akgil, Togrol, Mercan, & Tanircan, 2014; Fetihi &
Glilay, 2011; Ozgiiven, 2006). In such a study, Ocal et al. (2016) claimed that disaster content in primary and secondary education
curricula introduced in 2005 included most basic information such as the classification of cases and terms, whereas this content
was rather inadequate in terms of applications that would encourage students to practice and solve problems. Although this
curriculum was developed based upon constructivist approach, research studies showed that most teachers tended to use
traditional teaching methods and textbooks as teaching materials for disaster education, since they do not have sufficient

knowledge, skills or willingness to apply other alternative teaching methods (Ocal, 2005).

It has been claimed in some previous studies that examine the impact of disasters on children's psychology that
reconciling hazard education in schools and hazard education in families or homes has a significant potential for both the physical
and emotional preparedness of children (Ronan, Alisic, Towers, Johnson, & Johnston, 2015; Ronan, Crellin, & Johnston, 2010;
Ronan et al.,, 2008; Ronan & Johnston, 2001a). However, there are a limited number of studies that have investigated the impacts
of disasters on child psychology in Turkey (for example, Danisman and Okay, 2017; Erkan, 2010). Of course, without a disaster
experience, it is difficult to judge whether or not the hazard training provided to students is effective. Besides, the effectiveness

of a hazard education program can be assessed by measuring the difference between the participants and non-participants of
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hazard training (Finnis, Johnston, Ronan, & White, 2010). In this context, there was not enough evidence in the literature about

whether the disaster education carried out through formal education or various campaigns was effective.

To investigate the effectiveness of disaster education content in the formal educational curriculum in Turkey, this study
focused on the knowledge of disaster and response-related protective behaviors, risk perceptions, and hazard awareness of 8th-
grade students. Based on some previous studies that investigated the students' risk perceptions, hazard awareness and
preparations (Finnis et al., 2010; K. Finnis, Standring, Johnston, & Ronan, 2004; Johnson, Ronan, Johnston, & Peace, 2016; Ronan
& Johnston, 2001a), this study was conducted with 8th-grade students in Erbaa, Niksar and Tasova districts in the eastern part of
North Anatolian Fault Zone (NAFZ). Erbaa and Niksar are within the administrative boundaries of Tokat province, and Tasova is
within the administrative borders of Amasya province. These three sites are ranked on the east-west direction in the tectonic

depression line where Kelkit River flows, which is one of Yesilirmak's tributaries (Figure 1).
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Figiire 1. The locations of settlements where the study was carried out

In the past, destructive earthquakes occurred on this line, such as Osmancik earthquakes in 1910 (Mw=6.1) and 1942
(Mw=5.9), Niksar-Erbaa earthquake in 1942 (Mw=7.1), and Ladik-Tosya earthquake in 1943 (Mw=7.3) (Akin, Topal, & Kramer,
2013; Barka, Akyuz, Cohen, & Watchorn, 2000; Bohnhoff, Martinez-Garzdn, Bulut, Stierle, & Ben-Zion, 2016). Besides, landslides
(Bilgehan, 2004), floods, strong winds (Celik et al., 2018), and fire disasters were observed in this region. However, disaster, hazard,

and risk awareness of students living in an area with a high risk of disasters was limited by the course content in their schools.

In this study, disaster knowledge, disaster and hazard awareness, risk perception, risk reduction, reaction behaviors, and
emotion-focused coping factors of the students were examined in the context of some variables. The research findings are related

to the following problems:

1. Are the students aware of the hazards in their habitat; and what perception of risk do they have?
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2. What degree of awareness of emotion-focused coping factors do the students possess about the overall fear levels

such as perceived parental fear levels, perceived emotional coping ability, and anxiety for each of the 9 hazards listed?

3. What knowledge of harm mitigation and response behavior on problem-oriented coping for readiness to disasters

do they have?

4. What is the general disaster knowledge level of the students according to the findings of the disaster knowledge test

(DKT) prepared based on the disaster content in the primary and secondary education curriculum?

2. Methodology
2.1. Procedure

In Turkey, the duration of compulsory education is currently 12 years, including 4 years of primary school, 4 years of secondary
school, and 4 years of high school. The reason why the study sample consisted of 8"-grade students was to find out what impact
of the disaster content in the curriculum before the high school level had on the emotional and cognitive development of children.
In the 2015-2016 academic year, in which this study was conducted, a total of 3020 students were studying in the 8" grade of 64
secondary schools in Niksar, Erbaa, and Tasova districts. The schools in the study sample were determined to take into account
the socio-economic profiles of students in schools with the help of local education authorities. A total of 654 students from 7
schools in Erbaa (n=255), 6 schools in Niksar (n=197), and 5 schools in Tagsova (n=202) participated in the study. The participants
consisted of 324 (49.5%) female and 330 (50.5%) male students. The questionnaire used as a data collection tool was distributed

to students under the guidance of the first author and teachers in these schools.
2.2. Measures

A questionnaire consisting of two parts was used as a data collection tool in the study. The items in the first part of this
questionnaire were prepared based on the hazard education survey (HES) used in Ronan and Johnston (2003). Firstly, permission
was obtained by contacting the responsible author to use this scale in our study. Then, a pilot study was conducted for providing
the validity and reliability of the Turkish version of the tool. The original form of the HES included both self-report indices and a
home-based instrument filled out by parents. However, in this study, a questionnaire was not sent to the families. In the original
scale, there were items on hazard awareness, risk perceptions, knowledge of response-related protective behaviors, and
preparedness activities (such as having family plans, practicing in-home and school-based emergency activities, and having

adopted specific household hazard adjustments).

Furthermore, in the original HES, there was a hazard list to assess students' hazard awareness and risk perceptions, and
this list consisted of those cases accepted as hazards for those students'’s habitat who participated in the study (Ronan & Johnston,
2001b; 2003). Similarly, the hazard list in the Turkish version of HES was created considering the potential hazards and risks in
the location where our study was carried out. When the disaster events that occurred in the study location in the past were
examined, it was understood that tsunami and volcanic eruption, which are in the hazard list of original HES, are not among the
hazards that threaten the study location. However, tsunami and volcanic eruptions were also listed among hazards on the Turkish

HES to test whether students had misunderstandings about hazards in their habitat.

The readiness items of the original scale consisted of three parts: knowledge of response-related protective behaviors,
family plans, home and school-based practice, and hazard adjustments (Ronan & Johnston, 2001b, p. 1058). Since there is no

content related to protective behaviors for both tsunami and volcanic eruptions in the content of the courses up to the 8th grade,
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it was decided not to include the protective behavior items related to these hazards in the Turkish HES". Instead, 6 hazards
(earthquake, fire, flood/overflow, landslide, storm with high winds and avalanche) were identified by examining the data of AFAD
on disasters in the past years at the study location; considering the studies of Ronan and Johnston (2001, 2003), online resources,
and brochures prepared by AFAD and primary and secondary school curricula, these hazards-related protective behavior items
were prepared. Readiness items about family plans and home- and school-based practice, and hazard adjustments in the original
HES were included in the tool prepared for the pilot study. However, the results of this study showed that among the total of 200
students there was none who had such readiness at their homes or schools. Therefore, these readiness items were not used in

our study and the tool was significantly modified.
The Turkish HES modified for this study consists of the following sections:

The hazard awareness and risk perception: hazards were listed in the questionnaire form (flood, earthquake, house fire,
storm with high winds, landslide, avalanche, volcanic eruption, chemical spill, tsunami) and the students were asked to mark the
two most likely to affect them at home in order of importance (1 degree, 2™ degree). Besides, a 3-point scale (1 = likely, 2 =
there is a chance, 3 = unlikely) was used to measure how the students rated the likelihood of the occurrence of each hazard in
their area and their potential to cause damage. The Cronbach alpha (o) values of 9 risk perception items for the settlement were

found to be between 0.76 and 0.82.

Emotion-focused coping factors: in this section, the students were asked 12 questions prepared in a three-point Likert type:
1. "Do you feel sadness and fear when you hear about disaster or think about it?” (1= often, 2= sometimes, 3= not at all). 2. "Do
you think that the members of your family feel upset when a disaster is talked about?” (1= yes, 2= not sure, 3= no). 3. If you
experience a disaster hazard, can you cope with the negative psychological effects (fear, sadness, depression, etc.) arising due to
the disaster? (1 = completely able, 2 = not sure, 3 = not at all able). 4. The expressions 4 to 12 in this section refer to the 9 types

of hazards listed above, and the students were asked:

When you talk about these disasters or when you think about these, do you feel sadness and fear? (1=yes, 2= not sure, 3

= no). It was determined that the Cronbach Alpha (o) value of 12 items in this section varied between 0.66 and 0.72.

Readiness (Problem-oriented coping): knowledge of harm mitigation and response behavior. These items included disaster
occurrence activities to be carried out in the event of a disaster. For each hazard (earthquake, fire, flood/overflow, landslide, storm
with high winds and avalanche), students were asked to endorse the item or items they felt were appropriate responses in the
event of that hazard (e.g. "Duck, cover, hold” in the event of an earthquake). Each hazard had a range of four to six possible
responses with differing numbers of correct responses per hazard. There were 13 correct protective behavior items in total, and
eight of these items refer to the protective behaviors that are vital to do in case of a hazard. Students were instructed that they
could mark more than one option if it represented an appropriate response to that hazard. The alpha reliability of these items

was found as 0.83.

The disaster knowledge test: There was a multiple-choice disaster knowledge test (DKT) consisting of 23 questions. These
questions were developed by researchers to measure the level of students’ knowledge about disasters by taking into account the
content related to disasters in the curriculum until the 8th grade. These questions consisted of questions measuring students'
level of knowledge such as the causes and distribution of disasters (for example; which of the following cannot be said to be
effective in the occurrence of landslides in the Black Sea Region and in which of the disasters given below the weather conditions
of the region do not affect?). In the DKT preparation process, firstly, a pool of questions was created by examining the content

of the courses in the curriculum from the first to the eighth grade. Subsequently, 50 items from this question pool were selected
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for the pilot study considering expert opinions. A pilot study was conducted with the participation of 250 8™-grade students.
Considering the analysis of the data obtained from the pilot study, 27 questions were excluded from the test as the item difficulty
index (p) was between 0.40 and 0.80, and the discrimination index (d) was less than 0.30. The discriminant index of the remaining
23 substances ranged from 0.56 and 0.30 and the item difficulty index of them from 0.40 to 0.79, and the Cronbach alpha ()
reliability of total DKT was found to be 0.75.

3. Results of Data Analyses
3.1. Hazard awareness and risk perceptions

As seen in table 1, the earthquake was chosen by 81% of 654 students as the most likely hazard to occur at home, while the home
fire was chosen by more than half (54%) of students as the second possible hazard. Storms with high winds, earthquakes,
landslides, and floods, respectively, were selected as potential secondary hazards by 39% of students, whereas only 6% of the
students chose chemical spill, tsunami, volcanic eruption, avalanche as a possible secondary hazard at home. No significant
differences were found between the groups of the hazards chosen as the most likely to occur at home based on gender, district,
and school variables. Earthquake, fire, flood, storms with high winds, and landslide respectively were chosen as likely to occur and
cause injury locally in the future. However, tsunami and volcano eruption which are not possible to occur locally were chosen as
likely. As a result of independent sample t-test analysis for gender, a significant difference was found only for floods among the

9 hazards in the list of the likelihood of occurring locally soon, te43< 1 and p>0.05.

Table 1. The frequencies of the most possible (second most possible) disasters at home and chi-square analyses according to

gender, district and school variables

Hazard
Hazards awareness (%) Value x? Df P*
Earthquake 81 (11) 1.Hazard Gender 9.28 7 16
Flood 8 (8) District 20.83 14 .63
Fire 8 (54) School 196.57 119 .85
Storm with highwinds 2 (15) 2.Hazard Gender 6.17 8 24
Volcanic eruption 0.8 (0.8) District 58.51 16 .04*
Landslide 0.3 (5.8) School 326.64 136 .04*
Tsunami 0.3(1.7)
Avalanche 0.3 (0.6)
Chemical spill 0(1.8)

*p<0.05

According to ANOVA results (Table Il), the perceived likelihood of all hazards except earthquake and flood, causing
injury locally soon was significantly different between the schools, and also there was a significant difference between the
statements related to the perceived likelihood of all hazards except earthquake, flood, and fire. Scheffe’s post hoc analysis
indicated that Tasova students perceive the risks of landslide, avalanche, volcanic eruption, tsunami, and chemical spill more than
students from Erbaa and Niksar.

Table Il. Descriptive statistics of hazards most likely to occur locally in the future, ANOVA and t-test results

Risk perception-Future likelihood of ANOVA
occurrence Schools Settlements Independent samples
Hazards X sd df F p df F P* test for gender
Earthquake 1.11 0.36 17 1.17 2.85 2 2.61 0.15 tiea)< 1
Flood 1.51 0.67 636 3.03 0.00* 651 2.63 0.75 teaz< 1%
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Fire 1.19 0.45 1.72 0.04* 2.85 0.06 tesa< 1
Storm with high winds 1.58 0.68 1.23 1.99 2.65 0.07 tes1) < 1
Volcanic eruption 2.18 0.90 6.77 0.00* 17.88 0.00* tes2) < 1
Landslide 1.73 0.77 2.98 0.00* 18.16 0.00* tesa< 1
Tsunami 213 0.88 7.21 0.00* 26.06 0.00* tes2) < 1
Avalanche 1.91 0.83 3.98 0.00* 17.36 0.00* tesa< 1
Chemical spill 2.00 .84 4.07 0.00* 9.82 0.00* tesn< 1
*p <0.00

3.2. Emotion-focused coping factors

In terms of overall fear levels, perceived parental fear levels, perceived emotional coping ability, and anxiety for each of the 9
hazards listed, as shown in Table Ill, the mean of the total 12 items was found as 1.5; and the means of these items varied between
1.22 (earthquake-related fear) and 1.79 (chemical spill-related fear). Also, the means of each emotion-focused item showed that
female students 'anxiety and fear levels (n=324,X = 1.27) were higher than those of male students (n=330, X = 1,60). The results
of the independent samples t-test for gender indicated that there were significant differences in all emotion-oriented items except
storm with high winds and tsunami fears. The ANOVA analysis determined that there was a significant difference between some
schools in all emotion-focused items except for perceptions of parental distress. Also, significant differences were found between
settlements in all emotion-focused items except perceived emotional coping, sadness, or fear related to earthquake, flood, and

fire items. The fear and anxiety levels of the Tasova sample were higher than the anxiety levels of the Erbaa and Niksar samples.

Table Ill. Emotion-Focused Factors: Descriptive statistics, ANOVA and T-test results

ANOVA Independent
Emotion-focused coping factors Between Schools Between Settlements samples test
Emotion-Focused Factors X sd df F p df F P for gender
Hazard-Related Fears 1.44 73 2.12 .00* 7.14 .00* tern< 1*
Perceptions of Parental Distress 1.72 a7 1.31 .18 6.12 .00* teso< 1*
Perceived Emotional Coping 1.61 .68 1.70 .03** 1.71 18 tesn< 1%
Earthquake 122 .55 172 .03* 1.36 32 teso< 1%
Flood 170 .85 277  .00* 1.59 .20 tesa< 1%
Fire 1.33 64 166  .04** 0.18 .84 teon< 1%
Storm with high winds 176 77 7 490 o1* 2 584 00% ) < 1%
Volcanic eruption 175 85 636 403 00 651 658 00%  tews) < 1%
Landslide 1.71 .78 338  .00* 11.65 00*%  teas< 1*
Tsunami 177 84 382  .00* 13.17 00*%  tea9) < 1*
Avalanche 1.73 81 3.09  .00* 5.63 00*%  teag< 1*
Chemical spill 1.79 .83 2.79 .00* 427 .01* teag)< 1*
Total 152 43 344  .00* 10.86 00%  tea<1*

*p <0.01

3.3. Problem-oriented coping: knowledge of harm mitigation and response behavior

There were no students who answered all 13 correct behavior items in this section of the questionnaire assessing the knowledge
the students possessed concerning the disaster and the best action to take in the event of a disaster. There was a possibility of
eight vitally correct responses, and among 654 students, only 8 were able to correctly mark all the vital behaviors, while 39 students
could not mark any correct behavior. Regarding the means of vital and total safe behaviors (N=654,X= 5.1), the students were
able to correctly respond to only half of the harm mitigation and response behavior items (table V). There was no significant
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difference between female and male students concerning the knowledge of total and vital safe behaviors. However, the ANOVA
results suggested significant differences in the comparison of schools and settlements. Among the 18 schools in the sample,
Niksar Secondary School had the lowest average in total and vital safe behaviors (n=43, X; = 3.14, X,=2.86) while the Cakir
Secondary School had the highest average (n=16,X; = 6.63, X,=5.44). The total and vital safe behavior information averages were
ranked as Niksar (n=197, X; = 4.69, X,=4.19), Tasova (n=202, X: = 5.20, X,=4.50) ve Erbaa (=255, X; = 5.34, X,=4.62). The significant

difference was between Erbaa and Niksar students.

Table IV: Descriptive statistics for knowledge of problem-focused coping behaviours and ANOVA, t-test results

ANOVA Independent
Knowledge of problem-focused coping Between Schools Between Settlements  samples test
behaviours for gender
Behaviours Range X sd df F p df F P
Vital 0-8 4.45 1.63 17 4.01 .00* 2 552  .00* teso< 1
Total true 0-12 5.10 2.11 636 3.99 .00* 651 3.88 .02** tesn< 1

*p < 0.07; *p < 0.05

3.4. The results disaster knowledge test (DKT):

Table V infers that the average of DKT scores was 12.18 and that these scores showed a significant difference according to gender,
school, and settlement variables. The scores of the female students (n= 324, X=12.61) were above the mean and higher than
those of the male students (n= 330, X =11.77). The mean of the DKT scores of the schools (n=18) varied between 9.38 and 15.22,
and half of the schools fell below the mean. The highest score belonged to the Erbaa schools (n= 7, X =12.64), they were followed
by Tasova (n=5, X=12.27) and Niksar (n= 6, X=11.49) schools, respectively. Scheffe analysis results of the Post Hoc test indicates

that the significant difference was between the Niksar and Erbaa schools.

Table V. Descriptive statistics for disaster knowledge test and ANOVA, t-test results

ANOVA Independent
Disaster knowledge test Between Schools Between Settlements samples test
Test scores Range X sd df F p df F P for gender
Total 0-22 12.55 437 17 463  .00* 2 423 .02** tesy< 1%
636 651

*p < 0.07; **p< 0.05

4. Discussion

According to the research findings, the students' awareness and risk perceptions about the potential hazards to occur at home
and injury are quite realistic. In previous years, disasters caused by natural causes such as earthquakes, floods, landslides, storms
with high winds, and avalanches, and fires caused by people occurred at the research site. This event also sometimes caused
deaths and property losses. For example; almost all the villages between Niksar and Erbaa turned into a wreck due to the
earthquake in 1942, which was at its epicenter in Niksar district of Tokat province (N. Ambraseys & Jackson, 2000; N. N. Ambraseys
& Jackson, 1998; Barka, 1996; Bikce, 2016). Also, the Yesilirmak and its biggest tributary, the Kelkit River, have damaged the Erbaa
and Niksar districts many times in the past years (Altin, 2014; Kog¢ & Thieken, 2018; Oztung, 2012). Although landslide is a hazard
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for all three settlements, Tasova has the highest rate of landslides (Bilgehan, 2004; Erkal & Ates, 2011). Consistent with this,

students in Tasova perceive the risk of landslides greater than students in Erbaa and Niksar.

There is no doubt that the high level of students' perception and fear of earthquake risk is related to the fact that they
live in an area with high earthquake risk. Moreover, in the recent past, two earthquakes with 4.9 and 4.00 magnitudes occurred in
Erbaa on 9 October 2015. The results of the surveys conducted after the disaster events show that the fear and anxiety levels of
the people who experienced disaster events are high (Cvetkovi¢, Ocal, & Ivanov, 2019; K. Finnis et al., 2004; Kelly & Ronan, 2018;
McNeill & Ronan, 2017; Ronan et al., 2008; Ronan & Johnston, 1999; Shapira, Aharonson-Daniel, & Bar-Dayan, 2018). Besides, in
line with the findings of several studies focusing on the psychological effects of disasters (Dell'Osso et al., 2011; Fothergill, 1999;

Gustafson, 1998), the research findings reveal that females feel more fear and anxiety about hazards than males.

According to the obtained results, it was not possible to state that students' knowledge of vital and total safety behavior
related to hazards was good. There were very few students who correctly answered all items in the questionnaire dealing with
protective behaviors, and there were also students who did not know any of these behaviors. Also, there were no students who
correctly answered all questions in the disaster knowledge test prepared according to the course content in the current curricula,

and overall, the DKT success level of the sample was moderate.

The earthquake and its protective safe behaviors were predominant in the curriculum of the primary and secondary
schools in Turkey. The earthquake issues were included in the content of courses of Life Science up to the 3rd grade, Social Studies
in the 4th grade, and Social Studies, and Turkish in the 5th grade. The reasons for the events such as fire, avalanche, flood,
landslide, lightning, and the ways of protection from these hazards were included in the curriculum of the 7th grade Science and
Technology Course. Science and Technology Course in the 8th grade included the effects of volcanoes and earthquakes on human
life, earthquake hazard management, earthquake protective behaviors; meteorological disasters such as wind, tornado, hurricane,
and the ways of protection from such hazards. However, although earthquake-related issues were predominant in teaching
curricula, only 18% of the students could correctly mark the most vital behavior (to curl into a turtle shape and protect your head)
for the earthquake, whereas one of the wrong behaviors (as soon as the shake starts, | get out immediately) was chosen by 93%
of the students. "l immediately go out and look at the rising water”, which is an expression of wrong behavior for the flood, was
chosen by 91% of the students as their favorite protective behavior. “I leave the building in the shortest way”, which is the vital
option for the fires, was chosen by the majority of students, whereas the low averages of protective behaviors for avalanches,
storm with high winds, and landslide may be related to less emphasis on these disasters in curricula. The protective behavior,
disaster, risk, and hazard knowledge of almost all the students were limited to the content of lessons in schools only because no
students had participated in a special hazard training program before. In this context, Finnis et al. (2010) reported that students
who have participated in hazard education programs have a better knowledge of safety behaviors. Besides, significant differences
in the results of the analysis based on school and settlement variables may be related to such factors as student and school

profiles connected to socioeconomic level, and teachers' pedagogical competence in hazard education.

5. Conclusion

1. Topics about DRR were not sufficiently covered in the national curriculum, therefore, new mechanisms to increase

awareness of DRR should be established.

2. At the primary school level, practical teaching/training rather than theoretical knowledge should be included.
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3. Courses on disaster risk management at universities are largely included in the curricula of associate and graduate
programs on disaster management. These courses should be expanded to include university students studying in

other programs, also, various symposiums and conferences should be organized on the topic.

4. DRR education modules should be prepared by considering different socio-cultural groups and these modules should

be supported by pilot studies.
5. In-service DRR education should be organized for managers and public personnel.
6. Issues related to DRR need to be included more intensively in the formal education curriculum.

7. Inserting disaster risk reduction issues in distance learning systems, activating the “Earthquake Simulation Center”

should be considered as tools that contribute to the increase of DRR awareness of the society.
8. Regular and continuous exercises should be conducted to increase the preparedness of the society for disasters.
9. Relations with local media should be established to provide information to people in the event of a disaster.

10. In particular, the Council of Higher Education, Ministry of National Education, local administrations, Ministry of Family
and Social Policy, Presidency of Religious Affairs, and other relevant institutions and organizations should provide

support for disaster risk reduction training programs.

Despite all these recommendations on DRR awareness and education, in the new formal education curricula that began
to be implemented in the 2018-2019 academic year, the intermediary disciplined approach of the former curricula, valid during
this study period, was abandoned, and Disasters and Safe Life intermediary discipline were also removed. The issues related to
hazard, risk, and disaster were included only in Life Science, Social Studies, Science, and Technology courses in the new curriculum.
For example, the “Safe Life” unit of the Life Science course from grade 1 to grade 3 focuses on hazards that students may encounter

at school, at home, on playgrounds, in traffic, and on what to do in emergencies.

During the 12 years of compulsory education in Turkey, DRR education has been carried out with a non-holistic approach,
as the issues related to the disaster have been distributed among different courses and never summed up. Unfortunately, in the
new curriculum, the disaster-related content has been reduced, compared to the previous one. The disaster content of the new
curriculum lacks topics such as contributing to the development of children's ability to cope with fear and anxiety about disasters,
home-based practices. To achieve DRR, many things have to be done: child-parent cooperation and new teaching methods are

to be developed. Also, relevant terminology has to be taught to teachers and students.

Teachers development and prospective teacher education is an important issue. It is considered a positive development
in terms of DRR education of pre-service teachers that the “Disaster Education and a Safe Life” course has become a compulsory

subject in some programs in at faculties of education in Turkey since 2018.
Some questions are still waiting to be answered, for example:
1. How will the content of courses dealing with DRR be structured?

2. Who will conduct these lessons or what should be the areas of expertise of the faculty members who will conduct

these courses?

3. Will faculty members conducting these courses need to have a trainer's training certificate on DRR?
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The literature on disaster education reveals that there are many different approaches, tools, and target groups related to
disaster education. Child-centered DRR, which recognizes children’s particular needs and vulnerabilities, capacities, and rights,
has been of significant interest in recent years (Shaw, Takeuchi, & Shiwaku, 2011). “Child-centered DRR is a flexible rights-based
approach combining child-focused (for children) and child-led (by children) activities with interventions geared towards bringing
about change in community, local and national duty bearers. It applies strategies such as awareness-raising, capacity building,
group formation, institutional development, research, and influencing and advocacy across a range of areas” (Plan, 2010, p. 5).
Child-centered DRR applications with some examples in the world proved that children can communicate effectively on risk and
risk reduction with their parents, siblings, and peers and through informal communication networks (ibid). Although Turkey's DRR
plans also include children, however, Limoncu and Atmaca (2018) claim that there are no child-centered DRR plans that meet the

above definition.

Undoubtedly, disaster education consists of process-based practices that have many links between school and
community, between community and family, different disciplines, different stakeholders, nature and human, past and future, and
so on (Shaw et al., 2011). This continuous disaster education process requires the participation of different groups of stakeholders
from students and teachers to government, non-governmental organizations, media, and the private sector. Due to the lack of
comparative studies testing the effectiveness of disaster education practices carried out through formal and informal education,
currently, it is difficult to find evidence that there is an effective disaster education plan prepared as a result of the dialogue

between different groups of stakeholders in Turkey.
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