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Abstract  

Natural disaster trends are increasing all around the world over recent decades, and a large 

proportion of the affected population in an emergency event are children. In recent years, there 

has been increased research into disaster risk reduction, aiming to raise awareness and reduce 

the impacts of future natural hazards. However, there is limited literature on children’s risk 

perception and their preparedness for natural hazards, as well as how their perception of natural 

hazards and preparedness develop over time. The main aim of this dissertation is to understand 

children’s risk perception, their preparedness for natural hazards (earthquake, flood, landslide, 

storm, and wildfire). The specific research questions that this study seeks to answer are as 

follows: (1) What are the factors shaping children’s risk perception and their preparedness? (2) 

What is the relationship between children’s risk perception and their preparedness? (3) How 

does disaster education affect children’s risk perception and their preparedness change over 

time?  

This research applies a mixed methodology to maximise the strengths of quantitative and 

qualitative methods, which in turn increases the validity of the results and adds multi-level 

perspectives to the research questions. The research also uses the technique of Pictorial 

Representation of Self Measure (PRISM). PRISM is a relatively new and simple visual method 

of assessing the perception of risk and the importance of preparedness. Eleven schools from 

Turkey and eight schools from Nepal agreed to take part in this survey, representing a range of 

demographic backgrounds from different locations, all in high natural disaster risk regions. 

This research shows that children have great potential for assisting the development of disaster 

management and creating disaster-resilient communities. Children engage with knowledge 

about hazards and risk by informal means in their everyday life. To enhance their participation 

in community’s disaster risk reduction, this knowledge must be accompanied by disaster 

education programmes. The main findings of this research showed that children's risk 

perceptions were in line with their country-specific objective risks and reflected the objective 

risks of their living environments. Country status and city socioeconomic status had a 

significant effect on risk perception and importance of preparedness in most cases. Children in 

both countries showed similar trends in their knowledge of the correct actions for disaster 

preparedness. However, there is still room to enhance children’s knowledge in terms of safety 

behaviours as there was a high volume of wrong protective actions selected by children.  
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This study is important given the limited state of research on children’s perception of natural 

hazards and preparedness. An important next step would be findings that can be applied to 

disaster risk communication. A priority recommendation of this dissertation is to carry out 

more research into children’s risk perceptions and preparedness. Although child-centred 

disaster management studies have increased in recent years, there remains a need for more 

research to provide insights into why and how children respond to hazardous events. The 

frequency of natural hazards is likely to increase in most countries because of increasing 

urbanisation, along with global warming and associated climate change. Thus, more research 

is needed, especially via longitudinal studies, e.g., disaster preparedness publicity campaigns, 

the inclusion of disaster topics in science and/or geography curriculum of schools, including 

school-hosted events for building local maps of hazardous terrain or vulnerable features. 

Further research is also needed into the relationship between the socioeconomic status of 

children and their perception of earthquake risks.   
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CHAPTER ONE 

 GENERAL INTRODUCTION 

 

 

1.1. Natural Hazards and Disasters 

Millions of years ago, the purely natural system was running, and geohazard events such as 

volcanic eruptions, earthquakes, floods, landslides were only threatening the fauna and flora of 

prehistory. Geohazard events become natural disasters after the appearance of Homo sapiens 

on Earth (Alcántara-Ayala, 2002). For all of history, the human population has faced many 

regional and global environmental disasters. From different views, disaster scientists have 

studied the underlying causes of disasters, its mitigation and preparation to reduce the impacts 

of disasters and minimize the losses.  

A hazard is a source of existing or potential situations that might endanger people’s lives or 

harm the environment or property (Middelmann, 2007). The United Nations International 

Strategy for Disaster Reduction (UNISDR, 2009) defined hazard as “a natural process or 

phenomenon that may cause loss of life, injury or other impacts and pose negative impacts on 

society, the economy and ecology, including both natural factors and human factors that are 

associated with the natural ones.” According to White (1974), the term natural hazard indicates 

the happening of a natural condition in a specific location and at a specific time, posing a danger 

to people and the environment. However, the mentioned danger is not only the result of a 

natural process but also the result of the human population. When two of the phases have the 

same location in time and space, natural disasters can happen (Alcántara-Ayala, 2002). Below 

et al., (2009) classified natural disasters as: 

-Geophysical: earthquake, volcano, mass movement dry (landslide, rockfall, avalanche, 

subsidence),  
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-Hydrological: mass movement wet (landslide, rockfall, avalanche, subsidence), flood (general 

(river) flood, storm surge/coastal flood, flash flood),  

-Meteorological: storm (convective/local storm, tropical storm, extra-tropical cyclone),  

-Climatological: extreme temperature (cold wave, heat wave, and extreme winter condition), 

drought, wildfire (forest fire, land fires, e.g., grass, scrub, and bush), 

-Biological: epidemic (bacterial, viral, parasitic, fungal infectious disease), animal stampede, 

insect infestation (locust, grasshopper, worms),  

-Extra-terrestrial (meteorite/asteroid).   

Natural hazards are becoming more prevalent as the world's population and infrastructure 

increase. In the past ten years (2010-2020), globally, there have been 4,159 cases reported that 

were caused by natural hazards and have killed 518,538 people. These disasters affected more 

than 1.8 billion – people who are injured left homeless or without livelihoods (EM-DAT, 2021). 

With the available disasters data and its trends, it is clear that the impact of disasters on humans 

and the economy will continue to rise (United Nations, 2012). While most natural hazards are 

unavoidable, disasters are not. A community or government agency can reduce the risk of a 

disaster by studying the previous hazards and monitoring current conditions to understand 

better and forecast future hazards and disasters. 

The study of hazards and disasters goes back to the 1970s; since then, many steps have been 

taken to understand why disasters occur and how to manage their impacts before and after 

disasters happen (UNISDR, 2004). Although there is growing research related to disasters in 

recent years, the increasing body of evidence suggests that more attention should be paid to 

anticipating and preparing for natural disasters (World Bank & United Nations, 2010; Kellet 

& Sparks, 2012; Zulch, 2019). It is highlighted that understanding risk is the basis of 

understanding disasters and being more prepared for it (Cardona et al., 2012). Risk information 

examines the potential negative consequences of natural hazards. Such data can describe the 

geographical location of risk, when a disaster might occur, who may be affected, how severe it 

could be, the financial implications, as well as be useful for a variety of decision-making on 

public investment (ADB, 2018). Thus, understanding and managing risk are highly important, 

not just disasters itself. 



3 
 

1.2. What is Risk? 

The term "risk" was originally employed within the framework of natural hazards by Renn et 

al., (1992). According to the Oxford English Dictionary (2012) ‘risk' comes from the French 

word risqué, which means ‘danger' and was first used in the mid-seventeenth century with two 

basic meanings: (1) “Hazard, danger; exposure to mischance or peril.” (2) “The chance or 

hazard of commercial loss, spec. in the case of insured property or goods.” ‘Risk’ has various 

definitions, and these definitions inform different scientific disciplines (Thywissen, 2006). 

Here are some examples for the description of risk:  

United Nations Development Programme (2004): “The probability of harmful consequences, 

or expected loss of lives, people injured, property, livelihoods, economic activity disrupted (or 

environment damaged) resulting from interactions between natural or human induced hazards 

and vulnerable conditions. Risk can be expressed by the equation: Risk = Hazard x 

Vulnerability.” 

Swiss Re (2005): “Used in an abstract sense to indicate a condition of the real world in which 

there is a possibility of loss; also used by insurance practitioners to indicate the property insured 

or the peril insured against.”  

Smith (1996): “Risk is an integral part of life. Indeed, the Chinese word for risk ‘weij-ji’ 

combines the characters meaning ‘opportunity/chance’ and ‘danger’ to imply that uncertainty 

always involves some balance between profit and loss. Since risk cannot be completely 

eliminated, the only option is to manage it.” 

Alexander (2000): “Risk can be defined as the likelihood, or more formally the probability, 

that a particular level of loss will be sustained by a given series of elements as a result of a 

given level of hazard. The elements at risk consists of populations, communities, the built 

environment, the natural environment, economic activities and services, which are under threat 

of disaster in a given area.”  

Rosa (2003): “a situation or an event where something of human value (including humans 

themselves) is at stake and where the outcome is uncertain.” 

From the definitions of risk, it is apparent that it is a difficult task to define risk. While some 

authors argue that people do not just react to the physical consequences of a quantifiable and 

measurable risk (Burns & Slovic 2012; Waters et al. 2013), other studies highlight the 

importance of social, psychological and cultural context related to risk (Sjöberg, 2000; Chan 
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et al., 2015). From a social science perspective, “risk” is defined as the likelihood of an adverse 

consequence as a result of an event or an activity (Wachinger & Renn, 2010). In the natural 

sciences, it refers to the unfavourable effects of probability distribution (Renn, 2017). Slovic 

and Weber (2002) indicated that “risk does not exist out there, independent of our minds and 

cultures, waiting to be measured. Instead, risk is seen as a concept that human beings have 

invented to help them understand and cope with the dangers and uncertainties of life. Although 

these dangers are real, there is no such thing as real risk or objective risk.” 

The most basic explanation of risk is the probability of suffering injury or being exposed to 

hazards (Paek & Hove, 2017). The way risk is assessed or judged differs from one individual 

to the next (Brun, 1994) since culturally and socially influenced evaluations and conceptions 

of the world have an effect on understanding risks (Boholm, 1998). For example, some people 

may have more concern about the environment and economy, whereas others may concern 

about threats to people; thus, different risk assessments, estimates, and evaluations can be 

applied. It is for these reasons to be able to deal with risk, it is crucially important to 

comprehend how people understand and respond to risks because people react to a hazard based 

on how they perceive it to manage the risks more effectively (Slovic et al., 2000). Without 

understanding the risk perception of the people, even well-designed policies and procedures 

for preparedness activities against disasters may lead to undesired results. Hence understanding 

the disaster risk perception and its shaping factors plays a significant role in disaster risk 

reduction policy and practice. 

1.3. What is Risk Perception? 

Most individuals are exposed to many types of risky events on a daily basis, and this ubiquity 

has motivated academics to make significant efforts to understand how people perceive the 

risk. Many researchers are trying to figure out how to manage risk, and they're all assuming 

because they would not be dealing with risk if they knew what for sure (Adams, 1995). Risk 

perception, according to Sjöberg et al. (2004), is an evaluation of a particular event that 

occurred and how individuals are concerned about the consequences of that event. Risk 

perception studies began in to the 1940s, with the first study by Gilbert White (1945), who, in 

a study of people’s responses to floods in the United States, discovered that past experience of 

flood events affects people's actions. In the 1960s, risk perception became a highly prominent 

topic in the policy arena. It has been linked to resistance to technology by the general public, 

particularly nuclear technology, but there have also been other early examples (Martin, 1989). 
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Starr (1969) published another early important study about risk perception, examining the 

social benefit versus technological risk. Starr's work prompted a surge of interest in risk 

management, as well as a resurgence of curiosity in how individuals tolerate, perceive and 

accept hazards. 

Perception of risk is a complex, interpretative, and changing process (Hurnen & McClure, 

1997; Sjöberg, 2000; Paton et al., 2000). There are many elements and the theoretical approach 

when people interpreted the risk (Katz et al., 2017). People's thinking and judgement regarding 

the importance of risk and risks' acceptability are affected by their experience, knowledge, 

feelings, values, and attitudes (Slovic, 1987). Perceptions of risk are significant predictors of 

health or risk related decisions, for instance, whether to adopt healthy habits, limiting harmful 

behaviours, and accept or reject a particular degree of risk (Paek & Hove, 2017).  

The constructivist approach and the realist approach are the two primary approaches to risk 

perception research (Renn, 2008, p.2). Risk, according to the constructivists' approach, is 

socially and subjectively constructed rather than objective (Jasanoff, 1998). According to the 

realist approach, there is an objective world outside with risks; people can identify and accept, 

and defined it as “to bring perception as close as possible to the objective risk of an activity or 

an event” (Wachinger & Renn, 2010). Certainty and knowledge about a risk seem to affect how 

people perceive risk, and the rational choice model of decision-making underpins this 

assumption. Evidence suggests that laypeople don't always comprehend hazards in the same 

way that specialists do, as the discipline of risk communication developed (Paek & Hove, 

2017). The public and experts have different views on perceiving risk (Dwyer et al., 2004), and 

this conflict creates a baseline of the social dilemma of risk management (Sjöberg, 1999). 

Expert risk perception is based on analytic, objective, and logical risk assessments, whereas 

public risk perception is based on intuitive prejudices, economic interests, and cultural beliefs 

(Kasperson et al., 2000). Public views on risk perception have tended to be excluded by 

policymakers from the policy process; however, the public's perception of risk is crucial to the 

policymaking process (Slovic, 1987; Frewer, 2004). Renn (2004) indicates that “any attempt 

to combat political paralysis by rejecting risk perception as irrational and relying solely on 

expert assessment would be misguided” and he also suggests that the reciprocal improvement 

of risk management and communication should be the driving force behind both, rather than 

solely science based or subjective based evaluation.  
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1.3.1. Understanding risk perception 

From a broad viewpoint, the development of knowledge of how risk is generated, perceived, 

and reacted to by the general public and professionals has been greatly aided by psychological, 

sociological, and anthropological literature (Taylor-Gooby, 2004). General risk perception has 

been influenced by the psychometric paradigm and cultural theory since the 1970s. 

Psychometric paradigm. Within the areas of psychology and decision sciences, the 

psychometric paradigm has been a powerful model (Abraham, 2009). The psychometric 

paradigm attempts to answer the questions of why various risks are perceived differently by 

people. In other words, the psychometric paradigm aims to uncover the elements that influence 

risk perception (Siegrist et al., 2005). The core of this approach is to distinguish risk 

perceptions among experts and laypeople, with the knowledge that hazards are not seen or 

responded to in the same way by two different groups (Taylor-Gooby, 2004). 

To provide quantitative representations of how individuals assess a given set of risks or 

hazards, the framework employs psychophysical scaling methods and multivariate analysis 

(Dohle et al., 2010). Despite criticism that early studies lacked standardisation, were conducted 

to unrepresentative samples of small size and were inappropriately analysed, factor structure 

in two dimensions of familiarity and dread has been adopted by various researchers, and these 

measures are still used to describe the perception of risk (Bourque et al., 2013). 

Cultural Theory. According to cultural theory, people’s risk perceptions are the results of 

diverse and complex sociocultural processes (Douglas, 1970). This approach posits that 

societies are categorised into four unique feasible lifestyles determined by the strength of ‘grid’ 

and ‘group’ frameworks: hierarchical, egalitarian, fatalistic and individualistic (Taylor-Gooby, 

2004). Hierarchists (high group, high grid) have strong group boundaries, a hierarchical 

mindset, and a high regard for authorities (Pursglove, 2010). Egalitarians (high group, low grid) 

have a strong form of community connection, reinforced by strong group borders and self-

expression patterning (Grendstad, 2003). Fatalists (low group, high grid) are defined by a high 

form of community differentiation and feel that their perceptions of societal systems have an 

impact on their autonomy (Marris et al., 1998). Individualists (low group, low grid) are 

associated with a lack of community integration as well as the absence of predefined roles; 

consequently, they feel less responsible for society's other members (Helman, 2007). 
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1.3.2. Factors shaping risk perception 

Factors affecting risk perception such as social, psychological and cultural aspects have been 

studied for a long time. These many components are all linked and strengthen or attenuate one 

another. Renn and Rohrmann (2000) established a structured context that provides an 

integrated and systematics view on risk perception by taking these relationships into 

consideration. Figure 1 shows factors affecting risk perception adopted from Renn & 

Rohrmann (2000) and Manez et al. (2016, p.54). As seen in figure 1.1, understanding risk 

perception is extremely complex and formed by the combination of many aspects, for example, 

cultural, social, political and cognitive-affective factors. This complexity paves the way for 

when people lack scientific or technical information or understanding of a risk, so to 

comprehend and respond to that risk, they will draw on a range of data as well as their broader 

contextual knowledge and understanding (Wallquist et al., 2010). This is a form of bricolage, 

according to Horlick-Jones et al. (2007), in which people use "whatever is at hand" to obtain 

the central tenet of their understanding and knowledge; consequently, a new understanding 

emerges. 

 

  

 Figure 1.1. Factors shaping risk perception (Source: Adopted from Manez et al., 2016 p.54)   

As natural hazards vary from slow onset events like drought, rising sea levels, increasing 
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Wiley & Gianotti (2017) categorised the factors affecting risk perception into three sections: 

characteristics of hazard (severity of consequences, the likelihood of occurrence, scientific 

understanding, equitability of impacts, voluntariness, controllability, sensationalism), 

individual characteristics (gender, age, education, cultural identity, children, employment, 

personal experience), trust in communication organizations (expertise and knowledge, care and 

concern, openness and honesty, similarity heuristics; crucial in uncertain situations). In the 

section below a variety of selected elements that may influence people’s risk perception posed 

by natural hazards is explained. 

Risk factors. Perception of risk is a person's subjective judgement of the likelihood of a future 

hazard happening and resulting negative consequences from it (Gierlach et al., 2010; Knuth et 

al., 2014). The perceived likelihood of a hazard and the severity of its consequences are 

considered to be essential elements of natural hazard risk perception (Lindell & Perry, 2012). 

Ho et al. (2008) showed that the participants' perceptions of the likelihood of disasters 

reoccurring and the threat of those poses to their lives were both positively correlated with the 

frequency of the disaster experience. Miceli et al. (2008) indicated that when judging levels of 

risk perception, the likelihood of a disaster is hardly taken into consideration.  

Personal factors. The majority of the personal characteristics investigated in the risk 

perception studies posed by natural hazards had little to no significant change in perceived risks 

(Wachinger & Renn, 2010). Age and gender have been revealed to affect people’s perception 

of risk in some research (Armaş & Avram, 2009; Kellens et al., 2011), meanwhile, some studies 

observed little or no significant effect (Siegrist & Gutscher, 2006; Burningham et al., 2008; 

Tekeli‐Yesil et al., 2010). The educational background had been found to have very little 

impact on risk perception (Miceli et al., 2008; Barberi et al., 2008), while other studies 

indicated that people with little education perceive risk as higher than those with a better 

education (Armas, 2006; Kellens et al., 2011). The perception of risk can also be impacted by 

familiarity and experience (Sullivan-Wiley & Gianotti, 2017). It has been found that direct 

experience of a hazard is positively linked with perception of risk (Ho et al., 2008; Kellens et 

al., 2011; Terpstra, 2011). Personal experience with a hazard event emerged as the most 

important factor among several others investigated by Plapp and Werner (2006). The strength 

of this experience's link to risk perception is influenced by its frequency, recency, and severity 

(Lindell & Perry, 2012). Aside from personal experience, trust in the system such as 

authorities, trust in professionals and experts in the area, and confidence in preventative 

actions, appears to be the next most crucial component for perceiving natural hazard risks 
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(Heitz et al., 2009; Wachinger & Renn, 2010; Terpstra, 2011; Wachinger et al., 2013). When 

individuals are making decisions on the basis of uncertainty, as is the circumstance in all risk 

scenarios, Paton (2008) emphasises that trust is an essential part of communications. Risk 

perception is also impacted in complex ways by risk communication from external expert 

sources (Sullivan-Wiley & Gianotti, 2017; Renn, 2020). 

Informational factors. The type and source of information involvement of experts, coverage 

in the media is related to indirect experience because people who have no direct experience 

with a hazard can rely on external information to understand risk (Wachinger et al., 2013). 

Siegrist and Gutscher (2006) indicated that information supplied through the media impacting 

the perceived risk; however, only when the lack of direct experience among the individuals is 

a matter. 

1.4. Disaster Risk Reduction: Preparedness and Mitigation  

It is well established that there is no way to completely avoid all of a disaster's negative 

consequences; nevertheless, measures can be taken to reduce a disaster’s impact, and effective 

disaster management is a key factor of good governance (Mo & Pathranarakul, 2006). Well-

organized disaster management efforts must be in place to avoid disasters, limit their impact, 

and recover from their losses. These initiatives must encompass all actions and programmes 

before, during, and after a disaster (Freeman et al., 2003). The disaster management cycle plays 

an important role in this stage to demonstrate the continual processes through which 

governments, non-governmental organisations (NGOs), and the public prepare for and mitigate 

the effects of catastrophes, respond immediately and during after a disaster, and recovery 

following a disaster (Khan et al., 2008). The mentioned disaster management cycle basically 

covers the phases of preparedness, mitigation, response, recovery and reconstruction 

(Alexander, 2019). The concept of the disaster cycle is simple to follow and makes task 

allocation straightforward for organisations involved in disaster management which might be 

one of the reasons for its ongoing appeal; however, it fails to reflect the complex system of the 

disaster (Twigg, 2015). Disaster management divides into two sections: pre-disaster and post-

disaster risk management. Pre-disaster risk management is proactive management in terms of 

approaching disasters, while post-disaster risk management is retroactive management (phases 

of immediately after, in the middle of, soon after and in due course of time) it corresponds to 

“crisis management”, “emergency management” and “recovery and restoration management” 

(Okada, 2004). 
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The phrase ‘disaster risk management' (DRM) is frequently used interchangeably, stating to a 

systematic method to classifying, analysing, and minimizing risks; disaster risk management 

is primarily concerned with the practical implementation of measures aimed at achieving 

disaster risk reduction objectives (Twigg, 2015). In the technical literature, there are a variety 

of definitions to describe disaster risk reduction. One of the most common explanations of 

disaster risk reduction is defined by UNISDR (2009) as “systematic efforts to analyse and 

manage the causal factors of disasters, including through reduced exposure to hazards, lessened 

vulnerability of people and property, wise management of land and the environment, and 

improved preparedness for adverse events.” Risk assessment and vulnerability, as well as a 

variety of institutional competencies and operational capabilities, are at the heart of disaster 

risk reduction initiatives. A disaster risk reduction plan includes the evaluation of the vital 

facilities vulnerability to the economic and social infrastructure, the implementation of efficient 

systems that provide early warnings, and the use of a wide range of scientific, educational, 

technological, and further specialised skills (UNISDR, 2004).  

The "Hyogo Framework for Action 2005-2015: Building the Resilience of Nations and 

Communities to Disasters (HFA)" was one of the expressions of a worldwide disaster risk 

reduction plan. The Hyogo Declaration and the accompanying HFA, which were endorsed by 

168 nations in January 2005, show a proactive attitude from the world organisations to disaster 

reduction and to participate in determined, results-based action plans (UNISDR, 2015). The 

framework outlines a number of essential and mutually beneficial actions that are identified 

and categorised into five primary action priorities: “ensuring that disaster risk reduction is a 

national and a local priority”, “identify, assess and monitor disaster risks and enhance early 

warning”, “use knowledge, innovation and education to build a culture of safety and resilience 

at all levels”, “reduce the underlying risk factors”, and “strengthen disaster preparedness for 

effective response at all levels.” The UN system's successor to the Hyogo Framework, the 

Sendai Framework for Disaster Risk Reduction 2015–2030, was accepted in March 2015 at the 

Third World Conference on Disaster Risk Reduction in Sendai, Japan. There are four key 

aspects in the framework: “understanding risk”, “strengthening disaster risk governance”, 

“investing in disaster risk reduction for resilience”, “enhancing disaster preparedness for 

effective response and to ‘Build Back Better’ in recovery, rehabilitation and reconstruction” 

(UNISDR, 2015; Twigg, 2015). These frameworks provide basic guidelines on how to reduce 

risks from natural hazards and are highly important in international and national policy debates.   
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Effective disaster mitigation measures, according to disaster risk reduction strategies, must be 

implemented well before a disaster occurs; in other words, it is critical to move the attention 

away from disaster response and toward disaster preparedness efforts (UNISDR, 2015; 

Goniewicz & Burkle, 2019). Preparedness is one of the important elements for disaster risk 

reduction strategies (Sawalha, 2020). UNISDR (2009) describes preparedness as “knowledge 

and capacities developed by governments, professional response and recovery organizations, 

communities and individuals to effectively anticipate, respond to, and recover from, the 

impacts of likely, imminent or current hazard events or conditions.” The two major goals of 

preparedness for disasters are to support people to avoid imminent disasters risk and to have 

strategies, resources, and processes in place to offer appropriate assistance (Twigg, 2015). 

Individuals are protected against disaster damage through disaster preparedness, which allows 

them to care for themselves for the first 72 hours and lowers dread and anxiety while waiting 

for aid from first responders (Murphy et al., 2005). Preparedness for disasters offers a platform 

for developing effective, realistic, and integrated plans, improving the overall efficacy of 

disaster planning and response operations by national societies, families, and community 

members by eliminating duplication of effort and increasing overall efficacy (ISDR & OCHA, 

2008). Disaster preparedness not only reduces risks and improves an individual's resilience to 

respond, recover, and adapt when disasters occur, but it also helps to keep the hazard 

occurrences costs down (Paton, 2019). Preparedness strategies should be backed up by clear 

rules and regulations, as well as a monetary allocation. The CAR (Capability Assessment for 

Readiness) highlights thirteen components that should be addressed in disaster preparedness 

initiatives: hazard identifications and risk assessments; law and authorities; resource 

management; hazard mitigation; communication and warnings; finance and administration; 

logistics and facilities; control, direction, and coordination; evaluation, exercises, and 

corrective actions; training; operations and procedures; crisis communications, public 

education, and information (Sutton &Tierney, 2006).  

As noted by the HFA, it is significant to have wide-ranging approaches to disaster risk 

reduction that connects activities at the international, regional, national, and local levels. 

Preparedness requires a multi sectoral strategy, and all sectors, at all levels, have 

responsibilities for preparedness. Communities in emergency events are not only the first 

responders, but they are also key players in risk reduction (ISDR & OCHA, 2008). 

Communities and individuals that are sufficiently prepared can continue to operate functioning 

and return to normality termed community and individual resilience (Lemyre & O’Sullivan, 
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2013). To improve their own capacities to plan for and cope with the negative outcomes of the 

risks and hazards, communities and individuals must collaborate closely with local 

governments, public organisations, and appropriate stakeholders of the private sector (World 

Health Organization, 2007). Despite those disasters affect a huge number of people each year, 

most people do not prepare until disaster strikes; as a result, it has become clear that a more 

broad-based behavioural change approach is necessary (Washburn & Saunders, 2010; Najafi 

et al., 2017).  

Many disaster studies have examined the factors influencing preparedness. According to some 

studies: gender (Lindell & Whitney, 2000; Onuma et al., 2017), marital status (Nguyen et al., 

2006; Paul & Bhuiyan, 2010), age (Boylan, 2016), disaster experience (Sattler et al., 2000; 

Lindell & Whitney, 2000; Miceli et al., 2008; Siegrist & Gutscher, 2008; Paul & Bhuiyan, 

2010; Mishra and Mazumdar, 2015), critical awareness (Paton, 2003; Mclvor & Paton, 2007), 

self-efficacy (Lindell & Whitney, 2000; Paton et al., 2010), community participation and 

empowerment (Paton, 2006), societal norms (Solberg et al., 2010), fatalism (Miceli et al., 

2008), responsibility toward others (Mclvor & Paton, 2007), risk perception (Siegrist & 

Gutscher, 2006; Miceli et al., 2008; Bubeck & Botzen, 2013), preparedness perception 

(Lindell & Whitney, 2000), public risk management (Terpstra, 2011), disaster information 

(Huss et al., 2012) have all been found to affect disaster preparedness.  

Several theories have been developed to explain individual’s preparedness behaviours that help 

to mitigate the dangers of natural disasters: “Person Relative to Event Theory (PrE)” (Mulilis 

& Duval, 1995; Mulilis, 1996), “Social Cognitive Preparation Model” (Paton, 2003), “Health 

Belief Model” (Rosenstock, 1974), “Risk as Feeling Model” (Loewenstein et al., 2001), 

“Protective Action Decision Model (PADM)” (Lindell & Perry, 2012), “Theory of Planned 

Behaviour (TPB)” (Ajzen, 2012), “Extended Parallel Process Model” (Witte, 1992), and 

“Protection Motivation Theory” (Rogers, 1975). There is one thing that all of these models 

have in common: an individual's subjective assessment of risk is an essential component in 

understanding their response reactions. 

1.5. Risk Perception and Preparedness 

Risk perception has been widely researched in an attempt to comprehend the relationship 

between humans and the environmental dangers that surround them in their living environment 

(Wachinger et al., 2013); as a result, a substantial advancement in risk perception analysis 

techniques have been achieved to better understand the public behaviour in terms of natural 
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hazards (Bronfman et al., 2016). Many researchers believe that risk perception is central to 

disaster preparedness studies that have typically used psychological theories to explain how 

individuals assess and identify risks and investigate the major factors influencing why some 

people prepare more than others (Burton et al., 1993; Brewer et al., 2007; Bourque et al., 2013; 

Meyer & Kunreuther, 2017). Some findings indicate that when individuals perceive risks, they 

are expected to take further preparedness action to mitigate the risks and hazards (Mileti & 

Fitzpatrick, 1992; Lindell, 1994). Others have highlighted that the increase in risk perception 

is linked to the increase in the use of risk reduction techniques for natural disasters (Plapp & 

Werner, 2006; Miceli et al., 2008; Kim & Kang, 2010; Brenkert-Smith et al., 2012; Reynaud 

et al., 2013). As such, some suggest that those who have a low-risk perception is less willing 

to disaster preparedness and respond to warnings (Ruin et al., 2007; Hung et al., 2007). In line 

with this thinking, Wachinger et al. (2013) revealed that an individual’s perception of risk 

influences their motivation to prepare for natural disasters. According to research in the field 

of disaster preparedness, people’s risk perception impacts their information seeking for 

preparedness (Paton et al., 2006; Donahue et al., 2013). For instance, in the event of bushfires, 

low risk perception is linked to a lack of wildfire safety activity and information seeking, as 

well as a lack of preparedness for bushfire events (Every et al., 2015). However, Haynes et al. 

(2008) indicated that people assess the risk and hazards in their living environment using a 

variety of methods rather than only risk information; thus, risk perception may differ from risk 

information or expected behaviour towards disaster preparedness. It should also be important 

to highlight that even though studies discussed in this section are vitally important for 

understanding the relationship between the individual’s perceived risk and preparedness, it 

would not be correct to conclude that education is the only solution; there are many other 

factors that require consideration (Sandman & Lanard, 2003; Shklovski et al., 2008; Haynes et 

al., 2008).  

Despite the fact that some psychological models support the notion that risk perception was 

linked to preparedness regardless of measurement method (Paton et al., 2005; Lin et al., 2008; 

Ozdemir & Yilmaz, 2011), other researchers found no significant relationship between risk 

perception and preparedness (e.g., Lindell & Hwang, 2008; Perry & Lindell, 2008; Cliff et al., 

2009; Tekeli‐Yeşil et al., 2010). Furthermore, Mulilis and Duval (1995) indicated that even 

when people have a greater awareness of hazards surround their living environment, they may 

not engage in preparedness measures. For example, the longitudinal studies of Paton et al. 

(2000) in New Zealand show that while there is a link between volcanic risk perception and 
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preparedness, that relationship is weak, and their research also highlights that there may be 

many other factors that must intervene between risk perception and preparedness. In a study 

carried out by Rego et al. (2018) in the Azores Islands, despite a modest risk perception of 

volcanic and seismic risks, there was a complete lack of preparedness.     

Some empirical studies have revealed inconsistent relationships between risk perception and 

natural disaster preparedness behaviour, and the link between risk perception and preparedness 

is still unclear (Siegrist & Gutscher, 2006; Wachinger & Renn, 2010; Bubeck & Botzen, 2013; 

Wachinger et al., 2013). Wachinger et al. (2013) refer to this poor link between an individual’s 

preparedness and risk perception as the “risk perception paradox” They highlight three main 

reasons that might explain the reasons for this:  

(1) Individuals are aware of the risk, yet they choose to accept it because of the advantages 

presented by the circumstance, for instance, the advantages of living in a high-risk area far 

outweigh the risks;  

(2) Individuals are aware of the risk, but they are unaware of their own agency in their acts; 

they assume it is someone else's duty to take action; 

(3) Individuals are aware of the risk, but they believe that they lack the resources to intervene 

to change the situation.  

Another reason for the inconsistent relationship between risk perception and preparedness 

might be because of the operationalization of risk perception and disaster preparedness. That 

means that what factors have been measured under the concept of preparedness and risk 

perception. For example, there are differences in the level of preparedness, e.g., the likelihood 

of taking action, perceived behavioural control, hazard knowledge, protective response, social 

support, empowerment, community participation, and bonding social capital (Paton, 2019). 

While some studies investigate the intention in disaster preparedness (Critical Awareness 

Theory) (Paton et al., 2005), others studied the protective action decision making process for 

disaster preparedness (Lindell & Perry, 2012). Likewise, risk perception can be based on the 

type of risk, the risk environment, the individual’s personality, and the social context 

(Wachinger et al., 2013), and risk perception measures have had a wide range of substances 

(Bourque et al., 2013): likelihood or probability of an event that would occur in the future (e.g., 

Lindell & Whitney, 2000; Lin et al., 2008; Tekeli‐Yesil et al., 2010), the likelihood of future 

event cause injury or harm (e.g., Lin et al., 2008; Tekeli‐Yesil et al., 2010), self-efficacy (e.g., 

Lee & Lemyre, 2009), risk perception beliefs (e.g., Ozdemir & Yilmaz, 2011). 
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In summary, despite the increase in research efforts, the relationship between risk perception 

and preparedness still remains unclear, and there is a need for further studies to investigate this 

relationship. It is also important to highlight that while exploring this relationship, other factors 

(such as those mentioned components in a risk perception and preparedness context) must be 

considered carefully before carrying out research as well as methods and measurement 

techniques. An important point that requires attention is that the current literature shows that 

most research related to risk perception and preparedness is also based on the adult population; 

however, children’s understanding of the natural process and environmental risk and hazards, 

are different from those of the adult population. The other important point that needs attention 

is that the current literature shows that most of the research related to risk perception and 

preparedness is based on the adult population. However, children’s understanding of the natural 

process and their reaction to environmental risks and hazards again, are different from those of 

the adult population. Therefore, in this study, child population were preferred to contribute to 

the literature and help to improve child centred disaster risk reduction studies. 

1.6. Child-Centred Disaster Risk Reduction  

As the frequency of disasters rises, the risk of many children and their families being affected 

by natural disasters increases all over the world. Over 530 million children live in disaster-

affected areas (Boyd et al., 2017). It is predicted that 175 million children would be affected 

annually by climate change-related disasters throughout the world (Dyregrov et al., 2018). 

These disasters caused by climate change, including storms, droughts, floods, and heat waves, 

accounted for 91% of all disasters between the years 1998 and 2017 (Seddighi et al., 2020). 

Every year, an unknown number of children lost their lives, besides many more suffer from 

injuries and mental wellbeing as a result of natural disasters (Midtbust et al., 2018). Children 

can be affected by disasters in a variety of ways, many of which are interconnected, such as 

direct physical harm (to themselves, their families or loved ones), damage to schools and health 

care facilities (interruption on education and receiving medical care), destruction of a 

household asset, economic damage to a family budget, stress and trauma (Kousky, 2016). 

Natural disasters can also cause children to lose out on important education activities and leave 

them without a safe place to go in extremely distressing times. Furthermore, children’s 

exposure to disaster, both objective (e.g., being injured, witnessing death) and subjective (e.g., 

self-reported emotional responses like fear) exposure, is consistently found as a significant 

factor in children’s reaction to disasters, indicating a dose-response connection in which higher 
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exposure is linked to more negative psychological consequences such as anxiety, depression, 

posttraumatic stress (Pfefferbaum et al., 2015). 

Here are some (tragic) examples of children’s vulnerability in disasters: 

- an earthquake struck Pakistan in October 2005 killing nearly 16,000 students as a 

result of their schools' collapse (ADPC, 2007).  

- the 2008 floods in Nepal affected 23,000 students, and 67 schools (Dennison & Keim, 

2009).  

-  an earthquake in China in 2008 claimed the lives of 10,000 children, many in schools 

that collapsed (Wong, 2008).  

- between 2010 and 2019, 119 disasters in the United States affected children's schools, 

homes, and communities, costing $1 billion in damage and related costs (Smith, 2020).  

- Super Typhoon Goni (2020) in the Philippines and 724,000 children were projected 

to be among the 2.3 million people in the worst-affected areas (UNICEF, 2020).  

Due to children’s physical, psychological, and social characteristics, particularly younger 

children, they are poorly suited to cope with stress and deprivation; consequently, children are 

more exposed to the effects of disasters (Seballos et al., 2011). Balaban (2006) noted that 

children are among the most vulnerable groups of affected communities in disasters because 

of the inability of children to understand and process the short-term and long-term effects of 

emergencies, such as traumatic events, children’s own wounds, parents traumatised or who 

have been harmed, the death of a loved one, disturbance of normal schedules, and terrifying 

media images. Kar (2009) indicated that post-traumatic stress disorder (PTSD) impacts 5–43% 

of children affected by disasters, with many also suffering from anxiety, depression, and other 

psychological health issues. As of 2010, at least 14% of American children, at some point 

throughout their childhood, had been exposed to a natural disaster (Becker‐Blease et al., 2010). 

With psychological disruption resulting from loss of identity, habits, patterns, and feeling of 

community, disaster victims may lose faith in the stability of their own identity as well as their 

physical and social settings (Pfefferbaum et al., 2017).  

Although a large number of children are affected by natural disasters each year, they frequently 

do not get the care, support, and attention they need (Masten & Osofsky, 2010), and efforts 

should be made to help this group’s survival and resiliency (Midtbust et al., 2018). Such 



17 
 

support and attention are especially important for children who are at greater risk due to their 

living conditions, their age (e.g., infants), disabilities, ethnicity or chronic diseases (Seddighi 

et al., 2020).  

While it is the primary responsibility of parents, caregivers, and governments to safeguard 

children in case of disaster, minimizing children's vulnerability is an essential part of disaster 

preparedness (Hoffman, 2008). According to Houston (2012), the most essential goal of risk 

communication in the pre-disaster phase is to enhance individual and community levels of 

"preparedness" and "resilience." Houston (2012) also proposes a number of ways for increasing 

capacities of risk communication, such as promoting actions that enhance preparedness and 

minimize the risks, public education about risk, which are highlighted as key factors of disaster 

communication in pre-disaster events. 

Disasters and children is a new subject within disaster studies that is influencing a wide range 

of disciplines, for example, sociology, psychology, political science, human geography, 

anthropology, and public health (Peek et al., 2018). As disasters are multisystem events that 

need the coordination and mobilisation of numerous adaptive systems in order to deploy an 

appropriate response and to address the difficulties of disasters; it's crucial to integrate 

resilience across disciplines and levels, such as an emphasis on the links between children's 

resilience and the resilience of families and other systems before, during, and after disasters 

(Masten, 2021). The Sendai Framework is one of the best examples of children and youth 

engagement in disaster risk reduction initiatives, bringing together governments, private and 

public sectors, non-governmental organizations, academia, scientific and research institutions, 

and including children and youth. The Sendai Framework advocated for including children in 

disaster risk reduction planning, which also reflected the importance of higher system levels in 

disaster risk reduction for children (UNISDR, 2015). Priorities for action and targets in the 

Sendai Framework are closely related to children and youth’s well-being, their rights as well 

as the principle of ‘do no harm’ (UNDRR, 2020). There are also other international 

commitments in support of children’s rights, such as the Declaration of the Right of the Child 

(UNHCHR, 1959) and the United Nations Convention on the Rights of the Children (UN, 

1989) that explained the right of children to participate in disaster risk reduction under Article 

12. This states that “State parties shall assure to the child who is capable of forming his or her 

own views the right to express those views freely in all matters affecting the child, the views 

of the child being given due weight in accordance with the age and maturity of the child.”     
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A growing number of research studies show how children and youth can demonstrate resilience 

and agency, as well as actively engage in disaster planning, resilience, and recovery in their 

communities and households (Fothergill & Peek, 2015; Cox et al., 2019). These resilience 

patterns also reflect the cultural, social, political, and technological values and practices that 

shape children’s societies and communities, as well as how children and youth are engaged or 

excluded from activities and discussions about risk, hazards and disasters (Peek et al., 2018; 

Cox et al., 2019). Children can make a significant contribution before, during, and after 

disasters if they are given the opportunity to contribute to disaster risk reduction, for example, 

physical protection, risk communication, warning others, evacuation assistance, translation of 

disaster materials, home hazard adjustments, search and rescue, rebuilding efforts, aid 

collection and planning, distribution, and risk mapping (Peek, 2008). Depending on their age 

and development level, children can be potentials to influence people’s behaviour for disaster 

mitigation, and they can assist in minimising risks in communities and families by transferring 

their information to the community they live in as future leaders at the local, national, and 

international levels (Nche et al., 2019; Seddighi et al., 2020). Furthermore, child participation 

in disaster risk reduction initiatives can provide long term advantages such as collaborative 

problem solving, communication development and leadership, adopting abilities to think 

critically (Cox et al., 2019). 

It is becoming more important to examine variables that may contribute to children’s 

vulnerability in disaster contexts because of children’s vulnerability, as well as the growing 

frequency, severity, and size of natural disasters (McNeill & Ronan, 2017). It is also essential 

to understand to factors shaping children’s disaster preparedness, their resiliency in disasters, 

as well as investigating the underlying reason of the ways they perceive the risks and hazards 

in their living environment to help to improve disaster resilient families, communities, societies 

and cultures. Peek (2008) stated that children's vulnerability can be reduced, and their resilience 

enhanced when children have resources and knowledge available for them, are given the 

opportunity to participate in the activities of disaster mitigation, preparedness, and response, 

and are provided individual and social supports. 

1.6.1. Children’s disaster preparedness and risk perception  

Seddighi et al. (2020) advocated that the child's age, skills, and physical and cognitive 

development are all important factors to consider when discussing disaster preparedness for 

children. They also argued that increased knowledge and skills and risk perception can be the 
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two most important variables that contribute to a child's disaster preparedness. According to 

education studies, focusing on knowledge and skill development through participatory, 

interactive, experiential learning forms might result in improved advantages, including disaster 

risk reduction and resilience (Ronan et al., 2016). Furthermore, Shaw and Kobayashi (2001) 

concluded that school-based disaster education can help to develop a community-wide culture 

of risk avoidance and mitigation. It is observed that many disaster preparedness programs for 

children have improved disaster risk reduction and preparedness measures (Ronan et al., 2015). 

For instance, according to a series of quasi experimental and correlational research on disaster 

risk reduction education in New Zealand, children who had been exposed to disaster risk 

reduction education programmes had greater knowledge, lower levels of hazard-related 

concerns, more stable risk perceptions, and higher family preparedness (Finnis et al., 2010; 

Amri et al., 2018). 

Disaster education is a key element for increasing children's awareness of disasters; and 

increased disaster awareness among children can allow children to share their information with 

adults, which can also result in increasing adult preparedness (Sakurai et al., 2018; Mermer et 

al., 2018; Seddighi et al., 2020). Similarly, a study carried out by Bronfman et al. (2016) 

showed that the presence of children under the age of 18 in the family is related to greater levels 

of preparedness for disasters. Overall, studies from throughout the world demonstrate that 

children and youth can play an important part in their families', schools', and communities' 

preparedness efforts (Fothergill, 2017). For example, before Hurricane Katrina hit the Gulf 

Coast, children and youth assisted with a variety of preparation efforts (Fothergill & Peek, 

2015). Another example shows that when children are involved in disaster risk reduction and 

climate change adaptation, it can result in a number of benefits: increase knowledge of the 

children and their communities, the placement of shelves to keep school materials higher than 

maximal flood levels, policies to deal with and enforce a reduction in illicit deforestation and 

mining, both of which were increasing flood risks (Haynes, & Tanner, 2015). Research in New 

Zealand following an earthquake with children, and their families showed that based on their 

previous experience, children could give solid recommendations on the subject of types of help 

required, safety measures and communication (Freeman et al., 2015).  

Another important factor that might affect children disaster preparedness is risk perception 

(Seddighi et al., 2020). Mitchell et al. (2009) found in their research on El Salvador and the 

Philippines that children have quite different perspectives on risk compared to their families. 

Their results showed that some children are more aware and concerned about large scale and 
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less frequent hazards (e.g., typhoons, and landslides) than their families, who are more 

concerned about drowning, house fires, or traffic dangers. Mitchell et al. (2009) concluded that 

this (ability to identify large scale less frequent hazards) gives children more confidence in 

their own skills and help them to perceive themselves as change makers. Ronan et al. (2001) 

indicated that children who reported unrealistic risk perception had greater hazard related fears 

and a low level of trust in their ability to emotionally cope with future hazards when compared 

to children who have more realistic risk perception. Furthermore, as compared to the less 

fearful group of children, the fearful group showed less awareness of emergency response. In 

addition to this, Wisner (2006) highlights that environmental risks and hazards should be taught 

to children in their schools and communities through participating in hands-on curricula.  On 

the other hand, some research studies show that the link between preparedness, awareness and 

risk perception is unclear or even non-existent. To give an example, research found that there 

is no correlation between “awareness” and “preparedness” (Scolobig et al., 2012; Maidl & 

Buchecker, 2015); others found perception of risk and preparedness relation is null or at best, 

only weak (Miceli et al., 2008; Wachinger et al., 2013).  

Even though there has been growing research into children and disaster context, it is still 

unclear what the factors shaping children’s disaster preparedness and risk perception are. The 

next section reviews similar research studies focusing on children’s risk perception and 

preparedness. 

1.7. Review of Similar Research Studies  

This section draws upon a review of the risk perception and preparedness literature on children 

and disasters. The goal of the review was to identify factors that are important and determining 

how children perceive the environmental risks and their disaster preparedness, as well as 

identify the trends in the research context.  

To conduct the literature search, the Social Sciences Citation Index, Science Citation Index, 

Scopus, APA PsycInfo and Complementary Index were used as content providers. The main 

reason being to better understand the range of research that has been published throughout the 

years. However, like any other literature review, this approach has limitations as it is based on 

only the mentioned databases and may have resulted in the omission of critical papers 

published in other disciplines. In addition, it is supposed that the in-depth literature reviews 

into the subject of children and disasters were covered in previous studies. To give examples: 

“children and disasters” (Peek et al., 2018); “evaluations of disaster education programs for 
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children” (Johnson et al., 2014); “disaster preparedness for children and families” (Ronan et 

al., 2015); “the role of schools in disaster preparedness, response and recovery” (Mutch, 2014); 

“domains and indicators of resilient children in natural disasters” (Mohammadinia et al., 2018); 

“bridging the divide between studies on disaster risk reduction education and child-centred 

disaster risk reduction” (Amri et al., 2018).  

The following combination of keywords was used: “children or students or school age 

children”; “disasters or natural hazards or natural risk”; “preparedness or readiness or 

preparation or coping mechanism”; and “risk perception or perceived risk” were combined. 

The research (conducted in 2018) was limited to peer reviewed academic journals, English 

Language sources. There was no time limit placed on the date of publication. Exact duplicates 

references were removed from the results. The following selection criteria after these 

limitations were the ‘content’ to reduce the number of studies in the review. Articles that 

specifically focus on children’s preparedness and risk reduction were selected. Table 1.1 

presents the results of the literature review based on children’s risk perception and their 

preparedness in the context of disasters. 

Table 1.1. Selected studies of children’ disaster preparedness and risk perception.  

Reference    Country     Study   

Population 

Methodology Results 

Johnston & 

Benton 

(1998) 

New Zealand 25 households 

25 high school 

students                                               

Questionnaire 

Survey 

-Despite the belief that volcanic hazards are unlikely to 

occur in a resident’s lifetime, the majority believe that 

an eruption would endanger their lives. 

-The research backs up the idea that people are 

uninterested in taking risks; however, there is a strong 

expectation of government responsibility. 

Ronan et al., 

(2010). 

New Zealand 407 youths -

Between the  

ages of 7 and 18 

Questionnaire 

Survey 

 -While younger children were considered as better 

prepared, girls were seen to be more knowledgeable 

than boys.  

 -Youth enrolled in educational programmes reported 

substantially greater levels of correct preparedness and 

response behaviour information, more home-based 

hazards adjustments, and significantly lower levels of 

incorrect knowledge. 

-Programs recency, support to engage with parents, and 

parent discussion willingness were all predictors of 

higher educational gains. 

Adiyoso & 

Kanegae 

(2013) 

Indonesia 239 students- 

The median 

Student age is 17 

years old.   

Questionnaire 

Survey 

-Having a school adopting disaster risk reduction 

improved knowledge, risk perception, critical 

awareness, and attitude, but it has limitations in terms 

of preparedness behaviour. 
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Webb & 

Ronan (2014) 

Australia 20 youths- 

Ages ranged from 

12 to 18 years 

Questionnaire 

Survey 

Pre-post tests 

-Preparedness indicators increased significantly on 

both youth and parent ratings after the interactive 

disaster education.  

-Youth disaster knowledge of disaster mitigation 

increased after the interactive hazard education 

programs. 

-While youth’s risk perception significantly increased, 

worry or anxiety levels either did not change or 

reduced after the interactive hazard education. 

Bolton et al., 

(2014) 

New Zealand 40 students 

11- to 12-year-old 

students 

Questionnaire 

Online Survey 

- The students think that they can be effective in 

encouraging preparation in their schools, homes, and 

communities and that they can serve as leaders in this 

regard. 

- It comes to the conclusion that children have a crucial 

role to play in community preparation. 

Tuladhar et 

al., (2014) 

Nepal 124 students Qualitative 

Approach 

-The study revealed that disaster education 

programmes in Nepal are not enough and that a key 

issue for disaster risk reduction in a school community 

for a nation like Nepal is adopting techniques, 

especially at the individual level. 

-Disaster educations should not be limited to children 

in schools but should also be extended to families and 

communities. 

Muzenda-

Mudavanhu 

et al., (2016) 

Zimbabwe 40 children 

interviews- 

Children between 

8 and 18 years 

Qualitative 

Approach 

-Children had an excellent understanding of the 

disaster risks they faced. 

-Children perceived risks to the extent or magnitude 

that they had experienced previously. 

-The key relationship between awareness and 

preparation was not 'worry'.  The availability of 

resources, political commitment, and societal support 

determined preparedness, not the amount of worry and 

awareness. 

- Children were aware of disasters, but their ability to 

deal with disasters was limited. 

Santos-Reyes 

et al.,(2017) 

Mexico 817 schoolchildren 

Between 7-14 

years 

Questionnaire 

Survey 

-Male children are less afraid of earthquakes and have 

a higher level of confidence in their capacity to cope 

emotionally with earthquakes than females. 

-Younger students (third to fourth grade) are less 

knowledgeable about earthquakes than older students 

(fifth to sixth grade). 

-In general, children in urban schools are more 

prepared for earthquakes than children in semi-rural 

schools. 

 

McNeill & 

Ronan (2017) 

Australia A two-wave 

survey study 

amongst residents( 

N = 998, N = 514) 

Children under the 

age of 18 

Questionnaire 

Survey 

- At the outset of the wildfire season, families with 

young (under twelve years old) and very young (under 

six years old) children had made less preparations for 

wildfires on their properties than families without 

children, but by the end of the season, they had caught 

up in property preparedness. 

-Families with younger children took less disaster 

preparedness measures than those without children. 
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According to the studies reviewed, if adults provide children with the necessary information, 

skill, resources, and support, children can create tremendous improvements for themselves, 

their households and their communities. Research has demonstrated that children are capable 

of perceiving the natural risk and hazards around themselves. Furthermore, education is also 

highlighted as an essential component for children to be able to make a significant change in 

disaster risk reduction studies. However, it is identified that there are some gaps in the results 

of this review. For example, disaster educations, disaster experience, culture, economic factors 

(e.g., family income) as well as longitudinal approaches either has not been examined deeply 

on children’s disaster risk perception and their preparedness are only a few.  

Children represent a large and important part of the world's population. To strengthen children 

and their abilities to help them cope with disasters and emergencies, it is necessary to 

understand how they see the environment and react. Even though there has been an increasing 

number of research studies in the children and disaster context over the past decades, there is 

limited literature on assessing children’s risk perception and preparedness. 

In summary, reviewed studies show that there is still a need for further research to better 

understand the children’s risk perception and preparedness. This dissertation examines the 

factors that might affect children’s preparedness and risk perception from a different viewpoint. 

In the next section, the research aims, questions and objectives are explained. 

1.8. Aim, Research Questions, Objectives, Ethics and Scientific Contribution 

The main aim of this dissertation is to understand children’s risk perception, and their 

preparedness for natural hazards. The specific research questions that this study seeks to answer 

are as follows:  

(1) What are the factors shaping children’s risk perception and preparedness?  

(2) What is the relationship between children’s risk perception and preparedness?  

(3) How does disaster education affect children’s risk perception and their preparedness change 

over time? 

In order to answer the research questions, the following objectives are set: 

(i) To explore the potential risk and hazards in the study locations. 

(ii) To measure children’s risk perception and their level of preparedness. 
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(iii) To investigate the relationship between children’s risk perception and preparedness. 

(iv) To find the effects of disaster education, disaster experience, and gender on children’s risk 

perception and their preparedness. 

(v) To compare the results of children from different socio-economic backgrounds, cities, and 

nations.   

(vi) To make evidence-based recommendations for improved disaster education programs. 

As mentioned in the previous section, there is limited literature on assessing children’s risk 

perception and preparedness. Analysing children’s risk perception and their preparedness with 

different factors and from different perspectives will make significant contributions to 

scientific knowledge and are extremely useful for performers operation in disaster risk 

reduction such as policy makers, administrators and experts. Ultimately, this thesis 

demonstrates the importance of capturing the risk perception of children and their preparedness 

for natural hazards in disaster risk reduction studies. This thesis contributes to the literature on 

disaster and children: children’s risk perception and preparedness for natural hazards; the 

relationship between children’s perceived risk and preparedness in disaster context; factors 

(e.g., gender, disasters experience, disaster education, city and country status) that might have 

an effect on children’s perceiving the risks and hazards in their living environment, and their 

preparedness for natural disasters. Another contribution of this thesis is that presenting new 

information and insight by using the Pictorial Representation of Illness and Self Measure 

(PRISM) technique to understand how and why children perceive the risks and are prepared 

for natural disasters the way they do.  

1.9. Structure of the thesis 

Chapter 1 (this chapter) is the general introduction to the thesis. It explains the background of 

the research, and the basic terms employed in the context of disasters, children and disaster risk 

reductions. This chapter also identifies the research gaps, research aims, questions and 

objectives, as well as the contribution of the research to the literature.  

Chapter 2 examines children’s earthquake awareness, risk perception, and level of 

preparedness of Turkish children in the Van and Kocaeli provinces of Turkey. The two cities 

selected for this study were chosen because of their location on seismically active fault lines 

and due to their contrasting levels of socioeconomic development. A mixed-method approach 
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is used, with questionnaires and interviews, as well as the Pictorial Representation of Illness 

and Self Measure (PRISM) technique outlined above.  

Chapter 3 seeks to better understand children’s flood risk perceptions and to inform efforts to 

strengthen their resilience to flooding. This chapter examines how flood experience shapes 

Turkish children’s perceptions of flood risk and their level of preparedness. Children aged 11 

to 14 years were surveyed, in six schools of Golcuk city, Turkey, before and after a local flood 

event that occurred on 27th May 2018. It is important to mention that the data obtained for this 

chapter is based on the two-year longitudinal study started in 2018 April. The May 2018 

Golcuk local flood event occurred between the two sampling dates. The first survey was in 

April 2018, and the second was conducted six months later, in October 2018. A mixed-method 

approach was applied that collected and analysed both quantitative and qualitative data, using 

the Pictorial Representation of Illness and Self Measure (PRISM) technique to measure risk 

perception and preparedness.  

Chapter 4 is a cross-country comparison in Nepal and Turkey, comparing children’s disaster 

knowledge, preparedness and risk perception. This chapter aims to better understand how 

children interpret and respond to hazardous events. The following topics are addressed: 

children’s objective risk in the compared countries; children’s exposure to previous hazards 

and to hazard education programmes; children’s risk perceptions, hazard awareness, and 

preparedness. In this research, the selection of the countries was primarily based on the 

countries risk index score, and the selection of the cities was based on their socioeconomic 

conditions. This chapter provides information that affects children’s perceived risk and 

preparedness: disaster experience, disaster education, county, city status, based on a survey of 

1335 children between 11 and 14 years old in Nepal and Turkey. This chapter applies a 

quantitative approach, as well as the Pictorial Representation of Illness and Self Measure 

(PRISM) technique. 

Chapter 5 is the first study using the quasi-experimental longitudinal research design to 

measure the effects of disaster education for children. The effects of disaster education were 

examined on children’s risk perception, and preparedness was examined in the Van and 

Kocaeli provinces of Turkey during a two-year time period, across a sample of 720 

schoolchildren. Experimental and control groups were randomly allocated, with the condition 

that both groups were from the same ages, grades and schools. The disaster education 

intervention was designed to improve the children’s awareness of natural hazards in their living 
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environment and their knowledge of disaster risk reduction using discussion, visual materials 

and interactive teaching of emergency management. 

Chapter 6 concludes the thesis, bringing the points of view together and highlights the major 

findings. The goal of this chapter is not to draw broad conclusions regarding children’s risk 

perceptions and preparedness but to illustrate how the results discussed in earlier chapters and 

to highlight political and practical implications as well as identify key points for future 

research. 

It should be noted that there might be repetition in some sections. Each chapter contains its 

own introduction, method, results, discussion, and conclusion sections; avoiding giving related 

information (mainly because of the repetition concerns) might cause a lack of understanding 

of the chapters. However, this does not mean that the exact same information was written in 

different chapters. Each chapter focuses on a different aspect, under the umbrella of 

investigating the factors affecting children risk perception and their preparedness level. 
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CHAPTER TWO 

 

CHILDREN’S EARTHQUAKE PREPAREDNESS AND RISK PERCEPTION: A 

COMPARATIVE STUDY OF TWO CITIES IN TURKEY, USING A MODIFIED 

PRISM APPROACH 

 

2.1. Abstract 

Understanding children’s risk perception and investigating the underlying factors are important 

aspects of examining how children interpret and respond to earthquake events. This research 

examines children’s perceptions of earthquake risk and preparedness level in the Van and 

Kocaeli provinces of Turkey. A mixed-method approach is used, with questionnaires and 

interviews, as well as the Pictorial Representation of Illness and Self Measure (PRISM) 

technique. The results show that the majority of the school children did not attend disaster 

education programs, even if they were living in an area of high seismic risk. The sampled 

children were generally aware of the earthquake risk in their home area. However, their levels 

of preparedness were low. A consistent relationship was found between: (1) earthquake risk 

perception, (2) earthquake awareness, (3) factual knowledge of preparedness, (4) importance 

of preparedness, and (5) earthquake education programs. The results indicate that children who 

participated in earthquake education programs had higher earthquake awareness, foresee future 

earthquake occurrence and the potential causes of injury. Also highlighted was the importance 

of information sharing within families, as a factor influencing children’s earthquake risk 

perception and preparedness. The results are considered of value for actors in the disaster risk 

reduction sector. They provide perception insights to improve the communication and 

dissemination of information about earthquake risk. 

Keywords: children; earthquakes; risk perception; preparedness; PRISM; Turkey 
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2.2. Introduction 

Earthquakes are one of the most deadly natural disasters, often causing devastating damage 

and loss of life. Globally, earthquakes have caused huge economic losses and thousands of 

deaths. Between 1998 and 2018, earthquake disasters killed 752,498 people and injured around 

1,574,000 according to EM-DAT (2019) statistics. The 2015 Nepal Earthquake (7.8 Mw) killed 

about 9,000 people, injured 23,000 people and destroyed more than 250,000 buildings (Liang 

& Zhou, 2016); the 2011 Tōhoku earthquake (also known as the Great East Japan Earthquake) 

(9.1 Mw) killed more than 20,000 people, and displaced 465,000 (Amadeo, 2019); the 2010 

Haiti earthquake (7 Mw), killed around 316,000 people, injured 300,000 and displaced 1.3 

million; and the 2008 Wenchuan Earthquake killed at least 69,195 people and injured 374,177 

(USGS, 2019). 

Turkey is a country prone to a range of natural hazards due to its geological setting and its 

climate: these include earthquakes, landslides, floods, and wildfires. Of all the natural disasters 

to affect Turkey since 1900, earthquakes have caused the greatest impact on population and 

infrastructure, with a large-scale earthquake occurring approximately every seven years 

(Ozmen, 2000; EM-DAT, 2019). Earthquake events account for 55% of all losses of life and 

property attributed to natural hazards in Turkey (Ersoy & Kocak, 2016), close to double the 

amount of those incurred from landslides (30%) and 7x more than those resulting from flood 

events (8%). In total, since 1950, more than 33,000 people have lost their lives due to 

earthquakes (EM-DAT, 2019). The most recent devastating earthquakes in Turkey’s history 

have been the 2011 Van earthquake (7.6 Mw), which killed more than 600, injured more than 

2,000 people, and damaged more than 49,000 buildings (AFAD, 2014), and the 1999 Marmara 

earthquake (also known as the Kocaeli earthquake) (7.4 Mw), which caused more than 17,000 

deaths, 43,953 injuries and cost more than 12 billion USD (Holzer, 2000).  Specifically, Turkey 

is situated at the upper levels of child mortality due to earthquakes (Ersoy & Kocak, 2016). 

This is important because 34.5% of the population in Turkey is between 0 and 14 years old 

based on 2018 data from the Turkish Statistical Institute in 2019. For example, the 1999 

Marmara earthquake caused ‘heavy damage’ to 43 schools and ‘slight to moderate damage’ to 

381 schools leading to schools in the affected areas being closed for four months (Erdik et al., 

2003; Ersoy & Kocak, 2016). Furthermore, in the Bingol Earthquake, ten schools were heavily 

damaged, and four schools completely collapsed (Çetin et al., 2003; Ersoy & Kocak, 2016). 
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The 1999 Marmara earthquake was a pivotal point for Turkey’s disaster management system: 

the extensive damage and many fatalities highlighted the need to overhaul disaster management 

in Turkey (AFAD, 2018a). Consequently, many measures aimed at disaster risk reduction were 

taken in Turkey’s educational and socioeconomic sectors to minimize the negative effect of 

future earthquakes (AFAD, 2018a). As Merchant (2015) argued, this should be not only 

responsibility for the Turkish government and its agencies but also a responsibility for families 

and individuals. Consequently, public initiatives should be encouraged and engaged in the 

decision-making process.  

Despite the need for better disaster management in Turkey to minimise the risk of earthquakes, 

without an understanding of how the general public perceives the risk of earthquakes, even the 

most well-designed policies and procedures may not lead to the desired results. Because public 

risk perception is an essential part of the disaster risk reduction process (Frewer, 2004; Slovic, 

1987; Santos-Reyes et al., 2017), policy makers the world over have started to include the 

public’s views on risk perception in their policy making. Knowing how the public perceives 

risk is important as it provides an insight into how and why people respond to hazards in the 

way that they do (Slovic et al., 2000; Lindell & Hwang, 2008; Lindell & Perry, 2012; Bodoque 

et al., 2019). To ensure that the impact of earthquakes is limited, there is a need to understand 

what factors affect an individual’s subjective judgement on what actions will help them cope 

better with a major earthquake event. Understanding such influences will then enable both 

policy and practice to focus on ensuring appropriate strategies are put in place in the future. 

However, risk perception is a highly interpretive and dynamic process (Hurmen & McClure, 

1997; Sjöberg, 2000; Paton et al., 2000), with disaster management experts and general public 

often having different understanding of hazards and risk (Sjöberg, 1999; Dwyer et al. 2004). 

While public risk perception is generally driven by economic interest, intuitive biases and 

cultural values (Slovic, 1987; Sjöberg, 1999), experts’ risk perception tends to be more a 

product of analytic, objective and rational risk assessments (Kasperson et al., 2000; Slovic, 

1987; Sjöberg, 1999).   

In recent years, there has been increased research into earthquake disaster risk reduction, 

aiming to raise awareness and reduce the possible effects of future earthquakes (Tucker, 2013; 

Becker et al., 2014; Paton et al., 2015; Murakami et al., 2016; Becker et al., 2017; De Pascale 

et al., 2017; Santos-Reyes et al., 2017; Doyle et al., 2018; Han et al., 2020). At the policy level, 

both the Hyogo Framework for Action (2005) and Sendai Framework for Disaster Risk 

Reduction (2015) have emphasized the importance of public awareness and preparedness, 
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encouraging individuals and communities to undertake preparedness activities. Some of the 

research findings suggest that the relationship between risk and preparedness perception is null 

or weak (Miceli et al., 2008). Some researchers have found a relationship between risk 

perception and preparedness (Kalaca et al., 2007), while others found that there is not a direct 

link between the two (Mileti and Fitzpatrick 1992; Lindell and Whitney 2000). Rustemli and 

Karanci (1999), in a study from Turkey, found that correlation between anticipation of 

earthquake-related damage and earthquake preparedness was not statistically significant. 

Furthermore, while the correlation between earthquake expectation and preparedness is 

statistically significant, it is very low with a correlation coefficient r = .09. Relatively few 

studies have specifically examined perceptions of earthquake risk and preparedness, and many 

have focused solely on adult perceptions. Although adult perceptions may have a beneficial 

influence on children’s perceptions of earthquake risk and preparedness, this does not give a 

robust insight into children’s own experience (Walker et al., 2010): the perceptions of children 

have been found to be considerably different to those of adults.  

2.2.1. Children and disasters  

The United Nations International Strategy for Disaster Reduction (2011) declared that children 

are the group most affected by disasters, with approximately 175 million children affected by 

natural disasters annually (Dyregrov et al., 2018). Children are more vulnerable to an 

emergency event than any other social group, a factor of their behavioural and psychological 

development level, physical size and partial or complete dependence on adults (Zahran et al, 

2008). In addition, it is argued that children’s physical, social and mental capacities experience 

rapid development, which can result in the effects of disasters being even greater for children, 

relative to adults (Taylor & Peace, 2015). Despite their vulnerability, children can play an 

important role in earthquake preparedness and response, by communicating risks, participating 

in decision-making processes, and undertaking disaster risk reduction actions for their families 

and communities (Tanner, 2010; Anderson, 2005). Children can help their communities before 

and after a disaster, they can be agents of change within their communities, and they can be 

actively participant in preparedness activities in their schools, homes, and communities (Mort 

et al., 2016; Bodoque, 2019).  

The study of children and disaster contexts is particularly important because it sheds light on 

the development of disaster management, as well as aspects of complicated adaptive systems 

involved in education, protecting and empowering children (Peek, 2008). Children need to 
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understand and be ready for natural hazards as much as adults (Finnis et al., 2004; Walker et 

al., 2010) in order to build a resilient future (Peek, 2008). The information gained in this area 

can help families, communities, and nations to better mitigate, respond to, and cope with future 

hazardous events. Disaster risk perception studies with children can also inform decision-

makers and leaders with regard to better engagement with children and how best to allocate 

disaster management resources (Hayward, 2012; Peek et al., 2018). Children’s disaster 

awareness and their education for preparedness is, therefore, an integral part of disaster risk 

reduction studies. Some studies focused on the different attitudes and perception of earthquakes 

related to education (Santos-Reyes et al., 2014; Rahman, 2019). They indicate that disaster 

education is important in enhancing perception of earthquake and knowledge (Shaw et al., 

2004; Graham et al., 2006; Shiwaku et al., 2007; Mutch, 2014; Torani et al., 2019). In a study 

carried out at high schools in the New Zealand towns of Inglewood, Stratford, and Opunak, it 

was found that participation in hazard awareness education increased children’s knowledge of 

safety behaviour (Finnis et al., 2010). Also, some studies have focused on children’s disaster 

experience. For example, Yasuda et al. (2018) indicated that children who experienced a 

disaster in the past have a higher awareness of threats and prevention; however, this effect was 

short-lived. Some other researchers indicated that the role of family is an important indicator 

on children’s reactions to natural disasters (Repetti et al., 2002; Proctor et al., 2007). Also, 

Najafi et al. (2018) indicates that feelings, emotions, and social norms are likely to influence 

children’s beliefs in disaster contexts. 

There are only a few studies on children’s earthquake risk perception and preparedness, 

especially in the context of disaster risk reduction in Turkey. In recent years the Turkish 

government has accelerated initiatives to create an earthquake-resilient society. That is 

particularly with the recent widespread growth of disaster awareness programs to prepare 

children better for hazardous events, by the Turkish Ministry of National Education and the 

Disaster & Emergency Management Presidency. However, the question still remains about 

how Turkish children interpret earthquake risk in their home district. This study aims to fill 

that knowledge gap by examining the earthquake awareness, risk perception, and level of 

preparedness of Turkish children. This will enable us to learn more about underlying processes 

at the heart of family and community resilience, enabling better preparedness and response 

with future earthquake events. It is intended that the research findings will contribute to the 

development of child-centred disaster risk reduction, with regard to the ways that children 

prepare for and respond to earthquakes. This research also explores the many diverse factors 



32 
 

that have an influence on children’s earthquake risk perception and preparedness. In this 

research paper, the sections are presented in the following order: study areas, methods, results, 

discussions, and conclusions.  

2.3. Study Areas 

The study areas for this research are the Turkish cities of Golcuk (Kocaeli province) and 

Ipekyolu (Van province). The research design is based on a comparative analysis, as in Bryman 

(2012). Many researchers have suggested that comparative studies are useful in order to be an 

important aspect of understanding the failure or success of a given intervention (Joppe, 2000).  

The two cities selected for this study were chosen first because of their location on seismically 

active fault lines and secondly due to their varied levels of socioeconomic development. Due 

to their geological position, both cities have in the last 20 years experienced devastating 

earthquakes: 1999 in Marmara (Kocaeli) and 2011 in Van (AFAD, 2018a). According to the 

SEGE (2011) socio-economic development ranking for the 81 provinces in Turkey, Kocaeli is 

ranked 4th, while Van is ranked 75th. 

Despite much debate over whether or not socioeconomic factors have an influence on disaster 

preparedness (Fothergill and Peek, 2004), Turner et al (1986), Bradford et al. (2012) and Hal 

et al. (2016) all report finding that higher income levels have a positive impact on levels of 

preparedness due to a rise in public risk perception. However, in contrast, White, (1974); and 

Peacock et al., (2012), both found no influence. Also, Lamson (1983) indicated that people of 

lower socioeconomic status are more likely to have hazardous or risky occupations, and they 

thus might employ coping mechanisms to deal with it. Furthermore, some studies found that 

people from low income have greater risk perception (Pilisuk et al., 1987; Palm & Carroll, 

1998) and people from lower socioeconomic status tend to minimize or deny the risks 

(Vaughan, 1995).  
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Figure 2.1. Turkey earthquake hazard map and visited schools (map sources: Open Street Map; 

MTA, 2012; AFAD, 2018b). 

2.4. Methods 

2.4.1. Overview of the design 

The current research was designed to provide information about Turkish school children’s 

levels of earthquake awareness, risk perception, and preparation. In total, 809 participants were 

assessed in the cities of Kocaeli and Van. Each participant completed the same questionnaire 

(comprised of both the PRISM techniques and validation questions). In addition to the 

questionnaires undertaken, separate interviews were carried out with 100 of the same children 

surveyed, to explore participants' reasons for their questionnaire responses. Children were 

selected to be the focus of this study because children as a target population have received 

limited attention in studies of earthquake risk perception, yet children remain one of the most 

vulnerable groups in disasters. In this research, the attempt was made to contribute to child 

centred disaster management studies.  



34 
 

In this research a mixed methods approach was used. The collection and analysis of both 

quantitative and qualitative data was selected in order to increase the rigor of the research by 

combining multiple measures, theories, perspectives and validation checks to ensure results 

were consistent (Perlesz and Lindsay 2003; Creswell and Clark, 2017). A mixed approach 

combines both numerical measurements and more in-depth evaluation of participant 

knowledge and opinion to maximise the strengths of each technique, in turn increasing the 

validity of the results, and adding multi-level perspectives, offering a more complementary and 

complete understanding of the research questions (Stentz et al, 2012). This was important in 

this research to better understand children’s different points of view, give them voice and 

ensure findings based on their experiences. The triangulated approach was taken, combining 

the use of questionnaires, PRISM and a series of separate interviews, allowing for the cross-

comparison of data sets (Bryman, 2012).  

2.4.2. Sampling and data  

Data collected for this research formed part of a three-year longitudinal study carried out to 

assess preparedness and risk perception of children aged 11-14. The age bracket of 11-14 years 

was selected in line with the ethics policy of Turkish Ministry of National Education and the 

University of Portsmouth. The ethical guidelines restricted participating children under the age 

of 11. Therefore, to enable the three-year longitudinal study, the first surveyed children were 

selected from Grade 5 and Grade 6 (11-14 years old).  

The sampling strategy was driven firstly by researchers and secondly by the Turkish Ministry 

of National Educations in the two cities, along with the school authorities. On request, the 

Turkish Ministry of National Education gave permission for the survey to be run in 6 out of 24 

of their government-run schools (for grades 5, 6, 7, 8) in Golcuk (Kocaeli), and 5 out of 56 in 

Ipekyolu (Van). Each individual school was selected for participation based on class 

availability. Individual teaching classes in which the survey would be carried out were selected 

by school managers. Only classes not undertaking core revision subjects on the days of the 

survey were available to participate in this survey. Core subjects are maths and science, Turkish 

language, social studies, foreign language, religion and moral lessons, art, sports and elective 

courses. When permission for a school survey was gained, the families of the sampled children 

were sent an information letter in their child's school bag, explaining the survey and requesting 

their signed permission for their child to participate in this study. Before starting this survey, 

the school children were told about the purpose of the study, and then their right to participate, 
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or not participate, in the research was explained. Individuals were encouraged to answer the 

questions, and to ask for clarity if there was anything they found difficult about the research.  

In this study, questionnaire data were collected from 809 children in the cities of Van (n= 384) 

and Kocaeli (n=425), from October to November 2018. This sample size follows the guidance 

of Krejcie & Morgan (1970), who indicate that a sample size of 384 is sufficient for a 

population size of more than 1,000,000. According to the Turkish Statistical Institute (2019), 

the population of Golcuk (Kocaeli) is 162,584, and for Ipekyolu (Van) it is 312,244. In 2018, 

the total population of 11-14 years old children (grades 5 and 6) in the 11 schools selected 

were: 1740 in Golcuk (Kocaeli), and 2398 in Ipekyolu (Van).  

Following the questionnaires, three or four children from each participating class at each school 

were interviewed. The interview questions aimed to further investigate how children perceive 

earthquake risk and the importance of preparedness. The selection of children for the interview 

was dependent on each child’s availability and time. The total 58 children from Golcuk 

(Kocaeli) and 42 from Ipekyolu (Van) were interviewed from the same participating classes 

that engaged in the questionnaires. The sample size was determined by the possible maximum 

number of students from each class to make valid inferences about the total population and 

generalize the findings. Britten (1995) indicates that large qualitative studies generally involve 

around 50 or 60 interviews. 

2.4.3. Measures 

Various methods can be used to measure risk perception and there is no agreed standard. The 

most common method is based on questionnaires about the likelihood or the probability of an 

event happening in the near future (Mileti & Fitzpatrick, 1992; Lindell & Whitney, 2000) 

within an unspecified time period (Siegrist & Gutscher, 2006). Some of the scenarios assume 

a future event causing harm and injury to oneself, one’s household, a friend, or a neighbour 

(Tekeli‐Yeşil et al., 2010). Other scenarios examine the likelihood of damage to a respondent’s 

property (Lindell et al., 2009). The mixed methods used in this research were: the Pictorial 

Representation of Illness and Self Measure (PRISM), close-ended yes-no questionnaires, 

Linkert scale questionnaires, and interviews. 

The Questionnaire and Pictorial Representation of Illness and Self Measure (PRISM) 

For the quantitative data collection, the PRISM technique, along with Linkert scale and close 

ended yes-no questions were applied. The close-ended questionnaire used in this research was 
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adopted from that used in Ronan and Johnston (2001), Finnis et al. (2010), and in the Turkey 

Disaster and Emergency Management Presidency disaster awareness survey (Bursa AFAD, 

2018). To find the most appropriate method, similar studies were reviewed from the EBSCO 

(2019) database. From this review it was decided that questionnaires were well suited for the 

purpose of this study because questionnaires provide a relatively efficient and quick way to 

gather information from large samples.  

This research is innovative in its use of the PRISM technique to understand school children’s 

earthquake risk perception and their preparedness. The initial aim of the PRISM technique 

developers, Tom Sensky and Stefan Buchi, was to develop a simple visual method to assess 

patient’s perceptions of their health and coping capacity (Buchi et al., 1998; Buchi et al., 2002). 

PRISM is a simple visual instrument of aggregating and eliciting personally salient 

information, and depends heavily on defining subject, object(s) and context (Büchi et al, 1998). 

According to Sensky & Büchi (2016), applying PRISM techniques gives participants a wider 

ability to explain themselves. The reliability of the PRISM technique is high with test-retest 

reliability r=0.95, p<0.001 and interrater reliability r=0.79, p<0.001 (Buchi & Sensky, 1999; 

Buchi et al., 2002). In 2013 Parham et al. (2015) used a modified PRISM technique with school 

children in Dominica to assess their multi-hazard risk perceptions relative to changes in their 

geography teaching curriculum. Their results indicated that school children have understood 

and engaged well with PRISM and support the validity of data obtained using PRISM. 

The reason for using PRISM in this Turkish study is that it provides a simple visual way to 

measure the perceived effect of hazard in the respondent’s current life as well as evaluating the 

importance of hazard preparedness, by asking the participant to identify where to place their 

preferred choices on the PRISM template (Figure 2.2). A paper and pencil version of PRISM 

was used in this research. Children were told to imagine that A4 sheet of paper represents their 

life, and the circle on the bottom right-hand corner represents themselves (Figure 2.2). Then 

they were asked where to locate threats of (mentioned) hazards in their life and the importance 

of preparedness on the PRISM template related to “self” circle. The distance between the 

centers of the “self” circle and the crosses indicating the threat and preparedness for 

earthquakes ranged from 0 to 27 cm, and this measured distance was used for statistical 

analysis, with higher distances indicating lesser threats in their life (Figure 2.2).   
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PRISM Instructions 

The participating school children were given the following instructions to respond to using the 

PRISM template illustrated in Figure 2.2. 

i. I would like to understand better how natural hazards (earthquake, flood, landslide, 

storm, and wildfire) in your local area affect your life at the moment. 

ii. I would like you to imagine that this white template represents your life as it is now. 

iii. The circle in the bottom right-hand corner represents your ‘self’, and the cross (X) 

represents (mentioned) hazard. 

iv. Where would you put the (mentioned) hazard to reflect its threats to your life at the 

moment? 

v. Where would you like to put (mentioned) hazard to reflect its importance of 

preparedness in your life at the moment? 

 

 

Figure 2.2. An example of a completed PRISM sample. The line represents a measurement of 

the self/hazard separation (SHS) distance. Terms translated to English for publication (Yildiz, 

2019). 

2.4.3.1. Questionnaire for Earthquake Awareness and Risk Perceptions 

Participating school children were asked about the future likelihood of earthquake occurrence 

in their local area, and likelihood of causing injury. Responses were gathered using a three-

point Likert scale, as in the study of Finnis et al. (2010), which focused on children’s natural 
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hazard perception in New Zealand. Using yes/no questions, children were asked if they knew 

any active earthquake faults in their district, if they were aware of any earthquake risk maps, 

and if they were able to interpret those maps to understand their earthquake awareness. These 

questions were adopted from (Bursa AFAD, 2018). Using PRISM, children were asked “Where 

would you put earthquake hazard to reflect its threats to your life at the moment?” to measure 

their earthquake risk perception. 

2.4.3.2. Questionnaire for Preparedness 

To examine factual knowledge for preparedness; the school children were asked to identify the 

actions they felt were the most appropriate responses for earthquakes. They were instructed 

that they could select more than one action to represent the appropriate response for earthquake 

hazard. For earthquake preparedness knowledge, correct actions are a) Stay inside, taking cover 

under beds, etc. b) Curl into a turtle shape and protect your head (duck, cover, hold); incorrect 

responses are, c) Run outside, d) If you are outside, find a tree or something sturdy to grab on 

to e) Stay right where you are and wait for it to be over. The correct answers are promoted by 

the Disaster and Emergency Management Presidency of Turkey (AFAD, 2013). 

To examine physical preparedness; children were asked questions regarding plans and 

practices, and preparedness measures, and hazard adjustment adoptions on close-ended yes-no 

questions. Regarding information on response plans and practices, children were asked if they 

or a member of their close family had previously done any of the following: compiled a 

household emergency plan, practiced an emergency plan at home, practiced an emergency plan 

at school, identified potential emergency exits, identified assembly areas, switched utilities, 

and planned where to meet or leave a message in an emergency. For preparedness measures 

and hazard adjustment, the following responses were examined via questions with yes/no 

answers regarding having the following items: a torch, a first aid kit, an emergency kit, a 

transistor radio with spare batteries, a fire extinguisher, a stockpile food and water for three 

days; or carrying out the following tasks: selecting an emergency contact person living outside 

the local district, safe storage of hazardous materials and adding lips to shelves to keep things 

from sliding off. The questions in this section were adopted from Bursa AFAD (2018), Finnis 

et al. (2010) and Ronan and Johnston (2001).  

To examine the importance of earthquake preparedness in children’s lives; using the PRISM 

template, children were asked: “Where would you like to put earthquake hazard to reflect its 

importance of preparedness?” 
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2.4.3.3. Questionnaire for Previous Exposure to Disaster Education  

Education is one of the most important aspects in disaster risk reduction studies. In order to 

understand the effects of education on children’s earthquake risk perception and preparedness, 

their previous exposure to disaster education was investigated. Children were asked to identify 

prior exposure to disaster education; in school, outside school, education by the teacher, civil 

defence, and the year of participation in disaster education on close-ended yes/no questions. 

The questions in this section were adopted from Finnis et al. (2010) and Ronan and Johnston 

(2001). 

2.4.3.4. Questionnaire for Sources of Information Dissemination  

The role of the source of information can be important before, during and after disasters; it can 

help to develop awareness, prevent future emergencies and reduce their effects, by 

preparedness, response and recovery (Pan American Health Organization, 2009; Deori & 

Baruah, 2014; Reilly & Atanasova, 2016). A better understanding of children’s sources of 

information is needed for the development of a more effective plan for disseminating risk 

reduction information, which plays an important role in human safety and reducing losses from 

hazard events (Zhang et al., 2016). In order to understand how important different sources of 

information were for informing individuals about different hazard types, the children were 

asked, using the PRISM template, how important for them the following information sources 

were: their family, school teacher, television and radio, books and the internet.  

2.4.3.5. The Interview  

The reason for carrying out the interview was to better understand the reasons behind children’s 

responses, and to maximise the strengths of quantitative approach. In this research children 

were given an opportunity to speak, express their feelings and experiences. As Taylor and 

Peace (2015) mention: “children are the best authorities on their own lives and more than 

capable of expressing their views”. Speaking directly to children can give us more ideas about 

how earthquakes affect children’s life, we can learn their ideas, thoughts and perceptions. That 

information can help us to reduce the effects of earthquakes, design better disaster education 

programs to increase children’s earthquake awareness and encourage them to take appropriate 

actions. To do so, following the questionnaires, separate interviews were carried out with the 

surveyed children. During their face-to-face interview, children were asked to explain the 

reasons for their choices when they had used the PRISM template. The interviews of children 
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were conducted by the Turkish-speaking author, and ethical guidelines were considered 

carefully.  

2.4.4. Pilot study  

In April 2018 a pilot study was conducted in two randomly selected classes of school children, 

in both Golcuk (Kocaeli) and Ipekyolu (Van), with samples of 38 children, and 28 children 

questioned respectively. The pilot study aimed to understand whether the survey questions 

were appropriate, comprehensive, clearly understood, and well defined, as in Hassan et al. 

(2006). Participants completed all the questions, with all the respondents stating that they did 

not face any difficulties in understanding the questions. The children completed the 

questionnaire on a second occasion, and the paired t-test compared the scores between the first 

and second questionnaires. Paired students’ test-retest means for each value were not 

significantly different. General feedback from the participating children during the pilot study 

was positive, supporting the selection of the PRISM tool. The participating children 

commented that using PRISM was easy and that they enjoyed giving their answers using the 

PRISM template (figure 2.2). For example, some of them said “it is like playing a game” and 

“very easy to use”. 

2.4.5. Data analysis 

Using SPSS Statistics 25 software, the Shapiro-Wilk test was applied for verifying the 

normality of data. The Cronbach’s alpha coefficient was reported for measurement scales. 

Descriptive statistics were used to provide mean values and 95% confidence intervals of the 

results. The Pearson correlation was used to measure the relationship between earthquake risk 

perception, preparedness, and other factors. A chi-square test of independence was performed 

to examine the relation between cities and the experience of disaster. In every case, a two-tailed 

p-value < 0.05 was considered as statistically significant.  

Thematic qualitative analysis was preferred to analyse the interview data (Wester, 2005). The 

reason for selecting thematic analysis was that “rigorous thematic approach can produce an 

insightful analysis that answers particular research questions’ (Braun & Clarke, 2006). All 

interviews were recorded and subsequently translated into English for the analysis. The 

transcripts were read and reread, and colour coded manually to identify the key themes. During 

the analysis Braun & Clarke, (2006) guidelines were followed because they offer a clear and 

usable framework. The aim of this was to find the kinds of beliefs and explanations that are 



41 
 

prevalent among participating schoolchildren as in Knafl et al. (1988) and Taylor & Peace 

(2015).   

2.4.6. Ethical considerations 

Before conducting the research, the requisite Turkish government approval was obtained. The 

University of Portsmouth research ethics guidelines were followed as an ongoing and reflexive 

part of the research process. It should be noted that the researcher carrying out the school 

surveys has a teaching certificate and experience of working with school children in Turkey.  

Children younger than 11 years of age were excluded because of the Turkish Ministry of 

Education and the University of Portsmouth ethical considerations on the sensitivity of the 

topic. This study includes children who had earthquake experience thus ethical concerns were 

our priority as much as the research questions. The children’s age group and the sensitivity of 

the subject matter needed to be considered carefully. The author’s conduct of research was also 

checked by the school authorities, with the research being well received by the school 

authorities and with positive comments from the parents of participating children. 

2.5. Results 

A total of 809 children were surveyed about their perceptions of earthquake risk and their 

preparedness in Van (n=384) and Kocaeli (n=425). The return rate of the questionnaires was 

100%, with 48% of the school children from Van and 52% from Kocaeli each agreeing to 

participate. Of these, 421 were female, and 388 were male. Almost half of all the respondents, 

46% (n=372), reported that they had experienced an earthquake disaster. A chi-square test of 

independence was performed to examine the relation between cities and the experience of 

disaster. The relationship between the variables was found to be significant, X2 (1, N = 809) = 

664.16, p < .01. Participations from Van (44.6%) were found more likely than Kocaeli (1.6%) 

to have earthquake disaster experience. In addition, the responses from Van and Kocaeli may 

have reflected socioeconomic differences: in the development ranking statistics of provinces 

in Turkey, Kocaeli is ranked 4th while Van is 75th (SEGE, 2011). 

2.5.1. Hazard awareness and risk perceptions 

Children were asked about the likelihood of occurrence of earthquake hazard in the future, and 

likelihood of causing injury on a three-point Likert scale. A Shapiro-Wilk test showed a 

significant departure from normality W (809) = .74, p < .001. However, Pallant (2013) indicates 
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that this is quite common in large samples. The likelihood of occurrence of earthquake hazard 

in the future, and likelihood of cause injury responses on a three-point Likert scale has 

acceptable internal consistency, with a Cronbach alpha coefficient reported of .71, p < .001. 

(Nunnally, 1978; Pallant, 2013). 

As can be seen in Table 2.1, almost half of the participants rated earthquakes “likely” to occur 

in the future in their living environment and “likely” to cause injury. However, 21.1 % of the 

surveyed children in Van, and 21.9 % surveyed children in Kocaeli rated future earthquake 

occurrences as “unlikely.” A total of 48 children from Van and 80 from Kocaeli rated future 

earthquakes as “unlikely” to cause injury (Table 2.1).  

 

Table 2.1. Earthquake hazard perceived as likely to occur and likely to cause injury in two 

Turkish cities of Turkey (% within cities). 

 

 

 % likelihood of occurrence % likely to cause injury 

 
Ipekyolu 

(Van) 

Golcuk 

(Kocaeli) 

Ipekyolu 

(Van) 
Golcuk 

(Kocaeli) 

Likely 56.0 48.2 66.9 60.5 

Chance 22.9 29.9 20.6 20.7 

Unlikely 21.1 21.9 12.5 18.8 

 

 

Table 2.2 shows the results of children’s earthquake awareness. Based on the results, in both 

surveyed cities, almost half of the participating school children were aware of the earthquake 

faults, and earthquake risk maps of their home district. Importantly, around 48% of them 

reported that they understood those maps. 

 

 

Table 2.2. Earthquake awareness of children in the two cities examined.  

 Ipekyolu (Van) Golcuk (Kocaeli) 

(% within cities) “Yes” “No” “Yes” “No” 
Do you know of any active earthquake faults in your home area? 57.6 23.2 49.9 30.8 

Are you aware of any earthquake risk maps for your home area?  56.0 27.1 48.0 34.8 

Do you understand those earthquake risk maps?  52.9 29.9 43.1 37.9 
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It is also crucial to understand children’s perceptions of natural hazards and whether or not they 

are related to hazards in their living environments. To explore this, using the PRISM technique, 

children were asked: “Where would you put the earthquake hazard to reflect its threats to your 

life at the moment?” The closer the distance to the self-circle that participants placed their 

response cross on the PRISM template, the higher their perceived risk. Table 2.3 shows the 

overall mean and standard deviation of the perceived risk that the participating children have 

in their current life, for five natural hazards (earthquake, flood, landslide, storm, and wildfire). 

Earthquake hazard (mean distance 6.10 cm) was selected by the children as the most 

threatening event in the two surveyed cities, followed by flood hazard (mean 8.79). Previous 

risk perception studies have focused on earthquakes (Santos-Reyes et al., 2017; De Pascale et 

al., 2017), others on floods (Walker et al., 2010; Mort et al., 2016), landslides (Xu et al., 2018) 

and wildfires (Cvetković et al., 2018). This research focus on earthquake hazard because the 

study areas are located on the high seismic risk area (AFAD, 2018b). The research findings 

indicated that children are able to identify the earthquake risk in their local environment. 

 

Table 2.3. Mean and standard deviation in cm. of the children’s perceptions for risk and 

importance of preparedness, for earthquake, flood, landslide, wildfire, and storm hazard. 

 

 

  Range of 
scores 
(cm) 

Earthquake Flood Landslide Wildfire Storm 

 

Risk Perception 

 
 
Importance of 
Preparedness 

N  809 809 809 809 809 

Mean  0-27 6.10 8.79 10.23 10.47 9.92 

Std. Deviation 0-27 4.81 5.90 6.03 6.27 6.17 

Mean  0-27 8.34 8.40 9.27 10.14 9.91 

Std. Deviation 0-27 6.49 5.80 6.23 5.50 6.32 

 

2.5.2. Disaster preparedness  

2.5.2.1. Importance of preparedness  

Table 2.3 shows the PRISM survey results (overall mean and standard deviation) on the 

importance of disaster preparedness for five hazards (earthquake, flood, landslide, storm, and 

wildfire). The closer was the distance to the “self” circle that participants placed their response 

on the PRISM template, the more important it became for them being prepared for a given 

hazard. Earthquake hazard (mean distance: 8.34 cm) and flood hazard (mean distance: 8.40 
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cm) were selected by the children as the ones for which they thought it was most important to 

be prepared. 

2.5.2.2. Factual knowledge for preparedness 

In terms of factual knowledge of earthquake preparedness, children were asked to identify the 

correct actions for earthquake response, as in Table 2.4. 63.3 % (512/809) of the surveyed 

children in the two cities were aware of the need to stay inside and take cover in a doorway, 

under beds or tables. 81.3 % of the school children (658/809) were aware of the need to curl 

into a turtle shape and protect your head (duck, cover, hold). Unfortunately, 59.5 % (481/809) 

were not aware of the danger from running outside, as the ground is moving, and they could 

easily be injured or falling by debris. 36.5 % (295/809) were not aware of the danger of “if they 

are outside, to find a tree, or something sturdy to grab on to” while only 26.5% (214/809) of 

the school children considered it best to “stay right where you are and wait for it to be over”. 

 

Table 2.4. Children’s awareness of correct actions in response to earthquakes (correct 

responses are in light grey). 

  Ipekyolu (Van)     Golcuk (Kocaeli) 

                                                                                                                       (% within city)        N=384              N=425 

Stay inside and take cover in a doorway, under beds or tables 57.3 68.7 

Curl into a turtle shape and protect your head (duck, cover, hold) 78.6 83.8 

If you are outside, find a tree or something sturdy to grab on to 39.6 33.6 

Stay right where you are and wait for it to be over 36.7 17.2 

Run outside 65.6 53.7 

 

2.5.2.3. Physical preparedness 

Table 2.5 shows that almost half of the children (171/384) in Van reported that they had a 

family emergency plan. However, in Kocaeli, only 29.2% (124/425) of the children reported 

that they had a family emergency plan. While more than half of the children (51.8 %) in Kocaeli 

practiced what to do in case of an emergency at school, only 22.4 % of children practiced what 

to do in case of an emergency at the sampled school in Van province. Only 7.6 % (62/809) of 

the children practiced what to do in case of an emergency at home in the two provinces. In both 



45 
 

cities, under 41 % of school children reported knowledge of knowing exits, assembly areas, 

utility switches, and where to meet or leave a message in an emergency.  

 

Table 2.5. Information on preparedness plans and practices. 

  Ipekyolu (Van) Golcuk (Kocaeli) 

(% within city) N=384 N=425 

I have family emergency plan 44.5 29.2 

I have practiced what to do in case of emergency at school 22.4 51.8 

I have practiced what to do in case of emergency at home 6.3 8.9 

I know exits, assembly areas, utility switches 37 37.4 

I know where to meet or leave a message in an emergency 32 40.2 

 

In order to understand children preparedness measures and hazard adjustment adoptions, 

several questions were asked (as shown in Table 2.6). It can be seen in the table that less than 

half of the participated school children reported having key items, such as first aid kit, radio 

with spare battery, a torch, an emergency kit, pick an emergency contact person outside of their 

area, fire extinguisher, and stockpile of water and food for three days. Earthquake hazard 

adjustments, such as storing hazardous materials safely are adopted by 36.3% (294/809) of the 

children and adding lips to shelves to keep things sliding off are adopted by 41 % (332/809) in 

total. 

 

Table 2.6. Preparedness measures and hazard adjustment. 

 

  Ipekyolu (Van) Golcuk (Kocaeli) 

(% within city) N=384 N=425 

I have a first aid kit 32.3 42.6 

I have a radio with a spare battery 29.4 40.2 

I have a torch 41.4 39.1 

I have a stockpile of water and food for three days 32 44.9 

I picked an emergency contact person outside my area 10.4 4.9 

I have an emergency kit 36.5 29.4 

I store hazardous materials safely 32 40.2 

I add lips to shelves to keep things sliding off 44.8 37.6 

I have a fire extinguisher 37 37.4 
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2.5.3. Previous exposure to disaster education 

Results of previous exposure to disaster education shown in Table 2.7 indicate that nearly half 

of the participants (383/809) from both cities participated in disaster education at school, and 

a minority of them participated outside of the school (5.2 % or less). Between 32% and 44% 

of the surveyed children participated in disaster education in 2017, significantly more than in 

2016 (between 5% and 11% for Van and Kocaeli respectively). In Van province disaster 

education was mostly via schoolteachers; however, in Kocaeli province the civil defence seems 

to be more active. 

 

Table 2.7. The school children’s participation in earthquake education programmes. 

                             (% within city)                                                                                                                     Ipekyolu (Van) Golcuk (Kocaeli) 

N=384 N=425 

In School 43 51.3 

Outside School 2.3 5.2 

By teacher 37.2 32 

By civil defence 8.6 22.4 

Participated in 2018 5.2 6.8 

Participated in 2017 32.6 44.0 

Participated in 2016 5.5 10.8 

Participated in before 2016 1.8 6.8 

2.5.4. Sources of information dissemination  

Using the PRISM technique, the children were asked about the importance of the information 

provided by the sources for learning about local natural hazards. The closer the distance was 

to the “self” circle that participants placed their response cross on the PRISM template, the 

more they thought a given information source was important in their life. Table 2.8 shows the 

mean and standard deviation of the PRISM (0-27 cm) responses: the information sources being 

family, schoolteacher, television and radio, book, or the internet. The results show that children 

in the Kocaeli and Van cities examined had “family” as their first source (means 4.87 and 4.68, 

respectively) of information about hazards. “Internet” (mean 8.53) was selected as a second 

source of information in Kocaeli, while “schoolteacher” (mean 7.78) was selected as a second 

source of information in Van. 
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Table 2.8. The importance of the information of sources from children’s perceptions. 
 
 

Location Variable Range Family School 
Teacher 

Tv & radio Book Internet 

Kocaeli N  425 425 425 425 425 

Mean  0-27 4.87 9.53 10.18 11.16 8.53 

Std. Deviation 0-27 4.10 7.56 7.45 7.40 6.85 

Van 

 

N  384 384 384 384 384 

Mean  0-27 4.68 7.78 9.77 9.27 8.08 

Std. Deviation 0-27 3.71 6.35 6.72 6.80 6.21 

 

2.5.5. Relationship between earthquake risk perception, preparedness, and other factors 

This section examines the correlation between earthquake risk perception and other factors 

(e.g., perceived importance of preparedness, likelihood of earthquake occurrence and cause 

injury, earthquake education. See Table 2.9). This is done by observing the correlation 

coefficient, r, and its respective level of marginal significance, p, for the number of cases, n. 

Table 9 shows the relationship of the variables. 

 

 

Table 2.9. Correlation coefficient (Pearson r) matrix for variables. 

 

Variables 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

1. Location -.06 .90** -.20** -.47** -.05 -.08* -.10** -.10** -.13** -.08* .14** .12** .22** 

2. Gender -.06   .03   .06 .02 -.03   .00 .10**   .01 .00  .05 -.00 -.01 

3. Disaster Experience -.19** -.42** -.04 -.07*  -.08* -.09** -.13** -.07* .15** .10** .19** 

4. Earthquake Risk perception .18** .05 .08*   -.01   .05   .08*  .09**  .00  .01 -.08* 

5. Importance of Preparedness -.00    .03 .05  .09** .09* .08* -.01 -.09** -.11** 

6. Likelihood of Occurrence    .54**   .43**   .00  -.01   .05 -.00   .02   .04 

7. Likelihood of Cause Injury    .48**   .01  -.08* .07*  .00 -.01  -.02 

8. Earthquake Awareness .07* -.01   .03  .01 -.03   .03 

9. Earthquake Education  .02   .01 -.01  .01  -.02 

10.Stay Inside, taking cover under beds     .01 -.02  .02  -.05 

11.Duck, cover, hold    .06 -.02 -.06* 

12.Run Outside  .11** .00 

13.If you are outside find a tree to grab  .05 

14. Stay right where you are and wait it to be over 

 
* Correlation is significant at the 0.05 level (2-tailed) 
** Correlation is significant at the 0.01 level (2-tailed). 
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2.5.5.1. Risk perception and factual knowledge  

The results indicate that earthquake risk perception is related to the knowledge of correct 

actions of earthquake preparedness. There was a significant correlation between earthquake 

risk perception related to “stay inside and take cover in a doorway, under beds or tables” (r = 

.08; n = 809; p < .05), and “curl into a turtle shape and protect your head (duck, cover, hold)” 

(r = .09, n = 809, p < .01). That indicates that children with higher levels of earthquake risk 

perception also had awareness of the correct earthquake preparedness actions. There is a 

significant negative correlation between children’s earthquake risk perception and “stay right 

where you are and wait for it to be over” (r = -.08, n = 809, p < .05); i.e., children who have 

low perception of earthquake risk are more likely to prefer to stay where they are and wait for 

it to be over. Although the correlations are significant between these variables, they remain 

rather weak. Therefore, they do not represent large differences. The relation between 

earthquake risk perception and; “run outside” (r = .00), and “if you are outside, find a tree or 

something sturdy to grab on to” (r = .01), was weak and did not reach statistical significance. 

There is no significant relationship between earthquake risk perception and “run outside,” and 

“if you are outside, find a tree or something sturdy to grab on to.” 

2.5.5.2. Factual knowledge and importance of preparedness   

The results indicate that responses of perceived importance of earthquake preparedness were 

strongly related to correct responses of earthquake preparedness knowledge, “stay inside and 

take cover in a doorway, under beds or tables” (r = .09, n = 809, p < .05), “curl into a turtle 

shape and protect your head (duck, cover, hold)” (r = .08, n = 809, p < .05). These mean that 

children who placed higher levels of importance on preparedness also made correct responses 

regarding earthquake preparedness actions. There was also a significant negative correlation 

between the importance of preparedness and “stay right where you are and wait for it to be 

over” (r = -.11, n = 809, p < .01), and “if you are outside, find a tree or something sturdy to 

grab on to” (r = -.09, n = 809, p < .01). That indicates that the higher the importance of 

preparedness, the higher were the correct responses on knowledge of earthquake preparedness 

knowledge. Findings in this section show that correlations between the variables mentioned 

were significant; however, the relationships are quite weak. In addition, the one exception that 

did not relate to the psychological issue of the importance of preparedness was: “run outside” 

(r = -.01). This relationship was weak and did not reach statistical significance.  
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2.5.5.3. Location, risk perception, awareness, education and other variables  

The results show that location was strongly related to many variables: disaster experience (r = 

.90), earthquake risk perception of children (r = -.20), and importance of preparedness (r = -

.47), likelihood of cause injury (r = -.08), earthquake awareness (r = -.10), earthquake education 

(r = -.10), and the knowledge of correct actions of earthquake preparedness actions (as shown 

Table 2.9). 

Previous exposure to earthquake education was strongly related to the earthquake awareness 

of children (r = .07, n = 809, p < .05). It is reassuring to find that children who have previous 

earthquake education have higher earthquake awareness. Disaster education is also strongly 

related to the psychological issue of the importance of preparedness (r = .09, n = 809, p < .01). 

That indicates that children have higher levels of perceived importance of preparedness when 

they have received earthquake education. Furthermore, the earthquake awareness of children 

was strongly related to the likelihood of future earthquake occurrence (r = .43, n = 809, p < 

.01), and cause of injury (r = .48, n = 809, p < .01). These indicate that children who have 

previous disaster education are more likely to foresee future earthquake occurrence and the 

potential causes of injury.  

The findings also indicate that gender did not relate to either children’s perceptions of risk or 

the importance of preparedness. However, it is important to point out that even if findings 

showed significant correlations, the r values suggested a small size effect. 

2.5.6. Interview results  

The interview results show that the children mainly discussed four themes; education, family, 

earthquake-safe buildings, and beliefs (as shown in Table 2.10). Firstly, the most highlighted 

theme from the interview analysis was “education”. In total 68 of the children out of 100, 

directly or indirectly mentioned the “education” theme. It appears that activities offered by 

schools can affect children’s views, attitudes, and knowledge of disasters. The following are 

some examples. “I do not scare much about earthquake hazards because we practice it in our 

school every year; therefore, I feel ready” (Umut, male, Golcuk). “It is really important for me 

to be prepared for an earthquake because our teacher told us in the class, we are living in a high 

earthquake risk area.”  (Rabia, female, Ipekyolu). 
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Table 2.10. Results of the qualitative research. 

Theme Categories Sample of quotation 

Education 

Lack of plan and 
practice 

 
Lack of 

earthquake 
information  

Lack of awareness 

 
We live in a high seismic earthquake zone, and I 

think I do not know enough how to protect myself. 
 

We do not practice enough emergencies to cope 
with a real earthquake event. 

 
I do not believe so; my teacher mentioned much 

about earthquake preparedness. 
 

I cannot find much information about earthquakes 
in schoolbooks. 

 
I do not think that earthquakes are a serious event. 

Family 

 
Understanding 

the importance of 
the family role 

 
My family does not see earthquakes as a significant 

hazard. 
 

My family does not secure furniture and dangerous 
things that can harm or injure us during or after an 

earthquake. 
 

I do not want to lose my family because of 
earthquakes. 

 
We do not talk much about earthquakes and 

earthquakes preparedness at home. 

Earthquake safe buildings 
Insufficient trust 

in buildings 

 
I do not trust buildings because I do not think they 

design for earthquakes. 
 

I lost one of my family members due to the bad 
design of the buildings. 

 
I do not believe that my building is strong enough 
to resist earthquake shakes; it makes me anxious. 

Beliefs 
Religious beliefs 

 
Risk belief 

 
God knows when we live or when we die, 

preparation is not needed. 
 

We cannot predict an earthquake, so preparation 
is not essential for me to 

 
I do not think earthquakes will impact my family or 

me because our preparation is good enough to 
protect us.  

  
Earthquakes are not serious situations.  

 

 

The “family” theme was the second key finding from the interview data analysis. The 

importance of family preparation at home was highlighted. The children’s responses show that 

their initiatives were not enough to take precautionary actions without their families’ help. 

Also, a desire to protect their families from the consequences of earthquake disaster appears to 
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drive children to be better prepared for earthquakes. For example, “earthquakes bother me a lot 

because it can give harm to my family” (Eyyub, male, from Golcuk); or, “I feel afraid to lose 

my family because of the earthquakes, so preparation is really important for me” (Sukran, 

female, Golcuk); and, “I know that it is very important to be prepared for earthquakes, but how 

can I stabilize the furniture at the home by myself. I think my family’s preparation is more 

important than my preparation” (Reyhan, female, Ipekyolu). 

 

The interview results show that the construction of children’s homes influences their 

earthquake risk perception and their preparedness. They highlight the importance of 

earthquake-safe buildings and structures; for instance: “earthquakes really bother me because 

I do not believe that my home is strong enough to resist earthquake shake” (Yakup, male, 

Golcuk), “no matter how much individual preparation I make, if my home or school structures 

are not strong enough to protect me, I might lose my life” (Asaf, male, Ipekyolu). 

 

Another key theme found in the interview analysis is the religious belief of the children. The 

religious belief of children seems to shape their earthquake risk perception and preparedness. 

Several individual responses (15 interviews in total) referred to God to explain the reason for 

their earthquake risk perception and preparedness. For example, “earthquakes depend on God, 

we cannot do much about it” (Ahmet, male, Golcuk), “the only thing I can do to protect myself 

from earthquakes is praying God” (Elif, female, Ipekyolu). Children’s beliefs about earthquake 

risk also shape their risk perception and preparedness. For example, “Earthquakes cannot be 

predictable, we do not know when it will happen, so how can I be ready all the time” (Fatih, 

male, Golcuk). “I do not believe earthquakes are a serious situation, because I have made my 

preparation for it” (Sevgi, female, Ipekyolu). 

2.5.6.1. Linking interview results to quantitative results 

Mixed methods research is a creative and expansive form of research, using multiple 

approaches to answer research questions, rather than restricting the researcher’s choice 

(Johnson & Onwuegbuzie, 2004). The findings from the qualitative data show a consistent 

relationship with the findings from quantitative data and help to explain some of the underlying 

factors (such as the ones in Table 2.10). For example, the children pointed to a lack of plans 

and practice, earthquake information and awareness, when they were asked to explain the 

reason for their choices on the PRISM template for earthquake risk perception and 

preparedness, relative to the results found in the quantitative data. Furthermore, the qualitative 
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data findings explain other important points that affect children’s earthquake risk perception, 

as well as importance of earthquake preparedness which could not be obtained in the qualitative 

data, such as: importance of school education for earthquakes, importance of family earthquake 

awareness and preparation, fears and beliefs, importance of earthquake safe building.  

2.6. Discussion 

2.6.1. Risk perceptions 

The findings of this research show that children perceive earthquake hazards as being more 

threatening than floods, landslides, wildfires, and storm events (Table 2.3). In both of the 

sampled cities, children rated the earthquake hazard as likely to occur and likely to cause injury 

in the future (Table 2.1). Also, they reported that the majority of them are aware of earthquake 

fault lines in their district (Table 2.2). The children’s responses seem to reflect their local 

environment being in areas with high earthquake risk. AFAD (2018b) notes that earthquakes 

are frequently occurring in both cities. The research findings indicate that children were able 

to identify the earthquake risk in their environment (Table 2.1, 2.2, 2.3).  

The research findings also indicate that home location is related to children’s earthquake risk 

perception (r = -.20, n = 809, p < .001) and children’s earthquake awareness (r = -.10, n = 809, 

p < .004). Children who lived in an area with lower socioeconomic status had a lower 

perception of earthquake risk. However, this might be due to other factors beyond the 

socioeconomic status of children in Kocaeli and Van children; therefore, further research is 

needed into the relationship between the socioeconomic status of children and their perception 

of earthquake risk. 

Previous exposure to education appears to play a role in children’s earthquake risk perception 

and their level of reported earthquake awareness. Almost half of the children reported that they 

were aware of the earthquake faults in their living environment; however, it is a cause for 

concern that 30% or less of the children were not aware of their local earthquake risk (Table 

2.2). The results indicate that children who had previous earthquake education were more 

aware of their earthquake risk than those who have not had an earthquake education. This 

clearly indicates that earthquake education programs should be increased, especially in areas 

prone to earthquakes. The interview data collected in this study also points to the importance 

of education for improving earthquake risk awareness, with the results showing that most of 

the children linked their earthquake risk perception to a lack of earthquake information. 
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In terms of previous exposure to earthquake disaster, the results seem to be related to the 

children’s risk perception (r = -.19, n = 809, p < .001), and their level of awareness (r = -.08, n 

= 809, p < .013). Having experience of earthquakes in the past has an effect on children’s 

earthquake risk perception and their awareness.  

Previous research shows some similar findings to the results of this study. For example, 

working with 10-11 years old children in Japan, Yasuda et al. (2018) showed that children who 

experienced a disaster in the past have a higher awareness of threats and prevention; however, 

this effect was short-lived. A study carried out with children in Christchurch, New Zealand, 

indicated that they were able to identify the flood risk in their living environment (Finnis et al., 

2004).  

Some researchers have indicated that higher income levels have a positive impact on levels of 

preparedness, due to a rise in public risk perception (Turner et al., 1986; Bradford et al., 2012; 

Hal et al., 2016). Lamson (1983) suggested that people of lower socioeconomic status are more 

likely to have hazardous or risky occupations, and they thus might employ coping mechanisms 

to deal with it. It is important to point out that this research is based on child participation rather 

than adult. Thus, this makes the findings difficult to compare to adult-based research. However, 

the findings of this research, in line with adult based findings, the children who live in an area 

with lower socioeconomic status have a lower perception of earthquake risk. Also, research 

carried out in Mexico with children shows that urban children are more aware of the 

preparedness activities toward earthquakes than children living in semi-rural areas (Santos-

Reyes et al., 2017). 

Research findings indicate that previous exposure to education has an important role in 

children’s earthquake awareness. Research with high school students in Japan also indicates 

that education can help participants to be more aware of earthquakes (Shaw et al., 2004). 

Similar results can be found in Santos- Reyes et al. (2017), Finnis et al. (2010), and Yasuda et 

al. (2018).  

2.6.2. Preparedness 

In terms of psychological issue of the importance of preparedness, the surveyed children 

selected earthquakes (mean 8.34) and floods (mean 8.40) as the most important hazard to be 

prepared for relative to landslides, storms and wildfire hazard (Table 2.3). The children’s sense 

of importance of preparedness is related to their previous earthquake experience (r= -.42, 
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n=809, p < .001), disaster education (r= .09, n=809, p < .001), earthquake risk perception 

(r=.18, n=809, p < .001), and location (r= -.47, n=809, p < .001) (Table 2.9).  

Regarding the physical preparedness of children, preparedness via an emergency plan and 

practice drills had a low rating (44.5% or less in Table 2.5). It is interesting that although the 

majority of the children reported that they were aware of their local earthquake risk, their actual 

preparedness on plan and practice was poor, with more than half of the participants reporting 

that they did not have an emergency plan, and they did not practise earthquake drills. From the 

children’s responses, family emergency plans appear to be more common in Van than in 

Kocaeli. This might be related to the disaster experience of people living in Van, the majority 

of them have experienced the 2011 Van earthquake. This bitter disaster experience might have 

encouraged the families to have “family emergency plan” to better prepare for future 

earthquakes. On the other hand, in Kocaeli, children practiced earthquake drills in their school 

more than the Van children. Although all the participating schools are government-run and 

have the same school curriculum, there is no government obligation to practice earthquake 

drills at schools. Also, in both participating provinces, only a minority of the children have 

practiced what to do at home in case of a major emergency (8.9% or less in Table 2.5). When 

we look at the results for the sources of information dissemination, the surveyed children 

preferred their families as the main source of information for learning about natural hazards. 

Thus, children’s engagement with their families, and practising what to do at home in the case 

of a major emergency, them to better prepare to cope with earthquake disasters. Furthermore, 

earthquake education programs should include showing children the locations of: exits, 

assembly areas, and utility switches, as well as where to meet or leave a message in an 

emergency - more than half of the participants reported that they were aware of those crucial 

emergency response features.  

In terms of earthquake preparedness measures and hazard adjustments, participating children 

in both cities reported that 44.9% or less of them have preparedness measurements and hazard 

adjustments (Table 2.6). Even the study locations prone to high earthquake risk, it was 

surprising to see that children’s hazard adjustments for earthquakes were low (below 45%, 

Table 2.6). Children’s preparedness levels can be increased via effective earthquake education 

programs. To do so, school authorities should have more responsibility to encourage children 

and their families to take more preparedness measures – not including children’s families in 

this process can severely limit earthquake emergency preparedness programs. Children’s easily 

applied risk reduction actions for earthquakes, such as fitting lips on shelves to keep things 
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from sliding off, or storing hazardous materials safely, show that children are capable of taking 

some measures to protect themselves and their families. Some of the interview results (as 

shown in Table 2.10) indicate that children want to make hazard adjustments in their homes to 

reduce the potential risks, but without their families support they are not able to do so. Thus, it 

is not just children’s education, but also family education, that has an important role in 

earthquake preparedness.  

This research also have focused on the effects of gender on the psychological issues of 

children’s earthquake risk and preparedness levels. The results show that gender is not a major 

factor associated with children’s perceptions of earthquake risk and preparedness. Based on 

analyses of previous adult-based research, women tend to perceive environmental and safety 

risks higher than men (Hitchcock, 2001). In adult-based research, Armas (2006) found that 

females had a higher earthquake risk than males in Bucharest, Romania. Furthermore, in a child 

sample study in Indonesia, girls’ risk perception of landslide hazard was found to be higher 

than that of boys, while the flood risk perception of boys was higher than that of girls (Haynes 

et al., 2010). 

Taken together, education is an essential issue to mitigate the impacts of earthquake disasters, 

consequently, the findings of this article are in agreement with the findings of Graham et al. 

(2006), Mutch (2014) and Torani et al. (2019). Schools are clearly vitally important places for 

education, and they can play a key role in gaining disaster awareness and preparedness (Mutch, 

2014). Furthermore, schools play an important part in community life, as places of daily mass 

gathering and have a key role in disaster management (Graham et al., 2006). The results of this 

study support the findings of Proctor et al. (2007) and Repetti et al. (2002) that the family has 

been linked to wide-ranging child outcomes in the social context of the child. Also, our findings 

are in line with Najafi et al. (2018) who argued that feelings, emotions, and social norms are 

likely to influence beliefs.  

2.6.3. Limitations 

This study has some limitations. The sample selected for this study is limited to school children 

living in Van and Kocaeli provinces of Turkey; therefore, the findings cannot be generalised 

to all children. Another limitation could be that selection bias exists in the data. Although the 

author and Ministry of National Education representatives in two cities were careful to select 

a representative sample of the socioeconomic background of the surveyed schools, there is a 

possibility that children from participating schools may not be generalizable to the population 
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of the provinces of Van and Kocaeli, or indeed the entire population of Turkey. Nevertheless, 

the results provide useful insights into children’s earthquake perception, awareness, and 

preparedness. Another concern is the reliability of the responses from the surveyed children. 

Although the children were asked about any aspects of the survey that they found difficult, it 

might be that the children answered the questions with minimal thinking, or they might have 

copied answers from a classmate. Finally, the PRISM technique was initially designed as a 

clinical psychology methodology for assessing the treatment of an illness, not for the 

perception of earthquake risk and the importance of earthquake preparedness. However, 

PRISM - being a non-verbal and easy to use, pictorial technique - was found to be appropriate 

and very useful in this study.  

2.7. Conclusions 

The paper has presented the results of earthquake awareness, risk perception, and levels of 

preparedness among children in two provinces of Turkey with major earthquake risks: Van and 

Kocaeli. The findings show that 21.1% of the participating children in Ipekyolu (Van) and 

21.9% of the participating schoolchildren in Golcuk (Kocaeli) think that the likelihood of 

occurrence of a future earthquake in their living environment is “unlikely” (Table 2.1). 23.2% 

of the children participating in Ipekyolu (Van), and 30.8 % in Golcuk (Kocaeli) reported that 

they were not aware of any earthquake faults in their living area (Table 2.2).  

The results of this research indicate that the surveyed children have accurate earthquake risk 

perceptions since more than half of the participants are aware of the likelihood of the future 

earthquake occurrence and its consequences. More than half of the participants in two cities 

were aware of the correct actions’ knowledge for earthquakes (Table 2.4). However, regarding 

children’s preparedness, more than half of the participants in the two cities do not have enough 

information on preparedness plans and practices, nor on preparedness measures and hazard 

adjustment (Table 2.5 and 2.6).  

The findings of this study highlight the importance of earthquake education programmes to 

increase children’s levels of earthquake awareness and their coping mechanisms, as well as 

encouraging children to take measures to protect themselves and their families. The children 

who participated in the earthquake education programme had higher earthquake awareness and 

predicted the future earthquake occurrence and the potential causes of injury. The findings 

show that children in the two examined cities have “family” as their first source to get 

information about hazards, with the results from qualitative surveys giving supporting 
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arguments. The findings show a consistent relationship between earthquake risk perception, 

earthquake awareness, factual knowledge of preparedness, the importance of preparedness, and 

earthquake education programs. Children who lived in an area of lower socioeconomic status 

had a lower perception of earthquake risk. Also, the findings show that gender was not a major 

factor associated with children’s perceptions of earthquake risk and preparedness.   

The study has some important implications, both theoretically and empirically, as well as for 

disaster risk reduction applications. While this paper was under the review process, the Elazig 

(Turkey) earthquake (6.8 Mw) occurred in January 2020: it killed 41 people, injuring and 

displacing a considerable number of people, who now face a long and hard fight to return to 

their normal life. The effects of this earthquake were devastating for the people who live in 

Elazig and Malatya cities, especially for the children. As the risks from earthquakes in Turkey 

continue to increase with expanding urban population, we need to better understand how 

children perceive earthquake risks, to more effectively assist them to prepare for, and to cope 

with, earthquakes. Within the disaster risk reduction sector, this research have provided 

perception insights that can improve the communication and dissemination of information on 

earthquake hazards. Consequently, the findings of this study are important to understand 

children’s earthquake risk perceptions and their preparedness, informing the development of 

disaster risk reduction strategies, not just in Turkey but also in other countries prone to 

earthquakes. 

2.7.1. Recommendations  

This study used the PRISM technique to measure children’s perceptions of earthquake risk and 

preparedness. The PRISM technique is recommended for other risk perception studies: the 

surveyed children found it easy to use, with its visual simplicity and interactive features.  A 

further recommendation is to carry out longitudinal research into children’s earthquake risk 

perceptions, to examine the effectiveness of educational interventions for disaster risk 

reduction, e.g., disaster preparedness publicity campaigns, inclusion of disaster topics in 

science and/or geography curriculum of schools, including school-hosted events for building 

local maps of hazardous terrain or vulnerable features. Further research is also needed into the 

relationship between the socioeconomic status of children and their perception of earthquake 

risks.   

In terms of policy and practice, disaster education programs should be strengthened, with 

frequent school emergency practices: drills can improve children’s coping levels during 
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hazardous events, such as earthquakes. Hazard maps, highlighting high-risk areas, should be 

readily available and easy to understand for children to better prepare for a potential emergency 

event in their local area. Disaster education programs should include the training of teachers to 

work with children to understand, or even co-create, maps of their local hazards and high-risk 

areas, with a discussion about ways of reducing hazard impacts and improving community 

resilience. This study thus supports the recommendation of Anderson (2005): recognizing 

children’s capabilities and vulnerabilities should be policy and research priorities for disaster 

risk reduction.  
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CHAPTER THREE 

CHILDREN’S PERCEPTIONS OF FLOOD RISK AND PREPAREDNESS: A STUDY 

AFTER THE MAY 2018 FLOODING IN GOLCUK, TURKEY 

 

3.1. Abstract 

Understanding children’s risk perceptions and investigating the underlying factors are 

fundamental to learning more about how children interpret and respond to flood events. To 

date, there has been no published research about the flood risk perceptions of children in 

Turkey. This research aims to fill that gap, seeking a better understanding of children’s flood 

risk perceptions to inform efforts to strengthen their resilience to flooding. It was examined 

how flood experience shapes Turkish children’s perceptions of flood risk and their level of 

preparedness. Children aged 11 to 14 years were surveyed, in six schools of Golcuk city, 

Turkey, before and after a local flood event that occurred on 27th May 2018. This research 

applied a mixed-method approach that collected and analysed both quantitative and qualitative 

data, using the Pictorial Representation of Illness and Self Measure (PRISM) methodology to 

measure risk perception and preparedness. The research results show that there was no 

statistically significant difference in children’s flood risk perception before and after the local 

flood event. However, the importance that children placed on preparedness increased after the 

flood event. The flood preparedness level of the children surveyed indicates that Turkish 

children have insufficient knowledge of effective flood preparedness activities: there is an 

urgent need to make them better prepared for floods. The findings have implications for policy, 

especially for those living in flood risk areas. Catastrophic flood events are expected to increase 

because of climate change, so it is becoming increasingly important to understand the causes 

of flood risk better, how people perceive flood risk, and how they will respond to flood events. 

Therefore, flood management policies should incorporate the knowledge, skills, and capacities 

of children into disaster risk reduction strategies, aiming to reduce the impacts of future flood 

events. 

Keywords: Floods; Children; Risk perception; Preparedness; PRISM; Turkey. 
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3.2. Introduction 

Children comprise a large and important proportion of the affected population in an emergency 

event (Rodriguez-Giralt et al., 2016). According to IFRC (2010), of the 250 million people 

affected by disasters in the past decade, more than half were children, and it is expected that 

climate change will lead to around 175 million children being affected annually by natural 

disasters (Dyregrov et al., 2018). Furthermore, flood disasters significantly affect children, both 

physically and psychologically (Tapsell et al., 2002). Despite these figures and the negative 

effects on children, children’s perception, experiences, and needs in disasters are not included 

in most studies of contemporary flooding (Mort et al., 2016), even though including the 

perspective of children is an essential part of disaster community resilience (Fothergill & Peek, 

2015). Anderson (2005) argued that disaster research on children is limited because of 

children’s status in society: children do not carry out research, they do not set the research 

agenda, and children are not involved in policy making.  

However, children can have key roles in emergency management, even though emergency 

plans mostly view children as a vulnerable group (Peek, 2008). Children can be a great source 

of change within the community they live in, and they can actively be part of flood risk 

management, such as involving initiatives for flood preparedness in their communities, 

schools, and homes (Mort et al., 2016; Bodoque, 2019). Including emergency management and 

disaster risk reduction information in school teaching programs can be an excellent way to 

engage with children (Peek, 2008). Ronan et al. (2008) argued that children who participated 

in hazard education programs in their schools tend to be more prepared, fear less, and perceive 

risk more realistically than their peers. Several initiatives have targeted children of different 

age groups for emergency management roles, and children are shown to be important partners 

with the ability to promote progressive change (Peek, 2008). In 1999, when Plan International 

started collaborating with communities to create a "safe village" disaster preparedness model, 

one study followed a significant flood incident in Vietnam's central provinces. Children 

participated in group discussion as a part of this activity; and were given the platform to express 

their knowledge, ideas, and concerns. Through children’s engagement, they were made aware 

of the flooding hazards and vulnerable features in their local area, taught how to protect 

themselves, their families, and their property; and instructed how to seek help (Laufer, 2002). 

Over the past decade, flood events have been one of the most widespread and costliest hazards, 

resulting in considerable losses both of lives and economic costs (Adikari & Yoshitani, 2009). 
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From 1990 to 2018, floods globally affected around 3 billion people, caused about USD 750 

million of economic losses and more damage to infrastructure than any other type of natural 

disaster (EM-DAT, 2019). According to Bouwer et al. (2010), catastrophic flood events are 

expected to increase because of climate change progressively. There is, therefore, an urgent 

need for disaster risk reduction (DRR) strategies aimed at flood hazards, as well as initiatives 

that increase flood resilience to cope with floods, from individuals and family level, through to 

the community and national level. 

Flood resilience, which involves improved personal, family, and community preparedness, is 

central to flood risk management (Kellens et al., 2011; Morss et al., 2016). A high level of 

preparedness improves individual and community resilience and improves response to flood 

events (Paton et al., 2006). Awareness, worry, and preparedness are the specific set of risk 

characteristics: increasing any factor or combination of these will increase the flood risk 

perception and, therefore, can contribute to improving flood resilience (Raaijmakers et al., 

2008). However, the relation between preparedness, worry, and awareness is not clear, and 

some strongly differing results can be found in the literature (Siegrist & Gutscher, 2008). For 

example, Bradford et al. (2012) found no correlation between worry or awareness and 

preparedness level. It has also been found that response to an emergency event depends on how 

people perceive risk (Wang et al., 2018). Therefore, studying flood risk perception can help us 

understand why levels of resilience are lower in some places than others, as well as identify 

strategies that will help support communities where they lack capacity. Moreover, studying 

people’s flood risk perceptions can be helpful for understanding public attitudes to current 

flood risk policies. 

3.2.1. Flood risk perception 

Risk studies can be traced back to the pioneering work of Gilbert White (1945), which focused 

on human adjustments to floods in the United States and the influence of previous flood 

experience on people’s behaviour. In the 1960s, Chouncey Starr (1969) published research 

about perceptions of risk, focusing on social benefit versus technological risk. Starr provided 

an approach to developing a quantitative measure of benefit related to cost for an essential 

aspect of our social value continuum. In 1978, Fischhoff and Slovic used psychometric 

methods to assess risk, responding to limitations in Starr’s research (Fischhoff et al., 1978); 

with Wang et al., (2018) using similar methods to assess flood risk perception. 
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Risk perception studies have shown that the way people perceive risk depends on different 

psychological variables, such as people’s attitudes, beliefs, feelings, and judgments towards an 

event (Figueiredo et al., 2009). Some research has shown that flood risk perception is directly 

related to flood risk response behaviours and awareness (Grothmann & Reusswig, 2006; Ho et 

al., 2008). The effects of flood experience on flood risk perception have been studied 

(Lawrence et al., 2014) and the results indicate that people who experience a flood event tend 

to change their perception of risk (Botzen et al., 2009). However, these changes can depend on 

the context and nature of the flood event (Harvatt et al., 2011). People who experienced a flood 

event are more likely to see a future flood as a severe risk (Payne & Pigram, 1981; Laska, 1990) 

while repeated experiences of flooding have an increased effect on responses to flooding and 

knowledge about it (Hansson, Noulles & Bellovich, 1982). Some researchers highlight that 

flood experience does not merely affect behavioural responses to flood risk, but also influences 

preparedness activities for flood risk management (Kates & White, 1978; De Man & Simpson-

Housley, 1988). It is also important to highlight that the “forgetting” curve is logarithmic: the 

more time that passes post-event, the less risk people tend to perceive (Eysenck & Keane, 2015; 

Fanta et al., 2019).  

3.2.2. Flooding in Turkey 

Turkey has often been affected by damaging flood events, with approximately 2 million people 

affected and some USD 2.1 billion of economic losses between 1948 and 2018 (EM- DAT, 

2019). According to Ozcan (2016), 52 % of Turkey’s flood events happened in coastal areas, 

i.e., flanking the Marmara Sea, the Mediterranean Sea, and the Black Sea. Since the 1990s, 

there has been an increase in flood events (Komuscu & Ceylan, 2007). Kadioglu (2001) argued 

that these changes could be the results of global greenhouse gas emissions, while Koramaz 

(2017), director of the Union of Chambers of Turkish Engineers and Architects, states that the 

leading causes of flood disasters in Turkey are unplanned urbanization and inadequate 

infrastructure. 

Although floods have affected both rural and urban areas of Turkey, the impacts of flood events 

are felt most intensely in Turkey’s cities due to the combined effects of heavy rainfall, 

inadequate drainage systems, the widespread extent of impermeable surfaces, and uncontrolled 

building and inadequate land-use planning on flood plains (Kömüşcü & Çelik, 2013). Turkey 

does not yet have a legal system that includes a general framework of flood risk management, 

linking land use planning with flood risk management. However, positive steps have been taken 
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for integrated flood risk management by the leadership of Turkey’s Disaster and Emergency 

Management Presidency (AFAD) and General Directorate of State Hydraulics (DSI) (Çetin & 

Tezer, 2013). Nevertheless, these mitigation measures might not be sufficient to prevent severe 

losses from recurring flood events. It has been argued that understanding the human system 

within Turkish flood management has been neglected because of the general absence of flood 

research, evidenced by a lack of flood perception studies (European Environment Agency, 

2001; Kömüşcü & Çelik, 2013). Globally there is an increasing amount of research focusing 

on floods and children (Laufer, 2002; Bosschaart et al., 2013; Young People’s Flood Manifesto, 

2015; Forthergill & Peek, 2015; Mort et al., 2016; Mort et al., 2018). To date, there have been 

only a few studies on the flood risk perception of children in Turkey (Yildiz et al., 2020; Kara 

& Özdemir, 2020). This research seeks to fill that gap to better understand how to strengthen 

children’s resilience to flooding. 

3.2.3. The 27th of May 2018 Golcuk local flood event  

The study area, Golcuk city, is located on the south coast of the Marmara Sea and occupies an 

area of ca. 200 square kilometers (Fig. 3.1). The altitude of the study location ranges from 0 m 

to 1200 m above mean sea level. In the socio-economic development statistics of Turkey, 

Kocaeli is ranked fourth out of 81 provinces (SEGE, 2011). Golcuk is in the province of 

Kocaeli, had a population of 162,584 in 2018, with a Dependency Ratio of ca. 47%, that being 

the proportion of those aged 0-14 and 65+, and relative to those aged 15-64 (Turkish Statistical 

Institute, 2019). The choice of Golcuk as the case study location is deliberate, based on three 

reasons: (i)  Flood incidence: according to the Turkish General Directorate of Meteorology 

(MGM, 2018), the Marmara region is the wettest in Turkey, and the Kocaeli is the province 

with the highest precipitation within Marmara region; (ii) In the Golcuk area, no research has 

previously been performed to investigate the flood risk perception of children or adults; (iii) 

The author has long standing detailed geographical knowledge of Golcuk area. 
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Figure 3.1: Topography of Golcuk municipality (created in QGIS using SRTM elevation data 

overlain on OpenStreetMap; Coordinate system: WGS 84 Pseudo-Mercator). 

Golcuk has suffered from many local flood events (e.g., 2017, 2016, 2011, 2010) causing 

economic losses and socio-economic impacts (Kocaeli AFAD, 2019), mostly due to the 

combined effects of heavy rainfall and insufficient urban drainage systems. The Golcuk local 

flood of May 27th, 2018, damaged 514 houses and 133 workplaces, with 69.8 kg mm/m3 of 

rainfall. Response teams were deployed to flooded areas from the Kocaeli Provincial 

Directorate of Disaster and Emergency, Municipality Fire Departments, and the Water Works 

and Sewerage Administration. On the day of the flood event, the first responders focussed on 

disruption to the transportation system and evacuation of severely flooded houses and 

workplaces. Damage Detection Commissions, which were formed by the Kocaeli Governorates 

and Provincial Environment and Urbanization agencies, inspected flooded houses and 

workplaces, carried out damage assessments, and issued reports. The Turkish Government 

provided USD 235,000 of economic support to Golcuk for recovery and reconstruction 

(Kocaeli AFAD, 2019). 
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3.3. Methodology 

3.3.1. Rationale 

The aim of this research is to investigate children’s perception of flood risk and preparedness, 

as well as examining the actions taken by children during and after the Golcuk flood event of 

May 27th, 2018. In this study, a mixed-methods approach was used. In order to increase the 

rigour of the research, the collecting and analysing of both qualitative and quantitative data 

were chosen by linking various perspectives, measures, and validation checks to verify the 

findings were accurate (Perlesz and Lindsay 2003; Creswell and Clark, 2017). Also, mixed 

methods strengths both numerical assessment and participant’s in-depth evaluation information 

and view, consecutively increasing the reliability of the findings, and incorporating multi-level 

insights, helping to understand the research questions completely and complementarity (Stentz 

et al., 2012). That was important because we needed to understand better the multiple points 

of view of children and include results based on children’s experiences. Combined with using 

PRISM, questionnaires, and interviews, the methodology taken allows us to cross-compare 

data sets obtained (Bryman, 2012). 

3.3.2. Sampling 

The sampled children were 11-14 years old. To gain a representative sample for children’s 

socio-economic background in Golcuk, the Provincial Ministry of Education recommended 6 

schools of the 24 public schools (grades for 5, 6, 7, 8). The managers of sampled schools 

selected classes for participation in the survey based on class availability. The information 

letter was sent to children’s parents with their children when authorization for a school survey 

was received, outlining the research and asking their signed consent for their child to participate 

in the research. The intention of the study was explained to the children before beginning the 

survey, and then the right of children to participate in the study or not to participate in was 

clarified (note: three children opted out of the survey). Children were encouraged to ask for 

clarification if they found it challenging to do anything about the survey. 

The data obtained for this research is based on the three-year longitudinal study started in 2018 

April by the author. The May 2018 Golcuk local flood event occurred between the two 

sampling dates. The first survey was in April 2018, and the second was conducted six months 

later, in October 2018. Questionnaire data were obtained from 425 school children. A target 

population of 425 participants selected according to Krejcie & Morgan (1970) guidelines, 
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suggesting that for a size population of more than 1,000,000, a 384 sample size is acceptable. 

The population of Golcuk is 162,584, according to the Turkish Statistical Institute (2019). In 

the year 2018, the overall population of children aged 11-14 years (for grades 5, 6) in the 6 

chosen schools was: 1740 in Golcuk. Of the 425 participants, 48.7% (N = 234) were females, 

and 51.3% (N = 191) were male, which is similar to the data for 2018 12-14 years old, with an 

average of 48.4% female and 51.5% males in Golcuk (Turkish Statistical Institute, 2019). 

Three or four students were interviewed from each school’s participating class following the 

questionnaires in October 2018. The questions in the interview explored in-depth how children 

perceive flood risk and the importance of flood preparedness. A total of 58 children from 

Golcuk, all from the same participating classes involved in the questionnaires, were 

interviewed. Britten (1995) suggests that 50 to 60 interviews are typically required in large 

qualitative studies. 

The majority of the respondents (90.4 %, N = 384) experienced the May 27th, 2018, Golcuk 

local flooding in their home area. More than half the participants (53.4%, N = 227) encountered 

the flood water directly, while 36.9% (N = 157) experienced it indirectly or did not encounter 

the flood water at all. This might be because some of the children were located in low-lying 

flood prone areas, whereas other children were located at higher elevations, away from the 

flooded areas.  

3.3.3. Survey instruments 

In this research, the Pictorial Representation of Illness and Self-Measure (PRISM) is used to 

measure the perceived effect of hazard in the respondent’s current life and their perceived 

importance of their preparedness. The PRISM was developed by Tom Sensky and Stefan Büchi 

in 1995 to assess the subjective burden of suffering in patients due to illness (Büchi et al., 1998; 

Büchi et al., 2002). PRISM is a basic visual method for aggregating and extracting essential 

personal information and relies heavily on the description of the subject, object(s), and context 

(Büchi et al., 1998). The use of PRISM methods allows participants a greater opportunity to 

describe themselves, according to Sensky & Büchi (2016). The reliability of the PRISM 

procedure is high with the reliability of the test-retest r = 0.95, p < .001 and reliability of the 

interrater r = 0.79, p < .001 (Büchi & Sensky, 1999; Büchi et al., 2002). A modified version of 

the PRISM to assess the risk perception and preparedness level of the children was used by 

Yildiz et al., (2020). The PRISM method has shown high validity and reliability. In this 

research, a “paper and pencil” version of PRISM was used. The children were shown an A4 



67 
 

(210 x 297 mm) sheet of white paper, with a fixed circle in the corner of the paper (Fig. 3.2). 

The instructions for the PRISM survey used in this study were (Yildiz et al., 2020): 

i. I would like to understand better how natural hazards (earthquake, flood, landslide, storm, 

and wildfire) in your local area affect your life at the moment. 

ii. I would like you to imagine that this white template represents your life as it is now. 

iii. The circle in the bottom right-hand corner represents your ‘self’, and the cross (X) 

represents (mentioned) hazard. 

iv. Where would you put the (mentioned) hazard to reflect its threats to your life at the moment? 

v. Where would you like to put (mentioned) hazard to reflect the importance of preparedness 

for the hazard in your life at the moment? 

 

Figure 3.2: Pictorial Representation of Illness and Self Measure (PRISM) template (Yildiz et 

al., 2020). 

The closer the distance to the self-circle that participants put on the PRISM template their 

response cross (X), the greater their perceived risk and the more important it is for them to be 

prepared for a specific hazard. 

3.3.3.1. Questionnaire for flood awareness and risk perception  

The questionnaire items used in this research was based on the existing literature (Miceli et al., 

2008; Finnis et al., 2004, 2010; Bodoque et al., 2019; Yildiz et al., 2020) and a disaster 

awareness survey of the Turkey’s Disaster and Emergency Management Presidency (Bursa 

AFAD, 2019). Using a three-point Likert scale (unlikely, a chance, likely), children were asked 
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the likelihood of occurrence of future flood hazards and the likelihood that those floods would 

cause injury. The PRISM technique was used to evaluate children’s flood risk perceptions.  

3.3.3.2. Questionnaire for flood preparedness  

(a) Preparedness knowledge; participants were asked to identify actions that they felt were 

appropriate responses for floods, and they were reminded that they could select more than one 

action that represented an appropriate response for floods. For flood preparedness knowledge, 

correct actions are: a) Move to an area higher than the flood level, b) Listen to the radio, c) Do 

not drink tap water, incorrect actions are d) Enter the flood area, e) Go outside and look at the 

water. The correct answers are promoted nationally by the Turkey’s Disaster and Emergency 

Management Presidency (AFAD, 2013), and Finnis et al., (2010). 

(b) Physical preparedness; children were asked a set of questions regarding emergency plans 

and practices, hazard adjustment actions and preparedness measures. Regarding information 

on plans and practices, the children were asked via yes/no questions, about the following:  

-having family emergency plans,  

-practising for an emergency at school,  

-practising for an emergency at home,  

-knowing locations of potential emergency exits, assembly areas, location of no/off switches 

for water or electricity supplies. 

-knowing the locations of where to meet or leave a message in an emergency.   

(c) For preparedness measures and hazard adjustment; children were asked if they have the 

following items: a torch, a first aid kit, an emergency kit, a transistor radio with spare batteries, 

a stockpile of water and food for three days; or carrying out the following task: selecting an 

emergency contact person living outside the local district.  

(d) Importance of flood preparedness; The PRISM technique was used to evaluate children’s 

perceived importance of flood preparedness. 

3.3.3.3. Interview  

Separate interviews with the same children were performed following the questionnaires with 

58 randomly selected children to examine the reasons behind the children’s PRISM responses. 

It was aimed to select 3 or 4 children from each participating class based on their willingness, 

availability to give the possible best representative sample of Golcuk schoolchildren. As Taylor 

and Peace (2015) mention: “children are the best authorities on their own lives and more than 
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capable of expressing their views”. Talking to children specifically will give us more ideas 

about how floods impact the life of a child: we can gain insights into their emotions, thoughts, 

and experiences. That knowledge will help us minimize the impact of flooding, plan better 

programs for emergency education, raise awareness of floods among children, and motivate 

children to take active steps. The Turkish-speaking author performed the children's interviews. 

3.3.4. Pilot study 

The pilot study was carried out in Golcuk in randomly chosen school classrooms, with samples 

of 38 children, in April 2018. The objective of the pilot test was to ensure that the survey 

questions addressed the research aim and objectives. As in Hassan et al., (2006) the pilot study 

checked whether the questions were relevant, informative, well understood, and well described. 

The participating children completed all the pilot questions. Children were observed while they 

were answering the questions: no difficulties were faced during the survey, and they clearly 

understood all the questions. The assessment of the reliability of the questions was performed 

using the test-retest methodology: for each value, the paired student test-retest average was not 

substantially different from each other. 

3.3.5. Data analyses 

Using the SPSS Statistics program, the quantitative data was analysed. The Shapiro-Wilk test 

was applied for the normality of data. The Wilcoxon signed-rank test was used to compare data 

from before and after the local flood event. The Mann-Whitney U test was used to assess the 

differences in flood risk perception and flood preparedness perception by gender with 95% 

confidence intervals (CI). The Spearman rho test was used to analyse the correlation between 

flood risk perception and preparedness perception. A two-tailed p-value < .05 was considered 

as statistically significant.  

In order to interpret interview data, thematic qualitative analysis was chosen (Wester, 2005). 

The interviews were recorded and eventually translated for analysis into English. To avoid 

information loss in the translation process, the transcripts were reviewed, and colour coded 

manually to find key themes in the original text and in the English language text as in Knafl et 

al., (1988). 
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3.4. Results 

3.4.1. Hazard awareness and risk perceptions 

Children were asked the likelihood of flood hazard occurrence in the future and the likelihood 

of future flooding causing injury, using a three-point Likert scale. Almost half of the 

participants rated flooding “unlikely” to happen (46.6%, N = 198), even though they had 

experienced a flood event in the recent past. Furthermore, 64.7% of the children rated as it is 

“unlikely” that future floods would cause injury (N = 275). Table 3.1 shows the mean, median, 

and standard deviation of the hazards perceived to be the most likely to affect children for five 

natural hazards (earthquake, flood, landslide, storm, wildfire) measured by the PRISM method 

(0-27 cm). The closer the distance to the self-circle that participants placed their response cross 

on the PRISM template, the higher their perceived risk. Flood hazard (mean = 7.84, median = 

6.40) was the second most frequent threatening event, after the earthquake hazard for children. 

Table 3.1. Mean, median and standard deviation of the children’s risk perceptions and 

importance of preparedness, for earthquake, flood, landslide, wildfire, and storm hazard. 

  Range of 
scores (cm) 

Earthquake Flood Landslide Wildfire   Storm 

 

Risk Perception 

 
 
 
 
Importance of 
Preparedness 

N  425 425 425 425 425 

Mean  0-27 5.16 7.84 9.91 10.10 9.99 

Median 0-27 3.90 6.40 8.70 8.10 8.20 

Std. Deviation 0-27 3.42 4.74 5.74 6.11 6.23 

Mean  0-27 7.59 7.53 9.08 10.24 9.96 

Median 0-27 4.40 5.60 6.90 9.80 9.00 

Std. Deviation 0-27 6.42 5.12 6.01 5.63 6.01 

 

3.4.2. Flood preparedness 

3.4.2.1. Importance of preparedness 

Table 3.1 shows the PRISM survey results (overall mean and standard deviation) on the 

importance of disaster preparedness for five hazards (earthquake, flood, landslide, storm, and 

wildfire). The closer the distance was to the “self” circle that participants placed their response 

on the PRISM template, the more important it became for them to be prepared for a given 

hazard. Mean scores for the importance of preparedness for earthquake (7.59) and flood (7.53) 
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have almost the same scores, however, median scores show that flood hazard was selected as 

the second most important hazard to be prepared for.  

3.4.2.2. Factual knowledge for preparedness 

In terms of factual knowledge of flood preparedness, children were asked to identify the correct 

actions for flood response. Of the participants, 78.1% (N = 332) were aware of the need to 

move to areas higher than the flood level; 60% (N = 255) of those surveyed participants knew 

the importance of listening to the radio, while 74.8% (N = 318) knew to stop drinking tap water. 

Worryingly, 38.6% (N = 164) of the participants thought that “enter the flood area” was a 

correct response; likewise, 30.6% (N = 130) mistakenly thought that “go outside and look at 

the water” was a correct response (Table 3.2). 

Table 3.2. Knowledge for flood preparedness: correct actions. (Light grey areas are considered 

correct responses). 

Percentage of children endorsing the following actions:    %             N 

Move to an area higher than the flood level 78.1       332 

Listen to the radio 60.0       255 

Do not drink tap water 74.8       318 

Enter the flood area 38.6       164 

Go outside and look for water  30.6       130 

 

3.4.2.3. Physical preparedness 

Table 3.3 shows the information on the preparedness of plans and practices. Of the participating 

children 65.4% (N = 278) did not have a family emergency plan, just below half did not practise 

emergency drills at school (43.1%, N = 183), and the majority did not practice what to do in 

case of an emergency at home (91.1%, N = 387). Of concern are the, 47.8% (N = 203) of the 

children who reported that they do not know the locations of emergency exits, assembly areas, 

or utility switches (electricity, gas, water supply). Furthermore, almost half of the participants, 

(48.2%, N = 205), reported that they do not know where to meet, or leave a message, in an 

emergency. 
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Table 3.3. Information on the preparedness of plans and practices. 

Percentage of children endorsing the following actions:                 %  N 

I have a family emergency plan 29.2 124 

I have practised what to do in case of an emergency at school 51.8 220 

I have practised what to do in case of an emergency at home 8.9 38 

I know exits, assembly areas, utility switches 37.4 159 

I know where to meet or leave a message in an emergency 40.2 171 

 

To understand children’s preparedness measures and hazard adjustment actions, several 

questions were asked (Table 3.4). Results show that more than half of the participating children 

(69.6%, N = 296) had a first aid kit. More than 75.3% (N = 320), reported that they have a radio 

with a spare battery, while 55.8% (N = 237) reported they do have a torch, 81.6% (N = 347) 

reported that they have a stockpile of water and food for three days. Also, only 21.6% (N = 92) 

of the participants reported that they had selected an emergency contact person outside of their 

area. 

Table 3.4. Preparedness measures and hazard adjustments of children. 

Percentage of children endorsing the following actions:                %    N 

I have a first aid kit 69.6 296 

I have a radio with a spare battery 75.3 320 

I have a torch 55.8 237 

I have a stockpile of water and food for three days 81.6 347 

I picked an emergency contact person outside my area 21.6 92 

 

3.4.3. Analysis of changes in perception of flood risk and the importance of preparedness 

The Shapiro-Wilk test of normality was used to investigate the distribution of the data. The 

data set was not normally distributed: before flood risk perception (W = 0.84, p < .01), after 

flood risk perception (W = 0.86, p < .01), before flood preparedness perception (W = 0.86, p < 

.01), after flood preparedness perception (W = 0.80, p < .01). As the data was not suitable for 

a paired sample t-test, a Wilcoxon signed-rank test was used instead. Table 3.5 shows the 

means, medians, and standard deviation of children’s flood risk perception and importance of 

flood preparedness before and after the local flood event. 
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Table 3.5. The means, medians, and standard deviations of children’s flood risk perception 

and importance of flood preparedness. 

 

 

 

 

 

 

3.4.3.1. Flood risk perception 

Fig. 3.3 shows the children’s changing flood risk perceptions before and after the local flood 

event. The horizontal line in the centre shows the median of the data. The box covers the 

interquartile range, and the “whiskers” (extending bar) cover the rest. A Wilcoxon signed-rank 

test indicated that the median post-test ranks for flood risk perception were statistically not 

significantly higher than the median pre-test ranks (z = 41.2, p < .262). 

 

Figure 3.3. Self-hazard separation (SHS) of the children’s flood risk perception before and 

after the flood event (median and interquartile range of absolute values in centimeters). 

A Mann-Whitney U test indicated that there were no significant differences in flood risk 

perception by gender before the local flood (U = 39.5, z = -0.94, p = .35, two-tailed), and after 

the local flood event (U = 39.4, z = -0.99, p = .32, two-tailed).    

                          Flood Risk         Importance of                

                          Perception          Preparedness 

 Before After Before After 

N 425 425 425 425 

Mean 8.5 7.8 9.2 7.5 

Median 6.3 6.4 7.2 5.6 

Std. Deviation   5.8 4.7 6.2 5.1 
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3.3.3.2. The importance of flood preparedness 

Fig. 3.4 shows the changing importance of preparedness before and after the local flood. The 

horizontal line in the centre shows the median of the data. The box covers the interquartile 

range, and the “whiskers” (extending bar) cover the rest.   

 

Figure 3.4. Self-hazard separation (SHS) of the children’s importance of flood preparedness 

before and after the flood event (median and interquartile range of absolute values in 

centimeters). 

A Wilcoxon signed-rank test indicated that the median post-test for the importance of flood 

preparedness after the local flood event was statistically higher in importance than the median 

importance of flood preparedness of the participants before the event (z = 32.9, p < .001). 

Therefore, the results showed statistically significant differences in the importance of 

preparedness in Golcuk. 

A Mann-Whitney U test indicated that there were no significant differences in importance of 

flood preparedness by gender before the local flood (U = 20.5, z = -1.4, p = .16, two-tailed), 

and after the local flood event (U = 21.4, z = -0.69, p = .48, two-tailed). 

We tested to examine the correlation between flood risk perception and preparedness 

perception, using the Spearman rho test, using the non-parametric method as the data was 

skewed. The Spearman rho test showed a significant positive correlation between the 

perception of flood risk and preparedness before (rs = 0.30 p < .01) and after (rs = 0.20, p < 

.01) than the local flood event. However, these correlations are quite weak. 
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3.4.4. Interview results 

Having performed the PRISM survey, 58 randomly selected children were asked to explain 

why they had placed their cross (X) for “flood hazard” where they had. These comments were 

recorded; the transcripts were read and colour-coded manually to find key themes, the results 

of which are provided in Table 3.6. 

Table 3.6.  Result of the post-PRISM qualitative research. 

Theme Categories Sub-Categories 

Education 

Flood awareness 
 

Lack of flood 
information 

 
Unsatisfactory knowledge of flood 

preparedness 
 

Insufficient flood practice 
 

Inadequate flood information  

Beliefs       Risk belief 

 
Strong cultural belief 

 
Religious belief 

Family Role of family 
 

Communication between children and 
families about floods 

 

The results from the qualitative data collection revealed that children’s choices of the location 

of “flood hazard” on the PRISM survey, was mainly related to education, beliefs, and family 

in disaster management.  

First, education is an integral part of the flood awareness of children. 34 of the 58 participating 

children’s response was linked to education. There are some indicators of the children’s flood 

awareness stemming from their experience of flood. “It happens every year; no one was heavily 

injured or died, why do I need to worry too much about it” (Ali, male, 13). “Floods cannot be 

a disaster when I think of my home area, so it does not bother me” (Sevval, female, 13). Another 

two participants, when discussing their preparation, referred to their school education: “We are 

not given any information in school to help us be prepared for flood hazards” (Aybuke, female, 

13), “if the flood preparation were really important, the school would give us information about 

it” (Yagmur, female, 12). Another example from one child’s response to a preparation question 

was “what can I do as an individual for preparation; this is the role of the local authorities, my 
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house was heavily affected by the flooding because sewage systems were not working 

properly” (Emre, male, 14). 

The interview results highlighted the importance of how flood awareness might be improved 

by disaster education. Teaching children about natural hazards can encourage their 

participation in disaster phases. Moreover, they can help to disseminate disaster management 

information to educate and prepare their friends and families, thus increasing community 

resilience (Pfefferbaum et al., 2018). 

Second, the findings show that children’s cultural and religious beliefs can affect their flood 

risk perception and their flood preparedness level, as well as apprehension about possible future 

flood events. For example: “Floods are not popular as earthquakes” (Ceyda, female, 13), 

“Adults mentioned about earthquakes, but I have not heard much about floods” (Ahmet, male, 

12). One child’s response about flood preparation was an interesting example of belief and 

prayer: “preparation cannot protect us from disasters, we should just pray to God” (Enes, male, 

13).  

Third, communication between children and families appears to shape children’s perspectives 

on flood risk and the importance of preparedness. 27 of the 58 participating children’s 

responses pointed to the importance of family in their interview responses. For example, “My 

dad raises all the important points at home, I never remember that we talked about any of these 

issues like that before” (Sedef, female, 12). 

The findings of the interview were in line with the findings of the quantitative survey. When 

children were asked about the reason for their choices in the interview, most of the participants’ 

responses were linked to the lack of flood information and flood awareness. The quantitative 

results supported this with evidence that almost half of the participating children rated flood 

events as “unlikely” to happen, even though they had experienced a flood event in the recent 

past. Also, in the PRISM survey, flood hazard was selected as the second-most threatening 

event for which it was important to be prepared, after earthquake hazard (Table 3.1). In the 

interview, some children mentioned that their learning sources are more based on earthquakes, 

and they highlighted that they did not know much about the danger of flood hazards, nor how 

to best prepare for flood events. Moreover, the quantitative results showed that only 8.9% of 

the participating children practiced what to do in case of an emergency at home (Table 3.3). In 

the interview, when children were asked the reason for their choices for flood risk perception 
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and its importance preparedness, some of them highlighted the role of family, with 

communication between children and their family guiding their choices.   

 

3.4.4.1. Distribution of the PRISM results 

Even though the primary purpose of this chapter is not to analyse and observe the distributions 

of the PRISM results given in the interview; it is thought that investigation of this distribution 

will lead to a better understanding of the children’s response and help future researchers who 

will use the PRISM technique in similar research areas. This section might be seen as outside 

of the research scope; however, it is thought that examining the distribution of the PRISM can 

also contribute to the literature since, at the moment, there is no peer-reviewed published article 

on this subject. 

Having performed the PRISM task, a randomly selected 31 children’s responses were 

investigated for the distribution of their scores on the PRISM template. Figure 3.5 shows that 

before the local flood event, children’s flood risk perception responses are placed mostly in 

section C of the PRISM template. However, after the local flood, the children’s tent to place 

their flood risk perception responses along the B axis. Interview responses show that children 

who put their response in section B are more pessimistic than those with responses places in 

section C. Table 3.7 shows some examples of children’ comments to flood preparedness 

perception after the urban flash flood event. 

 

Figure 3.5. Scatter plot of the changing flood risk perception of participants on PRISM, with 

the PRISM template divided into sectors A, B and C. 
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Table 3.7. Examples of children’ comments to flood risk perception after the flood event. 

SHS (cm)        Why did you put the flood hazard in that location relative to the self-circle to represent its 
importance to be prepared?  

3.2 “I feel afraid to lose my family.” 

3.6  “It can happen anytime.” 

4 “It can damage everything.” 

5 “I do not know about swimming.” 

6.7 “It does not happen often in my location.” 

8 “I live on the first floor, it threats me.” 

10 “I do not think it can happen on a large scale.” 

11.7 “My living location is not prone to a flood event. “ 

12 “I do not know what to do in case of flood, it scares me.” 

15.6 “I did not hear any huge flooding event.” 

17 “Floods do not have huge destroying effects.” 

19 “Floods do not happen in Golcuk very often.” 

20 “I experienced it before so I do not feel scared.” 

21.1 “I know what to do in case of a flood event, and I do not live in the basement.” 

22.5 “I did not hear until now that someone died because of the flood, so it does not bother me.” 

 

Figure 3.6 shows that important of flood preparedness of children before the urban flash flood 

event mostly places in section C. However, after the urban flash flood some of the children 

tend to replace their flood preparedness perception along the A section. Interview data from 

school children show that children who put their result on A section are more pessimistic than 

those places in section C. Table 3.8 shows some examples of children’ comments to flood 

preparedness perception after the urban flash flood event. 

 

Figure 3.6. Scatter plot of the changing importance of flood preparedness of participants on PRISM. 
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Table 3.8. Examples of children’ comments to flood preparedness perception after the flood 

event. 

SHS (cm)        Why did you put the flood hazard in that location relative to the self-circle to represent its 
importance of preparation? 

3.3 “Flood event is so dangerous for our safety, and I feel scared, so preparation is really 
important for me.” 

3.6 “Houses might stay underwater, so it is important to be ready. “     

4.1 “It is important to be prepared for the flood hazard to be ready for the real event.” 

5.4 “It can give harm to us in many ways, for example, it can contaminate drinking water.”  

6.4 “It is very important because I live in a heavy rain area.” 

7.5 “We can increase the living chance if we make preparation.” 

8.4 “Preparation is important in every hazard type.”      

9.2 “To know what to do before an event can save lives.” 

10.4 “We can minimize the effects of flood risk if we know what to do in case of a flood.” 

11.3 “To imagine that everywhere will stay under the water makes me nervous so I think 
preparation is important.” 

12.8 “I do not live on the ground floor, but preparation is still important for me.” 

14.9 “I live on the top floor in our apartment; I do not think it is really important for me to be 
ready.” 

18.7 “I do not believe that it can give huge harm.” 

20.5 “My living area is not prone to flood.” 

22.1 “I do not know how to be ready for flood events.” 

 

Until now, there are no published studies regarding the PRISM tool and the positions selected 

by the participants in response to the survey questions. Unpublished data from Sensky and 

Büchi (2016) indicates that people who place their response along the diagonal axis on the 

PRISM tool have higher depression results, compared to those who placed their response near 

the short axis of the PRISM tool. The PRISM results indicate that children who placed their 

responses in section A or B on PRISM tool (see Figure 3.7) are more pessimistic regarding the 

threat of flood hazards than those who responded in section C. Depression is a common 

independent factor associated with environmental risk (Person et al, 2006). Furthermore, other 

research indicates that emotions are important psycho-biological implements regulating the 

relationship between the environment and people (Miceli et al., 2008; Scherer, 1984). Research 

findings indicated that those who responded in section C of the PRISM template had fewer 

indications of depression than those in sections A or B. From the authors’ perspective, the 

interview data show that children who put their response in section on A or B tend to use the 

keywords “lost, afraid, hopeless, dead”; while those who placed their response in section C 

tend the use the keywords “protect, action, plan, ready”. However, there might be other factors, 

other than depression, as to why some children are less optimistic than those who placed their 

results in section C. It is important to note that reasons might be multi-factorial and the findings 

might not be specific. Further research should be carried to better understand the significance 
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of PRISM response position. It is pertinent here to point out that the results must be carefully 

interpreted since this research is not a laboratory experiment and there might be other factors 

that could affect the research results. 

Figure 3.7. Results of the cluster analysis with randomly selected children. 

 

3.5. Discussion 

This research aimed to understand the effects of flood events on Turkish children’s flood risk 

perception and flood preparedness to learn more about how children interpret, prepare, and 

respond to future flood events.  

The surveyed children selected flooding as the second-most threatening hazard after earthquake 

events (Table 3.1) and almost half of the children rated flood hazard as unlikely to affect them 

in the future. This was interesting because the children who participated in this research live in 

Golcuk, which is one of the cities in Turkey where flood events occur frequently; and all of the 

children had experienced a flood event directly or indirectly in the recent past. There might be 

many reasons behind the children’s response, but the most likely explanation could be that 

Turkey’s disaster risk reduction activities focus heavily on earthquakes, with relatively little 

attention given to flood hazards (Kara & Özdemir, 2020). For example, most disaster education 

materials are based on earthquakes and do not mention much about flood risk management. 

This was also mentioned in the interview when children were asked the reason for their choices 

for flood risk perception and the importance of preparedness. Another explanation could be 

that the children might link the injury and damage caused by flood events with the occurrence 

of the flood events. 64.7 % of the participated children rated that it is unlikely that future floods 

would cause injury to them or their family. Also, some participating children pointed out in the 
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interview that they did not need to take flood risk seriously because they had not heard any 

significant loss from floods.  

In terms of the changing flood risk perception before and after the local flood event, the results 

show that there was no statistical difference in children’s flood risk perception, before or after 

the flooding. This was an unexpected finding because one might reasonably expect perceived 

flood risk to be higher after a recent flood event. A possible explanation could be that children 

might not have been aware of the consequences of the local flood event they had experienced. 

During the interview, some of the participating children mentioned that they did not hear much 

about the damage and loss after the flood in their city. One of them said “I could only see the 

rising flood water from my window at my home. I do not know anything else about that day. I 

was safe because we were not on the ground or first floor so there is no reason for me to worry 

about floods.” There were a few more interviews highlighting the same points. Other 

researchers have found that people who experienced a flood were more likely to perceive 

flooding as a serious risk (Payne & Pigram, 1981; Laska, 1990; Botzen et al., 2009). However, 

the findings did not find any relation between flood experience and flood risk perception, as 

Harvatt et al. (2011) mentioned, such perception changes can depend on the context and nature 

of the flood event. However, it is important to point out that the majority of research into flood 

risk perception is based on surveys of adult participants and does not examine children’s flood 

risk perception. 

In terms of the children’s emergency preparedness level, findings showed that children's 

knowledge for flood preparedness was adequate (Table 3.2). However, there is still room to 

improve because more than 38 % of the children were not aware of the danger of the entering 

flood water. Regarding children's preparedness of plans and practices, although the findings 

show that half of the children reported that they had practised what to do in case of an 

emergency at school, only a small number (8.9 %) reported that they had practiced what to do 

in case of an emergency at home. The importance of family related issues was also mentioned 

in the interview: almost half of the children answered that the reason for their choices for flood 

risk perception and preparedness was related to family discussion on the topic. This highlights 

the importance of family engagement in disaster risk communication management. The  

findings in table 3.3 also show that children need more knowledge of emergency exits, 

assembly areas, and designated meeting points. In terms of the measures and hazard 

adjustments of children (Table 3.4), the majority of children’s responses were satisfactory, 

apart from one item: the need for a designated emergency contact person. It is notable that even 
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though most of the children reported that they did not practice emergency drills at home, their 

disaster preparedness rate was quite high (Table 3.4). One of the explanations for this might 

be; the measurement and adjustment had been done at their home were not only for disaster 

preparedness, there might be other reasons behind it.  

The findings of this research indicate that, with the children’s perception of the importance of 

flood preparedness, there was a significant change, before and after the flood event. This brings 

to mind the question: why did the children’s perception of flood risk not show any significant 

change, yet the importance of preparedness did? The interview findings provided some insights   

to guide the investigation of this question. First of all, flood hazard was not the children’s major 

concern in their lives: most of the children responded that future flood events and related 

injuries were unlikely. However, children were well aware that, with preparedness initiatives, 

they could better protect themselves, their families and their home. For example, in the 

interview one child's response, to explain the importance of preparedness, was “I do not think 

floods are a real risk for me because it did not give any harm to me or my family. I think 

preparedness is more important because flood water took a long time to disappear, and it 

affected my daily activity.” The results are in agreement with the findings of White (1945), 

Kates & White (1978) and De Man & Simpson-Housley (1988), who all found that flood 

experience could directly affect people’s preparedness activities for managing flood risk. 

This research also investigated gender factors in flood risk perception and the importance of 

preparedness. The findings show that there was no statistical difference between the responses 

of females and males. Although the data presented cannot address the question of why there 

was no difference between the responses of female and male children to the surveys, the finding 

is interesting in comparison with previous research. Baytiyeh and Naja (2015) found that 

among the college students in Lebanon no gendered related significance difference was found. 

However, Babugura (2008) suggested that the impact of disasters varies between genders of 

children, while Cvetković et al., (2019) found a gender effect on the level of fear of disasters. 

Females were found to have a higher risk in comparison to their male peers in their research. 

Differences in relation to the participants’ hydro-geomorphological knowledge, the research 

instrument used, and the meaning of risk in the context of this study, mean that a comparison 

between this study and previous studies is not easy. Further research is necessary to understand 

better the effects of gender on perceptions of flood risk and preparedness. 
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3.5.1. Limitations of this study 

The findings of this research are from a group of school children in Golcuk: they clearly cannot 

be generalised to all children in Turkey, let alone all children globally. Furthermore, the PRISM 

was initially developed as a clinical methodology for the measurement of an illness, not for the 

understanding of flood risk perception and the importance of flood preparedness. Nevertheless, 

the children found the PRISM easy to use, and it appeared to be an effective way to measure 

children's perception of the impact of floods on their lives. Another limitation is the accuracy 

of the answers from the children surveyed. While the author encouraged the children to ask 

any questions where they found difficult to answer, they may have replied to the questions with 

little consideration or may have copied the answers of a classmate. 

3.6. Conclusion 

To date, there has been no published research about the flood risk perceptions of children in 

Turkey. This research has sought to fill that gap, examining children’s perception of flood risk 

and preparedness. The main findings of this research are that: 

(1) Almost half of the participating children rated local flooding as “unlikely” to happen, 

even though their neighbourhood had experienced a flood event in the recent past; and 

most of them responded that future local flood events were “unlikely” to cause injury. 

(2) There was no statistically significant difference in children’s flood risk perception 

before and after the local flood event. However, the importance that children placed on 

flood preparedness increased after the local flood event. 

(3) Gender was not a significant factor in influencing the children’s perception of flood 

risk and flood preparedness. 

(4) Even though children’s knowledge for flood preparedness was quite good, there is room 

for improvement, to make children more flood-aware and better prepared for floods. 

3.6.1 Recommendations 

A priority recommendation is to carry out more research into children’s flood risk perceptions 

and their levels of flood preparedness. The frequency of flood events is likely to increase in 

most countries because of increasing urbanisation, along with global heating and associated 

climate change. Thus, more research is needed, especially via longitudinal studies, to 
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understand better the role of flood events on children’s flood risk perception and preparedness 

levels.  

In terms of operational recommendations, both local authorities and government agencies 

should increase flood awareness activities for schools. For example, flood education should be 

encouraged in every school, with children informed about flood risks and ways of reducing 

their risk. Emergency plans should be inserted into the school curriculum; in particular, it is 

important to ensure that children know the locations of emergency meeting points. Flood 

awareness education should include: how to prepare; what to do before, during, and after 

floods; evacuation routes, first aid, and understanding flood risk maps of the local area. Flood 

simulation events, such as emergency drills, can improve children’s learning and improve their 

coping levels in flood events. To better inform children, teachers should be trained about the 

hazards, vulnerable features, and risk reduction measures associated with floods and other 

types of hazards.  
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CHAPTER FOUR 

 

CHILDREN'S DISASTER KNOWLEDGE, PREPAREDNESS, AND RISK 

PERCEPTIONS: A CROSS-COUNTRY COMPARISON IN NEPAL AND TURKEY 

 

4.1. Abstract   

Children are one of the groups at risk in disasters, and they need special attention; however, 

they can actively be part of disaster management as long as the opportunity is given. This 

research provides information that affects children’s perceived risk and preparedness: disaster 

experience, disaster education, county, city status, based on a survey of 1335 children between 

11 and 14 years old, in Nepal and Turkey. A quantitative approach, as well as the Pictorial 

Representation of Illness and Self Measure (PRISM) tool has been applied. Results showed 

that: (1) Children's risk perceptions were in line with their country’s objective risk perception 

and reflected the objective risks of their local environments; (2) There were differences 

between the countries in relation to perception of risk and the importance of preparedness for 

all the hazards except wildfire. Risk perceptions and the importance of preparedness for 

earthquakes, floods and landslides also varied with the socioeconomic status of the sampled 

cities; (3) Children showed similar trends in terms of knowledge of the correct action for 

disaster preparedness. However, there was a difference with regard to “calling the emergency 

services”: only 33.5% of the Nepalese children would call the emergency services, compared 

to 80.5% of the Turkish children. There are important implications in terms of child-centred 

disaster management for all of the society’s engagement partnership, which hopefully will 

make life safer and help to create more resilience to disaster. 

 

Keywords: children; disasters; objective risk; perceptions of risk and preparedness.
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4.2. Introduction  

Natural disasters affect millions of children every year and can compromise or disrupt 

children’s future development (Masten & Osofsky, 2010; Mooney et al., 2017). As disaster 

trends increase around the world, the risks to children will continue to rise, whether directly or 

indirectly (Norris, 2012). For example, the 2004 Indian Ocean tsunami caused more than 

60,000 children to die (Oxfam International, 2005), the 2005 Kashmir Earthquake killed 19,000 

children (Reliefweb, 2020), and in the 2010 Haiti earthquake more than 250,000 children died, 

and 110,000 were injured in the earthquake (Kunreuther & Michel‐Kerjan, 2012). Children can 

be most at risk in an emergency event because of their psychological and behavioural 

development level, physical size, and complete or partial reliance on adults (Zahran et al., 

2008). In addition, their social, physical and mental capacities are experiencing rapid 

development, so the effects of the disasters may be considerably greater for children than for 

adults (Taylor & Peace, 2015). Disasters not only disrupt children’s lives in the short term but 

also to their personal growth and development. Kar (2009) estimated that 5-43 % of children 

who are affected by disasters are likely to experience anxiety, depression, post-traumatic stress 

disorder or other mental health disturbances. Research with 248 school children showed that 

two years after Hurricane Iniki occurred in the U.S. state of Hawaii, 6.4% of them were 

suffering from severe traumatic symptoms (Chemtob et al., 2002).  

While children represent one of the most vulnerable groups in a disaster, they can actively play 

an important role in communicating risks, taking actions, and participating in decision-making 

processes to prevent disasters for their families and communities (Anderson, 2005; Tanner, 

2010). The more a child knows about the hazards and risk in their local area, the greater the 

opportunity for that child to share information at home, so that their adult relatives become 

more aware of the hazards and risk in their living environment (Shaw et al., 2004; Finnis et al., 

2004). Back et al. (2009) indicated that children’s creative and practical thoughts and their 

hazard experiences have made a significant contribution to risk reduction efforts. Studies in the 

Philippines and El Salvador by Tanner et al. (2010) showed that when children and adults 

worked together to restore a mangrove habitat by collecting and replanting saplings, children 

recognised the various benefits of the restoration as well as maintaining biodiversity, adaptation 

to the rise of sea level, disaster protection from surges and typhoon winds. This has been done 

by combining the local knowledge of mangroves with a wide range of sources like school 

books, media, discussion with parents, and training. Furthermore, Nepalese children played an 

active role during the recovery and reconstruction phases of the 2015 earthquake (Fothergill, 
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2017), while research by Save the Children (2002) in the Zambezi Valley, Zimbabwe, found 

that children’s activities can help to create a strong, disaster-resilient community. 

Children have a right to learn about the hazards that affect their lives (UNICEF, 2011), and 

they can take an active part during the disaster phases if opportunity and support are given 

(Peek, 2008). The United Nations General Assembly in 1989, states the rights of the child’s to 

be involved in all matters that impact their lives (UNCRC, 1989). It is important to encourage 

children to participate in disaster management cycles; activities of preparedness, response and 

recovery (Mutch & Gawith, 2014). Peek (2008) suggests that children’s vulnerability can be 

decreased and their resilience to disasters can be improved if children are encouraged to be part 

of disaster management phases, and when they have access to information and resources. 

Child-centred disaster risk reduction studies are increasingly being noted as a significant aspect 

of community-based disaster management, which lead youths and children, both as individuals 

and groups, to effort towards creating more resilience to disaster (Mitchell et al., 2008; Lopez 

et al., 2012). Children may also play a key role in risk communication, and are considered as 

an essential source of information (Haynes et al., 2008; Tanner, 2010). 

The Sendai Framework (2015), highlighted the importance of community engagement, 

including children, to reduce disaster risk; “Disaster risk reduction requires an all-of-society 

engagement and partnership. It also requires empowerment and inclusive, accessible and non-

discriminatory participation, paying special attention to people disproportionately affected by 

disasters, especially the poorest. A gender, age, disability and cultural perspective should be 

integrated in all policies and practices, and women and youth leadership should be promoted.” 

In line with the Sendai Framework, working on child-focused disaster studies is especially 

significant because it contributes to the improvement of disaster management. Exploring 

children’s risk perception and its fundamental aspects are considered essential for learning how 

and why children respond to hazard events in the way they do, as well as how they interpret 

hazard events (Finnis et al., 2004; Peek, 2008; Santos-Reyes et al., 2017).  

There are many factors that affect an individual’s judgement and thinking about the 

acceptability and seriousness of risks, including experience, knowledge, attitudes, values, and 

emotions (Wachinger et al., 2013). The current study aims to provide information about 

children’s knowledge of different elements of objective risk awareness, risk perception, and 

preparedness with a large sample of children in Nepal and Turkey. In the sections that follow, 
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important factors that can influence risk perception and preparedness are presented: culture, 

hazard experience, education, and objective risks. 

4.2.1. Cultural and socioeconomic factors  

The unique features of potential danger sources and a range of sources of information shape 

risk perception (Enders, 2001; Gierlach et al., 2010). Cultural issues, in particular, influence 

risk perception (Gierlach et al., 2010) and how people and governments react to natural hazards 

(Lavigne et al., 2008). For example, collectivism-individualism, uncertainty avoidance and 

power distance (Hofstede, 2001), have been found to be related to behaviour associated with 

risk perception (e.g., Gaganis et al., 2019; Li et al., 2013; Noort et al., 2016). 

Children’s social activities, such as their participation and contribution to the phases of a 

disaster, are influenced by the communities they live in (Finnis et al., 2004; Taylor & Peace, 

2015). Their experience, vulnerability and resilience, as well as factors affecting risk 

perception, preparedness, and response, vary across groups, context and culture (Ronan & 

Johnston, 2001; Peek, 2008). 

Complementing the cultural perspective, risk perception and preparedness are also related to 

socioeconomic factors, in so far as perceptions of risk vary between richer and poorer countries 

(Sokolowska & Tyszka, 1995; Fothergill & Peek, 2004) though the findings are mixed. Some 

researchers have found that poor societies perceive environmental risk higher (Pilisuk et al., 

1987; Lo, 2016), while others have found that lower socioeconomic societies perceive the risk 

less (Vaughan, 1995) and other studies found no effect of income on risk perception (White, 

1974). In terms of preparedness, people from low socioeconomic status tend to invest less in 

prevention and mitigation (Russell et al., 1995; Fothergill & Peek, 2004; Hallegatte et al., 2016) 

and suffer increased risk of injury and death (Shapira et al., 2018).  

4.2.2. Subjective and objective risk  

Disaster risk is defined as “The potential disaster losses, in lives, health status, livelihoods, 

assets and services, which could occur to a particular community or a society over some 

specified future time period” (United Nations, 2009). The literature suggests two contrasting, 

yet complementary, concepts of risk: (i) an objective view of risk as determined by physical 

facts (Hansson, 2010); (ii) the subjective judgement of people about the severity and 

characteristics of risk, known as risk perception (Slovic, 2000). Objective risk can be defined 

as “an accurate and reasonably complete characterization of risk that can be made by stating 
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(only) objective facts about the physical world” (Hansson, 2010). The objective risks are 

generally based on expert judgements and statistics (Kellens et al., 2011; Knuth et al., 2014). 

Subjective risk, or risk perception, has become a focus of interest for researchers and 

policymakers because it gives an idea about the hazards that concern people, as well as their 

coping capacity for potential environmental hazards (Paek & Hove, 2017). Johnston et al. 

(1999) identified a number of elements related to preparedness. Perceived risk is one of these 

factors, as is the amount of relevant information, the level of past damages, level of knowledge 

about the threat, and salience of the hazard. Accurate risk perceptions can help individuals to 

make correct decisions about risks and appropriate preparedness, minimizing the risk 

(Andersson, 2011). Knuth et al. (2014) argued that perceived risk for a given hazard tended not 

to perfectly match the objective risk for those hazards. They also indicated that there might be 

still a relationship between perceived risk and objective risk. For example, some researchers 

have found a positive correlation between objective risk and flood risk perception (Siegrist & 

Gutscher, 2006). The present study contributes to this conversation, examining if children 

perceive objective risk in their living environment. 

4.2.3. Hazard experience 

Hazard experience deserves more investigation in the disaster risk reduction context, as is 

highlighted in the Sendai Framework (United Nations, 2015). The experience of hazard can be 

direct, experiencing a hazard event with one’s own eyes, or indirect, e.g., through news media 

or education (Wachinger et al., 2013). Previous researchers indicated that the direct experience 

of a hazardous event influences risk perception (Rohrmann, 1996; Barnett & Breakwell, 2001; 

Plapp & Werner, 2006; Siegrist & Gutscher, 2006). Ho et al. (2008) compared participants’ 

risk perceptions of earthquakes, floods, landslides, fires, pollution and contagious disease, with 

their actual experience of those hazards. They found that participants who had experienced 

floods and landslides had a higher risk perception for those hazards, with the participant’s 

perceived likelihood of occurrence of those hazards being strongly related to their direct 

experience. Other researchers also found a relationship between direct experiences of 

earthquakes (Knuth et al., 2014; Oral et al., 2015), floods (Siegrist & Gutscher, 2006; O'Neill 

et al., 2016), landslides (Damm et al., 2013), wildfires (Gow et al., 2008), volcanic eruptions 

(Paton et al., 2008), and perceived risk of the experienced hazards. Furthermore, some 

researchers indicate that previous hazard experience has an effect on the preparedness process 

(Maddux & Rogers, 1983; Lindell & Perry, 2012; Ejeta et al., 2015; Becker et al., 2017). It 

should be noted that they also mentioned the difficulty of the relationship between preparedness 
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and disaster experience. In this research it has been examined if children’s previous disaster 

experiences had an effect on their risk perception and preparedness.  

4.2.4. Disaster education 

One of the aims of this research is to understand the effects of disaster education on children’s 

and risk perception and preparedness. It is widely recognised that education plays a significant 

role in disaster management phases (Shiwaku, 2009; Shaw, 2011). Petal, (2008) indicated that 

the success of the disaster resilience of communities highly depends on the success of disaster 

education. The importance of education was also highlighted by the UNISDR program. 

‘‘Education for disaster risk reduction is an interactive process of mutual learning among 

people and institutions. It encompasses far more than formal education at schools and 

universities, and involves the recognition and use of traditional wisdom and local knowledge 

for protection from natural hazard’’ (UNISDR, 2005). A study involving 560 children (Ronan 

& Johnston, 2001), shows that disaster education, related to children’s realistic risk 

perceptions, increased hazard mitigation knowledge and hazard mitigation activities. A similar 

study in Japan, also shows that school-based hazard education has an effect on increasing 

community preparedness (Shaw et al., 2004). An example of this concerns the 10 year old 

English schoolgirl Tilly Smith who warned her parents and other tourists to flee to a safe area 

before the 2004 Indian Ocean Tsunami engulfed them. Even though that girl had not previously 

experienced a tsunami, she saved nearly 100 lives because of lessons she had learned in a 

geography class just two weeks previously (Home, 2005; Rahman, 2012): See also an interview 

with Tilly Smith: https://www.youtube.com/watch?v=V0s2i7Cc7wA). Research to date 

suggests that education tends to increase risk awareness (e.g., Ronan & Johnston, 2001), which 

is also the case for children, although this awareness does not necessarily translate into action 

(Ronan, 2001; Shiwaku et al., 2007). This research contributes to this body of research by 

exploring if children’s previous exposure to disaster education has an effect on their risk 

perception and preparedness. 

4.2.5. Aim and objectives  

This research aims to better understand how children interpret and respond to hazardous events. 

The following topics are addressed: children’s objective risk in the compared countries; 

children’s exposure to previous hazards and to hazard education programmes; children’s risk 

perceptions, hazard awareness, and preparedness. The objectives are: 

https://www.youtube.com/watch?v=V0s2i7Cc7wA


91 
 

1. To investigate and compare children’s hazard awareness, preparedness, and risk perception 

in Nepal and Turkey.  

2. To compare specific objective risks and how they relate to children’s risk perceptions. 

3. To investigate the following factors that affect children’s risk perception and their level of 

preparedness: disaster experience, disaster education, county and city status.  

4.3. Study Areas  

In this research, the selection of the countries was primarily based on the countries risk index 

score, and the selection of the cities was based on their socioeconomic conditions.  

Turkey is prone to different type of natural disasters because of its geological location and its 

climate, especially to earthquakes which have caused the greatest impact on Turkey’s 

population and infrastructure. Ozmen (2000) found that a large-scale earthquake occurs 

approximately every seven years. According to the EM-DAT (2019), report between the years 

1960 and 2017, more than 6 million people were affected by earthquakes, more than 1.5 million 

suffered from floods, around 14,000 experienced landslides and storms, and approximately 

1500 were affected by wildfires (Table 4.1).  

Two Turkish cities were selected for this study on the basis of contrasting socioeconomic 

conditions: Van and Kocaeli. They are both located on active geological fault lines, and have 

experienced devastating earthquakes: the 2011 Van Earthquake (Mw 7.1) and the 1999 

Marmara (Kocaeli) Earthquake (Mw 7.4), which caused many fatalities, especially among 

children (Sarisozen & Durak, 2003) and significant economic damage AFAD, (2018). 

According to the SEGE (2011) socioeconomic development ranking statistics of provinces in 

Turkey, Kocaeli is ranked 4th, while Van is 75th. A 2018 dataset from the Turkish Statistical 

Institute (2020) shows that 27.9 % of Kocaeli’s population is younger than 17 years old, while 

41.3 % of Van’s population is younger than 17. In the two selected locations, the percentage 

of the total population education level, having high school educational level, is almost the 

same; 12.5 % for Kocaeli, 13.5 % for Van. 

https://en.wikipedia.org/wiki/Seismic_magnitude_scales#Mww
https://en.wikipedia.org/wiki/Seismic_magnitude_scales#Mww
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Figure 4.1. Location of the Turkish study areas (a) map of Turkey. (b, d) Photographs of 

children in Kocaeli and (c, e) in Van. Credit: All images by the author. 

Nepal is one of the world’s most disaster prone countries, and has experienced many natural 

disasters because of its geological setting at the boundary between the Indian and Eurasian 

tectonic plates. Consequently, Nepal has suffered high levels of human loss and economic 

damage (Watson, 2017). The Nepalese population lives with hazards, accepting them as a 

worrisome part of their life, although people have learned, to minimize the risks and to cope 

with the effects of smaller disasters (ISDR, 2009). Nepal has become an important research 

area for disaster resilience due to its unique religious and ethnic diversity (Watson, 2017). In 

terms of global risk, the country is ranked 11th for earthquakes, 30th for flood risk, and 20th of 

the most multi-hazard prone countries (MoHA & DPNet-Nepal, 2015). A large proportion of 

the population of Nepal is young, 40 % under 18 years old (Amin et al., 2017).  

Two locations were selected in Nepal; Kathmandu and Janakpur. Kathmandu, the capital of 

the country is located in the hill region of Nepal. According to the national census 2011, the 

total population of the 5-12 years old children is 233,290, and the percentage of out of school 

children aged 5-12 years in Kathmandu is 9-13% (UNICEF, 2016). The city has experienced 

many disasters, the most recent being the 2015 Gorkha earthquake which caused over 8,000 

fatalities (Carpenter & Grünewald, 2016). Janakpur is located in the Terai region of Nepal 

(Burghart, 1988). The population of 5-12 year old children was 19,159 in 2011, with 17% of 

children aged 5-12 years not attending school. Janakpur experienced a storm disaster on 31 

March 2019, in which 20 people died and more than 700 were injured (UNICEF, 2019). In July 

2019 incessant rainfall caused flooding and landslides, killed 29 people and displaced 2065 

households in the Janakpur region (UN RC/HC Nepal, 2019).  
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Figure 4.2. Location of the Nepalese study areas. (a) Map of Nepal; (b, d) Photographs of 

children in Kathmandu and (c, e) in Janakpur. Credit: All images by the author.   

According to the INFORM risk index (2018), Nepal and Turkey have similar risk scores: 5.1 

and 5.0 respectively. Table 4.1 shows the number of people affected by five natural hazards 

(earthquake, flood, landslide, storm, and wildfire) and occurrences of those hazards in both 

countries. Nepal and Turkey have similar types of hazards affecting people’s lives, mostly 

earthquakes and floods (Table 4.1). However, the study areas in this research differ 

considerably in their cultures, economic development, religion, and many other aspects of their 

lives. These contrasts provide an opportunity to evaluate children’s risk perception and 

preparedness in a cross-country perspective. 

Table 4.1. The number of affected people across years and countries between 1960 and 2017 

(EM-DAT, 2019). 

 Earthquake Flood Landslide Storm Wildfire 

 Occurrence Affected Occurrence Affected Occurrence Affected Occurrence Affected Occurrence Affected 

Turkey 56 6866063 37 1785020 13 13587 10 13909 4 1500 

Nepal 7 6372100 48 5513583 25 450630 7 359 3 54000 

 

According to the Credit Suisse Global Wealth Databook (2019), Turkey was ranked 84 in the 

world by wealth per adult, while Nepal was ranked 136 so differences in risk perceptions 

between the countries might be influenced by differences in wealth. The Turkish population is 

predominantly Islamic (Poyrazli, 2003), and its general nature has been described as 

authoritarian, traditional, patriarchal (Fisek, 1982) and collectivist (Hofstede et al., 2010). 

Nepal is a multi-lingual, multi-racial, multicultural country, and the only Hindu nation in the 

world (Thapa, 2010). Nepalese society is also characterised by traditional norms and values, 

dominated by patriarchal ideology (Bhushal, 2008) and collectivism (Cole et al., 2006). This 

qualitative comparison suggests that Turkey and Nepal are culturally quite similar, apart from 
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differences in religion, though Schwartz (2008) found that Nepal is higher on embeddedness 

(collectivism) and lower on autonomy (individualism) than Turkey. These contrasts provide an 

opportunity to evaluate children’s risk perception and preparedness in a cross-country 

perspective. 

4.4. Methodology 

A quantitative approach, as well as the Pictorial Representation of Illness and Self Measure 

(PRISM) tool has been applied, as described by Yildiz et al. (2020).  

4.4.1. Participants and setting 

Schools were selected under the guidance of the Turkish Provincial of the Ministry of 

Education, and the University of Kathmandu, Nepal. School managers selected survey classes 

based on class availability. The criteria set by the author and supervisory team before 

conducting research focus only on children aged 11-14 years (school grades 5 and 6). 

Institutional ethical approval was obtained from the University of Portsmouth (ethical approval 

number SFEC 2018-028). 

Eleven schools from Turkey (6 in Kocaeli, 5 in Van) and eight schools from Nepal (5 in 

Kathmandu, 3 in Janakpur) agreed to take part in the survey and represented a range of 

demographic backgrounds. The data from Turkish school children were collected in October-

November 2018, and from Nepalese school children in April 2019. A total of 1,335 children 

aged between 11 and 14, from both countries, participated in the survey. This age range was 

considered with a twofold rationale: first, developmentally, it ensured that children had the 

ability to engage in abstract thinking (Inhelder & Piaget, 1958); second, it has been sought 

representation of children within compulsory education in both countries, which ends by grade 

8 (around 15 years). 425 from Kocaeli, (234 girls, 191 boys); 384 from Van, (187 girls, 197 

boys); 389 from Kathmandu, (203 girls, 186 boys); and 137 participants were from Janakpur, 

(60 girls, 77 boys). Gender information of the participants was gained from participating school 

principals. Gender did not show significant differences χ2 (3) = 6.652, p =0.84, however there 

were significant differences in relations to cities and exposure to disaster education χ2 (3) = 

89.93, p < .01. The survey languages were Turkish and Nepali. Data collection in Turkey was 

undertaken by the Turkish speaking author, while in Nepal an English-Nepali speaking 

translator administered the questionnaire with the author in attendance.   
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4.4.2. Measures 

Survey-based instruments were used to measure children’s hazard awareness, risk perception, 

preparedness, previous exposure to hazard and education (Birmingham & Wilkinson, 2003), 

as described below. The Pictorial Representation of Illness and Self-Measure (PRISM) 

technique, three-point Likert scale, multiple-choice questions, and close-ended yes-no 

questions were applied to obtain the answers for research questions.  

What is PRISM? 

The Pictorial Representation of Illness and Self Measure (PRISM) technique was introduced 

by Tom Sensky and Stefan Buchi in 1995 to assess the subjective burden of suffering in patients 

due to illness (Buchi et al., 1998; Buchi et al., 2002). PRISM is a visual representation of 

gathering personal information which is based on defining the subject, object(s) and context 

(Büchi et al., 1998). PRISM was adopted to measure the risk perception and importance of 

preparedness. This technique, with a good test-retest reliability (Yildiz et al., 2020), was 

employed in this study as it enables a wide range of responses, potentially providing a better 

understanding of children’s risk perception and preparedness. A paper and pencil version of 

PRISM was used, and the children were shown an A4 (210 x 297 cm) sheet of white paper, 

with a fixed circle in the corner of the paper (Fig. 4.3). They were asked to imagine the A4 

sheet as representing their current life, with the circle on the corner of the paper representing a 

subject’s “self” in her/his current life situation. They were asked “Where would you put 

(mentioned) hazard to reflect its threats to your life at the moment?” and “Where would you 

like to put (mentioned) hazard to reflect its importance of preparedness to your life at the 

moment?” They were then asked to draw a cross (X) symbol on the A4 sheet, for each listed 

hazard (earthquake, flood, landslide, storm, and wildfire), relative to the centre of the “self” 

disk with a range of 0-27 cm. The distances between the “self” disk center and each hazard 

cross were used for statistical analysis. 
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Figure 4.3. An example of PRISM template (Yildiz et al., 2020). 

4.4.2.1. Objective risks  

The objective risk formula used was adopted from the research of Knuth et al., (2014) “risk 

perception, experience, and objective risk”. Country-specific objective risk was computed from 

the data of different hazard incidents across years and countries (EM-DAT, 2019), as shown in 

(Table 4.1). The objective risk was calculated using the number of affected people by a hazard 

event (Table 4.2). For Nepal and Turkey, the number of affected people during a specific time 

period was multiplied by 100, then divided by the number of years in the respective time period, 

then multiplied by the mean of life expectancy of the country. Following Knuth et al. (2014), 

for Nepal and Turkey, the result was then divided by the mean of the population during a 

specific time to determine the country’s objective risk. Data for the mean of the population and 

the life expectancy, were retrieved from the United Nations, Department of Economic and 

Social Affairs, Population Division 2019.  

It should be noted that there was insufficient online data for the surveyed municipalities in both 

countries, with regard to previous hazard occurrences and number of people affected by those 

hazards. Thus, it has been calculated each country’s objective risk, rather than the surveyed 

areas objective risk at the local level.  

4.4.2.2. Hazard awareness and risk perceptions 

The children were asked to rate the likelihood of hazard occurrence in the future in their living 

environment, and the likelihood of the hazard causing injury on a three-point Likert scale for 

earthquakes, floods, landslides, storms, and wildfires on a given paper questionnaire before the 
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PRISM measure. The PRISM technique is used to measure children’s perceived risk for those 

five natural hazards. They were asked “Where would you put (one of the mentioned) hazard to 

reflect its threats in your life at the moment?” The closer the distance to the center of the Self 

disk that children placed their answer on the PRISM template, the higher their risk perception 

(Fig. 4.3). 

4.4.2.3. Preparedness 

Children’s preparedness knowledge; they were asked to select the responses they felt were 

suitable actions, and they were allowed to select more than one action that represents the 

appropriate response for each hazard. What we consider to be “correct actions” in this section 

are actions recommended by AFAD, (2020) and Finnis et al., (2004) (see Tables 4.5-4.9).  

For the knowledge of earthquake preparedness, correct actions are a) Stay inside and take cover 

in a doorway, under beds or tables, b) Curl into a turtle shape and protect your head (duck, 

cover, hold). Incorrect responses are: c) Run outside, d) If you are outside, find a tree or 

something sturdy to grab on to, e) Stay right where you are and wait for the shaking to finish.  

For flood preparedness knowledge, correct actions are: a) move to an area higher than the flood 

level, b) listen to the radio. Incorrect actions are c) enter flood water to leave the area, d) Go 

outside and look at the water.  

For landslide preparedness knowledge, correct actions are: a) Stay inside if you do not have 

enough time to get out of the building, b) Call the authorities, c) Create a triangle of life and 

apply “drop, cover and hold”. Incorrect actions are: d) Enter damaged buildings to get your 

stuff, e) be close to the path of the landslide or sludge stream at the time of the danger.  

For storm preparedness knowledge, correct actions are: a) stay inside, b) shut all external doors 

and windows, c) listen for warnings on the radio. Incorrect actions are d) run outside, e) go 

outside and try to find family/friends.  

For fire safety knowledge, correct actions are a) leave the fire area by the shortest route, b) 

close any doors that you pass through, c) do not leave glass and glass breaks in the forest. 

Incorrect actions are; d) stay inside and wait to be told what to do, e) if you are outside, go 

inside. 

With regard to the importance of preparedness, with the PRISM template children were asked 

“where would you like to put the (mentioned) hazard to indicate the importance of 
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preparedness in your life at the moment?” The lowest number indicates the more perceived 

importance of children. 

4.4.2.4. Previous exposure to hazards and education 

Children were asked if they had experienced any specific hazard or not (see Table 4.11). They 

were asked if they had ever: a) felt an earthquake, b) had their house flooded, c) seen a 

landslide, d) been in a storm with high speed, e) had a fire in their place. They were asked to 

identify with close-ended yes/no questions; if they thought they had received disaster education 

formally through the school curriculum or informally outside of their school (1 = yes, 2 = no). 

4.4.3. Pilot study  

Pilot studies were conducted with randomly selected school classes in Turkey with a sample 

of 64 children and 43 in Nepal in April 2018, and in Nepal with a sample of 43 children in 

April 2019. The pilot studies tested to understand if the questions were applicable, 

comprehensive, clearly understood by children (Hassan et al., 2006). The participating children 

completed all the pilot questions, and they were observed while they were answering the 

questions. No difficulties were faced during the survey, and children clearly understood the 

questions. The assessment of the reliability of the questions was performed by using the test-

retest method. The paired students test-retest mean for each value were not significantly 

different from each other.  

4.4.4. Data analysis 

SPSS Statistics 25 software were used for data analysis. Objective risk of countries was 

calculated by using the Excel office programme. The normality of the data was measured by 

Shapiro-Wilk test. Cronbach’s alpha coefficient was reported. Descriptive statistics were used 

to provide mean values and 95% confidence intervals of the results. A chi-square test of 

independence was performed to examine the relationship between cities. Pearson correlation 

was used to measure the relationship between risk perception, preparedness, country, city 

status, disaster experience, education and gender. In every case, a two-tailed p-value < 0.05 

was considered statistically significant. Multiple regression was also used to predict children’s 

risk perception and importance of preparedness in relation to country, city status, gender, 

previous exposure to hazard, and disaster education.  
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4.5. Results 

4.5.1. Objective risk 

The objective risks of Nepal and Turkey for earthquakes, floods, landslides, storms, and 

wildfires were calculated based on the data available EM-DAT (2019) and the UN Department 

of Economic and Social Affairs Population Division (2019). Table 4.2 shows that in both 

countries earthquake and flood risks are greater than other hazard types; the earthquake risk in 

Nepal is twice that of Turkey, while the flood risk in Nepal is seven times higher than in Turkey. 

Among the listed natural hazards, the lowest risk corresponds to wildfires in Turkey and storms 

in Nepal.   

Table 4.2. Country-specific objective risk earthquake, flood, landslide, storm, and wildfire (in 

% of the mean population 2019). 

 Earthquake Flood Landslide Storm Wildfire 

Turkey 14.38 
31.58 

3.73 
27.32 

0.02 
2.23 

0.02 
0.00 

0.00 
0.26 Nepal 

 

4.5.2. Hazard awareness and risk perception 

The likelihood of hazard occurrence in the future, and the likelihood of causing injury in the 

future were asked to children on a three-point Likert scale (1 = unlikely, 2 = chance, 3 = likely) 

for the earthquakes, floods, landslides, storms, and wildfires. Table 4.3 shows the hazards 

perceived to be most likely to happen and most likely to cause injury for the five natural 

hazards.  

Table 4.3. Hazards perceived as likely to occur and likely to cause injury in the future in Nepal 

and Turkey for earthquake, flood, landslide, storm and wildfire hazard (% within cities). 

 % likely to occura                   % likely to cause injuryb 

Kocaeli Van Turkey Kathmandu Janakpur Nepal  Kocaeli Van Turkey Kathmandu Janakpur Nepal 

 Earthquake 48.2 56.0  51.9     60.9 23.4 51.1 60.5 66.9 63.5 79.2 53.3 72.4 

 Flood 35.1 10.9  23.6 74.6 64.2 71.9  20.9 21.4 21.1 27.2 38.7 30.2 

 Landslide 8.5 18.0  13.0 53.2 35.8 48.7  10.8 16.7 13.6 28.0 29.2 28.3 

 Storm 11.8 6.8     9.4 49.4 63.5 53.0    7.1 4.7 5.9 26.2 49.6 32.3 

 Wildfire 8.5 11.7  10.0 17.7 21.9 18.8 9.9 12.5 11.1 15.2 16.1 15.4 
aLikelihood of disaster occurrence: 1=unlikely, 2=chance, 3=likely, bLikelihood of causing injury: 1=unlikely, 2=chance, 3=likely 

 

Children in Turkey ranked earthquake hazards as most likely to occur in the future by almost 

half the children, while in Nepal, 71.9 % of the children perceived that flood hazards were 
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likely to occur in the future. According to the EM-DAT (2019), between the years 1960 and 

2017, the occurrence of earthquakes was higher than other natural hazards in Turkey, while in 

Nepal, flooding occurred most frequently (Table 4.1). The findings indicate that children have 

accurate risk perception in both countries, and reflect the objective risks of their living areas. 

Spearman’s rho correlation coefficients for the country specific objective risk (Table 4.2) and 

children’s perception of future hazard occurrence (Table 4.3) were rs = 0.92 for Turkey and rs = 

0.6 for Nepal. 

In both countries, earthquakes were ranked the most likely hazard to cause injury in the future 

by over half the children. This result matches closely with the EM-DAT (2019) data for the 

period between 1960 and 2017, which show earthquakes were the most dangerous hazard to 

affect people’s lives in both countries (Table 4.1). Although children in Janakpur ranked 

earthquake hazards less likely to happen (23.4%), they ranked earthquakes as the most likely 

hazard to cause injury in the future (53.3%).  

To examine the children’s natural hazard risk perceptions, they were asked “Where would you 

put (mentioned) hazard to reflect its threats to your life at the moment?” on the PRISM 

template. The closer the distance to the self-circle that participants placed their response cross, 

the higher their perceived risk (Fig. 4.3). Table 4.4 shows children’s risk perception on PRISM 

for earthquakes, floods, landslides, storms, and wildfires. The lowest number represents the 

high risk perceived by children for the mentioned hazard. 

Table 4.4. Mean and standard deviation of the children’s natural hazard risk perception on 

PRISM. 

   Earthquake Flood Landslide Storm Wildfire 

           N M SD M SD M SD M SD M SD 

Turkey  Kocaeli 425 5.1 3.4 7.8 4.7 9.9 5.7 9.9 6.2 10.1 6.1 

 Van 384 7.1 5.8 9.8 6.8 10.5 6.3 9.8 6.1 10.8 6.4 

  Total 809 6.1 4.8 8.7 5.9 10.2 6.0 9.9 6.1 10.4 6.2 

Nepal  Kathmandu 389 6.3 4.9 6.6 3.7 6.7 3.6 8.5 5.3 10.4 5.9 

 Janakpur 137 8.8 5.1 5.5 2.6 7.2 4.3 6.0 3.3 9.5 4.5 

  Total 526 7.0 5.1 6.3 3.5 6.8 3.8 7.9 5.0 10.2 5.6 

 

The results in Table 4.4 indicate that children in Turkey perceive earthquake risk higher than 

other risks in their local environment, while in Nepal, flood was the highest perceived risk. In 

each city, earthquakes and floods were selected as major risks, except Janakpur. Children in 

Janakpur reported that floods and storms were their major risks in their living area. Wildfires 
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were selected as the lowest risk perceived among children in each city. In total, children’s 

highest perceived risk in both countries is for earthquakes (M=6.47, SD=4.95), and floods 

(M=7.8, SD=5.2). The country-specific objective risk for both countries indicates that 

earthquakes and floods were the highest objective risks of countries (Table 4.2). The results 

show that children had accurate risk perceptions, compared to objective risks of their living 

areas. This finding is also supported by the Spearman’s rho correlation coefficient. There was 

a strong correlation between the country specific objective risk (Table 4.2) and children risk 

perception (Table 4.4) in Turkey rs= 0.97 and Nepal rs = 0.6. 

4.5.3. Preparedness 

4.5.3.1. Factual knowledge for preparedness 

Children were asked to select the responses they felt were suitable actions, and they were 

reminded to select more than one action that represents the appropriate response for each 

hazard. Tables 4.5 through to 4.9 shows that the children’s reported “correct action” knowledge 

for earthquakes, floods, landslides, storms and wildfires. The highlighted light grey areas are 

considered as correct answers by AFAD (2020) and, Finnis et al., (2004). 

Whilst the majority of the children in both countries were aware of the correct hazard response 

actions, some findings show that there is still a need for improvement of children’s awareness 

of response-related protective and safety behaviours knowledge. For example, in both countries 

less than 6% of children were unaware of the dangers of being close to the path of landslide or 

debris flow at the time of danger, and only 4.2% of children were unaware of the danger of 

staying inside in the event of fire. Interestingly, 80.5% of the Turkish children thought that 

calling the authorities is the correct action for landslides, whereas only 33.5% of the Nepalese 

children thought that.  

Table 4.5. Correct actions knowledge for earthquakes (shaded). 

             Turkey            Nepal 

        Kocaeli   Van Kathmandu Janakpur 

                                                                                        (% within city)        N=425  N=384   N=389       N=137 

Stay inside and take cover in a doorway, under beds or tables 68.7 57.3  48.6        40.9 

Curl into a turtle shape and protect your head (duck, cover, hold) 83.8 78.6      54.6        48.9 

If you are outside, find a tree or something sturdy to grab on to 33.6     39.6      33.7        31.4 

Stay right where you are and wait for it to be over 17.2 36.7       36.8       35.0 

Run outside 53.7 65.6       57.6       57.7 
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Table 4.6. Correct actions knowledge for flood (shaded). 

             Turkey            Nepal 

 Kocaeli    Van Kathmandu Janakpur 

                                                         (% within city)  N=425    N=384   N=389       N=137 

Move to an area higher than the flood level   78.1    71.9    73.0        81.0 

Listen to the radio   60.0    71.1    56.3        42.3 

Enter the flood area   38.6    44.0     56.8        62.0 

Go outside and look water   30.6    57.8     56.0        68.6 

 

 

Table 4.7. Correct actions knowledge for landslide (shaded). 

             Turkey            Nepal 

   Kocaeli     Van Kathmandu Janakpur 

                                                                       (% within city)   N=425   N=384   N=389       N=137 

Stay inside if you do not have enough time to get out the building 66.6 65.6     55.3       56.9 

Call the authorities 77.6 83.6     35.5       27.7 

Create a triangle of life and apply “drop, cover and hold” 39.8 33.6     36.2       20.4 

Enter the damaged building to get your stuff 14.1 19.0     18.0       14.6 

Be close the path of landslide or sludge stream at the time of danger 4.7  5.5     4.9          3.6 

 

 

Table 4.8. Correct actions knowledge for storm (shaded). 

             Turkey            Nepal 

                                                                  

(%within city) 

  Kocaeli     Van Kathmandu Janakpur 

  N=425   N=384   N=389       N=137 

Stay inside  87.1 83.9    73.5        90.5 

Listen for warnings on radio 73.6 81.5    65.6        58.4 

Shut all external doors and windows  78.8 80.5    87.7        96.4 

Run outside 3.1 4.4    6.2           2.9 

Go outside and try to find family/friends 15.1 27.1    22.4         19.0 
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Table 4.9. Correct actions knowledge for fire safety (shaded). 

             Turkey            Nepal 

                                                                           

(% within city) 

  Kocaeli     Van Kathmandu Janakpur 

  N=425   N=384   N=389       N=137 

Leave the fire area by the shortest route   85.4 84.9     85.9       91.2 

Close any doors that you pass through 49.6 41.1     29.3       20.4 

Do not leave glass and glass breaks in the forest  88.7 85.2     83.5       85.8 

Stay inside and wait to be told what to do 4.2 3.9      3.1         2.9 

If you are outside go inside 3.8 3.4      2.8         2.2 

 

4.5.3.2. Using PRISM to assess importance of preparedness  

To examine children’s perception of the importance of preparedness, they were asked “where 

would you like to put (mentioned) hazard to reflect its importance of preparedness in your life 

at the moment?” on PRISM. The closer the distance to the self-circle that participants placed 

their response cross on PRISM, the more important they perceived it for them to be prepared 

for that hazard (Fig. 4.3). Table 4.10 shows participants’ perception of the importance of 

preparedness perception, using PRISM, for earthquake, flood, landslide, storm, and wildfire 

hazards. The lowest number indicates the more perceived importance of children. 

Table 4.10. Mean and standard deviation of the children’s perceived importance of 

preparedness on PRISM template. 

   Earthquake Flood Landslide Storm Wildfire 

           N M SD M SD M SD M SD M SD 

Turkey  Kocaeli 425 7.5 6.4 7.5 5.1 9.0 6.0 9.9 6.0 10.2 5.6 

 Van 384 9.1 6.4 9.3 6.3 9.4 6.4 9.8 6.6 10.0 5.3 

  Total 809 8.3 6.4 8.4 5.8 9.2 6.2 9.9 6.3 10.1 5.5 

Nepal  Kathmandu 389 6.6 3.7 6.8 4.7 7.0 4.9 8.2 5.9 9.9 6.7 

 Janakpur 137 8.3 4.8 6.3 4.1 8.8 6.4 8.2 6.0 10.2 6.8 

  Total 526 7.1 4.1 6.7 4.5 7.4 5.4 8.2 5.9 10.0 6.7 

 

Table 4.10 shows that earthquakes were perceived as being the most important hazard to be 

prepared for among children in each location, except Janakpur. Children in Janakpur perceived 

flooding as the most important hazard to be prepared for. Furthermore, the importance of 

preparedness from children’s views showed the same trends in Kocaeli, Van, and Kathmandu. 

The hazard preparedness ranking was, from the most important to the least important; 
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earthquake, flood, landslide, storm and wildfire. In Janakpur, however the order was: flood, 

storm, earthquake, landslide, and wildfire.   

4.5.4. Previous exposure to hazards and disaster education 

The results show (Table 4.11) that in Van and Kathmandu, more than 93% of the participating 

children reported that they had felt an earthquake, in Kocaeli and Janakpur this value was less 

than 34%. In Nepal, more than 41% of children reported that their houses had been flooded, 

compared with less than 8% of the Turkish children’s houses. Children in Nepal had seen a 

landslide twice as frequently as children in Turkey. Also, the surveyed children in Nepal had 

been in a severe storm event four times more frequently than the Turkish children. Janakpur 

had the highest number of children experiencing a storm event and having their houses flooded. 

Finally, the surveyed children had experienced a fire incident in their home area rarely (less 

than 7%) in both countries.  

                                 Table 4.11. Previous exposure to hazards. 

 
            Turkey            Nepal 

                                                                  

(%within city) 

  Kocaeli     Van Kathmandu Janakpur 

  N=425   N=384   N=389       N=137 

Felt an earthquake  33.4 93.5 95.9        22.6 

Had their house flooded 7.3 4.2 41.4        51.8 

Seen a landslide  8.0 12.2 30.8        25.5 

Been in a storm 17.2 15.6 45.2        86.9 

Had a fire in your place 2.8 3.4 4.6          6.6 

 

Table 4.12 shows that in Turkey, 43% of children in Turkey reported participating in hazard 

education, compared with 28% in Nepal. Kocaeli had the highest percentage of hazard 

education participation (N=231, 54.4%), and Janakpur had the lowest number for hazard 

education (N=26, 19%). 

Table 4.12. Previous exposure to disaster education. 

           
N 

Participated in 

hazard education  

Turkey  Kocaeli 425 54.4 

 Van 384 43.2 

Nepal  Kathmandu 389 27.2 

 Janakpur 137 19.0 
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4.5.5. Factors predicting risk perception and preparedness  

Standard multiple regression was carried out to examine the effects of the demographic factors 

of interest (country and city status, exposure to hazard experience and education) on children’s 

perceptions of risk, importance of preparedness, and their estimates of likelihood of each 

natural disaster.  The children’s perceptions of the likelihood of occurrence of the five hazards 

were also included in the regression analyses for perceptions of risk and the importance of 

preparedness to check if these perceptions were related to the children’s expectations of how 

likely the events would be. Table 4.13 shows the correlations between the variables and Table 

4.14 reports the findings of the regression analyses. 
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The results of the correlation and regression analysis (Table 4.13 and 4.14) showed a number 

of significant relationships between country and city status and the dependent variables of risk 

perception and importance of preparedness though the effect sizes were quite small. Country 

status had a significant effect on earthquake, flood, landslide and storm risk perception. Turkish 

children gave higher ratings of earthquake risk, while Nepalese children gave higher ratings of 

flood, landslide and storm risk. Country also had an effect on ratings of the importance of 

earthquake, flood, landslide, and storm preparedness, with Nepalese children providing higher 

ratings of the importance of preparedness in each case. In sum, country status was related to 

risk perception and importance of preparedness for all the hazards except for wildfire. Country 

status predicted the children’s perceptions of the likelihood of all of the hazards, with children 

in Nepal predicting a higher likelihood for each hazard, though the difference between Nepal 

and Turkey was marginal for estimates of the likelihood of an earthquake occurring. 

As Kocaeli in Turkey, and Kathmandu in Nepal are considered wealthy cities, relative to Van 

and Janakpur, it gave an opportunity to investigate the effects of socioeconomic status on risk 

perception and importance of preparedness. The results show that city status had a significant 

effect on risk perception of all hazards, except wildfires. An examination of the mean scores 

from the cities shows that, on average, children in higher socioeconomic status cities predicted 

higher ratings of risk for earthquakes, flood and landslides; whilst children in lower 

socioeconomic status cities predicted higher ratings of risk for storms. However, the difference 

in predictions of storm risk was largely due to high ratings of risk from the children in Janakpur, 

who also provided the highest ratings of risk for floods. The results also show that city 

socioeconomic status had a significant effect on ratings of the importance of preparedness for 

earthquakes, floods and landslides with higher socioeconomic status predicting higher ratings 

of risk in each case, though it was notable again that children in Janakpur provided the highest 

rating of the importance of preparedness for floods. City status also predicted estimates of the 

likelihood of disaster occurrence for earthquakes and floods with higher ratings of likelihood 

being given by children in the wealthier cities. 

Despite some significant but weak correlations between disaster education and children’s 

perceptions of risk, the importance of preparedness and the likelihood of events, disaster 

education did not predict any of the dependent variables. A similar pattern was found for hazard 

experiences with one exception: experience of earthquakes was associated with children 

predicting a higher likelihood of earthquakes. As the children’s experience of the different 

hazards varied between countries, with floods being rarely experienced in Turkey (see Table 
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4.11) the possibility of multicollinearity was considered. However, analysis of the collinearity 

statistics showed that intercorrelation was not a problem. The VIF scores were considerably 

lower than 10 (1.1 to 1.4) and the tolerance scores considerably higher than 0.2 (0.7 to 0.9) for 

all the regression analyses. 

The children’s estimates of the likelihood of disaster occurrence did not predict their 

perceptions of risk from any of the hazards and preparedness for them with the exception of 

preparedness for landslides. The relationship was counterintuitive as perceptions of a higher 

likelihood of landslides predicted less importance placed on preparedness. However, the 

finding may reflect less thought given to preparedness for landslides by the children in Kocaeli, 

Van and Janakpur who thought they were unlikely to happen. The children in Kathmandu 

placed high importance on the need for preparedness for landslides, regardless of whether they 

thought they were likely. 

In general, the regression results show that country and city status were reliable predictors on 

children’s risk perception and importance of disaster preparedness, except for wildfire hazard. 

4.6. Discussion 

This study investigated children’s natural hazard awareness, risk perception, and their level of 

preparedness in different regions of Nepal and Turkey. The comparison of the objective risk of 

various hazards with children’s perceptions of the likelihood and risk of those hazards revealed 

that children in both countries had a well-informed awareness of the hazards that could affect 

them. The regression analyses found that gender, disaster education and disaster experience 

did not predict the children’s perceived likelihood of disaster events or their perceptions of risk 

and the importance of preparedness, with the exception of earthquake experience which was 

associated with children perceiving a greater likelihood of future earthquakes.  In contrast, the 

children’s country and the relative wealth of their home towns were found to predict their 

perceptions of risk and preparedness and the likelihood of particular hazards.   

4.6.1. Objective and subjective risk 

An important goal of the research was to identify gaps between the subjective risk perception 

of children and objective risks of their respective countries. According to the statistics 

presented here, there was a strong correlation between the country specific objective risk (Table 

4.2) and the rank order of the mean scores for the children’s risk perception (Table 4.4) 

especially for Kocaeli (Turkey), Van (Turkey) and Kathmandu (Nepal). The participating 
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children in Janakpur, mostly perceived floods and storms as the most threatening event in their 

life. This matches with their previous exposure to disaster experience as 86.9% of participating 

children in Janakpur reported that they experienced storms previously, and 51.8% reported that 

their house flooded (Table 4.11). It is important to note that the objective risk calculated for 

this research was based on the country specific objective risk, not objective risk at the local 

level due to the lack of the available data. Thus, we can say that children were well aware of 

the risk and hazard in their living environment.  

An important question associated with children’s risk perception is how children’s awareness 

of the objective risks affects their perceived risks. The results presented here demonstrate that 

children’s awareness of hazard occurrence (Table 4.3) in their living environment matches the 

country objective risk with only small differences. Over 48% of participating children in 

Kocaeli, Van, and Kathmandu were aware of the objective earthquake risk in their local 

environment. It is important to point out that even though children in Janakpur reported the 

likelihood of earthquake occurrence low (23.4%), they reported that earthquakes likely to cause 

injury 53.3%, which is the highest ranked hazard to cause injury compared to floods, landslides, 

storms, wildfires. More than 64.2 % of the children in Nepal were aware of the occurrence of 

floods, which is Nepal’s second highest objective risk (Table 4.2). It is interesting that even 

though children’s likelihood of hazard occurrence matches with countries objective risk, the 

regression results (Table 4.14) showed that the likelihood of the hazard occurrence predicted 

neither risk perception nor the importance of preparedness.  Despite the correlation between 

the mean scores for the children’s perceived risk from each hazard and the objective likelihood 

of the hazards in their countries, perceived likelihood was not a unique predictor of either risk 

perception or the children’s judgements of the importance of preparedness at the individual 

level of analysis. Therefore, anticipating a hazard did not necessarily increase the children’s 

concerns about the threat posed to themselves by the hazards or their level of preparedness. 

Reasons why the children’s perceived likelihood of events did not predict their perceived 

personal risk from those hazards are discussed in the section on country differences below. 

In accordance with the present results, previous studies have demonstrated a positive 

relationship between objective risk and risk perception for earthquakes (Knuth et al., 2014), 

and floods (Siegrist & Gutscher, 2006). However, the findings of Knuth et al, (2014) did not 

support the evidence of a positive relationship between objective risk and flood risk perception. 

This result may be because the country level objective risk for floods might not be accurate for 

local objective risk estimation. In addition, different from earlier studies, participants of this 
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study were children, not adults, and the geological context was different to that in similar 

previous research. Furthermore, these differences could be related to children’s disaster 

education, e.g., they might have discussed the risk and hazards in their living environment in 

their geography class, which could have raised their awareness. 

4.6.2. Hazard experience  

This research investigated the effects of hazard experience on children’s risk perception and 

their preparedness, because the relationships between these variables is unclear, especially 

within the context of children’s perceptions. The results showed that whilst there were small 

but significant positive correlations between flood, landslide, and storm experience and the 

perceived risk of the experience of those hazards (Table 4.13), hazard experience did not 

predict risk perceptions in the regression analyses (Table 4.14). Similarly, the correlation 

results showed that children who experienced storms and floods think that preparedness for 

those hazards is more important than for other hazards. However, the regression results did not 

show any significant relation between disaster experience and importance of preparedness. 

Consequently, whilst there were some correlations between disaster experience and 

perceptions of risk and preparedness, disaster experience was not a unique predictor of either 

perceptions of risk or the importance of preparedness. 

Ho et al. (2008) found that participants who experienced flood and landslides have a higher 

risk perception for these hazards. Furthermore, some researchers also found a relationship 

between experiences of floods (e.g., Siegrist & Gutscher, 2006; O'Neill et al., 2016) and 

landslides (Damm et al., 2013) and perceived risk of the experienced hazard. The findings were 

different from those findings, as disaster experience did not predict risk perception or 

preparedness in the regression analysis. Children who had experienced an earthquake predicted 

a higher likelihood of future earthquakes, but otherwise hazard experience did not predict the 

children’s perceptions of the likelihood of future events. The lack of an effect for disaster 

experience in this study could reflect the fact that hazard experience is associated with country 

(Turkish children rarely experience floods, landslides and storms) and varies dramatically 

between towns (more than 90% of the children in Van and Kathmandu had experienced an 

earthquake), perhaps obscuring any independent effects that might be due to disaster 

experience. However, the collinearity statistics showed hazard experience was not closely 

correlated with the other variables. Another reason could be that the effects of disaster 

experience were obscured because the items that measured disaster experience focused on the 
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children’s personal experience (e.g., had their house flooded). Simply witnessing the effects of 

disasters in their living area, might not be enough to sensitise children to the threat of particular 

events. 

It is also interesting to note that although only 33.4% of children in Kocaeli (Turkey) reported 

that they had felt an earthquake, their earthquake risk perception was considerably higher than 

those in Van (Turkey) where 93.5% of children reported that they had felt an earthquake. The 

finding might be explained by the previous hazard education of the surveyed children as 

Kocaeli had the highest percentage of children who had received hazard education with 54.4%. 

Furthermore, in both Turkish cities, only 7.3% and less of children reported that their house 

flooded; however, their flood risk perception was the second highest perceived risk after 

earthquake hazard. 

4.6.3. Disaster education  

One of the key aspects of this research was to understand the effects of disaster education on 

children’s risk perception and their preparedness.  The data presented here indicate that formal 

disaster education did not predict the children’s disaster risk perception and importance of 

preparedness. The results also showed that disaster education does not relate to children’s 

perceived likelihood of future hazard occurrence. There may be many reasons underlying this 

result. A possible explanation is that children might get the information about risk and hazard 

in their living environment indirectly in their daily lives (e.g., family, television, radio). For 

example, children can learn the history of the devastating earthquakes naturally in their society, 

without any specific disaster education. During data collection by the author in Kocaeli, some 

of the children were willing to share their family’s stories about the devastating 1999 Marmara 

earthquake, even though they did not experience that earthquake – an example of family stories 

that could assist disaster risk reduction passing down from one generation to the next by ‘word 

of mouth’.  

It is also important to note that in this research, the way children received disaster education 

and its quality were not assessed because of the limited time and resources constraints. Thus, 

this might affect the results related to disaster education. To get more fine-grained results, it is 

recommended that future researchers consider this.  
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4.6.4. Effects of country and socioeconomic status on perceptions of risk and 

preparedness 

One of the most robust findings of this research was that country status predicted children’s 

perceptions of the risk from four of the hazards (earthquakes, floods, landslides and storms) to 

themselves and their perceptions of preparedness for those hazards. Country status predicted 

children’s perceptions of the likelihood of all five hazards. With the exception of the children’s 

perceptions of their risk from earthquakes, which were seen as posing a greater risk by children 

in Turkey, the Nepalese children gave higher ratings than the Turkish children to their risk 

from hazards, the importance of preparedness for them and the likelihood that they would 

occur. On the face of it, the country differences appear to reflect the children's awareness of 

the objective risk of the hazards in each country, even though the children's estimates of the 

likelihood of disaster occurrence do not predict either perceived risk or preparedness. There 

were stronger correlations between hazard experience and estimates of likelihood than between 

hazard experience and perceived risk suggesting that the children's perceptions of the 

likelihood of hazard events but not their personal risk could have been swayed by their own 

experience. It is also important to note that the high risk and preparedness ratings from Nepal 

may reflect their very recent experience of disasters in the country. For instance, although 

storms are not an objectively high risk in Nepal, the 2019 storms in the Janakpur region 

probably influenced the perceptions of risk from storms in Nepal as a whole. 

Another important finding of this study was that the city socioeconomic status had a 

statistically significant effect on children’s perceptions of risk and preparedness for 

earthquakes, floods, and landslides, i.e., children who live in wealthier places had higher 

perceived risk and preparedness. These results are consistent with those of Vaughan and 

Nordenstam, 1991; Sokolowska and Tyszka, 1995; Enders, 2001; Gierlach et al., 2010, who 

indicated that cultural and socioeconomic issues had been found to influence risk perception 

heavily. However, these results should be interpreted with caution because these findings are 

limited to two locations in each country, and further child-centred studies are needed to 

understand the culture and socioeconomic factors. 

4.6.5. Comparison of children’s preparedness level 

In terms of children’s preparedness levels in Nepal and Turkey, the results indicate that children 

perceived the importance of preparedness for earthquake and flood hazards as more important 

than that for landslide, storm, or wildfire hazards. Regarding the knowledge of children’s 
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preparedness level, the important points are as follows: for earthquake knowledge, 40.9% or 

more participating children were aware of the earthquake protection action in both countries. 

For flood knowledge, in both countries, more than 42.3% of children were aware of the correct 

actions of moving higher, and listening to the radio. However, 30.6% of the surveyed children 

were not aware of the danger of flood water. For landslide actions, more than 55.3% of 

participating children were aware of the advisable actions. Regarding storm action, more than 

58.4% of the participating children in both countries were aware of the correct actions. For fire 

protection action, 83.5% of the children were aware of the advice to leave the area by the 

shortest route and to not leave glass or broken glass in the forest. However, only around 45% 

of the children in Turkey and around 25% of the children in Nepal were aware of the advice to 

close any doors that they pass through.  

It is of note that only 33.5% of the Nepalese children reported that they would call the 

emergency authorities, compared to 80.5% of the Turkish children. A possible explanation for 

this might be that Nepalese disaster and emergency systems are insufficiently active in the 

region, or children do not trust their emergency systems. Shrestha and Pathranarakul (2018), 

highlighted the current weaknesses of Nepalese government institutions (e.g., Nepal Army, 

Nepal Police, public hospitals) in terms of effective responses after the 2015 Nepal earthquake, 

even though those institutions made a significant contribution and saved many lives. Another 

possible explanation, if the differences in collectivism and tradition between Nepal and Turkey 

(Schwartz, 2014) are correct, is that Nepalese children may feel it is not their role to call the 

authorities, with Turkish children being more likely to behave autonomously than their 

Nepalese counterparts. Further research is needed to explore perceptions of the usage of 

emergency systems in Nepalese communities. 

Children in Janakpur had the highest percentage of correct storm actions to protect themselves. 

This might be related to their previous storm experience, which in turn encourages them to be 

more aware of the storm protection. It is surprising to note that in Janakpur, the “listen to the 

radio” action was rated lowest. This pattern can be seen in the other correct actions for natural 

hazards. There might be many reasons for them not to prefer to “listen to radio”. A possible 

explanation might be that there is very little useful information regarding hazards and risk about 

their local area through radio broadcasts in case of emergencies, which may cause them to use 

the radio less than in other participating cities to obtain information for emergency activities. 

In general, children’s knowledge of correct actions was good in both countries; however, there 

is still room for improvements to children’s knowledge of risk and hazards in their local area. 
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4.6.6. Limitations of this study 

One of the limitations already mentioned is the difficulty of separating the effects of disaster 

experience from more general effects of country and place of residence, where relative 

affluence and historical family experience of hazards may condition perceptions of risk and the 

need for preparedness, as much as direct personal experience. The problems of isolating and 

measuring disaster experience in this study illustrate how the relationship between hazard 

experiences and preparedness is a complex process which requires further research, as 

highlighted by Lindell and Perry (2012), Ejeta et al. (2015) and Becker et al. (2017). 

Sampling issues produced some further limitations in this study. Firstly, there was limited 

access to data in Janakpur. During data collection in Janakpur, some of the schoolchildren were 

not available for the survey and due to time and logistics constraints, it was not possible to visit 

the area for a second time. These aspects limited the overall sample for Janakpur. Another issue 

is that even though in this research we tried to have representative samples from each country, 

the samples might not be representative of both countries. Also, research was limited to 11-14 

years old children.  

In terms of the objective risks, attempts were made to measure at the local level. However, that 

was not always possible, for example, the number of children affected by floods was not 

available at the local level. Finally, the percentage of children who had received disaster 

education varied substantially between the countries and cities, making it difficult to 

distinguish the effects of education from other local area experiences. 

4.7. Conclusion  

In conclusion, this research sought to provide novel information about various aspects of 

objective risk, hazard experience, awareness, perception, and preparedness with a large sample 

of school children in Nepal and Turkey. There are important outcomes in terms of child-centred 

disaster management for all of the society’s engagement partnership which, hopefully will 

make life safer and help to create more resilience to disaster. The main findings of this research 

are: 

(1) Children have an accurate risk perception in comparison with their countries’ objective 

risk and reflect the objective risks of their living environments. 
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(2) Country status was related to perception of risk and importance of preparedness for all 

the hazards, except for wildfire. City socioeconomic status had a significant effect on 

risk perception and importance of preparedness for earthquakes, floods and landslides.  

(3) Children in both countries showed similar trends in their knowledge of the correct 

actions for disaster preparedness. However, there was a difference with regard to 

“calling emergency services”: 33.5% of the Nepalese children reported that they would 

call the emergency services, compared to 80.5% of the Turkish children. 

In summary, this research shows that children have great potential for assisting the 

development of disaster management and creating disaster-resilient communities. Children 

must to be considered as an important part of the community for disaster risk reduction. To do 

that, children engage with knowledge about hazards and risk by informal means in their 

everyday life, and through disaster education programmes. It is recommended that disaster 

education should be an integral part of school curricula: it is a child’s right to learn about the 

risks that might affect their life.  

Further longitudinal research studies are needed to better understand children’s risk perception 

and preparedness levels. Although child-centred disaster management studies have increased 

in recent years, there remains a need for more research to provide insights into why and how 

children respond to hazardous events. The children’s choices for calling the emergency services 

are noteworthy: Turkish children preferred to call the emergency services to report a hazard 

event or to seek help, but only a minority of the Nepalese children would. Further research is 

needed to investigate this relationship because of its importance in emergency response. With 

regard to using the PRISM technique, children found it very easy to use, but the data entry took 

longer than expected. It would be useful to create a digital version of PRISM which could be 

freely accessed via the Internet. Regarding countries objective risk, it would be beneficial to 

have an online platform for each city’s previous hazard incidents, including data on loss 

parameters (e.g., affected people, economic loss, damaged buildings) for future researchers 

working in disaster risk reduction. 
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CHAPTER FIVE 

 

EFFECTS OF DISASTER EDUCATION ON CHILDREN’S RISK PERCEPTION 

AND PREPAREDNESS: A QUASI EXPERIMENTAL LONGITUDINAL STUDY 

 

 

5.1. Abstract 

This is the first study using the quasi experimental longitudinal research design to measure the 

effects of disaster education for children. The effects of disaster education were examined on 

children’s risk perception and preparedness were examined in the Van and Kocaeli provinces 

of Turkey during a two-year time period, with a sample of 720 schoolchildren. Experimental 

and control groups were randomly allocated, with a condition that both groups were from the 

same ages, grades and schools. The disaster education intervention was designed to improve 

the children’s awareness of natural hazards in their living environment and their knowledge of 

disaster risk reduction using discussion, visual materials and interactive teaching of emergency 

management. The results indicate that disaster education intervention can help children to be 

more aware of the importance of preparedness for disasters; even though it does not make a 

statistically significant difference to children’s risk perception in the long term. More 

importantly, this study showed that disaster education enhanced the protective measurements 

taken by children for disasters. Through the disaster education intervention, it was also 

observed that visual materials were beneficial for children to understand the risks and hazards 

in their living environments. The findings are of importance for organisations such as 

government departments or NGOs when designing or improving disaster education programs.   

 

Keywords: Disaster education; children; risk perception and preparedness; longitudinal study.  
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5.2. Introduction  

There is growing consensus about the positive impact of disaster education in reducing the 

effects of natural disasters in communities, as acknowledged by researchers (e.g.  Parham, 

2021, 2022; Shaw et al., 2011; Shiwaku et al., 2007) and international frameworks and agendas 

(UNISDR, 2015; UNESCO, 2008; UNISDR, 2006). While disasters are hard to prevent, 

measures can be taken to mitigate the impacts of disasters and to reduce human and property 

losses. There is evidence that low awareness of natural hazards and inadequate understanding 

of risk can have undesirable effects on people’s preparedness, response to hazard events, and 

recovery (Torani et al., 2019). Education is one of the crucial elements of disaster risk reduction 

initiatives (Shaw et al., 2011), with strategies for increasing awareness being one of the key 

elements of effective disaster risk reduction education (Aghaei et al., 2018). 

Children are the group most affected by disasters (UNISDR, 2011), with approximately 175 

million children being likely to be affected by natural disasters every year (Dyregrov et al., 

2018). Children are most at risk in disasters because of their level of behavioural and 

psychological development, their relatively small physical size and their complete or partial 

reliance on adults (Zahran et al., 2008). However, when supported, empowered and given a 

chance, children can be better prepared for the effects of disasters (Peek, 2008) and, in some 

situations, they may be more resilient than adults (Bartlett, 2008). Some research indicates that 

involving children in the disaster management planning phases not only helps them but also 

benefits their families and communities in reducing disaster impacts (Haynes & Tanner, 2015; 

Ronan et al., 2015).  

Recent research has examined the relationship between children and disasters, including 

different aspects associated with children’s readiness and preparedness, and more generally, 

attention to children’s role in increasing community preparedness and resilience (e.g., 

Anderson, 2005; Peek et al., 2018; Santos-Reyes et al., 2017; Yildiz et al., 2020). According 

to Amri et al. (2018) the growing research around children and disaster studies can be classified 

into three main knowledge areas: the integration of education and disaster risk reduction, the 

effects of disasters on children, and children’s participation in disaster risk reduction. This 

article seeks to contribute to the first knowledge area, children's disaster education. 

5.2.1. The effects of disaster education on children   

Disaster education is one of the recognisable approaches for preventing and reducing  the risk 

of disaster, especially for children. UNISDR and UNICEF (2011, p.19) reported that 



119 
 

knowledge and disaster education for children aims to “....contribute to a drastic 

shift…[...]...towards a more proactive preventative approach to disasters”. They also 

highlighted that children are the fundamental motive for the initiatives of disaster risk 

reduction, as the leaders of tomorrow and key agents for change. Using the Hyogo Framework 

for Action, some countries (e.g., Turkey, France, Russia and Georgia) have taken steps to 

prioritise disaster education for children in the school curriculum (Johnson et al., 2016). The 

2015-2030 Sendai Framework for Disaster Risk Reduction (SFDRR) aims to include disaster 

education in the entire disaster management cycle and has many examples of children and 

youth engagement in disaster risk reduction initiatives (UNISDR, 2015). For instance, the 

Republic of Korea has implemented a school safety programme involving teachers and 

students; Canada has a community-based resilience planning programme in which indigenous 

youth, together with elders and adults, take part in risk assessment and emergency preparedness 

activities that blend traditional knowledge and western science (UNDRR, 2018). 

Some important findings have demonstrated that disaster education programs with children can 

foster a variety of benefits (Finnis et al., 2010; Ronan et al., 2010; Shaw et al., 2004). A series 

of quasi-experimental studies on disaster education showed that children who received disaster 

education displayed better understanding of risk and hazards, improved household 

preparedness, and reduced hazard related fears (Finnis et al., 2010; Ronan et al., 2010; Ronan 

et al., 2012). While this evidence further supports the importance of disaster education, the 

long-term effects of it are still unclear, and several authors maintain the view that there is 

minimal rigorous assessment of the efficacy of these programmes in producing intended 

learning and behavioural results (Johnson et al., 2014; Ronan & Towers, 2014; Toyoda et al., 

2021). In a case study of school-based disaster education in 30 countries, Selby and Kagawa 

(2012, p. 35) concluded that: “assessment of student learning is the least considered and least 

developed element of disaster risk reduction education”. In addition, Johnson et al. (2014) 

indicated that measurable programme outcomes that directly connect children’s learning to 

improvements in disaster preparedness is one of the areas that needs further research.  

5.2.2. Aim of this study 

The aim of this study was to examine the effects of a disaster education intervention on 

children’s risk perception and preparedness It also sought to advance longitudinal studies of 

risk perception and preparedness by using a quasi-experimental methodology in child-centred 

disaster research,  during a two year time period. The disaster education condition used here 
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contained elements of emergency management materials and visual materials adapted from 

Ratiani et al. (2011), UNICEF (2012), and AFAD (2018c) (see details in the Appendix). The 

hypothesis was that the disaster education condition would have a positive effect on children’s 

risk perception and preparedness. It is important to  acknowledge the positive effects of disaster 

education documented in former studies (e.g., Shaw et al.,2004; Shiwaku et al., 2016), and 

contribute to this body of evidence by applying a quasi experimental longitudinal design in a 

different location. 

5.3. Methods  

5.3.1. Study Area: Turkey 

Turkey is exposed to many types of natural disaster, particularly earthquakes, due to its 

geological features and its climate. These disasters generally interrupt the functionality of the 

affected population, local infrastructure, and governments. For example, the 1999 Marmara 

Earthquake (magnitude 7.4 Mw) hit Kocaeli and Istanbul, causing 17,000 fatalities and 43,953 

serious injuries; 120,000 houses were damaged beyond repair and 300,000 people were left 

homeless (Ozmen, 2000). Large-scale disasters occur every seven to eight years in Turkey 

(Okay, 2005) and the disaster risk is  increasing (INFORM, 2020).  

Children aged between 0-17 years comprise 27.5% of Turkey’s population (Turkish Statistical 

Institute, 2020): they are disproportionately affected by disasters, relative to adults.  A key 

impact is on health, with disasters exacerbating child mortality rates (Ersoy & Kocak, 2016). 

Another major impact is via reduced school education. For instance, after the 1999 Marmara 

earthquake, 820 of 1651 schools in Istanbul were severely damaged, with many schools closed 

for up to four months (Yüzügüllü & Erdik, 2003). 

The two cities selected for this study were chosen firstly because of their location on 

seismically active fault lines and secondly due to their varied levels of socioeconomic 

development. Both cities have experienced devastating earthquakes in the past 25 years: 1999 

in Marmara (Kocaeli) and 2011 in Van (AFAD, 2018a). In the SEGE (2011) socio-economic 

development ranking for Turkey’s 81 provinces, Kocaeli is ranked 4th, while Van is ranked 

75th. 
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5.3.2. Overview of the Design 

The current research was designed to examine the effect of disaster education on children’s 

risk perception and preparedness in the cities of Kocaeli and Van. Children’s perceptions of 

risk and preparedness were measured for a two year  period, along with their hazard 

adjustments for disasters before and after the disaster education intervention. The methodology 

had a quasi-experimental design (Cook &  Campbell, 1979). The data were collected from the 

control and experimental groups in four time periods: (1) April-May 2018, (2) October-

November 2018, (3) April-May 2019, (4) October-November 2019. The experimental group 

intervention took place in October-November 2018 (Figure 5.1). 

5.3.3. Procedure 

Institutional ethical review was obtained before conducting research (University of Portsmouth 

Ethical Review reference number SFEC 2018-028). In the first data collection point, during 

April 2018, all participants were school children selected from grades 5 and 6 (11-14 years 

old). The age bracket of 11–14 years was selected in line with the ethics policies of the Turkish 

Ministry of National Education and the University of Portsmouth (Yildiz et al., 2020).  

The sampling strategy was driven firstly by researchers and secondly by the Turkish Ministry 

of National Education, along with the school authorities. The Turkish Ministry of National 

Education gave permission for the survey to be run in 6 out of 24 of their government-run 

schools in Golcuk (Kocaeli), and 5 out of 56 in Ipekyolu (Van). Each individual school was 

selected for participation based on class availability. Individual teaching classes in which the 

survey would be carried out were selected by school managers. When permission for a school 

survey was gained, the families of the sampled children were sent an information letter and 

consent form in their child’s school bag, explaining the survey and requesting their signed 

permission for their child to participate. Before starting this survey, the school children were 

told about the purpose of the study, and their right to decide on their participation in the research 

was explained. Individuals were encouraged to answer the questions, and to ask for clarity if 

there was anything they found difficult about the research. 

Questionnaire data were collected from 815 children in the cities of Van (n= 387) and Kocaeli 

(n=428). This sample size follows the guidance of Krejcie & Morgan (1970), who indicate that 

a sample size of 384 is sufficient for a population size of more than 1,000,000. According to 

the Turkish Statistical Institute (2019), the population of Golcuk (Kocaeli) is 162,584, and for 
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Ipekyolu (Van) it is 312,244. In 2018, the total population of 11-14 years old children (grades 

5 and 6) in the 11 schools selected were: 1740 in Golcuk (Kocaeli), and 2398 in Ipekyolu (Van). 

The study recruited 815 participants, who were divided into two groups as similar as possible 

in both cities. Both groups were from the same ages, grades and schools. Experimental or 

control groups were randomly allocated by flipping a coin by the author. The disaster education 

intervention for the experimental group was delivered by the author with the observation of 

school teachers. The author conducted two pre-tests prior to the intervention, first in April-May 

2018 and second in October-November 2018 in both the experimental and control groups. One 

week after the experimental group received the disaster education intervention in October-

November 2018, the same questionnaires were applied to the same experimental group to 

measure the short-term effects of the intervention. Following that, six month and 12-month 

post intervention assessments were conducted with both groups. Figure 5.1 presents the flow 

diagram of the study. A total of 66 children from Kocaeli and 29 children from Van were lost 

to follow up at different data collection points, as they were not available on the day of data 

collection or changed their school or class. Their previous responses were excluded from the 

survey. 
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Figure 5.1. Flow diagram of the study. 

 

Before the disaster education intervention in October-November 2018, children were asked 

about their previous exposure to disaster education (Yildiz et al., 2020). Forty-three per cent of 

the surveyed children in Van and 51.3% of the surveyed children in Kocaeli reported that they 

participated in disaster education in their school, while 2.3% of the children in Van and 5.2% 

of the children in Kocaeli reported that they participated in disaster education outside school.   

5.3.4. Intervention: Disaster Education 

The disaster education intervention rolled out aimed to improve children’s awareness of natural 

hazards in their living environment and disseminate disaster risk reduction information. The 

educational content was adapted from Ratiani et al. (2011), UNICEF (2012), and AFAD (2018) 

and edited by the research team with the main difference of using more discussion, visual 

materials and interactive teaching of emergency management. The details of the disaster 

education programme are provided in the Appendix. Before the implementation of the 

intervention, all materials were revised and evaluated by the research team and the school 

teachers. In April 2018 a pilot study was conducted in two randomly selected classes of school 

children, in both Kocaeli and Van with samples of 38 children, and 28 children respectively. It 

was also checked by the school authorities, with the research being well received by the school 

authorities and with positive comments from the parents of participating children. 

The disaster education session was delivered by the Turkish-speaking researcher (author) with 

the observation of the principal teachers. The intervention lasted between 60-90 minutes, 

depending on the children’s questions and the size of the classes, by using a PowerPoint 

presentation, with video clips, pictures from previous earthquakes, floods, landslides, storms, 

wildfires, and a local topographic map. In total, children were divided into two groups, control 

and experimental in both study locations, Kocaeli and Van  (see Figure 5.1). Figure 5.2 below 

depicts the infrastructure available in the participating schools. 
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Figure 5.2. Children participating in the DE sessions in Kocaeli (a,b) and Van (c,d). 

5.3.5. Measures 

In this research, the PRISM tool, Pictorial Representation of Illness & Self-Measure (Buchi et 

al., 1998; Sensky & Büchi, 2016; Yildiz et al., 2020; 2021; 2022) and close-ended 

questionnaires were used to measure the risk perception, importance of preparedness, and 

hazard adjustments for disaster preparedness, following the methodology of Yildiz et al. (2020, 

2021). PRISM is an innovative technique to understand children’s risk perception and 

importance of preparedness. A paper and pencil version of PRISM was used, and the children 

were shown an A4 (210 x 297 cm) sheet of white paper, with a fixed circle in the corner of the 

paper. Respondents were asked to indicate their perceptions of risk and preparedness for 

various hazards by indicating their proximity to 'self' on the sheet. The assumption behind the 

methodology of the tool is that the closer participating children locate their response to the 

circle representing the self, the higher they perceive the risk or need for preparedness. This 

technique, with a good test-retest reliability (Yildiz et al., 2020, 2021), was employed because 

it enables a wide range of responses, potentially providing a better understanding of children’s 

risk perception and importance of preparedness.  

Risk perception;  

The children’s risk perception was measured by using PRISM, the Pictorial Representation of 

Illness & Self-Measure (Buchi et al., 1998; Sensky & Büchi, 2016; Yildiz et al., 2020). 

Children were asked, “Where would you put the (mentioned) hazard to reflect its threats to 

your life at the moment?” They then asked to place the ‘hazard’ on the PRISM template. The 

range of scores on the PRISM template was from 0 cm to 27 cm. The closer they locate their 

response to the self-circle, the higher they perceive the risk. 
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Importance of preparedness;  

Using PRISM, children were asked, “Where would you like to put ‘hazard’ to reflect its 

importance of preparedness?” to understand the importance of preparedness in their life. They 

then asked to place the ‘hazard’ on the PRISM template to show the importance of preparedness 

for the mentioned hazard. The range of scores on the PRISM template was from 0 cm to 27 

cm. The closer was the distance to the “self” circle that participants placed their response on 

the PRISM template, the more important it became for them to be prepared for a given hazard. 

Hazard adjustment; 

Children’s hazard adjustments for disasters, before and after the disaster education 

intervention, were measured using close-ended questionnaires (yes, not sure, no). The first 

questionnaire data for hazard adjustments were collected in October-November 2018 in the 

pre-intervention time period, with the second dataset collected one year after the disaster 

education intervention in October-November 2019. 

 

5.3.6. Plan of data analysis  

Using SPSS, descriptive statistics, and two sample t tests were used to compare baseline 

variables between control and experimental groups. Repeated measures analysis of variance 

was used to analyse the changes in risk perception and the importance of preparedness over 

time to test the effectiveness of the disaster education intervention. A Wilcoxon signed rank 

test was performed to analyse the differences between measurements. A p value of less than 

.05 was considered significant. To measure the changes in the preparedness actions, paired 

sample t tests were used.  

5.4. Results  

5.4.1. Comparison of study variables between groups at baseline 

The study variables (risk perceptions and importance of preparedness) were compared between 

the experimental and control groups before the disaster education intervention by two sample 

t tests for the data collected in April 2018. Results yielded no statistically significant difference 

between the groups for both cities. 
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5.4.2. Children’s changing risk perception 

Children’s risk perception for earthquake, flood, landslide, storm and wildfire hazards in their 

living area was measured during a two year time period, using the PRISM tool. Figure 5.3 

shows the mean scores for the changing risk perception of the children during the two year 

study period. The closer their scores to zero, the more they perceived the mentioned hazard to 

be a risk.  

 

 

Figure 5.3. Mean scores of changing risk perception of children over a two year time period 

for earthquake, flood, landslide, storm and wildfire.  

 

Repeated measures analyses of variance were carried out to examine whether the disaster 

education had an effect on the children’s risk perception. Table 5.1 shows the changes in 

disaster risk perception in relation to time and group (experimental vs control). Lower mean 

scores indicate higher perceptions of risk. Repeated measures analysis of variance revealed that 

risk perception was higher in the experimental groups in Van for landslide, storm and wildfire 

risk and in Kocaeli for wildfire risk perception. Over time there was a statistically significant 

difference in both Van and Kocaeli for the earthquake and landslide risk perception. The group 



127 
 

time interaction was significant only for flood risk perception in Kocaeli. Although perceptions 

of flood risk increased in the experimental group after the disaster education intervention, a 

similar increase was found in the control group. Therefore, no evidence was found for an effect 

of the disaster education on perceptions of flood risk. 

Even though the results show no significant effect of the disaster education intervention on 

children’s risk perception, the mean scores of the post-interventions time points (T3 and T4) 

were lower than pre-intervention time points (T1 and T2) in the experimental groups in both 

studied cities. Furthermore, 1-week post intervention scores (DE) reached the lowest point in 

each  of the studied cities for earthquakes, floods and wildfires risks (see Figure 5.3). 
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Table 5.1.  Changes in disaster risk perception over time. 

 
Variables 

       1 Month      
        (T1) 

6 Month 
(T2) 

12 Month 
(T3) 

18 Month 
(T4) 

 Group Time   Group x Time 

      M (SD) M (SD) M (SD) M (SD)                      F (p) 

V
A

N
 

Earthquake Risk Perception        
    Experimental 6.54(4.97) 6.88(5.73) 5.90(3.29) 5.80(3.52)  1.44(.23) 4.78(.00) 0.49(.67) 

    Control 6.38(5.21) 7.41(5.83) 6.42(4.04) 6.21(3.16)     

Flood Risk Perception        
    Experimental 9.21(6.60) 9.56(6.86) 8.20(4.80) 8.85(6.00)  3.00(.08) 0.13(.06) 4.61(.13) 
    Control 9.66(6.77) 10.07(6.79) 9.15(5.24) 9.50(5.84)     

Landslide Risk Perception        
    Experimental 10.03(6.11) 10.59(6.32) 9.55(5.60) 9.13(6.15)  4.21(.04) 3.15(.03) 0.20(.89) 
    Control 11.04(6.24) 10.93(6.51) 10.28(6.07) 9.93(6.35)     

Storm Risk Perception        
    Experimental 10.36(6.73) 9.98(5.87) 9.45(5.81) 9.43(5.87)  6.49(.01) 1.24(.29) 0.44(.72) 
    Control 10.90(6.84) 10.01(6.28) 10.05(6.47) 10.56(6.01)     

Wildfire Risk Perception        
    Experimental 10.79(6.32) 10.32(6.26) 9.96(6.51) 9.33(6.23)  6.49(.01) 1.44(.23) 0.75(.52) 
    Control 10.93(6.25) 11.39(6.54) 10.61(6.16) 10.81(6.13)     

K
O

C
A

E
L

I 

Earthquake Risk Perception        

    Experimental 6.35(5.22) 5.13(3.04) 5.18(3.13) 5.39(3.04)  2.12(.15) 8.60(.00) 0.39(.72) 

    Control 6.65(5.99) 5.18(3.69) 5.43(3.10) 6.06(3.24)     

Flood Risk Perception        
    Experimental 9.33(6.12) 8.70(5.07) 7.71(4.46) 7.70(4.75)  0.71(.40) 1.91(.13) 4.80(.00) 
    Control 8.23(5.70) 7.33(4.47)   8.37(4.98)*  8.53(5.19)*     

Landslide Risk Perception        
    Experimental 10.85(5.77) 10.35(6.31) 9.02(5.70)  8.50(6.15)*  0.00(.96) 4.71(.00) 2.29(.08) 
    Control 10.22(5.45) 9.43(5.32) 9.66(6.39) 9.49(6.52)     

Storm Risk Perception        
    Experimental 10.08(6.58) 10.21(6.45) 9.68(5.47) 9.87(6.25)  1.57(.21) 0.09(.97) 0.78(.51) 
    Control 10.16(6.57) 10.16(6.18) 10.90(5.76) 10.26(6.21)     

Wildfire Risk Perception        
    Experimental 10.37(6.49) 9.64(6.22) 9.55(5.81) 9.33(5.79)  8.11(.00) 0.14(.94) 2.03(.11) 
    Control 9.96(6.38) 10.57(6.03) 11.12(5.45) 10.81(6.17)     

Note. * indicates that differences from the “6-month” were significant at p < .05 by Benferroni test. Group: test 

of between-subject effects. Time and TimeXGroup: Test of within subject effects Greenhouse Geisser. 

 

5.4.3. Children’s changing perception of preparedness importance 

Children’s changing perception of preparedness importance for earthquake, flood, landslide, 

storm and wildfire was measured during a  two year time period. The closer they placed their 

score to zero, the more important it was for them to be prepared for those hazards. Figure 5.4 

shows the changes in the importance of preparedness during the two year period for 

earthquakes, floods, landslides, storms and wildfires.  
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Figure 5.4. Mean scores of children’s changing importance of preparedness over a two year 

time period for earthquake, flood, landslide, storm and wildfire. 

 

Again, repeated measures analyses of variance were carried out to find out whether the disaster 

education had an effect on the children’s perceptions of importance of preparedness. Table 5.2 

shows the changes in the importance of disaster preparedness over time. Repeated measures 

analysis of variance revealed significantly different changes between the experimental and 

control groups in the importance of preparedness for earthquakes, landslides, storms, and 

wildfires in Van; and in Kocaeli for the importance of preparedness for landslides and wildfires. 

During the two years of the study, there was a statistically significant difference in Van for the 

importance of earthquake and flood preparedness; and in Kocaeli for the importance of 

earthquakes, floods, landslides and wildfires (see Table 5.2). There was a significant group and 

time interaction in the importance of earthquake, flood and wildfire preparedness in both cities 

which mainly reflected the effects of the disaster education on the importance of preparation 

for the experimental group. Interestingly, while the importance of flood preparedness in 

Kocaeli did not change significantly in the experimental group after the disaster education 

intervention, the control group thought it was less important to be prepared for flood events 

over time. 
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In addition to this, the mean scores of the post-interventions time points (T3 and T4) were 

lower than pre-intervention time points (T1 and T2) in the experimental groups in both studied 

cities and 1-week post intervention scores (DE) were the lowest in each experimental group  

except wildfire preparedness in Koceli. That means the experimental group considered 

preparedness for each hazard was more important, compared to the control group, in each of 

the studied cities (Figure 5.4). This also indicates that the disaster education intervention had a 

lasting effect on children in both studied cities. 

Table 5.2. Changes in importance of disaster preparedness over time. 

 
Variables 

       1 Month 
       (T1) 

6 Month 
(T2) 

12 Month 
(T3) 

18 Month 
(T4) 

 Group Time   Group x Time 

      M (SD) M (SD) M (SD) M (SD)                      F (p) 

V
A

N
 

Importance of Pre. for Earthquake        
    Experimental 8.53(5.21) 8.83(6.36) 5.23(3.45)* 6.33(3.47)*  9.57(.00) 12.87(.00) 5.10(.00) 

    Control 8.34(5.13) 8.71(6.33) 7.99(4.94) 7.81(5.18)     

Importance of Pre. for Flood       
    Experimental 9.20(6.35) 9.65(6.36) 7.08(4.64)* 7.93(4.38)  2.96(.09) 3.70(.02) 5.93(.00) 
    Control 8.64(6.49) 9.24(6.39) 9.21(6.01) 9.47(5.96)     

Importance of Pre. for Landslide        
    Experimental 9.01(6.30) 9.63(6.29) 7.93(4.47) 7.98(5.69)  5.52(.02) 1.82(.16) 2.73(.06) 
    Control 9.22(6.59) 9.61(6.78) 9.40(5.36) 9.98(6.75)     

Importance of Pre. for Storm        
    Experimental 9.93(6.55) 9.79(6.72) 8.49(5.76) 8.40(5.63)  15.28(.00) 0.27(.85) 2.67(.04) 
    Control 10.08(6.63) 10.03(6.74) 10.51(6.04) 10.93(6.62)     

Importance of Pre. for Wildfire        
    Experimental 10.32(6.63) 9.76(5.34) 8.84(6.07) 9.38(5.56)  15.93(.00) 0.54(.65) 3.16(.03) 
    Control 10.32(6.80) 10.40(5.33) 11.10(6.13) 11.61(6.61)     

K
O

C
A

E
L

I 

Importance of Pre. for Earthquake        

    Experimental 7.39(4.54) 8.27(7.73) 5.82(3.43)* 5.98(3.76)*  0.71(.40) 4.04(.01) 6.20(.01) 

    Control 7.04(4.54) 6.94(5.11)   7.08(5.07) 7.35(5.34)     

Importance of Pre. for Flood        
    Experimental    10.05(6.35)* 7.91(5.48) 7.18(4.24) 7.59(5.01)  0.91(.34) 8.85(.00) 3.66(.00) 
    Control 9.04(6.09) 7.83(5.20)  8.46(5.06)* 8.59(5.59)*     

Importance of Pre. for Landslide        
    Experimental 9.77(5.94) 9.23(6.20)  7.57(5.93)* 7.92(5.19)*  6.60(.01) 4.49(.00) 1.69(.17) 
    Control 10.02(6.83) 9.27(6.08) 9.34(5.98) 9.18(6.02)     

Importance of Pre. for Storm        
    Experimental 9.87(5.68) 10.42(6.20)  8.75(6.38)* 9.52(6.06)  0.77(.38) 2.25(.08) 0.60(.62) 
    Control 10.14(7.26) 10.01(5.98) 9.42(6.27) 10.20(6.42)     

Importance of Pre. for Wildfire        
    Experimental 10.47(6.14) 10.43(5.80) 8.27(5.59)* 9.27(6.10)  4.68(.03) 3.11(.03) 2.93(.03) 
    Control 10.22(7.04) 10.24(5.60) 10.02(6.29) 10.89(6.76)     

  Note. * indicates that differences from the “6-month” were significant at p < .05 by Benferroni test. Group: test 

of between-subject effects. Time and TimeXGroup: Test of within subject effects Greenhouse Geisser. 
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5.4.4. Children’s changing hazard adjustments 

Paired sample t tests were used to measure children’s hazard adjustments before and after the 

disaster education intervention. In both study locations the results had statistically significant 

differences in the experimental group for practising emergency drills at home, planning where 

to meet in an emergency, having a first aid kit, having a torch, and having a stockpile of water 

and food for three days (see Table 5.3). The disaster education intervention encouraged 

children to have a radio for emergencies in Van, yet it did not show the same effect in Kocaeli. 

There were also two significant changes in the control group in Kocaeli, for practising 

emergency drills at home and having a first aid kit, but the differences were not as strong as 

those in the experimental group.  

 

Table 5.3. Hazard adjustment of children before and after the intervention.  

 
Variables 

Ipekyolu (Van) Golcuk (Kocaeli) 

 Control Experiment Control Experiment 

 
I have practiced what to do in case of 
emergency at home 
 

 
t (178)= -.87 t (178)=-10.54** t (191)=-2.16* t (169)=-7.34** 

I have plan where to meet in 
emergency 

 t (178)= 1.87 t (178)= -7.96* t (191)= .57 t (169)=-2.97** 

I have a first aid kit.  t (178)= .12 t (178)=-6.67** t (191)=-2.26* t (169)=-2.91** 

I have a radio with a spare battery  t (178)= -.49 t (178)=-8.22** t (191)=-1.04 t (169)=-1.71 

I have a torch  t (178)= 1.17 t (178)= -6.71** t (191)=-1.59 t (169)=-3.76** 

I have a stockpile of water and food 
for three days 
 

 
t (178)= -.55 t (178)= -8.95** t (191)= -.97 t (169)=-3.10** 

I have a fire extinguisher  t (178)= -.63 t (178)=-1.87 t (191)= .33 t (169)=-1.30 

* p < 0.05; **p < 0.001. 1=no, 2=not sure, 3=yes 

 

5.5. Discussion  

5.5.1. Children’s changing risk perception  

This research looked at how children perceive natural hazards (earthquakes, floods, landslides, 

storms, and wildfires) to threaten their lives, before and after a disaster education intervention. 

The findings of this study indicate that the intervention significantly changed the earthquake 

and landslide risk perceptions of children in both cities. That is, children who received disaster 

education tended to perceive earthquake and landslide hazards as more of a threat to themselves 
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than children who did not receive the intervention (see Table 5.1). A possible explanation for 

this is that the visual materials and interactive earthquake and landslide demonstrations might 

be more helpful for children to visualise their local risks and hazards than standard educational 

techniques. The author observed that when children were shown pictures of landslides and 

earthquakes in their living environment, their reaction was more emotive or curious than those 

for other hazards. It is also important to highlight that even though there were no statistically 

significant changes for all hazards over time, the descriptive statistics indicated that after the 

disaster education, children perceived the hazards to be more threatening in their lives, relative 

to children who did not receive disaster education (Figure 5.3). 

In general, the control group scores remained relatively stable or showed a slight decrease 

(increase in risk perception), which might reflect a measurement effect, i.e., the questionnaires 

may have caused the children to become more aware of hazards. This study’s findings are 

consistent with Ronan and Johnston (2001, 2003), Ronan et al. (2010), Finnis et al. (2010) also 

reported that children who have been  exposed to a disaster education programme showed a 

better understanding of risk and hazards and have more accurate risk perception. Thus, by 

deploying a quasi experimental longitudinal design, this study contributes to the growing body 

of evidence about the positive effects of disaster education on children’s risk perception.   

Dennis (2005) suggested that young people need to be concerned about environmental hazards 

threatening a sustainable future. The findings of this research support the premise that disaster 

education initiatives can help children to be more engaged with environmental issues. In 

addition, the learning that occurs in social settings such as schools can influence an individual's 

risk perception and how they  manage or lower their risk (Feng et al., 2017). Thus, it might be 

helpful to incorporate the findings of this study not only in formal education but also in informal 

educational initiatives for community resilience. This was also highlighted by Shaw et al. 

(2004): the more school disaster education programmes can be linked to wider community 

activities, the more advantages there may be for children, families, and the society at large. 

5.5.2. Children’s changing perception of preparedness importance  

This research also investigated the effects of disaster education on children’s perceived 

importance of preparedness. In general, findings indicate that the post-disaster education scores 

were lower than pre-test scores. That is, after the disaster education intervention, children 

expressed that it was more important to be prepared for the hazards. It is clear from the results 
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that the disaster education intervention was effective for increasing children’s perceived 

importance of preparedness for disasters. 

The results are noteworthy because the increased level of perceptions of preparedness 

importance after the disaster education intervention can prompt children to reduce the risks in 

their living environment and potentially minimise the damage caused by disasters. Perceptions 

are a key element to encourage individuals to take action to, reduce, avoid, adapt to, or even 

ignore risks (Wachinger et al., 2013). This study provides a link between disaster education 

and the perception of preparedness importance; such findings can be an agent for building more 

disaster-resilient societies. 

Another notable feature concerns the decrease in the mean scores for the importance of flood 

preparedness in Kocaeli, between the T1 and T2 time points (Figure 4), which indicates that 

those children thought it was more important for them to be prepared for floods -  although 

their peers in Van responded differently. The reason behind this might be due to the fact that 

only the Kocaeli children experienced flooding between the T1 and T2  time points, with 

flooding during May 2018  (Yildiz et al., 2021).  

5.5.3. Children’s changing hazard adjustments 

The findings indicate that children who received disaster education tend to adopt more hazard 

adjustments for disaster preparedness than their counterparts in the control group (Table 5.3). 

Examples of how children took action after the intervention include practising what to do in 

case of emergency, having an emergency meeting point, and having a first aid kit; all of these 

measures’ mean scores were higher after the disaster education intervention. These results 

clearly indicate that disaster education was effective in encouraging the children to adopt 

hazard adjustments. These findings are in line with the research of Ronan et al. (2001, 2010) 

and Finnis et al. (2004), which suggest that disaster education initiatives could lead children to 

be more ready and resilient for future disasters.  

It is interesting that children’s response to having a fire extinguisher did not change 

significantly before and after the disaster education intervention in both cities. Of the possible 

explanations for this, children might not have enough power to encourage their families to 

consider access to a fire extinguisher and it might be regarded as a relatively expensive 

purchase for low-income families. Having access to a fire extinguisher is very important for 

saving lives during a fire emergency, and hence it is essential to involve children’s families in 
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considering this fact through disaster education programs, as a part of the disaster management 

cycle.  

Another finding was that children in Kocaeli did not choose to have a radio as a hazard 

adjustment for disasters. This might be because Kocaeli children are more interested in using 

electronic devices, such as smartphones and computers, rather than using radios. However, that 

was not the case in Van, where the children preferred radios, and where the author observed 

that children had few opportunities to use electronic devices, relative  to children in Kocaeli. 

5.5.4. Limitations 

Although these research findings have shown significant results for most study variables 

between control and experimental groups, there are some limitations. First, there might be some 

knowledge sharing after the disaster education intervention between the control and 

experimental groups, which may have impacted control groups’ perceptions. Even though 

control and experimental groups are from different classes, they might have had conversations 

in their social times about what they have learned. Secondly, children who reported that they 

participated in disaster education prior to the disaster education intervention were not removed 

from this research. While it has been tried to observe changes before and after the disaster 

intervention, it is important to acknowledge that this, a natural  setting, is different from a 

laboratory setting. Children might get the information in terms of disaster awareness or disaster 

risk reduction as a part of their individual teaching classes under their core subjects, such as 

discussion about environmental problems in science, geography or  technology classes, i.e., 

without specific disaster education. Moreover, it was not possible to learn the context, methods, 

materials and quality of disaster education children stated that they had received. For that 

reason, results from children who reported that they participated in disaster education were not 

removed from this research. 

5.5.5. Practical implications and recommendations  

A number of implications can be drawn from the findings. This study illustrates that disaster 

education can help children to pay more attention to the importance of preparedness for 

disasters in the long term. More importantly, this study showed that disaster education 

enhanced the protective measures taken by children for disasters. The findings are of 

importance for education institutions designing programmes to teach disaster-related subjects, 

not just for Turkey but also for disaster risk management globally.   
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Through the disaster education intervention, it was observed that visual materials were 

beneficial for children to understand the risks and hazards in their living environment. For 

example, when children were shown pictures of landslide hazards, some of the children 

mentioned that they had not been aware of landslides, but visual material helped them to better 

understand that hazard. It is thus recommended that during the disaster education, visual 

materials should be used to help children to understand the issues, and more effectively raise 

awareness. 

When the author asked children to explain in their own words what a “hazard” was, most of 

the children were confused about the meaning of ‘risk’ and ‘hazard’. Therefore, at the 

beginning of disaster education interventions, it would be beneficial to explain the meaning of 

risk and hazard, as well as the differences between those terms, especially by illustrating them 

through local examples. Although the participating children had disaster awareness and 

preparedness information in their school curriculum, via science, geography or  social studies 

classes, the teaching provided is not systematic, and is mostly based on earthquake hazards. It 

is recommended that disaster awareness and preparedness teaching should include different 

hazards, with explanations about how reducing the risks associated with those hazards can be 

beneficial for children and their families.  

5.6. Conclusion  

This study examined the effects of a disaster education on children’s risk perception and 

preparedness, using the PRISM survey methodology. The main findings of this research are: 

• Children who received disaster education tended to perceive earthquake and landslide 

hazards as more of a threat to themselves than children who did not receive the 

intervention. 

• Disaster education intervention increased children’s perception of preparedness 

importance, children thought it was more important to be prepared for the hazards. 

• Disaster education intervention was effective in encouraging the children to adopt 

hazard adjustments. 

The findings support the hypothesis of this study that disaster education intervention has a 

positive effect on children’s risk perception and preparedness. More importantly this study 

showed that children who received disaster education tend to adopt more hazard adjustments 
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for disaster preparedness. The findings also encourage the development of interactive disaster 

education to help children to cope with hazard events and better prepare for future disasters.   
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CHAPTER SIX 

GENERAL DISCUSSIONS 

 

 

6.1. Key Findings From each Chapter 

This thesis presents the results of an investigation into the factors affecting children’s risk 

perception and their preparedness for natural hazards using different methods and a variety of 

measurements. Chapter two investigated the children’s earthquake awareness, risk perception, 

and level of preparedness in the Van and Kocaeli provinces of Turkey. Earthquakes are among 

the deadliest natural disasters globally, including Turkey, often resulting in massive destruction 

and loss of lives. As Turkey’s urban population grows, so does the risk of earthquakes to people 

who live in high seismic hazard zones. Considering children’s vulnerability to disasters, to 

better help them prepare for and cope with earthquakes, it is crucial to learn more about how 

children perceive earthquake hazards. The findings of this chapter showed that children had 

accurate earthquake risk perception and were generally aware of the earthquake risk in their 

living environment; however, their level of preparedness was very low. They did not have 

sufficient information on preparedness plans and practices, nor on preparedness measures and 

hazard adjustments. Based on the data used in this chapter, there was a consistent relationship 

between: earthquake risk perception, earthquake awareness, knowledge of preparedness, 

perceived importance of preparedness, and earthquake education programs. The findings also 

indicate that children who participated in earthquake education programs had higher 

earthquake awareness, foresee future earthquake occurrence and the potential causes of injury. 

Another important finding of this research is that “family” found children’s first source to get 

information about hazards in two study locations. This highlights the importance of involving 

“family” factors in disaster risk reduction studies. The findings also indicated that children who 

participated in earthquake education programs had higher earthquake awareness, foresee future 

earthquake occurrence and the potential causes of injury. Furthermore, the findings show that 

children who lived in an area of lower socioeconomic status had a lower perception of 

earthquake risk. 
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Chapter three focused on children’s flood risk perception and preparedness. Turkey has been 

affected by devastating floods on several occasions in recent decades, resulting in loss of 

human life, deterioration of health conditions, with billions of dollars of economic damages. 

Recently, heavy rainfall hit the Black Sea region in northern Turkey; at the time writing (July 

2021), several people died, and many were evacuated due to catastrophic flooding. 

Unfortunately, this will not be Turkey’s last flood event. The risk of flooding rises day by day 

due to the increasing population, climate change, unplanned urbanization, inadequate 

infrastructure, as well lack of proper agricultural policies. While the risk of floods to the 

population grows, it is important to understand how children perceive flood risks and prepared 

for them. 

This chapter investigated how real flood experience changed children’s risk perception and 

their preparedness for floods. It should be noted that this chapter was not included in the 

original research program because flood events generally happen unexpectedly, and it is hard 

to predict the exact time and location for it. Data obtained for this research was based on a two-

year longitudinal study begun in April 2018. The May 2018 Golcuk local flood event occurred 

between the two sampling dates. The first survey was in April 2018, with the second conducted 

six months later, in October 2018.  The finding of this showed that there was no statistically 

significant difference in children’s flood risk perception before and after the local flood event. 

However, the importance that children placed on preparedness increased after the flood event. 

The flood preparedness level of the children surveyed indicates that Turkish children had 

insufficient knowledge of effective flood preparedness activities: there is an urgent need to 

make them better prepared for floods. Furthermore, almost half of the participating children 

rated local flooding as “unlikely” to happen, even though their neighbourhood had experienced 

a flood event in the recent past; and most of them responded that future local flood events were 

“unlikely” to cause injury.  

Chapter four aimed to better understand how children interpret and respond to hazardous 

events. The objectives of this chapter are to investigate and compare children’s hazard 

awareness, preparedness, and risk perception in Nepal and Turkey; to compare specific 

objective risks and how they relate to children’s risk perceptions; to investigate the following 

factors that affect children’s risk perception and their level of preparedness: disaster 

experience, disaster education, county and city status. Results showed that: (1) Children's risk 

perceptions were in line with their country’s objective risk perception and reflected the 

objective risks of their local environments; (2) There were differences between the countries 
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in relation to perception of risk and the importance of preparedness for all the hazards except 

wildfire. Risk perceptions and the importance of preparedness for earthquakes, floods and 

landslides also varied with the socioeconomic status of the sampled cities; (3) Children showed 

similar trends in terms of knowledge of the correct action for disaster preparedness. However, 

there was a difference with regard to “calling the emergency services”: only 33.5% of the 

Nepalese children would call the emergency services, compared to 80.5% of the Turkish 

children. This research was important to understand the children’s perspective in terms of risk 

perception and preparedness for natural hazards from different countries. It also contributed to 

the limited literature on children’s risk perception and preparedness with cross country 

comparison. 

Chapter five aimed to understand the effects of disaster education on children’s risk perception 

and preparedness for five natural hazards (earthquake, flood, landslide, storm, and wildfire) 

during a two year time period. The strength of this chapter is that it is the first study using the 

quasi experimental longitudinal research design to measure the effects of disaster education for 

children. The effects of disaster education were examined on children’s risk perception, and 

preparedness was examined in the Van and Kocaeli provinces of Turkey during a two year time 

period, with a sample of 720 schoolchildren. This study illustrates that disaster education can 

help children to be more aware of the importance of preparedness for disasters, although the 

studied children showed that disaster education is not the key factor for them to perceive the 

risks in their living environment. However, it should be noted that disaster education had a 

significant effect on both risk perception and the importance of preparedness in the short term. 

More importantly, this study showed that the disaster education intervention enhanced the 

protective measurements taken by children for disasters. 

6.2. Answering the Research Questions 

(1) What are the factors shaping children’s risk perception and their preparedness? 

The findings indicated that children who participated in earthquake education programs had 

higher earthquake awareness, foresee future earthquake occurrence and the potential causes of 

injury. This study illustrates that disaster education can help children to be more aware of the 

importance of preparedness for disasters, although the studied children showed that disaster 

education is not the key factor for them to perceive the risks in their living environment. 

However, it should be noted that disaster education had a significant effect on both risk 

perception and the importance of preparedness in the short term. More importantly, this study 
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showed that the disaster intervention enhanced the protective measurements taken by children 

for disasters. Flood experience did not change children’s flood risk perception before and after 

the local event. However, there was a statistically significant difference in children’s perception 

of importance of flood preparedness before and after the local flood event. The importance that 

children placed on preparedness increased after the flood event. There were differences 

between the countries in relation to perception of risk and the importance of preparedness for 

all the hazards except wildfire. Risk perceptions and the importance of preparedness for 

earthquakes, floods and landslides also varied with the socioeconomic status of the sampled 

cities. Children who lived in an area of lower socioeconomic status had a lower perception of 

disaster risk. The findings indicate that gender did not relate to either children’s perceptions of 

risk or the importance of preparedness.  Also results showed that children's risk perceptions 

were in line with their country’s objective risk perception and reflected the objective risks of 

their local environments.  

(2) What is the relationship between children’s risk perception and preparedness? 

The main findings show that in most cases disaster risk perception is related to the knowledge 

of correct actions of disaster preparedness, and importance of preparedness. Although the 

correlations are significant between these variables, they remain rather weak. Therefore, they 

do not represent large differences. Despite an increasing number of researches, the relationship 

between risk perception and preparedness still remains unclear, and there is a need for further 

studies to investigate this relationship. 

(3)  How does disaster education affect children’s risk perception and their preparedness 

change over time? 

The longitudinal study revealed that the disaster education intervention significantly changed 

earthquake and landslide risk perceptions of children statistically significant over time in both 

cities. That means children who received the disaster education tended to perceive earthquake 

and landslide hazards as more of a treat to themselves than children who did not receive the 

disaster education. The findings also have shown that the disaster education interaction had a 

significant effect on children’s risk perception in the short term. 

The findings indicated that earthquake and flood hazards were perceived to be the most 

important to be prepared for, in each group, during the two-year study. The findings also 

showed that the disaster education had a significant effect on children’s importance of 

preparedness in the short term. Even though those changes increased on the following time 
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points, the post-disaster education scores were lower than pre-test scores. That means after the 

disaster education intervention, the children thought it was more important to be prepared for 

the hazards. Those results are noteworthy because the increased level of importance of 

preparedness after the disaster education intervention can prompt children to reduce the risks 

in their living place and potentially minimise the damage caused by disasters. It is clear from 

the results that the disaster education interaction was effective for increasing children’s 

perceived importance of preparedness for disasters. 

The findings indicate that children who received disaster education tend to adopt more hazard 

adjustments for disaster preparedness, such as mean scores of their level of practicing what to 

do in case of emergency, having an emergency meeting point, and having a first aid kit was 

higher compared to their scores before disaster education. It is clear from the results that 

disaster education was effective in encouraging the children to adapt to hazard adjustments. 

6.3. International Context  

This research was important to understand the children’s perspective in terms of risk perception 

and preparedness for natural hazards. This thesis contributes to the limited literature about 

disaster and children: children’s risk perception and preparedness for natural hazards; the 

relationship between children’s perceived risk and preparedness in disaster context; factors 

(e.g., gender, disasters experience, disaster education, city and country status) that might have 

an effect on children’s perceiving the risks and hazards in their living environment, and their 

preparedness for natural disasters. Another contribution of this thesis is that presenting new 

information and insight by using the Pictorial Representation of Illness and Self Measure 

(PRISM) technique to understand how and why children perceive the risks and are prepared 

for natural disasters the way they do. There are important implications in terms of child-centred 

disaster management which hopefully will make life safer and help to create more resilience to 

disaster in society as a whole. 

6.4. Limitations of this study 

This study has some limitations. Sampling issues produced some further limitations in this 

study. Firstly, there was limited access to data in Janakpur. During data collection in Janakpur, 

some of the schoolchildren were not available for the survey and due to time and logistics 

constraints, it was not possible to visit the area for a second time. These aspects limited the 

overall sample for Janakpur. Another issue is that even though in this research we tried to have 
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representative samples from each country, the samples might not be representative of both 

countries. Also, research was limited to 11-14 years old children. 

Another concern is the reliability of the responses from the surveyed children. Although the 

children were asked about any aspects of the survey that they found difficult, it might be that 

the children answered the questions with minimal thinking, or they might have copied answers 

from a classmate. Finally, the PRISM technique was initially designed as a clinical psychology 

methodology for assessing the treatment of an illness, not for the perception of disaster risk 

and the importance of disaster preparedness. However, PRISM - being a non-verbal and easy 

to use, pictorial technique - was found to be appropriate and very useful in this study. 

In terms of the objective risks, attempts were made to measure at the local level. However, that 

was not always possible, for example, the number of children affected by floods was not 

available at the local level. Finally, the percentage of children who had received disaster 

education varied substantially between the countries and cities, making it difficult to 

distinguish the effects of education from other local area experiences. 

Regarding to measure the effects of disaster education, there might be some knowledge sharing 

after the disaster education intervention between control and experimental groups, which may 

have impacted control groups’ perceptions. Even though control and experimental groups are 

from different classes, they might have had conversations in their social times about what they 

have learned. Secondly, some of the children might have received disaster education outside 

of their schools informally, (e.g., via their families, social media, or training centres). However, 

it was impossible to evaluate the quality and the concept of the disaster information that they 

received; thus, children whose results mentioned that they had received disaster education 

outside of their school were not removed from the survey.  

One of the limitations already mentioned is the difficulty of separating the effects of disaster 

experience from more general effects of country and place of residence, where relative 

affluence and historical family experience of hazards may condition perceptions of risk and the 

need for preparedness, as much as direct personal experience. The problems of isolating and 

measuring disaster experience in this study illustrate how the relationship between hazard 

experiences and preparedness is a complex process which requires further research, as 

highlighted by Lindell and Perry (2012), Ejeta et al. (2015) and Becker et al. (2017).    
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6.5. Recommendations 

A number of recommendations for future research are given. Firstly, the overall findings 

showed that disaster education can help children to pay more attention to the importance of 

preparedness for natural disasters in the long term. More importantly, findings showed that 

disaster education increased the level of the protective measurements taken by children for 

natural hazards. The findings are of importance for educational institutions designing or 

improving their programs teaching disaster-related subjects. Children should be encouraged to 

receive disaster education to help them to cope with hazard events and better prepare for future 

disasters. It is recommended that disaster education programs should be strengthened, with 

frequent school emergency practices: drills can improve children’s coping levels during 

hazardous events, such as earthquakes. Hazard maps, highlighting high-risk areas, should be 

readily available and easy to understand for children to better prepare for a potential emergency 

event in their local area. Disaster education programs should include the training of teachers to 

work with children to understand, or even co-create, maps of their local hazards and high-risk 

areas, with a discussion about ways of reducing hazard impacts and improving community 

resilience. 

This research used the PRISM technique to measure children’s risk perceptions and 

preparedness. The PRISM technique is recommended for other risk perception studies: the 

surveyed children found it easy to use, with its visual simplicity and interactive features. 

However, it should be noted that the data entry took longer than expected. It is recommended 

for future researchers to consider the time issue before they design their research. It would be 

useful to create a digital version of the PRISM, which could be freely accessed via the Internet. 

In that way, it can help to save time and analysing the data more effectively. 

A priority recommendation of this dissertation is to carry out more research into children’s risk 

perceptions and preparedness. Although child-centred disaster management studies have 

increased in recent years, there remains a need for more research to provide insights into why 

and how children respond to hazardous events. The frequency of natural hazards is likely to 

increase in most countries because of increasing urbanisation, along with global warming and 

associated climate change. Thus, more research is needed, especially via longitudinal studies, 

e.g., disaster preparedness publicity campaigns, the inclusion of disaster topics in science 

and/or geography curriculum of schools, including school-hosted events for building local 

maps of hazardous terrain or vulnerable features. Further research is also needed into the 
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relationship between the socioeconomic status of children and their perception of earthquake 

risks.  Future investigations are necessary to validate the kinds of conclusions that can be drawn 

from this study. 

Finally, the children’s choices for calling the emergency services are noteworthy: Turkish 

children preferred to call the emergency services to report a hazardous event or to seek help, 

but only a minority of the Nepalese children would. Further research is needed to investigate 

this relationship because of its importance in emergency response. 
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CHAPTER SEVEN 

GENERAL CONCLUSIONS 

 

 

In summary, this thesis explores the factors affecting children’s risk perception and 

preparedness from different perspectives, and each chapter aimed to answer different research 

questions related to children’s risk perception and their level of preparedness for natural 

hazards. This research sought to provide novel information about various aspects of objective 

risk, hazard experience, awareness, perception, and preparedness with a large sample of school 

children in Nepal and Turkey.  

This research shows that children have great potential for assisting the development of disaster 

management and creating disaster-resilient communities. Children engage with knowledge 

about hazards and risk by informal means in their everyday life. To enhance their participation 

in community’s disaster risk reduction, this knowledge must be accompanied by disaster 

education programmes. The main findings of this research showed that children's risk 

perceptions were in line with their country-specific objective risks, and reflected the objective 

risks of their local environments. Country status and city socioeconomic status had a significant 

effect on risk perception and importance of preparedness in most cases. Children in both 

countries showed similar trends in their knowledge of the correct actions for disaster 

preparedness. However, there is still room to enhance children’s knowledge in terms of safety 

behaviours as there was a high volume of wrong protective actions selected by children. For 

example, there was a difference with regard to “calling emergency services”: 33.5% of the 

Nepalese children reported that they would call the emergency services, compared to 80.5% of 
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their Turkish counterparts. More than 53% of children identified the wrong action of “run 

outside” during an earthquake shake, and around 41% of children in Turkey and 60% of the 

children in Nepal reported entering flood water as the correct answer. 

The study has some important implications, both theoretically and empirically, as well as for 

disaster risk reduction applications. As the risks natural hazards continue to increase globally, 

we need to better understand how children perceive the disaster risks, to more effectively assist 

them to prepare for, and to cope with, natural hazards. Within the disaster risk reduction sector, 

this thesis has provided perception insights that can improve the communication and 

dissemination of information on earthquake hazards. Consequently, the findings of this study 

are important to understand children’s earthquake risk perceptions and their preparedness, 

informing the development of disaster risk reduction strategies, not just in Turkey and Nepal 

but also in other countries prone to natural disasters which hopefully will make life safer and 

help to create more resilience to disaster in society as a whole. 

Although the number of child-centred disaster management studies have increased in recent 

years, there remains a need for more research to provide insights into why and how children 

respond to hazardous events. Further longitudinal research studies are needed to better 

understand children’s risk perception and preparedness levels. 
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APPENDICES 

Appendix A: The Disaster Education Intervention 

GOALS AND OBJECTIVES 

1. The improvement of student awareness of natural disasters and risk reduction 

2. Dissemination of Disaster Risk Reduction (DRR) information to students 

3. Development of a sustainable behavioural culture and vitally skills among students 

EARTHQUAKES 

Goal 

• To raise awareness of earthquakes.  

• To teach students how to identify hazardous locations and safe places (especially in 

the classroom, homes and their local area) 

• To teach students the main rules for being prepared for an earthquake. 

 

Activity 1  

The teacher asks students to explain in their own words what an earthquake is, what they have 

heard about earthquakes, and what causes death and traumas during earthquakes. The teacher 

helps students to understand that it’s not the earthquake itself that kills people but the resulting 

destruction of buildings and falling of items that are not properly fastened or secured. 

Activity 2  

The teacher asks students if they have ever experienced an earthquake, what were their 

emotions and what they did during and after the earthquake. If students have never experienced 

an earthquake, the teacher asks them to describe what a person might see, feel or hear during 

an earthquake. 
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Activity 3  

The teacher asks students to explain in their own words what a “hazard” is. The teacher writes 

on the blackboard the following sentence: “Which are the safest and the most dangerous places 

in our classroom?” After this, the teacher uses brainstorming and asks students to name such 

places. The teacher writes the list of these places on the blackboard (i.e., dangerous places and 

safe places in the classroom). If needed, the teacher gives more explanation on that, such as 

where things can fall down, get broken and cause injury: e.g., heavy book shelves, cabinets etc. 

The teacher asks students to do the same exercise with their family members in their home and 

find the safe and dangerous places. 

Activity 4  

“Which are the five most important rules for earthquake preparedness?” The teacher asks 

students what is the most important rules for earthquake preparedness, which the teacher 

summarizes and writes on the blackboard: 

1. Make sure that all items in the room (such as chandeliers, shelves, mirrors etc.) are reliably 

fastened;  

2. Spot safe places in advance (e.g.: a stable table, door openings, under bearing walls, open 

spaces well away from buildings and bridges);  

3. Prepare in advance an ‘emergency grab-bag’ with necessary items (potable water and non-

perishable food supplies, clothes, a lantern, a first aid kit, documents, a pen and paper). Do 

not forget to have with you telephone numbers of your relatives and local authorities.  

4. Importance of having a family emergency plan; 

5. Avoid dangerous places (e.g., power transmission lines, staircases, balconies, items that can 

fall down, windows.);  
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6. Know how to protect yourself: “Drop! Cover and Hold!”; 

7. Know local evacuation routes before a disaster happens. 

 

Activity 5  

The Teacher demonstrates the ‘drop, cover and hold’ drill and asks students to repeat her action 

after she cries out `earthquake`. Students have to get under their desks, squat and hold on to 

something. 

Activity 6  

The teacher will explain what to do after the earthquakes.  

-Contact with the nearest authorities.  

-Stay calm 

-Do not trust everyone “there might be some bad people”.  

-Do not drink tap water unless otherwise instructed. 

 

Activity 7 

The teacher  shows some pictures from the children’s local area and points out  earthquake 

fault lines;  then shows some pictures from previous earthquakes to make children  aware that 

they are living in the earthquake-prone area. The teacher asks students to think about the 

potential risk and hazards in their local area, how to protect themselves further from them, and 

asks if their current preparedness is enough to deal with earthquake events. 

FLOODS 

Goal 

-To raise awareness of floods.  
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-To teach students how to identify hazardous and safe places. 

-To teach students the main rules for being prepared for foods. 

 

Activity 1  

The teacher asks students to explain in their own words what a flood is, what they have heard 

about floods, and what causes death and injury during floods. The teacher helps students to 

understand that a flood is not a feared event if we take precautions.  

 

Activity 2  

The teacher asks students if they have ever experienced a flood, what were their emotions and 

what they did during and after the flood. If students have never experienced a flood, the teacher 

asks them to describe what a person might see, feel or hear during a flood.  

 

Activity 3  

The teacher opens their local area map and asks the children where flood events can happen 

and why, as well as how we can prevent them. The teacher gives a short time to students to 

think about it and the teacher helps them to understand the hazardous areas for flooding and 

how to protect themselves (e.g., the location of settlements should be far from the edge of the 

river, since there is a high risk of bank erosion or flooding the basement floors of buildings in 

floodplain areas, basements should not be built in such places). 

Activity 4 

Teacher explains some important points for during and after the flooding. 

-You should leave the flood zone immediately and go to the high and safe zones, but never try 

to cross the water, because the water can suddenly deepen. 

-Electric sources should be avoided, electric shocks. 
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-Most of the injuries and deaths from flooding are the result of entering the flood waters. 

Because the flood waters up to our ankle can drag us; flood waters up to car wheels can sweep 

away cars. Never enter into flood waters to leave the flood zone. 

- The flood may not end with the withdrawal of waters. Therefore, the people must not enter 

the building without a notification to return from authorities and without any check for damage. 

- If you have food left in your home during the flooding, do not consume it. Don't use the tap 

water, if you really need to use tap water you should boil it before usage. 

- Listen to public emergency information via mass media, such as radio and television. 

 

LANDSLIDES 

Goal 

-To raise awareness of landslides.  

-To teach students how to identify hazardous and safe places. 

-To teach students the main rules for being prepared for landslides. 

 

Activity 1  

The teacher asks students to explain in their own words what a landslide is, what they have 

heard about landslides, and what causes death and traumas during the landslides. The teacher 

helps students to understand that a landslide is not a feared event, provided that we take some 

precautions.  

 

Activity 2  

The teacher asks students if they have ever experienced a landslide, what were their emotions 

and what they did during and after the landslide. If students have never experienced a landslide, 

the teacher asks them to describe what a person might see, feel or hear during a landslide. 
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Activity 3  

The teacher opens their local area map and asks the students where landslide events can happen 

and why, as well as how we can prevent harm from them. The teacher gives a short time to 

students to think about it and the teacher helps them to understand the risky areas for landslides 

and how to protect themselves.  

 

Activity 4 

Teacher explains some important points regarding during and after a landslide event. 

- Call the authorities. 

- Stay inside if you do not have enough time to get out of the building and get away from the 

landslide area. 

- Create a ‘triangle of life’ and apply “drop, cover and hold”. 

- Stay away from the path of the landslide, mudflow or debris flow at the time of the danger 

and move as far as possible to the highest possible level, warning people living in your vicinity 

against landslide. 

- Listen to alerts and public information from the mass media, such as radio and television. 

- Do not enter the damaged buildings to get your stuff. 

- To be informed about any other potential geological hazards in the region. 

 

STORMS 

Goal 

-To raise awareness of storms.  

-To teach students how to identify hazardous and safe places. 

-To teach students the main rules for being prepared for a storm event. 



205 
 

 

Activity 1  

The teacher asks students to explain in their own words what a storm is, what they have heard 

about storms, and what causes death and traumas during the storm. The teacher helps students 

to understand that a storm is not a feared event if we take precautions.  

 

Activity 2  

The teacher asks students to describe what a person might see, feel or hear during a storm.  

 

Activity 3  

Teacher explains some important points for storms. 

- Stay inside, close your windows and curtains.   

- If you are out, find a safe, covered area near you.  

- Do not travel unless it is really necessary 

- Do not touch electrical or telephone cables that have fallen or are still shaking. 

- Listen to public information and alerts via mass media, such as radio and television. 

-Being aware of potential hydro-meteorological hazards in the region makes you more 

prepared. 

 

WILDFIRES 

Goal 

-To raise awareness of wildfires.  

-To teach students how to identify hazardous and safe places. 

-To teach students the main rules for being prepared for wildfires. 
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Activity 1  

The teacher asks students to explain in their own words what a wildfire is, what they have heard 

about wildfires, and what causes death and traumas during the wildfire event. The teacher helps 

students to understand that a wildfire is not a feared event if we take some precautions.  

 

Activity 2  

The teacher asks students if they have ever experienced a wildfire, what were their emotions 

and what they did during and after the wildfire. If students have never experienced a wildfire, 

the teacher asks them to describe what a person might see, feel or hear during a wildfire.  

 

Activity 3  

Teacher explains some important points for wildfires. 

- Wildfires occur due to environmental neglect and carelessness. 

- Burning of unwanted grass or stalks in the forest or in the surrounding fields and leaving glass 

in the forest can cause a wildfire. 

- After a wildfire, biodiversity is greatly damaged. 

- With the disappearance of living cover, there is an increase in the number and speed of 

associated hazards, such as soil erosion, flooding, debris flows and air pollution. 

- Deterioration occurs in the climate system (temperature, wind, humidity and rainfall). 
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Appendix B: Children’s earthquake preparedness and risk perception: A comparative study of two 

cities in Turkey, using modified PRISM approach 
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Appendix C: Children’s perception of flood risk and preparedness: A study after the May 2018 

flooding in Golcuk, Turkey 
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Appendix D: Children’s disaster knowledge, risk perceptions, and preparedness: A cross-country 

comparison in Nepal and Turkey 
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Appendix E: Favourable Ethical Opinion 
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