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Abstract 

The foreknowledge of peoples' decision-making process during an earthquake may give important 

clues as to whether or not their decisions will yield secure results. In the context of earthquake 

education, drawing upon these clues can potentially minimize the loss of life during earthquakes to a 

certain extent. Thus, the aim of this study was to determine decision-making process of students during 

an earthquake. The research was carried out in Giresun, Turkey. One hundred twenty-two (122) eighth 

grade students from three middle schools were included the study as a sample base. Three decision 

trees were developed in order to understand students' decision process (es). Students gave their answers 
on the three decision trees, whereupon their answers were analyzed using descriptive statistics. The 

results of the study showed that some students during an earthquake chose secure options, whilst others 

preferred options that can lead to negative results. Students’ desire to escape from their locations 

during an earthquake was found to be the most common, but also the most unsafe decision. A number 

of other students, however, had opted to take a dangerous protection position during an earthquake. It 

was concluded that excessive fear of earthquakes and the negative influence of the media both have an 

effect on making unsafe decisions. The study suggested that people ought to be assured that there is a 

low possibility of buildings completely collapsing during an earthquake. It also recommended that 

people should take non-structural rather than structural risks into consideration during an earthquake, 

and that they ought to base their make decisions according to these risks.  
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People throughout their daily lives encounter hundreds of different situations and 

make countless decisions accordingly (e.g. decisions relating to health, career, 

education, and management, etc). Lahidji (2003) states that decision making ranges 

from decisions surrounding normal everyday event to extreme disasters such as natural 

or even man-made disasters. Decision making during disasters changes the dynamics 

involved with decision-making processes and, more often than not, creates situations of 

panic.  

During everyday life decisions, people usually have time to think, benefit from their 

own and/or other people's experiences, and research what they are to do when they need 

to. In such cases, people can more or less estimate the results. However, sometimes 

people may need to make decisions under the pressure of time or in the case of an 

emergency (i.e. disasters). Withanaarachchi and Setunge (2014) indicate that all types of 

disasters can impact people, communities, and the environment, as well as a damage 

and/or destroy cities and critical infrastructure. Moreover, each disaster is different, and 

the decisions must suit the needs and requirements of the situation in question 

accordingly. 

Earthquakes are one type of natural disaster that occur spontaneously and that can 

leave potentially harmful consequences in their wake. The moment of an earthquake is a 

high-risk situation that whereby people need to make correct decisions within an 

extremely short period of time. There are many studies that focus on the factors 

influencing decision making in risky situations. Kahneman & Tversky (1979) had 

developed a descriptive model for the decision making process under risk, and 

suggested that problem framing can control individual decision-making in high-risk 

situations. In addition to problem framing, Sitkin & Pablo (1992) identified eight key 

characteristics that influence decision-making, including risk preference, risk 

perception, risk propensity, group composition, cultural risk values, leader risk 

orientation, organizational control systems, and problem familiarity. 

A large number of studies have been carried out regarding the decision-making 

patterns of people during various emergency scenarios such as earthquakes, flooding, 

forest fires, economic crises, and medication overdosage, etc. In parallel with the 

suggessitions put forth by both Kahneman & Tversky (1979) and Sitkin & Pablo’s 

(1992), each of these studies have found that many factors influence the decision-

making process in cases of emergency and uncertainty. A person’s sense of risk 

perception (Sitkin & Weingart 1995; Pennings & Grossman, 2008), their past 

experiences during risk situtations, (Hammer & Schmidlin 2002; Comstock & 

Mallonee, 2005), as well as their personal characteristics (Lauriola, Levin & Hart, 2007) 

all considerably affect their decision-making processes. It has also been observed that 

age, gender, socio-economic status (Silver, 2012), and media (Coleman, 1993; Silver, 

2012) also influence personal decision-making processes to a certain degree. An 

indivdual’s level of education in terms of their prior knowledge and understanding 

about emergency situation may also affect how they make decisions. 

The level of adequacy of the preliminary information provided during an emergency 

is also considered to be an important factor that can affect decision-making. People tend 
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to make decisions according to the preliminary information provided to them about the 

issue (Clore & Huntsinger, 2007). Should the preliminary information in question be 

inadequate, they then instead resort to making decisions based on their emotions (Pham, 

1998). Decisions made due to a lack of insufficient preliminary information can also 

lead to serious risks. Hence, determining how people make decisions using preliminary 

information can not only add a new dimension to studies regarding earthquake 

education, it may also contribute to reducing loss of life during an earthquake. Due to 

the importance of this, this study focuses on revealing school children’s decision-

making patterns during an earthquake, as well as on determining which factors are 

effective in these decisions. 

Studies about earthquake education have been conducted in many countries around 

the world (Leather, 1987; Schoon, 1992; Ross & Shuell, 1993; Sharp, Mackintoch & 

Seedhouse, 1995, Dove, 1998; Tsai, 2001; Finnis et al., 2004; Libarkin et al., 2005; 

Johnston et al., 2011; Johnson & Ronan, 2014; Izadkhah & Gibbs, 2015; Mutch, 2015). 

The vast majority of these studies focus on the knowledge and attitudes held by students 

regarding earthquakes, the role of schools and teachers in reducing earthquake-related 

casualties, on the teaching methods, textbooks, and education programs employed as 

part of earthquake education. Studies focusing on similar issues have also been carried 

out in Turkey. What all of studies reveal is that students and adults were not adequately 

prepared for an earthquake, that their understanding of earthquakes varies, and that most 

are extremely fearful of earthquakes (Demirkaya, 2007; Cin, 2010; Kaya, 2010; Aksoy, 

2013; Çoban, Sözbilir, & Göktaş, 2017). Although many studies have been conducted 

within the scope of earthquake education, few studies exist determining students’ 

decision-making patterns during earthquakes. 

Methodology 

Participants  

Turkey is very much prone to earthquakes, and has faced several high magnitude 

earthquakes in the past. Although much of the country rests on an earthquake-prone 

belt, the city of Giresun is not prone to strong earthquakes. This study was carried out in 

Giresun, which is situated the north-eastern Turkey’s Black Sea coastal region. One 

hundred twenty-two (122) eighth grade students attending three regional middle schools 

were randomly selected to participate in the study—of which include sixty-four (64) 

females and fifty-eight (58) males with a mean age of 14.22. All of the subjects reside 

in the either in or immediately surrounding the city centre, and all share similar socio-

economic traits. According to Turkey’s national curriculum, students are expected to 

have acquired a fundamental knowledge about earthquakes and earthquake protection 

by grade 8, meaning that topics related to earthquake protection are expected to be 

taught to the participants in previous classes in order to meet national requirements. 

Procedure 

The data was collected between April and May 2015 at the school where the study 

was conducted. Written approval in order to carry out the study was obtained from 
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school administrators. The questionnaire form was filled out by the student participants, 

whereupon the data was collected by the researcher on site in the classroom. The 

completion of the questionnaire took about between 20 to 30 minutes. 

Data Collection Tools  

It was found that methods involving surveys, interviews, and document analysis have 

mostly been used as data collection tools in previous studies on earthquake education 

(Değirmençay & Cin, 2016). Although each such tools have unique advantages and 

disadvantages, the choice as to which tool or tools will be used is made based on the 

purpose of the study. In this study, a questionnaire form was developed. The form 

included questions relating to the students’ personal information, where they acquired 

their knowledge about earthquakes, and decision trees that measure their decisions 

during an earthquake.  

A decision tree is a tree-like diagram that comprises of various interrelated options, 

allowing people to reach an accurate decision among these options. Studies have shown 

that decision trees are used as resource for teaching, decision analysis, measurement and 

evaluation, and data mining (Pauker & Kassirer, 1987; Kaur & Wasan, 2006; Çelen, 

2013). Moreover, a number of other studies also reveal that decision trees can be used 

as a data collection tool (Fryer, 2006; Ezell et al., 2010). 

Three decision trees were created in order to measure the decision-making of 

students during an earthquake, each looking at one of three possible scenarios: being 

caught in an earthquake in a classroom, in an apartment building (on the 3rd floor) and 

in an open area (a crowded environment), respectively. The first question gave students 

two options.  Students who followed either one of the options had encountered a 

question at the second stage. Questions at third stage included three additional options, 

whereby students, in selecting one of the options, attempted to find the safest outcome 

during an earthquake, in their opinions. Questions were gradual, intercorrelated, and 

organized from general to specific (Appendix; Figures 1, 2, and 3).  

Validity and Reliability  

Questions on the scale as well as the related options were developed with the aim of 

measuring the students’ decision making process during an earthquake. The relevant 

literature was scanned in detail in order to keep questions and options in line with the 

purpose and scope of this study. The draft scale was given to 32 students during the first 

stage. The scale’s questions and options were revised in terms of language and content 

integrity through reviewing the students’ answers. Some of the questions and items of 

the scale were thus changed according.  

The reliability analysis of the scale was performed involving 49 students studying at 

a different school. In order to determine the level of reliability of the scale, an internal 

consistency coefficient was calculated using SPSS-Kuder-Richardson (KR-20). The 

KR-20 alpha value was calculated for the first, second, and third question groups as 

being 0.887, 0.788 and 0.730, respectively. The mean alpha value of all three question 

groups was determined to be 0.801. Given that the alpha coefficients of the entire scale 

and each question group were greater than 0.70, the internal consistency coefficient of 

the scale was found to be adequate.  
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Data Analysis 

Data analysis was performed using descriptive statistics. After pairing students’ 

answers with the decision tree questions, their percentages and frequencies were 

calculated. Each stage was then presented in tables by analysing the questions and 

answers one by one in order to show the details of the answers.   

Findings 

Where Students Acquired Their Knowledge about Earthquakes From  

The scale included eight items in order to determine where students acquired their 

knowledge about earthquakes from. The frequency numbers were higher than the 

number of students because students were able to select more than one item. The 

frequencies are shown in Graphic 1. 

The study revealed that students’ learn about earthquakes from several sources. 

School courses were determined to be the largest information source - this, followed by 

media (e.g. internet, television, documentaries, films etc.), which emerged as being the 

second largest source of information.  

  

  Graphic 1. Where Students Learn About Earthquakes From  

The study also found that a relatively small handful student had obtained information 

about earthquakes either through discussions with their family members or by means of 

individual research. 
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Students’ Approach to Decision-Making in the Event of an Earthquake 
whilst in a Classroom  

The first decision tree of the scale is as follows: "You are taking a class in the 

classroom. A severe earthquake occurs. What do you do?" Students’ answers are shown 

in Table 1. 

Table 1 

The Decision-Making Process of Students in the Event of an Earthquake Whilst in a Classroom 

Answers of 

Students  

(Stage I) 

No % Answers of Students 
(Stage II) 

No % 

 
I would wait in the 

classroom* 

 
62 

 

 
50.8 

I would follow the drop-cover-

hold on method* 

53 43 

I would use the triangle of life 
method 

9 7.3 

I would sit on the desk and 

protect my head 

0 0 

I would run out of 
the classroom 

 
60 

 
49.2 

I would wait in the garden or an 
open area 

40 32.7 

I would evacuate out into the 

street 

18 14.7 

I would crouch against the school 
wall 

2 1.6 

Total 122 100  122 100 

*The acceptable decision 

Students’ Approach to Decision-Making in the Event of an Earthquake 
whilst in an Apartment Building 

The second decision tree of the scale is as follows: "You are residing on the third 

floor of an apartment building. A severe earthquake occurs. What do you do?” Students’ 

answers are shown in Table 2. 

Table 2  
The Decision-Making Process of Students in the Event of an Earthquake Whilst in an Apartment 

Building 

Answers of 

Students (Stage I) 
No % Answers of Students 

(Stage II) 
No % 

 

I wouldn't attempt 

to leave the 
building* 

 

85 

 

69.7 

I would follow the  drop-cover-hold on 

method* 

65 53.2 

I would use the triangle of life method 14 11.4 

I would crouch against the interior wall of 

a room 

6 4.9 

 
I would attempt to 

leave the building 

 
37 

 
30.03 

I would evacuate the building via running 
down the stairs 

31 25.4 

I would evacuate the building via elevator 3 2.4 

I would evacuate the building via jumping 

off a balcony 

3 2.4 
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Total 122 100  122 100 

*The acceptable decision 

The study found that most of the students would make the decision to stay in the 

building during an earthquake. On the other hand, it was seen that one third of the 

students would make the decision to evacuate the building during an earthquake. A 

considerable amount of those preferring to stay in the building chose the drop-cover-

hold on method as a safe precaution.  A small number of students emphasized that being 

protected near the bed using the triangle of life method and "crouching against the 

interior wall of a room" are safe precautions. A significant number of those who were of 

the opinion that evacuating the building during an earthquake was the right decision had 

felt that evacuating the building via the stairs is safe. Those who had chosen to leave the 

building had emphasized that leaving the building by elevator or by jumping off a 

balcony are safe. 

Students’ Approach to Decision-Making in the Event of an Earthquake 

whilst in a Crowded Open Area 

The third decision tree followed the scale as follows: "You are in a crowded open 

area. A severe earthquake occurs. What do you do?” Table 3 shows the students’ 

responses to this question.  

Table 3 

The Decision-Making Process of Students in the Event of an Earthquake Whilst in a Crowded 
Environment 

Answers of 

Students (I. Stage) 

N % Answers of Students 

(II. Stage) 

N % 

 
I would stay calm* 

 
85 

 
69.7 

I would tell those around me not to 

panic * 

40 32.7 

I would get into the drop-cover-hold 

on position 

37 30.3 

I would use the triangle of life method 8 6.5 

 
I would leave the 

environment in a 

hurry 

 
37 

 
30.03 

I would run to a quieter place 29 23.7 

I would get evacuate the scene and run 
to my house 

5 4 

I would evacuate out onto the street 3 2.4 

Total 122 100  122 100 

*The acceptable decision 

This table showed that two thirds of the students would stay calm, whilst one third 

would flee the environment in the case of an earthquake occurring in a crowded 

environment. Nearly half of those who were of the opinion about staying calm had 

stated that panicing is not helpful and they ought to calm those around them down. A 

considerable amount of the students preferred to stay calm, whereas a small number of 

students felt the drop-cover-hold on position and the fetal position to be safe, 

respectively. Those who chose to hurriedly leave the environment reported that running 
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to a quieter place during an earthquake is safe. A small number of students felt escaping 

the environment and running home or out onto the street to be safe. 

Discussion 

What this study reveals is that students make different decisions during an 

earthquake, some of which lead to safe results, while others lead to unsafe results. More 

than half of the students chose security by preferring not to leave their current 

environment, by not panicing, and by protecting themselves using the drop-cover-hold 

on position. Despite this, a number of students had made dangerous decisions, opting to 

leave their current environment by using the stairs, elevator, or balcony in order to seek 

out a place where they can create a triangle of life. 

Staying in the classroom during an earthquake is the right approach in terms of 

safety. It is almost impossible to run, walk, or even stand upright during major 

earthquakes. What is more, students attempting to leave the classroom can lead to the 

formation of a stampede. Students attempting to evacuate the classroom at the same 

time may become squashed in hallways or between doorways. In such cases, the 

stampede can cause more loss of life than the earthquake itself. Moreover, given the 

length of time that an earthquake lasts for, it is not possible for students to exit the 

classroom within a short period. Those who are in the hallways will also experience the 

earthquake. It also is not possible to evacuate from an apartment building from the third 

floor within the duration span of an earthquake. Given this, attempting to flee via 

balconies, stairways, and elevators can ultimately lead to death. 

Students may logically wish to go outside during an earthquake for any number of 

reasons. One main reason would be their fear of the building collapsing around them. 

There are various studies illustrating that that Turkish students believe that earthquakes 

are destructive, terrible, and frightening event (Demirkaya, 2007; Aydın & Coşkun, 

2010; Kaya, 2010; Aksoy, 2013). Strong fears thus develop into the strong urge to 

escape during an earthquake (Gençöz, 1998). Media, which appears to be one of the 

most important sources of information for the participants, might only do more harm 

than good in terms of heightening their extreme fear of earthquakes. Genç (2008) states 

that soon after the Marmara Earthquake that struck Istanbul in 1999, the overwhelming 

volume of images showing the aftermath of the disaster (i.e. debris, dead and wounded 

victims, desperate survivors) is often conveyed to readers through the media. The fact 

both that earthquakes occur frequently in Turkey, as well as that the media frequently 

makes mention of the destructive effect of earthquakes may be one source of students’ 

fears. The reason why the participants of this study opted to run away during an 

earthquake may be due to their fear of earthquakes.  

A considerable number of those who did choose to escape thought that open areas 

are secure. For example, most of the students who chose the option "I would run out of 

the classroom" stated that waiting in an open area such as a garden is secure. Similarly, 

most of those who chose "I would leave the crowded and open area environment during 

an earthquake" had also considered evacuating to an open area as secure. Such a 

decision can in turn be explained by a person’s fear-dependant escape instinct.  
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Staying in the open area during an earthquake is the right approach in terms of 

safety. However, shifting from an indoor to an outdoor area during an earthquake has its 

risks. A mass exit from a crowded environment into an open area may lead to a 

stampede. Moreover, other obstacles such as traffic and objects that can fall or topple 

over from above as one evacuates. Those who opt to approach open areas must consider 

such problems. Nevertheless, staying where you are and getting into protection 

positions should be considered to be the right behavior during an earthquake. 

This study also found that most of those who considered staying in their current 

locations in order to be secure during an earthquake preferred the drop-cover-hold on 

method. For example, those who selected "I would wait in the classroom during an 

earthquake" as a means of security had stated that this method is correct. Also, those 

who had opted not to leave their apartment building had stated that crouching into the 

drop-cover-hold on position beneath a table is also correct. A small number of students 

perceived any area where they can follow the triangle of life method to be secure.   

In order to understand which of the two survival methods (drop-cover-hold on or the 

triangle of life) is safer, where the arguments stem from first needs to be examined. 

The fire-fighter as well as founder of the American Rescue Team Doug Coop argues 

in favor of the triangle of life. Coop has voluntarily participated in search and rescue 

operations in many countries; however, he has yet to conduct adequate scientific 

research on the issue. Following the 1999 Istanbul earthquake, he further promotes the 

use of the triangle of life as a result of his experience and observations. He states that 

voids are created next to big furniture, and that a clear majority of people rescued from 

the wreckage after the Marmara Earthquake were found in these places (Coop, 2005).  

His suggestion, thus, is often quoted in the Turkish press.   

On the other hand, the Federal Emergency Management Agency (FEMA) and the 

American Red Cross have both stated that the drop-cover-hold on method is a safer 

option (Lopes, 2004; FEMA, 2014). Petal (2004) supports the FEMA’s opinion as well 

as emphasizes that it is possible to survive in the voids of life created within completely 

collapsed buildings; however, should the building be shaken to the brink of collapse, 

then people are unable remain in their initial location. Petal (2004) also states that in 

such scenarios it is not possible to hold onto heavy objects in places where the triangle 

of life is created. Even if that were possible, these objects will not stay where they are. 

Mahdavifar, Izadkhah & Heshmati (2009) conducted a study comparing each of the two 

aforementioned methods and concluded that the former method is more secure.     

It is known that a large proportion of loss of life and injuries that occur during 

earthquakes results from non-structural damage. Non-structural elements include all of 

the parts of a building minus its carrier system and other indoor components. Among 

these elements include lighting systems, windows, office equipment, furniture, and any 

objects that sit on shelves or hang on walls. Therefore, non-structural damages result 

from hard, bulky objects such as chandeliers (which fall from above) as well as 

furniture and major appliances that either topple over or whereby negligence thereof can 

lead to fires.  
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It is an unfortunate fact that many buildings in Turkey are not earthquake resistant. 

However, even during a massive earthquake, only a small proportion of buildings 

collapse. Attempting to protect oneself using the triangle of life method in damaged, 

semi-collapsed buildings will not protect people non-structural elements. In this case, it 

can be stated that the drop-cover-hold on protection position is therefore safer.  

According to our findings, it was found that most students preferred the drop-cover-

hold on position, which is ideally taught both in education programs and textbooks 

alike. It can be stated that students made their decisions in light of the information they 

have received in school. Analysis of where students obtain their earthquake information 

from points toward school. On the other hand, the study also found that a handful of 

students did prefer the triangle of life method—a decision which appears to be 

influenced by media outlets such as the Internet. Upon analyzing a number of Turkish-

language websites, what is observed is that quite a considerable number of sites 

recommend this second method during an earthquake, hence potentially influencing 

students’ decisioning.    

Conclusions and Recommendations 

This study assesses how students make decisions in the event of an earthquake whilst 

either in a classroom, an apartment building, or an open but crowded area. Half of the 

students felt that waiting in the classroom during an earthquake is a secure move, while 

the remaining half thought that evacuating the classroom is a better option. When it 

came to an apartment building scenario, two thirds of students had made the decision to 

stay in the apartment building, whilst one third had chosen to flee from the apartment 

building, respectively. Those who made the latter decision thought that they can use the 

stairs, whereas a small number of them thought that should exit the building by jumping 

off a balcony or via the elevator. In the event of being caught in an earthquake whilst in 

an open and crowded area, nearly one third of students stated that running away was the 

securest thing to do. 

Students’ deciding to run away from their present locations could be explained by 

their fear of the building collapsing. Therefore, the fact that only a small number of 

buildings completely collapse in even the most destructive of earthquakes in Turkey, 

most deaths and injuries in fact result from non-structural damage (e.g. toppled down or 

fallen objects, fires, etc.). Students should be taught that the risk of buildings completely 

collapsing is low.  

It was also uncovered that students by-and-large preferred the drop-cover-hold on 

position—which, although secure, can be exaggerated in certain cases. For example, 

students tended to prefer this method even in open areas. This shows they fail to 

understand the logic behind this position. Students ought to be informed that this 

position is not applicable in all circumstances, but rather that it only provides protection 

in closed areas from falling debris. 

Nevertheless, our research has also revealed that some students prefer places where 

they can create the triangle of life. Following the 1999 Istanbul earthquake, this method 

became widely discussed in the media, thus leading to a circulation of negative 
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information about what to do in the event of an earthquake. The effects of this can be 

off sided by teaching students the logic as well as theoretical background behind the 

"triangle of life". 

 Some students stated that leaving the building by running down the stairs, taking the 

elevator, or jumping off a balcony is a secure move. It is necessary to teach students that 

these methods are not secure during an earthquake, including why they are not secure.  

The study found that the information that students receive from school is 

tremendously important. The training that schools provide will largely rectify any 

misconceptions that students may have when it comes decision making during a 

disaster. Facilitating both theoretical and applied education will help students 

understand the truth behind these misconceptions. Applied teaching methods, moreover, 

will not only integrate application and theory, but will also increase the chance that 

these behaviors become permanent and automatic.  

One limitation of this study is that it is limited to only one region of Turkey. 

Carrying out similar studies in other regions of Turkey, and even in other countries, as 

well as comparing and contrasting the results will make a significant contribution to 

earthquake education. Another limitation is that it involved participants who were 

around 14 years of age. Further studies ought to be conducted both in various regions as 

well as with people of different age groups in order to better identify the similarities and 

differences of people’s decision-making patterns in the event of earthquakes and other 

natural disasters, which can in turn play a significant role in reducing—if not 

preventing—loss of life. 
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Figure 1. Decision tree of the scale related to a classroom environment  
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Figure 2. Decision tree of the scale related to an apartment building 

 

 

Figure 3. Decision tree of the scale related to a crowded environment in an open area 

 

 

 

 

 


