
CCC 2020 
Proceedings of the Creative Construction e-Conference (2020) 051 

Edited by: Miroslaw J. Skibniewski & Miklos Hajdu 

https://doi.org/10.3311/CCC2020-051 

Sustainable Construction, Health and Safety  22 

A Socioeconomic-Based Analysis of Disaster Preparedness, 

Awareness and Education 

Ronik Ketankumar Patel1, Sharareh Kermanshachi2 and Mostafa Namian3 

1 University of Texas at Arlington, Arlington, USA, ronikketankumar.patel@mavs.uta.edu 
2 University of Texas at Arlington, Arlington, USA, sharareh.kermanshachi@uta.edu 
3 East Carolina University, Greenville, USA, namianm19@ecu.edu 

Abstract 

Students are one of the most vulnerable subgroups of the general population in terms of disaster 

preparedness and response; however, many universities still lack strategies and planning for disaster 

preparedness, mitigation, and response. This study investigated students' perceptions of disaster 

awareness and preparedness, based on two demographic characteristics: where they lived (on campus or 

off campus) and their ethnicity. To carry out this research, a comprehensive literature review was conducted 

on disaster education. Next, a structured survey was developed based on the factors studied in the 

literature review, and it was distributed to university students above the age of 18 with the help of an online 

assessment tool, Qualtrics. A total of 111 responses to the survey were collected, and the data collected 

were analyzed by performing descriptive and statistical analyses. After conducting the analyses, it was 

found that the perspectives of the students living on campus towards disaster risk reduction (DRR) 

education was significantly different from those living off campus. There were similar distinct differences 

linked to their area of living and ethnic backgrounds. It was further revealed that based on both their 

location and ethnic background, students have very different perspectives on the role of their friends, 

parents, and the university in keeping them safe during a disaster. The findings of this study will help 

policymakers assess existing disaster preparedness programs and will help faculty members and the 

academic staff develop and implement effective disaster preparedness courses and drills at the university, 

based on the characteristics of the students.  
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1. Introduction 

Every year disasters are responsible for major economic losses [1], damage to properties [2], and extensive 

loss of life [3,4,5]. Disasters were responsible for the loss of eight [6] million lives and economic losses of 

700 trillion dollars from 1990 to 2015 [7]. In recent years, universities have been affected by many disasters 

that have disrupted classes and damaged school buildings. Many kinds of research have been done on 

disaster risk reduction [8] because of the extensive damage and disruptions caused by them [9,10,11,12,13]  

and other efforts have been made to increase disaster preparedness among the general community 

[14,15,16,17]. One study discussed the recent disasters that have affected universities [18], and a study by 

Tanner and Doberstein evaluated students’ disaster preparedness by considering their inventory of 

emergency supplies [19]. Students are vulnerable to disasters both at their home and at the university [20], 

but few educational institutions have recognized the importance of making disaster preparedness 

education available to students [21]. Consequently, effective disaster prevention, mitigation, and 

preparedness strategies are still lacking. The primary aim of this study was to analyse and evaluate 
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students’ perceptions of disaster awareness, preparedness, and education based on two demographic 

characteristics (i.e., ethnicity and location). To conduct this research, a comprehensive literature review was 

conducted of disaster-education-related factors. Next, a structured survey was developed with the help of 

an online survey tool, Qualtrics. The survey was distributed to students more than 18 years old, and a total 

of 111 responses were collected. The results were interpreted after performing descriptive and statistical 

analyses of the collected data. The findings of this study will provide policymakers with better insights on 

how to update or develop effective disaster preparedness programs in the university.   

2. Literature review 

A disaster is a condition that causes an interruption in the effective functioning of society [22], including 

individuals, materials, economic losses [23], and impacts [24], that surpass the level at which society can 

cope [25, 26]. The United States has been affected by more than 10,000 mild and severe disasters in the 

past century [27]. Hurricane Katrina (New Orleans 2005) was among the disasters that impacted universities 

and was responsible for the loss of billions of dollars caused by damage to buildings, tuition loss, and 

declined enrolment [28]. Hurricane Harvey (Houston, 2017) and Hurricane Sandy (New York, 2012) were 

responsible for extensive loss of life [7]. Hurricane Mathew (North Carolina, 2016) affected five universities 

that were besieged by flooding, damage to buildings, and power outages that resulted in the campuses 

being shut for a week [19]. The coronavirus (Covid-19) pandemic is the most recent disaster that has caused 

disruptions to colleges and universities by leading to cancelation of in-person classes and providing online-

only instructions all over the United States [29]. According to United Nations Educational, Scientific and 

Cultural Organization (UNESCO), the Covid-19 pandemic has impacted about 60% of the world’s student 

population from pre-primary to tertiary education levels [30]. 

Natural disasters like earthquakes and hurricanes put students in difficult positions by disrupting their 

classes and damaging the school buildings [18]. They often damage the library buildings, cause the loss of 

administrative data, destroy the communication system, and inflict injuries upon the students and 

academic staff [18]. Despite the fact that students are one of the most vulnerable subgroups in the 

community to disasters, they are one of the most ignored ones [19]. A study by Nahayo et al. indicated that 

government entities are focused on engaging with the community in general and not specifically with the 

student population [7]. University students are a rare group of people with a flexible outlook and a unique 

ability to adapt to challenging situations [6]. Having these qualities allows them to learn disaster skills more 

quickly and effectively than the general population. A study in China suggested that available disaster 

courses are not currently meeting the students’ needs [6]. As training sessions could significantly reduce 

the costs of the damages [31,32] and students can be useful resources for the community in general for 

disaster response, prevention, and mitigation, it is highly recommended to provide students proper training 

and education [20]. 

Universities are beginning to recognize the importance of being prepared for disasters [18]. Many studies 

have been conducted to assess students' emergency preparedness and describe the barriers that they face 

during a disaster [33]. A study conducted at the University of Texas studied students’ perceptions of 

evacuation during a disaster and of returning to normalcy [34]. They found that international students face 

extreme difficulties during disasters, with lack of access to resources, and suggested that special 

consideration should be given to them during emergency preparedness and planning. A further study at 

the University of Waterloo revealed that a vast majority of students believed that they were responsible for 

their own safety during the first 72 hours of the disaster, while most of them did not have the required 

emergency preparedness kits or medical supplies [19]. Results of a previous study conducted in China 

suggested that universities should be provided with an effective and comprehensive disaster education 

course [6]. A similar study conducted in Indonesia discussed facilitators and deterrents for teachers to 

implement disaster risk reduction (DRR) education in their classes [35]. Therefore, insight into students’ 

perspectives on disaster preparedness education is vital to developing an effective disaster risk reduction 

course and understanding their perspectives on disaster preparedness policies and procedures will lead to 

a better understanding of the effectiveness of the existing disaster preparedness programs [28].  

http://e-2020.creative-construction-conference.com/proceedings/


 Proceedings of the Creative Construction e-Conference (2020) 051 
Available online at e-2020.creative-construction-conference.com/proceedings/ 

Sustainable Construction, Health and Safety  24 

 Reviewing the previous literature reveals that little is known about students' disaster preparedness and 

the barriers faced by them during a disaster. Very few studies have been done in the context of how 

demographic characteristics affect students' perceptions of disaster preparedness; consequently, the basis 

of this research was to analyse and evaluate students’ perceptions of disaster preparedness based on the 

demographic characteristics of students at the University of Texas at Arlington (USA). The focus of this study 

was limited to two demographics: ethnic background and whether they lived on campus or off-campus. 

3. Research methodology 

A four-step approach was adopted to fulfil the objective of this study (see Figure 1). An extensive literature 

review was conducted to study various disaster-related factors such as the importance of disaster 

education, the impacts of disasters on educational institutions, and the importance of disaster risk 

reduction education. In the second step, a structured survey was developed based on various disaster-

related parameters studied in the literature review. The survey was developed and distributed with the help 

of an online tool, Qualtrics. The invitations to participate were sent via email including a short description 

of the study. A total of 111 responses were collected, and in the third step, the collected data were analysed 

by performing descriptive and statistical analyses. As the collected data were in the 7 points Likert-scale 

format, the Kruskal Wallis test was performed to interpret the significance of students’ perceptions based 

on two demographic characteristics (location and ethnicity). In the last step, results were interpreted and 

discussed in detail.  

 

Figure 1. Research Methodology 

Kruskal-Wallis test: The Kruskal Wallis test is a non-parametric test used to determine the difference 

between the observed average and the expected average of a data set. It is used to analyse data of two or 

more independent groups with an equal or different sample size that does not follow a normal distribution. 

It was adopted for this study as it is most suitable for analysing Likert scale data. The hypothesis developed 

for this study is shown in Table 1. 

The equation used in the Kruskal Wallis test is provided below: 

 𝐻 =  
12

𝑁(𝑁+1)
∑

𝑅𝑖
2

𝑛𝑖
− 3(𝑁 − 1)𝑎

𝑖=1    

   
     (1) 

Here, (R) indicates the rank of the individual group, (N) represents the total number of observations, (a) 
represents the number of groups (ni) indicates the number of observations in group (i) [36].  
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Table 1. Hypotheses adopted for this study 

Students’ 

characteristics 
Statistical test Hypotheses 

Students’ Living On-

Campus and Off-

Campus 

Kruskal-Wallis 

test 

Null Hypothesis (H0): Students living on campus and off-campus 

have the same perception regarding disaster preparedness and 

DRR education. 

Alternative Hypothesis (Ha): Students living on campus and off-

campus have different perceptions regarding disaster 

preparedness and DRR education. 

Asian and Non-Asian 

Students 

Kruskal-Wallis 

test 

Null Hypothesis (H0): Asian and non-Asian students have the 

same perceptions regarding disaster preparedness and DRR 

education. 

Alternative Hypothesis (Ha): Asian and non-Asian students have 

different perceptions regarding disaster preparedness and DRR 

education. 

 

4. Data collection and analysis 

A comprehensive survey was developed based on the factors related to disaster education. The survey was 

developed and distributed with the help of an online data collection tool, Qualtrics. Pilot testing of the 

survey was conducted with the help of some doctoral students to check the clarity of questions before 

distributing it to the participants. The survey questionnaire was reviewed and approved by Institutional 

Review Board at the University of Texas at Arlington. The students enrolled at the University of Texas at 

Arlington and above the age of 18 years were chosen as the targeted population for this study. An invitation 

email was sent to the students with a brief description of the study. Electronic consent was obtained from 

the students at the beginning of the survey questionnaire. No compensation was provided to the students 

for participation in the study. A total of 111 responses were collected from students with different majors 

and levels of education. The survey questionnaire consisted of 45 questions in the form of Likert-scale and 

multiple-choice questions. The structure of the survey consisted of six sections with various questions 

regarding 1) demographics, 2) disaster experience, 3) disaster education, 4) emergency awareness, 5) 

university emergency procedures, and 6) implementation of disaster risk reduction (DRR) education, as 

shown in Figure 2. 
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Figure 2. Structure of survey questionnaire 

4.1. Descriptive analysis 

The collected data revealed that of the 111 responses collected from the students, 78% of them were males, 

22% females. Approximately 70% of the students lived off-campus and 30% lived on campus. Furthermore, 

analysing students’ involvement in different types of disasters, it was found that the majority of the students 

had been involved in disasters such as earthquakes (25%), thunderstorms (23%), flooding (20%), tornadoes 

(13%), and hurricanes (5%), while almost half of them (45%) had not been involved in any type of disaster. 

An interesting finding suggested that the majority of the students’ population (almost 74%) had not had any 

disaster-related education. A detailed descriptive analysis of the collected data is provided in Table 2. 

Table 2. Demographic information of student participants in the survey 

Demographic Characteristics Number in Sample Percentage in Sample 

Gender 

Male 87 78% 

Female 24 22% 

Ethnicity 

Native American  0 0% 

African American 7 7% 

American Indian or Alaskan Native 0 0% 

Asian 68 65% 

Hispanic 12 11% 

Native Hawaiian or Pacific Islander 0 0% 

6) Implementation of Disaster Risk Reduction education 

Importance of local 
community in helping 

university

Major barriers to learning 
DRR education 

Making DRR education 
mandatory

5) University Emergency Procedures 

Awareness of emergency 
communication procedures

Awareness of medical 
supplies in the university

Awareness of emergency 
drills provided by the 

university 

4) Emergency Awareness

Confidence in assisting  with disaster 
management during emergency

Awareness of emergency  preparedness 
policies of the  university

3) Disaster Education

Number of disaster related course studied in 
past 

Willingness to take Disaster Risk Reduction 
DRR courses

2) Disaster Experience

Involvement in total number of disasters Involvement in different type of disasters

1) Demographics

Gender Ethnicity Area of Living Family Income
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Other 18 17% 

Level of Education 

Freshman 1 1% 

Sophomore 6 5% 

Junior 27 24% 

Senior 5 5% 

Masters 66 59% 

Ph.D. 6 5% 

Student’s Area of Living 

Off Campus  78 70% 

On-Campus 33 30% 

Involvement in Disasters 

Hurricane  6 5% 

Tornado 14 13% 

Flooding 22 20% 

Thunderstorm 25 23% 

Earthquake 28 25% 

Tsunami 3 3% 

None 50 45% 

Involvement in Number of Disasters 

0 – 1 69 63% 

1 – 2 13 12% 

2 – 3 16 15% 

3 – 4 3 3% 

4 – 5 2 2% 

More than 5 7 6% 

Disaster-related courses taken prior to university 

0 – 1 81 74% 

1 – 2 22 20% 

2 – 3 4 4% 

3 – 4 1 1% 

4 – 5 0 0% 

More than 5 1 1% 

 

4.2 Statistical analysis 

To analyse the Likert scale data in the questionnaire, the Kruskal Wallis test was performed with the 

confidence level of 95% (P-Value ≤ 0.05) and 90% (P-Value ≤ 0.1). Table 3 indicates the P-Values based on 

the Kruskal Wallis test’s results pertaining to the significance of students’ perceptions of various types of 

disaster preparedness and disaster risk reduction (DRR) education parameters. A total of 22 parameters 

were tested based on two different demographic factors: 1) students living on campus and off-campus, and 

http://e-2020.creative-construction-conference.com/proceedings/


 Proceedings of the Creative Construction e-Conference (2020) 051 
Available online at e-2020.creative-construction-conference.com/proceedings/ 

Sustainable Construction, Health and Safety  28 

2) Asian and non-Asian  students. The results suggested that seven (7) variables tested significant based on 

where the students lived, and eight (8) variables tested significant based on ethnicity, as shown in Table 3. 

Table 3. P-Values testing the significance of students' perceptions of disaster preparedness and DRR education 

# Variables 

P-Values for  
Students living  
On-Campus &  
Off-Campus 

P-Values for  
Asian & Non-
Asian 
Students 

1 Willingness to take DRR course 0.090** 0.804 

2 Confidence to assist with disaster management during emergency 0.615 0.471 

3 Confidence in providing basic first aid 0.534 0.230 

4 Curriculum provides psychological first aid training 0.834 0.133 

5 University has enough first aid boxes 0.280 0.002* 

6 Importance of local communities to help university 0.763 0.406 

7 Impact of severe natural disaster on student's life 0.084** 0.304 

8 Students are responsible for their own safety 0.555 0.060** 

9 Friends are responsible for students' safety 0.037* 0.037* 

10 Parents are responsible for students' safety  0.084** 0.018* 

11 University is responsible for students' safety 0.027* 0.018* 

12 Government agencies are responsible for students' safety 0.403 0.137 

13 Awareness of the emergency procedures at the university 0.450 0.124 

14 Awareness of communication system provided by university during emergency 0.771 0.438 

15 University has online database regarding disaster preparedness 0.542 0.505 

16 Curriculum or disaster drill includes knowledge of disaster medicine 0.020* 0.021* 

17 University buildings have disaster shelters 0.805 0.615 

18 University includes students’ guardians while providing disaster education 0.433 0.091** 

19 Open to collaborating while handling a disaster 0.754 0.184 

20 Importance of local communities on helping university to implement DRR courses 0.095** 0.551 

21 DRR education should be made mandatory 0.017* 0.019* 

22 Likelihood of giving a test based on DRR education 0.068** 0.047* 

Note: * Indicates 95% Level of Confidence  

          ** Indicates 90% Level of Confidence 

5. Results and discussion 

5.1 Analysis of students’ perception of disaster preparedness and education: Students living on campus  

      and off-campus 

The results, obtained by performing the statistical analysis (Kruskal Wallis test), revealed that the students’ 

perceptions of the impact of natural disasters on their lives were different whether they lived on campus 

or off-campus. The P-Values in Table 3 indicate that students living on-campus and students living off-

campus also have very different perspectives of the roles that their friends, parents, and the university play 

in their safety during a disaster. They had similar opinions, however, on the role of governmental agencies 

in students’ safety during a disaster. Based on their area of living, students have different perspectives of 

taking DRR courses and being tested on the content, as well as different perspectives on mandatory DRR 

education. Students who lived on-campus were more willing to take a DRR course than the students living 

off-campus, which might be because students living on-campus reside in university housing with very little 
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access to essential supplies and no place for storage, which increases their vulnerability to a disaster [5]. 

Past research has indicated that students who perceive a higher risk of disasters tend to practice more 

disaster preparedness behaviour.  

5.2 Analysis of students’ perceptions of disaster preparedness and education: Asian & non-Asian students’ 

The P-Values in Table 3 suggest that the students’ perceptions of their personal role and that of their friends, 

parents, and the university in a disaster differ, based on their ethnicity (Asian and non-Asian). However, 

irrespective of their ethnicity, students have similar perspectives on the responsibility of government 

agencies for the safety of students’ during an emergency. Asian and non-Asian students’ have different 

perspectives on mandatory DRR education in educational institutions. It was revealed that there is a 

significant difference in the perceptions of students of different ethnic backgrounds on disaster medical 

knowledge provided in the curriculum. Moreover, it was found that Asian and non-Asian students have a 

different level of awareness of first aid boxes provided by the university. It was observed that Asian students 

were more aware of the medical supplies provided by the university than the non-Asian students. 

6. Conclusion 

In conclusion, it was observed that DRR education is perceived significantly differently by students who live 

on-campus and students who live off-campus. The same difference exists, based on their area of living and 

ethnicity, between the students’ perceptions regarding mandatory disaster risk reduction education. 

Among the Asian and non-Asian students, there was a significant difference in awareness regarding medical 

supplies provided by the university. This is an interesting finding, as many Asian students in the U.S. 

universities are international students who are unfamiliar with university emergency procedures and local 

emergency management services. Furthermore, it was also revealed that both the area of living and ethnic 

background of students affected their perspectives regarding the roles of their friends, parents, and 

university in students’ safety during a disaster. Students had similar perspectives of the government’s role 

in their safety, irrespective of the area of living or ethnicity. The findings of this study will help policymakers 

implement changes in existing disaster preparedness programs and will help faculty members and the 

academic staff to effectively develop and implement disaster preparedness courses and drills at the 

university, based on different characteristics of the students. 
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