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Abstract: Research has shown that natural disasters can be prevented or mitigated effectively through
education which provides knowledge and skills for the young generation to protect themselves and
act to protect the community. The current study investigated the level of natural-disaster-prevention
literacy and analyzed its predictors among high school students in Vietnam. This study adopted a
cross-sectional school-based design, using an online survey. There were 807 students from seven
public schools participating in this study. The results show that the natural-disaster-prevention
knowledge, perception, skills, and overall literacy are above average, with knowledge having the
highest score. Significant differences exist in natural-disaster-prevention literacy and its components
by gender, grade, location, and residence. Age, location, residence, knowledge, and perception
can predict participants’ skills of natural-disaster prevention. This study highlights the necessity of
teaching natural-disaster prevention in schools, across grades, and focusing on providing the students
with the knowledge and perception needed to improve their natural-disaster-prevention skills. This
will contribute to helping the country meet the goal of education for sustainable development.

Keywords: disaster-prevention literacy; education for sustainable development; geography
education; high school; natural-disaster prevention; Vietnam

1. Introduction

Natural disasters are uncontrollable and can cause massive financial, social, economic,
and environmental losses, such as deaths, severe injuries, food shortages, communica-
ble diseases, and psychological impairment [1]. They occur due to the action of natural
forces, including climate and geology. People consider natural disasters unfortunate but in-
evitable [1]. Some common sudden-onset disasters worldwide include earthquakes, floods,
hurricanes, cyclones or typhoons, tornados, fires, tsunamis or storm surges, avalanches,
volcanic eruptions, extreme cold or blizzards, and heat waves. In contrast, slow-onset ones
include drought, famine, desertification, deforestation, and pest infestation [1]. According
to the World Meteorological Organization (WMO) 2021 report “WMO Atlas of Mortality
and Economic Losses from Weather, Climate and Water Extremes (1970–2019)”, the world
has witnessed more than 11,000 natural disasters from 1970 to 2019, causing more than
2 million human deaths and USD 3640 billion in damage. Over the past 50 years, there
has been an average of one natural disaster related to weather, climate, flood, and drought
each day, resulting in 115 deaths and USD 202 million in damage per day. More than
91% of deaths occur in developing countries. According to the report, natural disasters
have increased fivefold during the above period, primarily due to the Earth’s warming.
The report also emphasized the weather phenomena, extreme climate, and drought are
becoming more frequent and severe in many parts of the world [2].
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Vietnam is a Southeast Asian country along the Pacific Coast, with three sides bor-
dering the sea. The territory has a narrow S shape. Hills and mountains occupy a quarter
of the land area. Vietnam is located in the storm center of the South China Sea. In 2017,
Vietnam ranked sixth globally on the list of countries most affected by natural disasters due
to climate change [3]. According to the statistics of the Vietnam Central Steering Committee
for Natural Disaster Prevention and Control, in the past 20 years alone in Vietnam, natural
disasters such as storms, floods, and landslides have killed more than 13,000 people, with
nearly 400 deaths or missing people each year, and destroyed over USD 6.4 billion of
property, about 60% of the land area (Figure 1). Each year, the GDP is reduced by about
1–1.5% due to natural disasters, and this reduction has been increasing in recent years.
More than 70% of the population was at risk of being affected by natural disasters [4].
Within the country, the Central and Central Highland regions, including 19 provinces and
cities, are complex topographical areas. The Central Vietnam areas cover over 1900 km of
coastline, while the Central Highlands include dense, short, and steep system of rivers and
streams with over 740 rivers. This area suffers from the most types of natural disasters in
Vietnam, with higher frequency and severity than other regions [5].
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Table 1. Demographic information regarding participants. 

  No. % Mean (SD) 

Sex 
Male 301 37.3 - 

Female 506 62.7 - 

Age 
18 297 36.8 

17.06 (0.82) 17 265 32.8 
16 245 30.4 

Province 
Gia Lai 460 57.0 - 

Thua Thien Hue 347 43.0 - 

Residence 
Rural 637 78.9 - 
Urban 170 21.1 - 

Total  807 100.0  

Figure 1. Map of major natural disasters in regions of Vietnam (Ministry of Education and
Training, 2012).

Previous evidence has shown that injury and damage caused by natural disasters
can be prevented or mitigated by various solutions, including education [6–8]. The role
of education is highlighted as an essential strategy to achieve the four priorities outlined
in the Sendai Framework for Disaster Risk Reduction 2015–2030 [9]. Disaster education’s
function, operational aspect, and cost-effective nature make it a valuable risk management
tool [10]. The education of disaster-related information aims to improve disaster literacy.
It is an individual’s ability to read, use, and understand disaster information in disaster
mitigation, preparedness, response, and recovery [11]. Without knowledge of natural
disasters, students are vulnerable to unverified information circulating in cyberspace,
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creating feelings of fear and intimidation [12]. The existence of disaster literacy can reduce
or even eliminate the loss and injury caused by natural disasters. Disaster literacy can
encourage students’ efforts to understand what they have to do with disasters, forming
students’ responsibility and practice independence in the event of a disaster [11].

Besides having the knowledge of disaster (disaster literacy), it is also important to
also have natural-disaster-prevention (NDP) literacy, which is defined as a person’s per-
sonal knowledge, attitudes, and skills toward preventing disaster caused by the nature. It
consists of three main components: disaster-prevention knowledge, disaster-prevention
attitude, and disaster-prevention skills [13]. The NDP literacy is also understood as the
development of proactive attitudes to apply disaster-prevention knowledge to respond
to natural disasters and resilience and improve life after disasters [14]. NDP literacy is
also defined as the sum total of abilities and skills, including perceptions, skills, and emo-
tions, that enable an individual to respond, analyze, and reflect in the face of disaster for
the sake of their lives. In general, NDP literacy involves having a correct understanding
of life-threatening disasters, proactive attitude toward disaster information and disaster
prevention, and adequate capabilities and skills for disaster prevention [14]. NDP liter-
acy includes three indicators: disaster awareness, prevention knowledge, and response
knowledge [15]. Attitudes toward NDP are assessed by indicators of sensitivity of dis-
aster prevention, values related to NDP and responsibility for NDP, sensitivity of NDP,
disaster-prevention-related value, and responsibility toward disaster prevention. NDP
skills are a combination of preparedness and response activities [15]. Currently, different
terms are used to refer to disaster education, such as “disaster education”, “disaster-risk
education”, “disaster-reduction education”, and “disaster-prevention education”. Shaw
et al. argue that all of the above terms are just different expressions of the same problem,
and the basic meaning is natural-disaster-risk-reduction education [16]. As a country with
many natural disasters, Vietnam quite commonly uses the above terms. In this study, we
use the term “natural-disaster-prevention education” as a solution to provide knowledge
and information about natural disasters for students and improve students’ awareness and
attitudes about natural disasters and response to natural disasters at the same time. This
could help give students the skills to protect themselves, reduce damage, and overcome
the consequences caused by natural disasters.

Some researchers confirmed that low perception and lack of understanding of risk
negatively impact people’s reactions to hazard warnings, personal protection measures,
and recovery [17,18]. NDP literacy education aims to provide knowledge and skills for
individuals and groups to take action to reduce their vulnerability before and during the
disaster [19]. Children, in general, and school students are among the most vulnerable
people in natural disasters. However, they can participate in disaster-response activities at
home, at school, and in their community to manage the challenging situations they might
counter before, during, and after natural disasters [20]. Disaster-prevention-literacy educa-
tion in schools will be an excellent approach for children to equip them with knowledge
and skills to protect themselves and help others. In addition, children can be a bridge to
disseminate disaster-risk-reduction knowledge within their families and communities [20].

Nonetheless, education in natural-disaster-prevention (NDP) literacy in Vietnam has
not shown the necessary effectiveness that requires scientists and educators to find out the
reasons and the difficulties in this practice [21]. In recent years, the Vietnamese Government
as well as the Ministry of Education and Training (MOET) of Vietnam have begun to
focus on education on NDP and climate change in schools through circulars, decrees,
policies, action plans, educational programs and projects, and projects in association with
domestic and foreign organizations. Since the early 2010s, many educational projects have
focused on climate-change response and risk reduction. Natural disasters have occurred in
many provinces throughout Vietnam. Most of these projects promote two main initiatives:
making schools safer and integrating climate-change and disaster-risk reduction into school
curricula. Most notably, 14 major programs and projects are implemented by the MOET of
Vietnam and other organizations, piloted in some schools, and implemented in a number
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of at-risk areas on natural disasters in order to develop educational manuals on disaster
prevention for some localities in Vietnam. More than 50% of these programs and projects
are implemented by International Non-Governmental Organizations (INGOs) and NGOs
in Vietnam.

Disaster-prevention education in Vietnamese schools is mainly carried out through
extracurricular lessons, experiences, organized drills, injury-prevention practice, swimming
lessons, and events; a natural-disaster-prevention exam; integration into the curriculum
of subjects with relevant knowledge in high schools; and the development manuals for
students, teaching materials for teachers, and training for teachers and students. With the
positive results, many schools and high school students in the country have had positive
changes in their awareness, knowledge, and skills of disaster prevention. However, due
to limitations in funding, time, location, materials, and difficulties in integrating them
into the curricula in high schools, the effect has not been widespread. The locality has
not yet had access to disaster-prevention education. Natural disasters continue to happen
and are becoming more and more anomalous and unpredictable, causing considerable
consequences for the country and the people of Vietnam. Therefore, disaster-prevention
education needs to be carried out regularly and continuously in many respects [22,23]. This
study investigated the level of NDP literacy and analyzed the predictors of NDP literacy
and its components among high school students in Vietnam.

2. Materials and Methods
2.1. Participants

This study used a cross-sectional design to collect data from students at high schools
in Vietnam’s Central and Central Highland areas. The study employed a purposive sam-
pling method. The two selected study settings suffer from the most frequent and severe
natural disasters each year in this country, in the form of storms, floods, landslides, flash
floods, droughts, salinization, forest fires, and tornados [24]. There were 807 completed
questionnaires (response rate 93.3%), of which 62.7% were completed by female students.
The mean age was 17.06 (SD = 0.82). A brief summary of the participants’ demographic
information is presented in Table 1.

Table 1. Demographic information regarding participants.

No. % Mean (SD)

Sex
Male 301 37.3 -

Female 506 62.7 -

Age

18 297 36.8

17.06 (0.82)17 265 32.8

16 245 30.4

Province
Gia Lai 460 57.0 -

Thua Thien Hue 347 43.0 -

Residence
Rural 637 78.9 -

Urban 170 21.1 -

Total 807 100.0

2.2. Procedure

The data collection was conducted from September 2021 to December 2021. Due to the
complicated situation of COVID-19, the survey was conducted online via Google Forms.
The public schools that are in the area with a high risk of natural disasters were introduced
by the Provincial Department of Education and Training. Principals of potential randomly
selected schools were contacted with a clear explanation of aims, processes, and participants’
tasks. Schools that agreed to participate would be contacted for the next step. Three high
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schools in Thua Thien Hue Province (Cao Thang, Nguyen Truong To, and Tam Giang) and
four in Ayun pa, Gia Lai Province (Phan Chu Trinh, Nguyen Tat Thanh, Le Thanh Tong,
and Ly Thuong Kiet) agreed to participate the study. Classes within these schools were
randomly selected. The principals then informed classroom teachers. The research team
then contacted them and scheduled times to visit the online class to work with potential
participants. All information related to the study, including participants’ tasks, benefits,
and risks, as well as the voluntary nature of the participation and withdrawal, was clearly
explained to students. Participants understood that they needed to get permission from
parents before completing the questionnaire. A study information sheet and consent form
were delivered via email to each student to bring home and seek permission from parents
by having them sign the consent form. All students in selected classes were invited to
participate in the study. The research team joined the online class one week later to collect
the consent forms and start the data collection. The online Google Form questionnaire (in
Vietnamese language) was delivered to students by classroom teachers during one online
class. Students completed the online questionnaire on their own time. If the students
completed and submitted the questionnaire, this meant that they and their parent(s) agreed
to participate in the study. The email address and contact number of the researcher team
was available in the online form for students and parents to contact for further information.
The questionnaire took the students around 20 min to complete.

2.3. Materials

This study investigated the status of NDP capacity among high school students,
including knowledge, perception, skills, and access level. A self-reported questionnaire
was developed specifically for this study based on numerous reliable references (Table 2).
The questionnaire includes 44 items in a five-option Likert scale design (see Appendix A).
The knowledge component, which is the fact or condition of knowing something with
a considerable degree of familiarity through experience, association, or contact, consists
of nine items. The perception component, which is the awareness of the importance and
necessity for preparing for natural disasters, includes eighteen items. Skill, which refers
to the ability to act for natural disaster prevention, contains ten items, and access level
to NDP education consists of seven items. The score for each subscale was calculated by
determining the average of all relevant items.

Table 2. Questionnaire’s components and reference sources.

Component Items Reference Sources

Knowledge 09 [8,25–27]

Perception 18 [8,25,27–29]

Skills 10 [1,8,27,30]

Access level to
disaster-prevention education 07 [23]

Two experts in education and geography evaluated the questionnaire. The question-
naire’s first version was pilot tested on 27 high school students in Hue City. Students in the
pilot study were excluded from the main survey. Comments from students were collected.
The experts re-evaluated the questionnaire to finalize the last version used for the main
analysis. This study used internal reliability with Cronbach’s Alpha index. According to
Lance and his colleagues, a Cronbach’s Alpha above 0.70 is acceptable [31]. The Cronbach’s
Alpha for NDP knowledge, perception, and skills and overall NDP in this study were 0.94,
0.98, 0.96, and 0.98, respectively.

2.4. Data Analysis

In order to test the construct validity of the questionnaire, we submitted the data
to a confirmation factor analysis (CFA), using Amos version 20.0 software, to evaluate
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the model’s fit. We used the maximum likelihood and covariance matrices. Accord-
ing to Hu and Bentler [32] and Kline [33], the index for a fit model includes Normed
X2 (X2/df) ≤ 5; CFI > 0.90; RMSEA ≤ 0.08; SRMR ≤ 0.08. We conducted the three-factor
model (knowledge, perception, and skill) based on the NDP framework, conceptualizing
NDP as an umbrella term for a variety of interdependent and integrated factors. The indexes
for the three-factor model are Normed χ2 (χ2/df) = 3.448; CFI = 0.957; RMSEA = 0.055;
SRMR = 0.0233 (Figure 1). The model fits these data (Figure 2).
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Figure 2. Three-factor model of the NDP questionnaire.

Descriptive statistics were run to identify the mean and standard deviation of natural
disaster knowledge, perception, and skills. Demographic variables (sex, grade, urban/rural,
and residence location) were collected. An independent t-test was used to examine the
differences between groups in natural-disaster knowledge, perception, and skills. The
correlation between knowledge, perception, and skills related to natural disasters among
students was identified by Pearson value r, in which the correlation was counted with a
significant p-value under 0.05 [34]. Several stepwise linear regressions were conducted to
investigate the predictive roles of different factors in natural-disaster-prevention literacy.
The first stepwise linear regression included knowledge of natural-disaster prevention as
an outcome variable, and demographic information and level of access to NDP education
as independent variables. Perception about NDP was an outcome variable in the second
linear regression, with the independent variables being demographic characteristics, level
of access to NDP, and NDP knowledge. Potential predictive factors of NDP skills were
examined in the third stepwise linear regression, in which demographic characteristics,
level of access to NDP, NDP knowledge, and perception were independent variables.
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3. Results
3.1. Preliminary Analyses of Natural-Disaster-Prevention Literacy among Vietnamese Students

The data in Table 3 show that students’ knowledge, perception, and skills are above
average (mean ranges from 3.22 to 3.73). The total NDP score is 10.75, which is above
average. There are significant positive correlations between knowledge, perception, and
skills of NDP (p < 0.05). All of the three components are well correlated with the total
score of NDP (p < 0.01). Moreover, positive correlations are found significantly among
knowledge, perception, skills (p < 0.05), NDP literacy (p < 0.01), and the level of access to
NDP education.

Table 3. Preliminary analyses of NDP literacy among Vietnamese students.

Min–Max
-
X SD 2 3 4 5

NDP knowledge 1–5 3.46 0.83 0.78 * 0.77 * 0.90 ** 0.50 *

NDP Perception 1–5 3.73 0.92 1 0.84 * 0.95 ** 0.54 *

NDP skills 1–5 3.57 0.86 1 0.92 ** 0.61 *

Total NDP score 3–15 10.75 2.42 1 0.59 **

NDP education access 1–5 3.22 0.85 1
* Correlation is significant at the 0.05 level (2-tailed). ** Correlation is significant at the 0.01 level (2-tailed).
−
X, mean; SD, standard deviation; NDP, natural-disaster prevention.

3.2. Sex as an Independent Level

The results from the t-test analysis show that female students are significantly higher
than male students in all components of natural disaster literacy, including knowledge,
perception, and skills (p < 0.05). Overall, females show significantly higher scores in NDP
literacy than their male counterparts (p < 0.01). They also show a higher level of access to
natural-disaster-prevention education (p < 0.05) (Table 4).

Table 4. Differences in natural-disaster-prevention literacy by sex among Vietnamese students.

Male Female
t (807) p-

X SD
-
X SD

NDP knowledge 3.39 0.90 3.51 0.79 −1.96 * 0.05

NDP Perception 3.61 0.99 3.80 0.88 −2.64 * 0.01

NDP skills 3.44 0.97 3.63 0.78 −2.92 ** 0.004

Total NDP score 10.44 2.72 10.93 2.21 −2.79 ** 0.005

NDP education access 3.18 0.90 3.25 0.81 1.50 0.30
* Correlation is significant at the 0.05 level (2-tailed). ** Correlation is significant at the 0.01 level (2-tailed).
−
X, mean; SD, standard deviation; NDP, natural-disaster prevention.

3.3. Grade as Independent Level

Regarding the total NDP score, three grade groups of 10, 11, and 12 were considered.
Overall, there are significant differences across groups in NDP knowledge, perception, skills,
and overall literacy. Specifically, students in grade 10 have higher scores in knowledge
(p < 0.001), perception (p < 0.001), skills (p < 0.01) and overall literacy (p < 0.001) than
those in grade 11. Grade 10 students are higher than their grade 12 schoolmates in the
score of knowledge (p < 0.05), perception (p < 0.05), and overall literacy (p < 0.05). When
comparing between grades 11 and 12, grade-12 students seem to have higher scores in skills
and overall NDP score. There are no differences in knowledge and skills between grades
11 and 12. Moreover, all three grades show no disparities in accessing NDP education
(p > 0.05) (Table 5).
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Table 5. Differences in natural-disaster-prevention literacy by grade among Vietnamese students.

NDP
Knowledge

NDP
Perception NDP Skills Overall

NDP Score
NDP Education

Access
-
X SD

-
X SD

-
X SD

-
X SD

-
X SD

10 3.64 0.67 3.92 0.76 3.69 0.77 11.25 1.96 3.26 0.80

11 3.31 0.81 3.56 0.93 3.40 0.86 10.28 2.40 3.15 0.84

12 3.46 0.94 3.71 1.01 3.61 0.91 10.76 2.70 3.26 0.89

F(804) p F(804) p F(804) p F(804) p F(804) p

10 11 0.33 *** 0.000 0.37 *** 0.000 0.28 ** 0.001 0.97 *** 0.000 0.12 0.269

12 0.18 * 0.028 0.21 * 0.023 0.08 0.507 0.49 * 0.048 0.01 0.999

11 12 −0.15 0.083 −0.15 0.125 −0.20 * 0.015 −0.49 * 0.043 −0.11 0.251
* Correlation is significant at the 0.05 level (2-tailed). ** Correlation is significant at the 0.01 level (2-tailed).

*** Correlation is significant at the 0.001 level (2-tailed).
−
X, mean; SD, standard deviation; NDP, natural-disaster

prevention.

3.4. Location as Independent Level

Observing the result from the t-test analysis, we see that students in Thua Thien Hue
are significantly higher than students in Gia Lai in NDP literacy and all its components,
including knowledge, perception, and skills (p < 0.001). However, there is no difference in
the level of access to natural-disaster-prevention education (p > 0.05) (Table 6).

Table 6. Differences in natural-disaster-prevention literacy by location among Vietnamese students.

Thua Thien Hue Gia Lai
t (807) p-

X SD
-
X SD

NDP knowledge 3.60 0.82 3.36 0.83 4.21 *** 0.000

NDP Perception 3.90 0.96 3.60 0.87 4.58 *** 0.000

NDP skills 3.73 0.86 3.44 0.85 4.61 *** 0.000

Overall NDP score 11.23 2.45 10.39 2.34 4.93 *** 0.000

NDP education access 3.26 0.77 3.19 0.90 1.11 0.269

*** Correlation is significant at the 0.001 level (2-tailed).
−
X, mean; SD, standard deviation; NDP, natural-disaster

prevention.

3.5. Residence as Independent Level

An independent samples t-test was used to examine whether there is any difference in
NDP overall score among students living in rural and urban areas. There are statistically
significant differences in students’ NDP overall score in urban and rural areas of Vietnam.
The analysis revealed that urban students are better in regard to knowledge, perception,
skills, and overall score in NDP (p < 0.001) (Table 7). They are also the group with higher
access to NDP education than those growing up in rural areas.

3.6. The Potential Predictive Factors of Natural-Disaster-Prevention Literacy among
Vietnamese Students

Three stepwise linear regressions were conducted with the outcome variables NDP
knowledge, perception, and skills, respectively. The final stepwise results are illustrated in
Table 8.

Our study shows that demographic information, including age, location, and residence,
can predict and explain 3.9% variance of the students’ knowledge of NDP (p < 0.05). It can
explain 4.7% variance of the NDP perception (p < 0.05), but it is unable to predict NDP skills
(p > 0.05). The education-access level significantly predicts NDP knowledge, perception,
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and skills (p < 0.001), and it contributes to 23.7%, 31.5%, and 35.4% the variance of the NDP
knowledge, perception, and skills, respectively.

Table 7. Differences in NDP literacy by residence among Vietnamese students.

Urban Rural
t (807) p-

X SD
-
X SD

NDP knowledge 3.70 0.80 3.40 0.83 4.18 *** 0.000

NDP Perception 3.99 0.96 3.66 0.90 4.18 *** 0.000

NDP skills 3.80 0.84 3.50 0.86 3.96 *** 0.000

Overall NDP score 11.48 2.41 10.56 2.39 4.49 *** 0.000

NDP education access 3.30 0.75 3.20 0.87 1.37 0.169

*** Correlation is significant at the 0.001 level (2-tailed).
−
X, mean; SD, standard deviation; NDP, natural-disaster

prevention.

Table 8. Predictive factors to natural-disaster-prevention literacy among Vietnamese students.

B t R2 Change

NDP Knowledge

Sex
Age

Location
Residence

0.05
−0.08
−0.09
−0.08

1.69
−2.64 **
−2.55 *
−2.14*

0.039

Education-access level 0.49 16.19 *** 0.237

NDP Perception

Sex
Age

Location
Residence

0.04
−0.03
−0.05
−0.01

1.89
−1.37
−2.05 *
−0.52

0.047

Education-access level 0.21 8.57 *** 0.281

NDP Knowledge 0.66 26.59 *** 0.315

NDP Skills

Sex
Age

Location
Residence

0.04
0.03
−0.03
−0.01

1.94
1.88
−1.58
−0.11

0.043

Education-access level 0.20 9.46 *** 0.354

NDP Knowledge 0.14 4.90 *** 0.214

NDP Perception 0.61 20.30 *** 0.132
* Correlation is significant at the 0.05 level (2-tailed). ** Correlation is significant at the 0.01 level (2-tailed).
*** Correlation is significant at the 0.001 level (2-tailed). β, Standardized Coefficients Beta; NDP, natural-disaster
prevention.

Among various components of NDP literacy, knowledge plays a role in predicting
perception and contributing to 31.5% variance of this variable. Both knowledge and
perception positively predict skills with the contribution of 21.4% and 13.2% variance of
the skill variable.

4. Discussion

This study is the first of its kind in Vietnam investigating the predictors of NDP.
A rational statistical analysis was used to reach the study’s aims. Data from this study
were obtained by school-based surveys in Central and Central Highland public schools of
Vietnam with an acceptable sample size and high response rate.

To ensure objective research results, scales were built and evaluated for reliability and
validity. The research results show that the scales have satisfactory reliability based on
Cronbach’s Alpha values [31]. The structural brute force is in agreement with the data of
this study [32,33]).
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4.1. Overall Natural-Disaster Prevention

Overall, NDP knowledge, skills, and perception among high school students in this
sample is relatively high. Recently, the Government and the Ministry of Education and
Training of Vietnam have begun to focus on disaster-prevention and climate-change educa-
tion in schools through circulars, decrees, policies, action plans, and educational programs
and projects associated with domestic and foreign organizations. Since the early 2010s,
many educational projects on climate-change response and risk reduction of natural disas-
ters have been carried out in many provinces throughout Vietnam. The most significant are
14 major programs and projects implemented by the Ministry of Education and Training
of Vietnam and other organizations. More than 50% of programs and projects are imple-
mented by International Non-Governmental Organizations (INGOs) and NGOs in Vietnam.
Disaster-prevention education in Vietnamese schools is carried out mainly through ex-
tracurricular lessons, integration into the curriculum of subjects with relevant knowledge
in high schools, development of references for students, teaching materials for teachers,
and training for teachers and students. Many schools and high school students across
the country have benefited from these projects and positively changed NDP’s perception,
knowledge, and skills. However, looking closer at this study’s result, we see that the level
of NDP overall score is not as high as expected. This might be due to limitations regarding
time and materials, difficulties in integrating them into the curricula in high schools, and
the fact that the effect has not yet been scaled up properly. Natural disasters continue to
happen and are becoming increasingly unconventional and unpredictable, causing signifi-
cant consequences for the country and the people of Vietnam. Therefore, in many aspects,
NDP overall score education must be carried out regularly and continuously [35].

It seems that knowledge is the component that the school and teachers need to focus
on improving for students. Although perception is the strength of students, it appears
to be lower than expected, as perception plays a crucial role in students’ decision to im-
prove knowledge and skills. A study by Wei et al. [36] found that participants with lower
knowledge of NDP are more likely to have lower coping skills and are more vulnerable
to disasters. Previous studies shared similar findings among schoolteachers and admin-
istrators [14,37], in which participants’ knowledge and perception of disaster prevention
were high.

Our findings confirmed a significant correlation between different components of the
NDP overall score. In other words, NDP knowledge, perception, and skills are highly
associated. The conclusion is supported by the model of disaster-prevention literacy
recommended by Yeh [13].

4.2. Natural-Disaster Prevention by Demographic Information

It is found that female students have better performances of NDP in knowledge,
perception, and skills. Similarly, Ku and Li [38] found that females had better average
scores than males in terms of perception. This is also consistent with some previous studies
that suggest that women’s awareness, knowledge, and attitudes toward natural disasters
are higher than men’s because women are among the vulnerable groups when natural
disasters occur, so they are more at risk than men [28,39,40]. Differences in knowledge
and vulnerability make women more prone to anxiety and appreciate the importance of
disaster preparedness than men [41]. Therefore, women will pay more attention to raising
awareness, equipping them with knowledge and skills for disaster prevention to feel secure
and ensure their own safety. Thus, in disaster-prevention education, gender should also
be paid attention to in order to have appropriate educational activities. Female students
should be more involved in education and disaster-prevention practices to improve their
ability to cope with disasters and reduce stress and anxiety.

However, this finding is also different from results among schoolteachers and admin-
istrators in Taiwan [36] and Turkey [42], in which there was no disparity between males
and females across three components of NDP. A study by [43] among teachers and students
in Indonesia found that males had higher levels of disaster literacy than females. One
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possible explanation for this disparity is the difference in the samples’ age. The participants
engaging in these studies included adults and elementary students. Furthermore, females
are taught in school that they are at higher risk of being vulnerable to natural disasters than
males due to their limited physical health because of biological differences and nutrition
deficits, as well as the lack of survival skills such as swimming and tree climbing, which
are traditionally taught to males [44]. Hence, females are more likely to pay more attention
to improving their NDP literacy than their male counterparts.

Among grades 10, 11, and 12, it seems that grade 10 students were better than their
elder peers. Specifically, grade 10 students had the highest knowledge, perception, and
literacy scores. Grade 10 students also had a higher score in perception than grade 11 but
not significantly higher than grade 12 students. Grade 12 students were better in skills
than their grade 11 counterparts but still lower than those in grade 10. Grade 11 students
seemed to have the lowest scores across components and overall score. It can be explained
that NDP had been included in the national curriculum in Vietnam, especially in geography.
The background knowledge of NDP had been included in grade 10’s curriculum, and
the NDP skills had been included in grade 12’s curriculum, while grade 11’s curriculum
included little NDP overall score. One suggestion might be that the NDP content should be
carried out continuously across three grades in high schools to consolidate knowledge and
serve as a background for the transition from knowledge and perceptions to skills. Thus,
the ability to put it into practice when a natural disaster occurs can bring greater efficiency.

Our study reveals that the NDP overall score differs by province and residence. It is
more likely that students in Thua Thien Hue province and urban areas had higher scores in
all aspects of NDP than those from Gia Lai province and those living in rural areas. Gia Lai
Province is a mountainous area with many minor ethnic communities. This area’s local
economy and quality of life are low compared to other sites. The lack of materials and
facilities is one of the most widespread problems in this area. Some students over 14 tend
to be absent from school to take care of housework or farm work. Therefore, the capacity to
approach NDP education and absorb knowledge is under-expected. On the other hand,
Thua Thien Hue Province includes a big city with services as the main background of the
local economy. Thua Thien Hue is considered the oldest educational and cultural center
in Vietnam. Hence, the accessibility of students to education and NDP education is better.
Our finding is in line with the study by [45], which concluded that students living in the
city were more confident and had higher coping skills toward natural disasters.

Another noticeable finding in this study is that the level of access to NDP education
remains similar across the high school students of different sex, grade, location, and
residence. This may indicate that the access to NDP education of high school students
is mainly through the national education program and projects, which is compulsory
programs at schools in Vietnam; therefore, the level of access to NDP seems to be the same
across groups.

4.3. Natural-Disaster Prevention and Predictive Factors

Educational access level seems essential in predicting high school students’ knowl-
edge, perception, and skills. The opportunities for students to expose themselves to NDP
education, such as workshops, short training courses, literacy competitions, and campaign
involvements, can improve students’ perception, understanding, and skills in countering
and coping with natural disasters. Besides the national curriculum, schools should provide
students with more NDP-related activities.

There are some relationships between knowledge, perception, and skills. Knowledge
can strongly predict perception. Knowledge and perception can strongly predict skills.
The appropriate perception is the guideline leading to the appropriate actions. To be
well aware of NDP, students first need to have a clear understanding of natural disasters
and prevention measures. Therefore, it is necessary to teach students about this issue
through different informative channels. However, the proper knowledge and perceptions
themselves are not enough for high school students to have the ability to respond to
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natural disasters. It is necessary to train students to have related skills. Disaster-prevention
skills are built on the knowledge base and practical activities and experiences to help
students effectively perform an action when a disaster occurs. For example, swimming
skills are helpful in floods, and first-aid skills and escape skills are needed in urgent cases,
as well as protecting-the-house skills, preparing emergency bags and search and rescue,
and propaganda skills.

4.4. Limitations and Direction for Future Research

There are several limitations that the readers should be aware of while interpreting
this study’s findings. First, this is a cross-sectional study; hence, any found correlations
and predictions are well applied to the point of conducting the study only. Future studies
should employ a longitudinal design to enhance the reliability of the study. Second, the
current study focuses only on some factors, such as age, location, and residence. The
findings from current study call for further exploration into the impact of other factors
on knowledge, awareness, and skills of disaster prevention of Vietnamese high school
students, such as experience of natural disasters, home education, and parents’ education
level, in future research. Third, the study focused on two regions in the Vietnam’s Central
and Central Highland areas, including seven schools. This limitation may influence the
generalizability of the findings. It puts forward the importance to replicate the study by
expanding the research scale and research area in order to attract a large number of high
school students from many provinces in Vietnam to participate. Fourth, the exclusion of
out-of-school students is another limitation of this study. This suggests that the conclusion
of this study should be interpreted with caution when applying in other populations.

5. Conclusions

This study investigated the NDP overall score and identified related factors among
high school students in the Central Highland and Central areas of Vietnam. The study’s
findings revealed that the NDP overall score among students was above average but
under the expected level. There are many factors related to the NDP overall score, such as
education-access level, age, location, and residence.

Considering the unexpected and increased frequency of natural disasters in Vietnam,
especially in Central Highland and Central areas, the local government should develop a
program of NDP throughout each high school grade, with numerous forms of teaching and
learning activities. Extracurricular programs should include NDP content in their regular
activities. Furthermore, improving skills should go together with enhancing the knowledge
and perception of NDP. This will help the national education curriculum to meet the goal
of education for sustainable development.
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Appendix A. Questionnaire (English Version)

Table A1. Below is a list of statements on Natural Disaster Prevention Literacy Education. Please
indicate how strongly you agree or disagree with each statement.

No. Statement Level of Agreement

I Knowledge Strongly
Agree Agree Neutral Disagree Strongly

Disagree

1
A natural disaster is an abnormal natural phenomenon that can
cause damage to people, property, the environment, living
conditions, and socioeconomic activities.

1 2 3 4 5

2
The increase in intensity, frequency, and anomalous degree of
natural disasters in the current period is due to a combination of
nature and human activities causing climate change.

1 2 3 4 5

3 Some natural disasters are predictable in terms of duration,
intensity, and frequency. 1 2 3 4 5

4 Vietnam is one of the countries heavily affected by natural
disasters and climate change. 1 2 3 4 5

5 Storms and floods are common natural disasters in many
localities in Vietnam. 1 2 3 4 5

6 Most natural disasters cause significant damage to people,
properties, the environment, and socioeconomic activities. 1 2 3 4 5

7 The elderly and children are subject to high levels of
vulnerability when natural disasters strike. 1 2 3 4 5

8
Natural disasters happen unexpectedly, but people can
contribute to preventing and mitigating damage caused by
natural disasters.

1 2 3 4 5

9 Disaster prevention is the responsibility of government agencies
and individual, including students. 1 2 3 4 5

II Perception Strongly
Agree Agree Neutral Disagree Strongly

Disagree

1
Skills of first aid, treating wounds, swimming, finding safe
shelters, and keeping the water clean should be learned and
practiced.

1 2 3 4 5

2 It is necessary to organize disaster-response drills for all social
classes, including students. 1 2 3 4 5

3 It is necessary to be mentally active and ready to respond to
natural disasters. 1 2 3 4 5

4 It is necessary to coordinate with family members to make a
plan to respond to natural disasters. 1 2 3 4 5

5 It is necessary to tie up houses and have a plan to protect assets
before a disaster strikes. 1 2 3 4 5

6
When a natural disaster is about to strike, it is necessary to
prepare food and essential items, clean water, and medical
equipment which are enough to use for at least seven days.

1 2 3 4 5

7 It is necessary to keep up to date with disaster warnings
through the media. 1 2 3 4 5

8 It is necessary to follow the disaster-response guidelines of the
local government through the media. 1 2 3 4 5

9 It is necessary to keep important phone numbers and contacts in
case of emergency. 1 2 3 4 5
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Table A1. Cont.

No. Statement Level of Agreement

10 It is necessary to learn the emergency evacuation routes that
may need to be used in the event of a disaster. 1 2 3 4 5

11 It is necessary to stay in a house or a solid, safe area when a
disaster strikes. 1 2 3 4 5

12 Electrical appliances need to be unplugged during a disaster. 1 2 3 4 5

13 It is necessary to keep up to date with the disaster situation
through the media. 1 2 3 4 5

14 It is necessary to call emergency phone numbers immediately
when in danger in a disaster. 1 2 3 4 5

15 It is necessary to evacuate with family to a safe place when
feeling unsafe in the disaster. 1 2 3 4 5

16 In case of flooding, when moving, it is necessary to use life
jackets or other floating objects. 1 2 3 4 5

17
Attention should be paid to the protection of the weak elderly,
children, and people with disabilities in the event of natural
disasters.

1 2 3 4 5

18 It is necessary to strictly follow the direction of the relevant
authority or the local government where the disaster occurs. 1 2 3 4 5

III Skills Strongly
Agree Agree Neutral Disagree Strongly

Disagree

1 I am aware of the natural disasters that may occur in the area
where I live. 1 2 3 4 5

2 I can find and track disaster-related information. 1 2 3 4 5

3 I can coordinate and assign work with family members to
respond to natural disasters. 1 2 3 4 5

4 I know what necessities and essentials need to be prepared
before a disaster strikes. 1 2 3 4 5

5 I can give first aid to injuries caused by natural disasters. 1 2 3 4 5

6 I know of places or channels of communication that can help my
family and me when in danger of a natural disaster. 1 2 3 4 5

7

I am willing to join my family, school, and neighbors to
participate in disaster-prevention activities such as pruning
trees, bracing houses, protecting assets, and preparing
emergency bags and necessities.

1 2 3 4 5

8
I am willing to join my family, school, and the residents in my
neighborhood to participate in cleaning activities to overcome
consequences after natural disasters.

1 2 3 4 5

9 I am willing to participate in voluntary activities to help the
community to overcome the consequences of natural disasters. 1 2 3 4 5

10 I can disseminate knowledge, skills, and experience in disaster
prevention to everyone. 1 2 3 4 5
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Table A2. Below are activities to help children learn disaster prevention skills. Could you please tell
us the implementation level of these activities?

IV Activities Never Rarely Sometimes Usually Always

1 I receive disaster prevention education at school. 1 2 3 4 5

2 I receive disaster prevention education through
related subjects. 1 2 3 4 5

3
I am educated about disaster prevention through
propaganda and experiential activities organized
by schools.

1 2 3 4 5

4
I receive disaster prevention education through books,
documents, and information provided by teachers
or schools.

1 2 3 4 5

5 I receive disaster prevention education through the
Internet, TV, newspapers, radio, social networks. 1 2 3 4 5

6 I am educated about disaster prevention through
discussions with relatives and friends. 1 2 3 4 5

7 I am educated about disaster prevention through local
propaganda activities. 1 2 3 4 5
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