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Abstract: Various disasters have occurred due to lack of knowledge and 
unpreparedness of the community in the pre-disaster phase. In fact, preparedness 
has not become a permanent behavior in society so that if a disaster occurs, it is 
predicted that they will not take care themselves and others. Nursing students as 
prospective nursing staff must be equipped with knowledge, attitudes and 
practices in dealing with disasters. This quantitative research aims to determine 
the effectiveness of the school-based disaster management education model on 
the knowledge and preparedness of nursing students. A quasi-experimental 
method is used in the form of a one group pretest-posttest design on 80 Diploma 
III Nursing students who were trained by facilitators for 6 months. Data were 
collected using questionnaires and observations, then analyzed using the Paired 
t-test and Multiple Linear Regression (95% CI; α=0.05). The results showed that 
disaster management education model can increase knowledge (p=0.000) and 
preparedness (p=0.002) in facing disasters. Disaster preparedness is significantly 
related in predicting disaster knowledge scores (r=0.708). If a disaster occurs, 
nursing students are able to help themselves and the disaster victims. This model 
can also be used as an evaluation of learning outcomes for the Disaster Nursing 
course. 
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Introduction  
 

Nowadays, the number of natural disasters and 
casualties due to disaster events has increased around 
the world (Codreanu et al., 2014; Midtbust et al., 2018). 
Earthquakes, floods, hurricanes, and other types of 
disasters occurred across the world (Fahad et al., 2018, 
2020; Monteiro, 2020; Woodall, 2020). Several disasters 
that have occurred in Indonesia such as the 2004 tsunami 
and flood in Aceh Province, earthquake in Yogyakarta 
(National Coordinating Agency for Disaster 
Management, 2007) and the eruption of the Mount 
Sinabung volcano in North Sumatra Province (Muzani 
et al., 2022) provide lessons for the people of Indonesia 

and the world that a large number of casualties and 
property in these disasters occurred due to lack of 
knowledge and unpreparedness of the community in 
anticipating disasters in the pre-disaster phase.  

Currently, there are still many people who are not 
aware of their disaster-prone areas. Diharja et al. (2022) 
the landslide disaster that killed people occurred due to 
public ignorance of the type of soil prone to 
landslides. Karimah et al. (2022) the landslides occurred 
due to the field of derailment. Palloan et al. (2023) the 
study investigates physical properties parameters of the 
soil in landslide prone areas found the permeability 
values in moderately slow of can stimulate landslides 
due to gradually accumulation of water in the soils. 

https://doi.org/10.29303/jppipa.v9iSpecialIssue.5933
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Melanwati et al. (2023) unexpected rainfall is often a 
challenge for urban areas. Yasper et al. (2023) estimating 
rainfall accurately is crucial for both the community and 
various institutions involved in managing water 
resources and preventing disasters. 

Millions of people are affected by disasters or 
major incidents annually. Disaster preparedness has 
reached a new level of urgency in the countries around 
the world (Jennings-Sanders, 2004). Suryanegara et al. 
(2023) the level of exposure, sensitivity, and response 
capacity assessed the vulnerability components such as 
sustainable water management, considering gender 
roles and conditions in urban environments, especially 
during disasters. Panjaitan et al. (2023) toddlers are a 
group that is classified as vulnerable in disaster 
emergencies. In addition, these disaster events have 
made many parties aware of the importance of planning 
and regulation in disaster management (Ministry of 
Social Affairs, 2014). 

Disaster management is an ongoing process by 
which governments, businesses, and civil society plan 
for and mitigate the effects of disasters, take action 
immediately after a disaster occurs, and take steps for 
recovery. This is an important process in responding to 
post-disaster action and resolution (National 
Coordinating Agency for Disaster Management, 2007). 
Therefore, an integrated and sustainable cross-sectoral 
process to prevent and reduce the consequences of 
disasters, includes mitigation, awareness, response to 
disasters, and recovery efforts (Directorate General of 
Social Protection and Social Security, 2019).  

Indonesia has the potential for disaster 
emergencies to emerge. However, until now disaster 
management and efforts to reduce the frequency and 
magnitude of disasters are still very difficult to do. In 
addition, the lack of provision of disaster education at 
various universities is also a factor in the delay in the 
disaster management system in Indonesia (Ministry of 
Public Works, 2014). On the other hand, the most likely 
thing to do to reduce disaster risk is still related to a fast, 
systematic, and integrated response system, which is 
intended to reduce the number of fatalities, 
environmental damage, and property losses caused 
(Bustami, 2011).  

Thus, nurses need to become involved in disaster 
management in order to function effectively in these 
types of situations. Exposing nurses to disaster nursing 
education may result in positive outcomes for 
populations involved in a disaster (Jennings-Sanders, 
2004). Nurses make up the largest sector of the 
healthcare workforce and are integral responders to 
major natural and human-induced disasters. It is 
essential that nurses have the knowledge and 
preparation needed to respond effectively, not only for 

the benefit of health care organizations, but for the safety 
of the community at large (Baack, 2016). 

Disaster management efforts are currently 
undergoing a paradigm shift as well as action. Disaster 
management by Law of the Republic of Indonesia No. 24 
of 2007 in addition to focusing on community 
participation in disaster management, also involves the 
participation of the private sector and educational 
institutions or schools as actors in disaster management. 
One of the most appropriate methods in today's disaster 
management is School-Based Disaster Preparedness 
(SBDP). SBDP is a school-based program that 
encourages the empowerment of the capacity of 
students and teachers to be prepared to prevent and 
reduce the impact and risk of disasters that occur in their 
environment. SBDP is applied because students and 
teachers as parties affected by the disaster must be 
empowered with adequate knowledge and skills. 

Nursing students as prospective nursing staff 
must be equipped since they are in college so that they 
have knowledge, attitudes, and actions in dealing with 
disasters so that when a disaster occurs they are not only 
able to help themselves but also be prepared to take 
action to help other victims of other disasters (Langan et 
al., 2005). In addition, until now, the level of 
preparedness of nursing students in dealing with 
disasters is also unknown. According to LIPI-
UNESCO/ISDR (2006) there are 5 parameters to 
measure preparedness in anticipating disasters namely 
knowledge and attitudes toward disaster risk, policies 
and guidelines for preparedness, emergency response 
plan, disaster warning system, and resource 
mobilization capacity. 

Therefore, these nursing students need to be 
trained in mastering the theory and basic concepts of 
disaster management which have been compiled in a 
preparedness module for nursing students in dealing 
with disasters. This encourages researchers to examine 
the effect of school-based disaster management 
education on increasing knowledge and preparedness in 
dealing with disasters for students of the Diploma III 
Nursing Study Program. 
 

Method 

 

This quantitative research used a quasi-
experimental approach with a one-group pre-posttest 
design model. The experimental unit was carried out on 
80 nursing Diploma III students of the Health 
Polytechnic of the Aceh Ministry of Health, Banda Aceh 
City. Respondents are trained by the facilitators for 6 
months starting from May to October in the mastery of 
theory about knowledge of disaster management basic 
concepts that have been compiled in a school-based 
disaster management education module. Two 
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measurements of the average value (mean) of 
knowledge and preparedness before (pre-test) and after 
(post-test) intervention for then a comparison is made 
between the means in the group. The list for assessing 
knowledge scores uses a questionnaire and 
preparedness scores uses observation that developed by 
LIPI-UNESCO/ISDR (2006) on contains Knowledge and 
Attitude, Policy Statement, Emergency Planning, 
Warning System, and Resource Mobilization Capacity as 
measured variables. Furthermore, the research data 
were processed using the Statistical Package for Social 
Science (SPSS) computer software version 23.0 for 
Windows to calculate the distribution of frequencies and 
their proportions to be presented in a frequency table, as 
well as the Paired t-Test statistic (95%CI; α=0.05). Ethical 
approval of the study was also obtained from the Health 
Research Ethics Commission of the Aceh Health 
Polytechnic with No. LB.02.03/2979/2018. 
 

Result and Discussion 

 
Disaster Knowledge Level 

Figure 1 represents the respondent's level of 
knowledge about disasters obtained before and after the 
intervention (in percent).  

 

 
Figure 1. Percentage of disaster knowledge level before and 

after intervention 

 

The level of knowledge about disasters of nursing 
students is mostly in the good enough category. The 
results showed that before the intervention was 55.2% 
and after the intervention, the percentage level of 
disaster knowledge rose to 62.9%. This shows that the 
provision of school-based disaster management 
education for 6 months can increase the knowledge of 
nursing students in disaster management. Further data 
analysis on the total score of nursing students' 
knowledge values before and after the intervention was 
carried out using the Paired t-tests as shown in the 
following table. 
 

Table 1. Results of the Analysis of Nursing Students' 
Knowledge Scores Before and After Intervention 

Interven
tion 

Mean 
Std. 
Dev 

95% CI for Mean 
Min Max 

Lower Upper 

Before 208.64 11.97 206.29 210.99 110 230 
After 219.56 27.40 212.15 226.97 165 258 

p-value= 0.000 

Table 1 shown the results that the average score of 
knowledge about disasters before the intervention was 
208.64 and increased after the intervention was 219.56. 
There is a difference in the mean score of knowledge in 
nursing students between before and after the disaster 
management education intervention (p=0.000; 95% 
CI=0.05). There was a difference in the mean score of 
knowledge in nursing students between before and after 
the disaster management education intervention. The 
knowledge possessed must be proven in their actual 
actions, but at least it can be known by what plans they 
have regarding their preparedness. 

 

Disaster Preparedness Level 
Figure 2 disaster preparedness level of 

respondents in percent obtained from before and after 
an intervention. 

 

 
Figure 2. Percentage of disaster preparedness level before and 

after intervention 
 

The level of preparedness for disasters, the 
majority of nursing students were in the less prepared 
category. The results showed that before the 
intervention was 55.2% and after the intervention, the 
percentage of disaster preparedness decreased to 45.5%. 
It can be concluded that the provision of school-based 
disaster management education for 6 months was able 
to make these nursing students more prepared by 54.2%.  

Further data analysis on the total score of nursing 
students' preparedness scores before and after the 
intervention was carried out using Paired t-tests can be 
seen in the following table. 
 

Table 2. The Result of the Score Analysis of Nursing 
Students' Preparedness Scores Before and After the 
Intervention 
Interven
tion 

Mean 
Std. 
dev 

95% CI for Mean 
Min Max 

Lower  Upper 

Before 173.61 8.648 170.88 176.34 141 191 
After 176.07 14.94 173.85 178.30 150 214 

p-value= 0.002 

 
Table 2 shown the results that the average score of 

disaster preparedness score before the intervention was 
173.61 and increased by 176.07 after the intervention. 
There was a difference in the mean score of 
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preparedness among nursing students before and after 
the disaster management education intervention 
(p=0.002; 95% CI=0.05). 
 

Disaster Preparedness Parameter Level 
Table 3 below was the percentage of disaster 

preparedness parameters presented in percentage (%) 
obtained before and after the intervention. 
 

Table 3. Percentage of Disaster Preparedness 
Parameters  
 
Preparedness Parameters 

Percentage (%) 

Before  
Intervention 

After 
Intervention 

Disaster Policy 20.4 34.4 
Emergency response 30.6 38.6 
Disaster Warning system 45.9 66.5 
Resource Mobilization 27.3 43.7 

 

The table provides information that the 
percentage of all disaster preparedness parameters 
increases after the intervention. 

 

 
Figure 3. Percentage of disaster preparedness parameters 

before and after intervention 
 

The illustration from Figure 3 also shown that 
both before and after the intervention, it is known that 
the percentage of the Policy component regarding 
disaster is still very low, while the highest percentage is 
the component of the Disaster Warning System. All 
disaster preparedness parameters increased in 
percentage after the intervention.  
 

Disaster Preparedness Parameter Level 
Based on the multivariate analysis test using the 

Multiple Regression Linear statistical test on all 
preparedness variables that are thought to be related to 
disaster knowledge so that they can predict and describe 
factors related to disaster knowledge in nursing 
students. 
 

Table 4.  Analysis of Multiple Linear Regressions 
Knowledge and Disaster Preparedness Before and After 
Intervention 
R R square Adjusted R square Std error of the estimate 

.708a .501 .495 18.060 
a.Predictor: (Constant), Score of Disaster Preparedness 

Based on the multivariate analysis test using the 
Multiple Regression Linear statistical test on all The 
table shows the coefficient of determination (R2) of 
0.501. This means that the variation in the value of 
disaster knowledge among nursing students is 50.10%, 
or in other words, the disaster preparedness variable is 
only able to explain the variation in the value of disaster 
knowledge by 50.10% while the remaining 49.90% is 
determined by other factors. Statistical data analysis also 
obtained a p-value=0.000, meaning that at alpha 5% it 
can be stated that the disaster preparedness variable can 
significantly be used to predict the value of disaster 
knowledge (r=0.708). This result is in line with Paschalia 
et al. (2022) there is a difference in the average 
knowledge and skills of respondents after being given 
community-based disaster risk reduction (CB DRR) 
training. The CB DRR program training influences the 
knowledge and skills of the community in carrying out 
disaster mitigation with a changing trend seen from the 
first measurement to the last measurement. 

Education has always been one of the top 
priorities in global Disaster Risk Reduction (DRR) 
initiatives (Amri et al., 2017). The DRR agenda itself 
generally aims to minimize the damage caused by 
natural hazards (Hicks et al., 2019). It is achieved 
through a series of Disaster Risk Management (DRM) 
efforts, which emphasizes the systematic efforts in 
preventing, analyzing, and reducing the causal factors of 
disaster risk that can be structured into three different 
phases, namely action before the disaster, during the 
disaster, and after the disaster (Hicks et al., 2019; Oktari 
et al., 2020). 

Knowledge is part of the domain of behavior. 
According to Benjamin Bloom, knowledge is the result 
of human sensing or the result of someone knowing 
about objects through their senses (eyes, nose, ears, skin, 
and taste). Knowledge is a collection of accumulated 
educational processes undertaken by a person, both 
obtained formally and informally, and makes a person 
able to choose various alternative problem solving, and 
foster creativity, including in completing the work that 
becomes his profession (Notoatmodjo, 2010). With broad 
knowledge and high education, it is hoped that a nurse 
can complete nursing work, especially in disasters as 
desired. According to Oktari et al. (2020) examples 

of knowledge management practices are common in a 
disaster context. However, disaster management is a 
system with many components, and it is not clear how 
knowledge management practices can be applied in all 
major phases of disaster management cycle. 

Knowledge is always used as the beginning of 
one's actions and awareness so that with the capacity of 
knowledge it is expected to be the basis of one's actions. 
Knowledge in this study is more about measuring basic 

https://www.sciencedirect.com/topics/social-sciences/knowledge-management
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knowledge about natural disasters, such as definitions, 
characteristics, symptoms, and causes. The experience of 
the earthquake disaster in Aceh, Nias, and Yogyakarta 
as well as various disasters that occurred in various 
other areas provided very meaningful lessons on the 
importance of knowledge about natural disasters. 
Knowledge can influence people's attitudes and 
concerns to be prepared in the face of disasters, 
especially for those who live in coastal areas that are 
vulnerable to natural disasters. 

The results of research by Magnaye et al. (2011) on 
250 nurses in the Philippines, that the majority of nurses 
equip themselves with knowledge and skills in dealing 
with real-life situations and conditions. So that every 
health worker such as a nurse is ready to face the 
emergency during a disaster, to help individuals and 
communities affected by the disaster. 

Baack (2011) concluded that the knowledge and 
skills possessed by nurses are important and necessary 
in responding to emergencies effectively. This is not only 
useful for the benefit of the organization where he works 
but also to help the wider community in dealing with the 
emergency response period during a disaster. 
Meanwhile, research by Hermawati et al. (2010) found 
that there was a positive correlation, but a low 
significant level of perceived perception, experience, 
education, and training factors with the readiness of 
nurses' knowledge and skills to face disaster 
emergencies.  

The knowledge that must be possessed by a nurse 
candidate in disaster management is knowledge of the 
impact of a disaster and how to manage the disaster, for 
example, earthquake and tsunami disaster. Jennings-
Sanders (2004) stated that the main need for nurses and 
health professionals is the need to have knowledge of 
preparedness and work in disaster situations. While the 
skills that must be possessed in handling earthquake or 
tsunami victims are triage, airway care, wound care 
management, mental health care, psychosocial care, 
spiritual care, and a disaster victim referral system. 

Nurses' knowledge and preparedness in dealing 
with earthquake and tsunami disasters according to 
Hermawati et al. (2010) includes earthquake and 
tsunami disaster management, earthquake and tsunami 
risk analysis, the impact of disasters earthquake and 
tsunami, skills in dealing with earthquake and tsunami 
disasters. Putra et al. (2011) stated that training and 
education, and the experience with disaster event can 
influence the Public Health Nurses competency in 
responding to disaster occurrences. 

International Council of Nurses (2009) divided the 
competence of nurses in dealing with disasters into 4 
classifications namely mitigation competence, 
preparedness competence, response competence, and 
rehabilitation competence. The competence or ability of 

nurses during emergency response includes nursing 
skills at the community level, nursing skills at the 
individual and family level, psychological health 
nursing skills, and nursing abilities at the level of special 
populations of vulnerable groups. According to Putra et 
al. (2011) Public Health Nurses hold major roles in 
providing health management and assistance 
throughout the community and public healthcare 
system during all disaster phases including 
preparedness, response, and recovery phase. 

The knowledge and skills of students as 
prospective nurses about emergencies in dealing with 
earthquake and tsunami disasters are urgently needed 
to improve their understanding and be included in 
simulations or drills for handling earthquake and 
tsunami victims. Such knowledge and skills should be 
given to nurses who deal directly with patients. 
Mattheus et al. (2023) simulation is a useful tool for 
increasing school nurses' confidence in responding to 
emergencies occurring on school campuses. 

In the school community, the integration of a 
disaster preparedness program is known as a school 
preparedness program. This program is urgently 
needed especially for those schools located in disaster-
prone areas (Sajow et al., 2020). School disaster 
preparedness refers to the ability of the community or 
elements in the school is facing and manage disasters 
(Sujarwo et al., 2018). It reflects the application of 
responsive mechanisms to overcome and minimize 
hazardous impacts (Kusumastuti et al., 2021). These 
capabilities are fulfilled when the school has a disaster 
management plan (before, during, and after a disaster); 
logistic availability; safety and comfort in education; 
infrastructure and emergency systems, supported by 
knowledge and preparedness; standard operating 
procedures and early warning systems (Sujarwo et al., 
2018).   

The teaching system is held interactively by 
leading students to know and be skilled in handling 
trauma and disaster emergency patients so that the 
knowledge learned can be directly applied. This is 
important to add insight and repertoire of disaster 
nursing knowledge and student experience to deal with 
real situations. It is also necessary to develop a disaster 
learning module that involves lecturers because the 
research results of Hermansyah et al. (2023) show that 
the Dengue Hemorrhagic Fever (DHF) module is able to 
increase elementary school students' knowledge and 
providing DHF material by teachers through this 
module to students can increase students' knowledge. 
Ayub et al. (2019) the level of preparedness of teachers 
in facing disasters in primary school is 61.71% in the 
sufficient. Therefore, socialization and knowledge 
related to disaster preparedness for teachers in primary 
schools need to be improved. 
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Disaster education training and meetings or 
workshops are important strategies to improve the 
abilities and skills of health nurses to reduce feelings of 
uncertainty in the face of disasters (Putra et al., 2011). 
According to LIPI-UNESCO/ISDR (2006) the lack of 
knowledge to initiate a more institutionalized disaster 
preparedness movement will increase the number of 
victims due to the dynamics of ongoing natural 
processes. Preparedness efforts can minimize the impact 
of hazards through effective and appropriate preventive 
actions. Integration of local knowledge, prevailing social 
structures, and local customs into preparedness efforts. 
This is a challenge for the government in the future to 
improve capabilities, especially in the disaster 
preparedness phase. 

Conceptually, disaster preparedness is defined as 
an intervention developed to effectively equip 
individuals and communities with the knowledge and 
skills needed when disaster strikes (Bay, 2020). A 
disaster preparedness intervention can include efforts to 
increase the knowledge and capacity of individuals, 
communities, governments, and non-governmental 
organizations (Bay, 2020; Kusumastuti et al., 2021).  

All disaster preparedness activities must be based 
on knowledge of the disaster itself, the different types of 
disasters that may occur, and the tendency of impacts on 
the natural and development environment, households, 
community institutions, and the community itself. Such 
knowledge and skills must be continuously developed 
for prospective nurses, especially for those who are in 
areas prone to earthquake and tsunami disasters. 
Education and training need to be designed concerning 
the type and when the training is carried out, training 
for personnel who are prepared in emergency conditions 
is training related to the relief and rescue of disaster 
victims, which is carried out regularly and in a planned 
manner.  

Implementation of the disaster nursing 
curriculum and disaster training or simulation (drill) 
needs to be implemented, as well as the development of 
school-based management education modules as 
capacity building for prospective nursing staff who will 
later serve in disaster areas. This is in line with the 
results of research by Muzani et al. (2022) which states 
the existing policies regarding school disaster 
preparedness and their implementation need to be 
reviewed by integrating disaster preparedness materials 
into school subjects, establishing relevant school polies, 
and designing proper curriculum, the capacity of the 
school in facing disasters can be gradually improved.   

 

Conclusion  
 

In sum, the level of knowledge about disasters of 
nursing students is mostly in the category of quite good. 

There was a difference in the average score of 
knowledge in nursing students between before and after 
the disaster management education intervention 
(p=0.000). The level of preparedness to face disasters, the 
majority of nursing students are in the category of 
underprepared. There was a difference in the average 
score of preparedness in nursing students between 
before and after the disaster management education 
intervention (p=0.002). Disaster preparedness variable 
can significantly be used to predict the value of disaster 
knowledge (r=0.708). Providing school-based disaster 
management education can increase nursing students' 
knowledge in disaster management. The model can 
useful as an evaluation of learning outcomes for Disaster 
Nursing Courses. This will be useful when a disaster 
occurs, they will not only be able to help themselves, but 
will also be ready to take action to help other disaster 
victims. 
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