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Abstract

Flores Island is vulnerable towards natural disasters. Therefore, it requires an effective disaster warning ma-
nagement. In this context, schools play an important role in disaster warning system. However, not all schools
implement Disaster Risk Reduction (DRR) procedures effectively. Therefore, efforts are needed to improve
disaster warning system among schools by integrating the three pillar principles, which include safe facilities,
effective disaster management, and resilience education. This study aims to understand the state of school
readiness in the Flores region and assess the extent to which these schools apply the three pillar criteria for
school disaster warning system. The research method used is a qualitative descriptive ap-proach, with data
collection through an open questionnaire distributed using Google Forms. The result showed that the locations
of the respondent's schools are spread across the most disaster-prone areas of Flores, especially along the
coastal areas. In addition, there are still many schools in the region that have diffe-rent levels of understanding
and awareness regarding to disaster warning system. Based on that issue, the program for activating the di-
saster warning system in school area is very important to apply and can increase public awareness of disaster
warning system. To achieve that idea, a collaboration between school commit-tees, external parties, and the
Flores community is essential to strengthen the school infrastructure and to build an effective response towards
potential disaster risks and threats.
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1. Introduction that caused at least 940,000 deaths and unex-

Eastern Indonesia is a region that has
many seismic and non-seismic tsunami sour-
ces (Pranantyo et al., 2021). According to the
Historical Tsunami Database, the tsunami
was a disaster with a serious threat to society

pected damage (Robke & Vott, 2017; Sujarwo
et al., 2018). Due to the Flores back-arc thrust
fault presence, the Flores Island in East Nusa
Tenggara exhibits strong tectonic activity
(Handayani, 2020; Maneno et al., 2019). Due
to this activity, Flores was struck by an
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earthquake and tsunami in 1992, which found
in 1952 fatalities and 500 unaccounted-for de-
aths (Julius & Daryono, 2021).

A disaster-prone area requires an effec-
tive disaster warning management (Sujarwo
et al., 2018). It is because a destructive cala-
mities typically have negative consequences.
School is one of the education sectors that are
vulnerable to natural disasters (Proulx &
Aboud, 2019), as students spend more time in
the school activities. School system is belie-
ved to have a substantial relationship with di-
saster awareness. It is due to the fact that
school area is a rich source of knowledge (As-
tuti et al., 2021).

School has an important role in impro-
ving disaster warning system. Conceptually,
disaster warning system is defined as inter-
ventions designed to effectively equip indivi-
duals and communities with the necessary
knowledge and skills before a disaster occurs.
It is related to Disaster Risk Reduction
(DRR). DRR is a series of actions taken to
identify, mitigate, and manage factors that can
cause or exacerbate the impact of a disaster.
However, in reality, not all schools can imple-
ment DRR within the school environment
(Amri et al., 2017; M. M. Rahman et al.,
2020). In general, DRR approaches are often
responsive and less integrated in sustainable
development planning. It can be caused by a
lack of understanding of the concept of DRR.

In the school community, the integration
of disaster warning system program is known
as the school disaster awareness program.
This program is a major issue especially for
schools which located at disaster-prone areas.
School disaster warning system refers to the
ability of communities or institutions to face
and cope with disasters. However, it still has
a deficiency which is the non-fulfilment of
previous preparatory steps in school envi-
rontment. We can say that the students, the
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teaching staffs, and the school staffs may po-
orly be trained and may not have a sufficient
knowledge about what actions to take when
the natural disaster occurs. In addition, the
non-integration of the disaster approach in de-
velopmental planning may mean that the
school system do not receive a necessary re-
sources and infrastructures to become more
disaster-resilient, such as earthquake-resistant
buildings or adequate early warning systems.
So, it is necessary to make improvements to
the disaster approach. School
readiness can be improved through better edu-

current

cation, training for the staffs, infrastructure
planning, and coordination between the vari-
ous parties involved.

At the World Conference on Disaster
Risk, it has been proposed that a comprehen-
sive school safety consists of three pillars: 1)
safe school facilities; 2) effective school di-
saster management and disaster risk reduction
(DRR); and 3) resilience education (Gentile et
al., 2019; Sujarwo et al., 2018). It is hoped
that the school has a prominent role as a di-
saster awareness. According to that goal, it is
important to establish disaster warning system
at the school which located on disaster-prone
areas considering that the program is not only
improves individual safety but also helps to
break the chain of disasters by reinforce the
community knowledge, build a culture of
awareness, and reduce long-term impacts. In
practical, disaster warning system at school
area has the ability to manage the disaster risk.
This capability is measured by having a disas-
ter management plan (before, during, and af-
ter the disaster); logistics availability; security
and comfort in education; emergency infras-
tructure and systems supported by awareness
knowledges and skills; standard operating
procedures; and an early warning system. Ne-
vertheless, the fact on the ground shows that
the level of school awareness for disaster war-
ning system is still low, and school system
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still not ready to face such disaster like
earthquakes and tsunamis (Sujarwo et al.,
2018). Whereas, disaster warning system in
school area should have a higher level of
readiness than others. In addition, the results
of other studies revealed that schools in the
Maumere region had conducted training for

disaster warning system. Unfortunately,
nowaday the training program is not
sustainable.

Considering the significance of the pre-
sence of disaster-ready schools in vulnerable
regions, this pertains to the Flores region
which is prone to disasters. To ensure school
safety, this program must align with the prin-
ciples of the three pillars. Therefore, an
analysis of the school situation in the Flores
region is necessary to assess whether the
schools meet the criteria for being disaster-re-
ady. This research holds the benefit of provi-
ding vital information about the level of
school preparedness, subsequently offering
valuable input into the management of
school-based DRR

2. Method
This study examines school-based disas-
ter preparedness for disaster risk reduction.

235

The research location is the island of Flores,
with the geographical area of Flores Island ha-
ving an area of 13,540 km? while the area of
the Flores Sea is 240,000 km?. The research
method used is a descriptive-qualitative ap-
proach that aims to identify the school's disas-
ter preparedness. Research with a qualitative
approach can contribute to understanding the
effects of disaster awareness and thus add in-
formation to create programs related to pre-
vention and social policies in disaster areas
(Widiastuti et al., 2022).

The data collection technique used in this
study was an open questionnaire through Go-
ogle Form. The questionnaire was distributed
to schools in the Flores Island area randomly
due to the fact that geography and seismic
faults, particularly along Flores Island's co-
astline, have a substantial impact on the de-
gree of vulnerability (Khusnani et al., 2022).
It is crucial to do an initial community asses-
sment, particularly for the school community.
realising that children are more susceptible to
physical and psychological harm than adults
(Seddighi et al., 2021; Shah et al., 2020,
2022). Figure 1 displays the entire research
flow.

Disaster
preparedness school
problems

Study of
literature

Data retrieval

v

v

Pillar 1
Disaster-safe school
buildings and facilities

Pillar 2
Disaster Management for
disaster-safe schools

Pillar 3
Education on disaster risk
reduction for disaster safe
schools

Discussion

Conclusion

Figure 1. Research Flow
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The questionnaire was made based on the
three pillars module, which came from the
planning and foreign cooperation bureau se-
cretariat-general of the ministry of education
and culture (see table 1) (Suharwoto, et al.,
2015b, 2015a). The use of this questionnaire
is based on scoring 1 and 0. It is important to
remember that the use of 1 and 0 in scoring
can result in accuracy and clarity in determi-
ning criteria and avoiding bias. The imple-
mentation of consistency and objective ensu-
res accurate and meaningful evaluation re-
sults. It evaluates the extent to which schools
have implemented each of the basic principles
of DRR by giving a score of 1 for conditions
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that are met and a score of 0 for conditions
that are not met. The results of this assessment
shows the real conditions that exist in the
school and provide an overview of the fulfil-
ment of indicators in each pillar. Scoring sys-
tem of 1 and 0 provides a comprehensive view
of the application of DRR principles in scho-
ols. It also encourages progress and increases
collaboration in the field of disaster risk re-
duction. Furthermore, based on the discus-
sion, the current strengths and weaknesses
identified provide input to external parties
about the importance of integrating DRR into
schools.

Table 1. Questionnaire Indicator

Pillar

Pillar 1 (Disaster-safe school Site selection

buildings and facilities)

Indicator

Building codes

Number of questions

Performance standards
Disaster-resilient design

11

Construction supervision

Quality control

Retrofit
Re-modeling

= Builder training

Pillar 2 (Disaster Management for
disaster-safe schools)

representative

= Assessment and planning

= Physical and environmental protection

= Response skills and provisions

= School disaster management committee

11

= Education continuity planning
= Standard Operating Procedure
= Contingency plan

Pillar 3 (Education on disaster =
risk reduction for disaster safe .
schools) =

Integration into the formal curriculum
Teacher training and staff development
Extracurricular

10

and community-based

informal education

3. Result and Discussion

a. Result

1) The Mapping of the Respondent's
School Area
School mapping

is the process of
collecting information about locations. The
goal is to identify the geographic location of
the school. It was conducted to find out

possible DRR measures based on regional
understanding of potential disasters in the
region. From the research results, it is known
that the number of schools that responded to
the questionnaire was 33. Where the total
number of respondents who filled in was 79
people. spread from Kindergarten (TK) to
High School (SMA) level as presented in
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Figure 2. This data provides a broad spectrum
of perspectives on understanding disaster
preparedness at various levels of education.
The mapping of the respondent's school
area was carried out with the aim of
visualizing the location of the school in a
geographical context. Based on the
information provided in Figure 3, it can be an-
alyzed that the location of the majority of

Senior High School
Junior High School
Elementary School

Kindergarden 1

20
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respondents is in the northern coastal area of
the Flores Sea, while several other locations
are scattered along the southern coast of
Flores Island. This information provides
insight about the spatial distribution of the
within a certain

participating  schools

geographic area.

30 40 50 60

Number of respondents

Figure 2. Number of Schools Based on Schooling Level
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Figure 3. Mapping the Location of the Respondent's School

2) Identification of Disaster-Safe Schools
The data of questionnaires for each pillar
of disaster preparedness is reflected in Figure

4, which shows the results of the various as-
pects assessed. On the other hand, figure 5 de-
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picts the average results of each pillar, pre-
senting more detailed picture of the prepared-
ness of each aspect. Based on the data analysis
process, there is a significant variation of re-
spondents the answers. In general, pillar 1
shows the dominance of the answer "Yes," in-
dicating awareness of the importance of pre-
paredness. On the other hand, pillar 2 indi-

mYes mNo

9]
2 40
C
<
20

3 4 5 6 7 8 9 10 11
Questionnaire questions

o

HmYes mNo

il

cates a predominance of "No" answers, indi-
cating areas that require improvement in
terms of preparedness against certain threats.
Meanwhile, pillar 3 shows the dominance of
the answer "Yes," reflecting efforts that have
been made to build disaster response capacity.
This analysis provides an in-depth overview
towards the perceptions and efforts of disaster
preparedness among respondents.

80
HmYes mNo
60
)
2 40
c
<
20
0

2 3 45 6 7 8 9 10 11
Questionnaire questions

IIII

9 10

b)

Questionnaire questions

Figure 4. Number of Respondent’s Answers on A) Pillar 1, B) Pillar 2, and C) Pillar 3

The findings from this analysis revealed
several important issues regarding responden-
ts' perceptions and knowledge of the three di-
saster preparedness pillars. First, on pillar 1,
the results of the questionnaire indicate that
most respondents have an understanding of
the physical condition of the school location
and the sustainability of school buildings. Ho-
wever, it was found that but there is still a lack
of knowledge regarding school facilities rela-
ted to infrastructure and quality protocols for
emergency situations that may arise. This case

is crucial due to the needs of the fulfillment of
school infrastructure to deal with disasters.

Second, pillar 2 shows interesting fin-
dings where more respondents indicated that
they did not know about disaster management
that had been implemented in schools. This
suggests there is a need to increase understan-
ding and awareness regarding disaster res-
ponse plans and risk management measures in
the school environment.

Third, the results in pillar 3 illustrate that
almost all the respondents aware of disaster
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possibility occuring at school. Furthermore,
the respondents claimed that the education of
disaster is important. This awareness can be
considered as first positive step in building a
culture of disaster preparedness and response

Yes
59%

No
47% |

c)

within the school community. However,
further efforts is needed to ensure that this
awareness may turn into concrete actions in
efforts to increase disaster preparedness.

No
62%

Yes
53%

Figure 5. The Average Percentage of Respondent’s Answers on A) Pillar 1, B) Pillar 2, and C) Pillar 3

Overall, these findings highlight the im-
portance of a comprehensive approach to
build disaster preparedness within school
communities. This analysis reveal several
crucial aspects regarding perceptions and
knowledge of disaster preparedness pillars.
First, it is clear that the majority of respon-
dents have an understanding of the school's
physical conditions and building sustainabi-
lity. However, there is a lack of knowledge
about school facilities related to emergency
situations and relevant quality protocols. This
deficiency underscores the need for more at-
tention to the necessary facilities and suppor-
ting infrastructure in facing disasters. Further-
more, in the second pillar, it was found that
respondents have inadequate knowledge
about the implementation of disaster manage-
ment in the school environment. This indica-
tes the need to enhance their understanding of

existing disaster response plans and the im-
plementation of risk management measures.
By involving all members of the school
community in training, learning, and simula-
tion exercises, the school can build a stronger
foundation in facing potential disaster threats
more effectively.

b. Discussion

Schools have a central role in developing
disaster preparedness in the school environ-
ment, especially on the island of Flores. This
is in accordance with research (Handayani,
2020; Jufriansah et al., 2021), which revealed
that the geological setting of Flores Island is
part of the Pacific Ring of Fire. This finding
reinforces the tsunami events disclosed by
Pranantyo et al. (2021) and Pranantyo &
Cummins (2019). The latest BMKG data sta-
tes that there are 3,621 earthquakes recorded
in 2021. Therefore, further attention is needed
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for disaster management preparedness. Cabral
(2020) and Coutinho et al. (2009) claim that
disaster management measures in coastal
areas require an efficient tsunami early war-
ning system, robust infrastructure, strong eva-
cuation strategies, and community understan-
ding of warning signs and precautions needed
to reduce the risk and impact of a tsunami.
This was confirmed by Sakurai et al. (2018)
for the reactivation of disaster preparedness
activities in schools.

Schools have a significant impact on
community disaster preparedness practices.
Schools can achieve this goal through practi-
cal ways, including by establishing a school
readiness committee, which is an important
first step. The member consists of elements
from the stakeholders to the students. This
group 1is responsible for organizing, imple-
menting, and managing the school's emer-
gency preparedness plan. This is supported by
Zhang et al. (2020), who found that apart from
internal parties, it is necessary to involve ex-
ternal parties. Risk assessment must be car-
ried out systematically (Dominelli, 2020).
This involves identifying potential disaster
risks close to the school. Knowing potential
risks can assist schools in developing effec-
tive mitigation strategies to address these
threats. This relates to the findings in Pillar 1
on the resilience of school buildings. Luetz
(2020) states that school buildings that are not
disaster-resistant are very vulnerable from a
security perspective. So that safer school
construction and reinforcement (retrofitting)
are needed. Adhikari et al. (2023) strengthen
this review by involving the wider community
in integrating new knowledge and skills in di-
saster prevention have a broader impact than
the school itself.

Emergency evacuation and response
plans are also important to ensure that all
school communities are ready to act in the
event of an emergency. However, the fact that

Identification of Understanding of Disaster Preparedness in the School Environment

is happening in the field is many respondents
still don't know about disaster management in
schools. So, further action is needed. Such as
outlining protocols for first aid, gathering lo-
cations, evacuation routes, and emergency
communications. Equipping teachers, school
personnel, and students with disaster prepare-
dness training meets the requirements for pre-
paredness education. Routine evacuation
drills, first aid training, and drills with emer-
gency equipment such as fire extinguishers
should also be carried out.

The most important element is the esta-
blishment of policy to incorporate disaster
education into the curriculum. Integration can
be done by providing training or education to
integrated teachers, in which pedagogical trai-
ning and content knowledge can be combined
(Cam & Erdamar Kog, 2021; Yusuf, 2022). In
various subjects, students should be taught
about natural disaster hazards, emergencypro-
cedures, and the importance of preparedness.
In this way, the entire school community will
be protected, and the environment will be sa-
fer and better preparation for natural disasters.
Especially at this era, the existence of knowle-
dge about disasters in the "Merdeka Belajar"
curriculum has an important meaning because
it provides students with essential skills and
awareness to respond and reduce the impact
of disasters effectively (Al Lily et al., 2020;
Arung et al., 2023). Through good integra-
tion, teachers can design an inclusive learning
approach by understanding the unique charac-
teristics of students. So that, it may provide
appropriate and effective learning experien-
ces (Lindner & Schwab, 2020; Thambu et al.,
2021).

Based on the results of the analysis, it was
found that many respondents stated that disas-
ter management training had not been carried
out. In this context, it is necessary to unders-
tand that the education sector has an important
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role in facing various challenges caused by di-
sasters and in preventing hazards from beco-
ming disasters. These findings indicate that
many respondents who claimed that there was
no disaster management training described
the importance of the education sector in
overcoming the impacts of disasters and pre-
venting them from becoming bigger disasters.
The education sector has a central role in pro-
viding knowledge, skills, and awareness to
students about disaster preparedness and res-
ponse (Shah et al., 2020; Sujata, 2010; Zhu &
Zhang, 2017). Especially in the context of di-
saster preparedness, education has a dual role:
first, providing an understanding of disaster
risks and preventive measures to students
through the curriculum (de Mendonca et al.,
2019; Pascapurnama et al., 2018); and second,
through school extracurricular activities

.

)
« Building maintenance @‘.\o
+ Non-structural mitigation

- Fire safety

cector Policjg ¢
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which related to disaster preparedness. Extra-
curricular activities have an important role in
the professional development of students, as-
sisting students in developing interpersonal
skills, career choices, and management of
professional life (Rahman & Hundal, 2021;
Suleiman et al., 2019). Through extracurricu-
lar activities such as disaster management
clubs, first aid training, or disaster manage-
ment teams, students can develop the practical
skills and mental readiness needed to deal
with emergency situations (Wardana et al.,
2021; Wiedyaningsih et al., 2023). Thus, inte-
gration between the formal education curricu-
lum and extracurricular activities will provide
a holistic approach in shaping students who
are ready to face the challenges of disasters
and play an active role in keeping the commu-
nity safe (Garrecht et al., 2018; Keser et al.,
2011).

« Education on structural
safety
« Construcition as educational

Q hH opportunity

« Education sector
analysis

« Multi-hazard risk
assessment

« Child-centered
assessment and
planning

Assessment and planning
hysical and environmental protection.
= Response skills and provisions
= School disaster management
committee representative
- Education continuity planning
= Standard Operating Proc
- Contingency.

« Household disaster plan
« Family reunification plan
=+ School drills

Figure 6. Three Pillars of Compregensive School Safety (Suharwoto, Nurwin, TD, Supatma,
Dirhamsyah, Rudianto, Jayanti, Mahulae, Taufik, Elvera, Kertapati, S, et al., 2015)
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The three pillars as a form of DRR are a
comprehensive form of safe schools, It can be
achieved through policies and planning that
are in line with disaster management at the na-
tional, provincial, district, and city levels and
also at the school level. The intersection of the
three pillars can be observed (Figure 6). Mu-
tasa & Munsaka (2019) revealed that impor-
tant supporting elements in DRR had actually
been proposed in the Sendai Framework for
Disaster Risk Reduction 2015-2030. So that
the linkage between understanding disaster
preparedness and the curriculum unit can be-
gin to be integrated. This was revealed by
Tyas et al. (2021): it is necessary to provide
training through upgrades, training, and semi-
nars on Disaster Risk Reduction (DRR) to
school staff before delivering information to
students. The training for teachers has a cru-
cial role in shaping the quality of teaching
staff and forms the basis for continuous pro-
fessional development in the future (Yusuf,
2022). So, it can support the findings in the
results of this study. However, it is necessary
to reinforce regulations regarding school di-
saster safety. Mutasa & Coetzee (2019) em-
phasised that this kind of thing could be avoi-
ded if the government took part in implemen-
ting DRR policies embedded in the education
curriculum. This was claimed by Desfandi
(2014), Amri et al. (2017), Torani et al.
(2019), Rahman et al. (2020), and Seddighi et
al. (2022) that DRR is integrated into the edu-
cation curriculum in 3 pillars that form the ba-
sis of DRR learning, namely: 1) children's
knowledge of natural disasters; 2) knowledge
of rescue skills; 3) knowledge of disaster risks
posed; 4) community's ability to avoid disas-
ter risk; and 5) building disaster risk resili-
ence.

Government efforts in disaster manage-
ment are regulated in Law Number 24 of 2007
and Government Regulation Number 21 of

243

2008 concerning the implementation of disas-
ter management. Disaster management is di-
vided into several parts, namely pre-disaster
(disaster risk management, mitigation, and
preparedness) (Nurhidayah & Mecllgorm,
2019), during a disaster (emergency manage-
ment), and post-disaster (recovery manage-
ment). The government also allocates emer-
gency funds through BNPB, a government
agency that assists in disaster management. In
order to increase the resilience of education
units against disasters, the Ministry of Educa-
tion and Culture has established the Disaster
Safe Education Unit (SPAB) program as an
effort to prevent and manage the impact of di-
sasters in educational units. The implementa-
tion of the SPAB program is regulated
through the Regulation of the Minister of
Education and Culture Number 33 of 2019
concerning the Implementation of the SPAB
Program. In the Permendikbud, the imple-
mentation of the SPAB program is carried out
during normal or pre-disaster situations,
emergency situations, and post-disaster situa-
tions. In an effort to implement the SPAB pro-
gram, NTT Regional Disaster Management
Agency has integrated DRR into the East
Nusa Tenggara Province Medium Term De-
velopment Plan (RPJMD) for 2018-2023.
The government's move is in accordance with
the conditions of NTT as an archipelago pro-
vince that has multi-threat disaster risk index.
However, based on the results of this research,
this step has not been fully conveyed to the
implementing elements of education, namely
schools. This case has been found in the rese-
arch (Tong et al., 2012; Pascapurnama et al.,
2018; Yao et al., 2021). So, to achieve the di-
saster resilience school indicators several as-
pects should be taken into account. It includes
establishing relations among schools, provi-
ding cooperative and consistent support to in-
crease school resilience to disasters, teaching
life skills, creating a caring attitude towards
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disasters, creating a supportive environmental
climate, and always coordinating and commu-
nicating with other agencies, as well as ope-
ning opportunities for all school members to
develop themselves, of course with the same
direction and goal, namely the creation of di-
saster-resilient schools and school members.
This will fully support the indicators of each
pillar regarding the understanding and impor-
tance of disaster preparedness awareness.

4. Conclusion

Based on the spatial analysis of
respondent locations, it was found that
insights are provided regarding the

distribution of schools in the disaster-prone
Flores region. Meanwhile, the questionnaire
responses levels of
understanding and awareness concerning the
pillars of disaster preparedness. Although
respondents display a reasonable under-

reveal  various

standing of the physical condition of schools
and the sustainability of buildings, there is a
lack of knowledge regarding school facilities
related to infrastructure and quality protocols
for emergency situations. The importance of
disaster-ready schools becomes increasingly
clear in this context, as disaster-ready schools
play a crucial role in filling knowledge gaps
and enhancing awareness related to
preparedness and response in encountering
disasters. Recognition of the potential
occurrence of disasters and the significance of
disaster education among respondents
underscores positive steps in building a
culture of preparedness. However, addressing
the knowledge deficiencies in disaster
management and transforming awareness into
concrete actions requires collaborative efforts
involving school committees, external parties,
and the wider community to enhance
infrastructure resilience, risk reduction
strategies, and effective disaster response
planning. This study reaffirms the central role
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of disaster-ready schools in disaster resilience
in vulnerable areas as well as Flores Island. In
addition, this research emphasizes the need
for comprehensive disaster education to
promote actions in encountering potential
threats.
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