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Abstract: Currently, there are many natural disasters such as floods, landslides, earthquakes, and
climate change. These disasters certainly affect the conditions of human life from economic, social,
and environmental perspectives. Therefore, it is necessary to take preventive action and learn so
that people understand the potential for disasters and how to deal with them. The geography
education curriculum is one of the subjects that contains topics on disaster education, but this has
not been carried out thoroughly in Malaysia. This study analysed the types of natural disasters and
elements of priorities for action in reducing disaster risks, based on the Sendai framework. The
data were collected from the Ministry of Education Malaysia, namely Kurikulum Standard Sekolah
Menengah (KSSM) of Geography form 4 and 5 Secondary School, geography textbook form 4, and
geography textbook form 5. The data were analysed by a qualitative method with a content analysis
approach. All documents were analysed with a focus on disaster risk reduction materials, based on
the Sendai framework. As a result, the geography education curriculum for secondary schools in
Malaysia has included these types of natural disasters: earthquakes, tsunamis, floods, landslides,
droughts, hurricanes, and volcanoes. It also includes four elements of priority action for disaster
risk reduction, albeit with an uneven composition. Overall, this study has shown that elements of
Disaster Risk Reduction (DRR) were included in the geography education curriculum for secondary
schools in Malaysia.

Keywords: natural disaster; disaster risk reduction; geography education; Malaysia; Sendai
framework

1. Introduction

In recent years, there has been an increase in natural disasters worldwide. These
natural disasters include geophysical, meteorological, hydrological, and climatological
events [1]. In Malaysia, natural disasters such as earthquakes, landslides, floods, and
droughts are reported to have occurred in several areas [2]. These disasters caused various
impacts and damages to environmental, social, and economic conditions. For example, a
landslide is a natural hazard and dangerous event that may lead to property damage and
injuries [3]. Even so, disaster risk assessments for the vulnerability of community social
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conditions still receive less attention [4]. Therefore, more attention needs to be paid to
disaster risk reduction, especially in the field of education.

Knowledge, understanding, and applications are effective ways to prevent disasters
and reduce their effects [5-7]. A study by [8] stated that landslide risk could not be
eliminated entirely but could be minimised by mastering systems and technology. Previous
studies have shown that disaster education can reduce vulnerability and various risks,
such as injury and damage, when a disaster occurs [7]. Formal education can also improve
disaster preparedness and minimise the risk of or vulnerability to catastrophe [9].

Studies of the relationship between geography and disaster education have devel-
oped, starting from the concept of disaster in geography education [10], and disaster risk
reduction education [11-15], to the study of the disaster risk reduction (DRR) curriculum
in geography [16]. A previous study by [17] stated that geography education in Indonesia
contained topics about disasters as an element of environmental sustainability. Another
study also mentioned that there are two main concepts of disasters in geography education;
namely, natural disasters and human disasters [10]. These two types of disasters require
special attention so that students have an awareness of the existing risks and have pre-
ventive and risk-reduction measures for these disasters. Relating to disaster mitigation
education, Refs. [12,13] stated that students” awareness of the occurrence of natural disas-
ters in their environment is moderate and needs attention from an early age. A pedagogical
tool such as a Sendai framework for disaster reduction is needed in order to improve
knowledge of natural hazards and overcome this [15]. DRR education can be provided as a
stand-alone subject of its own or can be integrated with other subjects, such as geography,
when delivered in schools [16].

Studies on DRR education have been carried out in Malaysia and other countries.
Studies about DRR in Malaysia have focused on the opportunities and challenges of imple-
menting DRR education in schools [18], government and non-government mechanisms
and responses in carrying out DRR [19], and the use of DRR modules at the early age edu-
cation level [20]. However, studies focusing on analysing DRR education in the geography
curriculum based on the Sendai framework are still limited and need to be completed. This
study seeks to complement the existing research by analysing the curriculum of geography
education in Malaysia. This study specifically aims to investigate the types of natural disas-
ters taught and analyse Disaster Risk Reduction Education based on the Sendai framework
in the geography curriculum in Malaysia for forms 4 and 5 of the National Secondary
School, called Sekolah Menengah Kebangsaan (SMK).

This study is based on the argument that the geography curriculum in Malaysia
already contains DRR education but is not yet complete because it needs more materials
to aid understanding rather than only application and actions. Syllabuses and textbooks
for forms 4 and 5 in secondary schools already contained the types of natural disasters
that occur as a provision of knowledge for students. In addition, there is also an element
of priority action to support DRR education in the geography education curriculum in
Malaysia. This study can help identify the DRR positions based on the Sendai framework
in the geography education curriculum. Thus, the development of geography education
can run optimally, especially to support DRR education.

2. Literature Review
2.1. Geography and Disaster Risk Reduction

Various types of natural disasters often occur in Malaysia. Although natural disas-
ters of a geological nature, such as plate tectonic movements or earthquakes, were not
common, there were frequent disasters arising from floods, landslides, droughts, storms,
and cyclones [21-23]. From the beginning to mid-2022, floods occurred in various regions
in Malaysia [24]. In early January, catastrophic flooding occurred in most areas of the
peninsula, including Kuala Lumpur, Selangor, Johor, Melaka, and beyond. From February
to July, floods also occurred in Kelantan, Terengganu, Kuala Lumpur, and Kedah (see
Figure 1). In addition to floods, landslides are another type of disaster that often occur
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in Malaysia [25]. A total of 121 landslides were reported to occur during the northeast
monsoon in 2021-2022 [26] and are at risk of increasing continuously in the future due to
urbanization, as well as social and environmental vulnerability [27].
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Figure 1. Flood Prone Area in Malaysia [28].

The occurrence of these disasters has an impact on demographic, economic, social, and
environmental changes. These impacts can even last for a long time due to the loss of jobs
and livelihoods in the community, the loss of assets and infrastructure, and the great need
for recovery and reconstruction [22,29,30]. Therefore, this situation requires attention and
handling from all stakeholders, both in post-disaster policies as well as in risk reduction
and disaster mitigation actions. Fortunately, there is a three-dimensional disciplinary
system for disaster risk science research, namely disaster science, disaster technology, and
disaster governance [31]. Disaster science can be related to knowledge and understanding
of various hazards and their potential for occurrence in human life. Meanwhile, disaster
technology can be linked to technology in disaster management, for example, using the
internet for things and blockchains in disaster preparedness, warning, emergency relief,
rehabilitation, and reconstruction [32,33]. Meanwhile, disaster governance can be related
to stakeholders’ policies pre- or post-disaster in an area.

Forms of attention and action can be focused on the education sector, among others.
This is because education plays an essential role in developing the human capacity to
face and solve various issues, including disaster risk reduction [34]. The study of the
relationship between education and disaster risk reduction has also developed from the
study of knowledge and attitudes toward disaster mitigation [11,12], student awareness
about disasters [13], and learning methods of disaster risk reduction [14].

The result of a previous study [11] stated that most students in Malaysia already
have basic knowledge about landslides. However, efforts and actions are still needed to
increase awareness, attitudes, and skills in reducing risks [11,35]. In line with the study
results, the authors of [12] also stated that high school students in Padang, Indonesia, do
not yet have good awareness and attitudes related to disaster risk mitigation and actions.
Likewise, in higher education students, although most already have sufficient knowledge
and awareness of the occurrence of disasters, some still do not understand and need to
receive training or education related to disasters [13]. Another study also showed that most
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of the students in the lower level, namely primary schools in Indonesia, have a low-to-
medium range of knowledge regarding disaster risk reduction [36]. Therefore, appropriate
learning methods need to be able to encourage the improvement of disaster mitigation
education in formal schools. In addition, integrating disaster risk reduction education into
lessons in schools is also expected to increase student awareness regarding disasters.
Geography is one of the appropriate subjects to teach disasters and risk reduction
actions. This is because geography aims to study humans and their environment, how
humans affect the environment, or vice versa, and how the environment affects human
survival [37-39]. Geography is also referred to as a carrier subject to integrate disaster
risk reduction learning into the national curriculum in China [16]. Another study also
mentioned that guided behaviour and actions related to disaster risk reduction are essential
competencies that must be present in geography education for a basic understanding of
the subject matter [10]. However, studies about DRR education in Malaysia did not focus
much on the geography curriculum. Therefore, this study should fill the gap in research by
examining and analysing the element of DRR in the geography curriculum in Malaysia.

2.2. Sendai Framework for Disaster Risk Reduction

The Sendai framework is an instrument issued by the United Nations through a
world conference for disaster risk reduction [40]. The conference was held in Sendai,
Miyagi, Japan, from 14-18 March 2015. This framework supports increased cooperation
and collaboration between countries around the world in disaster risk reduction, climate
change, and sustainable development [31]. The Sendai framework includes four priorities
to reduce disaster risks, namely: (1) understanding disaster risk, (2) strengthening disaster
risk governance to manage disaster risk, (3) investing in disaster risk reduction for resilience,
and (4) enhancing disaster preparedness for effective response and to Build Back Better in
recovery, rehabilitation, and reconstruction.

Studies of the Sendai framework for disaster risk reduction have developed from the
reflections and assessments of its role as a reference for disaster risk reduction modules in
higher education [15,41,42]. Since it was officially published in 2015, the Sendai framework
has been used as a reference by hundreds of countries in formulating national disaster risk
reduction strategies and policies. More than 100 countries report having national programs
aligned with the Sendai framework in disaster risk reduction [41]. The Sendai framework
is also used as a basis for establishing and implementing the module on natural hazards in
higher education [15]. Even so, this framework is mostly applied by developed countries
only; policymakers and stakeholders in other countries need to adjust their strategies to
implement the Sendai framework [42]. Thus, it is hoped that the action priorities of the
Sendai framework for disaster risk reduction can be applied more broadly and evenly.

3. Materials and Methods

This study used the qualitative method with a content analysis approach. Through
content analysis, the researchers can improve data understanding and testing of theoretical
issues [43]. The steps to content analysis are: preparing and processing data, reading
data to get in-depth knowledge, giving code to the sentences or paragraphs in the data,
categorising data, describing and restating data, and interpreting data [44]. Specifically, the
method in this study refers to the study [16] but uses a different framework, namely the
Sendai framework for disaster risk reduction.

Data collection was carried out through document analysis. The data in the form
documents in this study were obtained from the Malaysian Ministry of Education. There
are three documents analysed, namely the Kurikulum Standard Sekolah Menengah (KSSM)/
Malaysia’s National Secondary School Curriculum of Geography forms 4 and 5 [45], the
textbook of geography form 4 [46], and the textbook of geography form 5 [47]. All docu-
ments were analysed with a focus on disaster risk reduction educational materials. The
other unrelated materials have been ignored.
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Data analysis was started to identify the topics of disaster risk reduction based on
the Sendai framework for Disaster Risk Reduction 2015-2030 [40]. Four priority actions
in the framework are used as a reference for coding (Table 1). Then, the coding process
was performed manually by using Atlas.Ti 9 software. The sentences in the document that
contain priority actions in the Sendai framework were coded. The codes obtained were
used as the basis for categorisation and classification. Furthermore, data were interpreted
and related to the previous studies. In summary, Figure 2 shows the methodology used in
this study.

Table 1. Priorities for Action of Disaster Risk Reduction from Sendai framework 2015-2030 [40].

Priorities Actions

Priority 1 =~ Understanding disaster risk

Priority 2 Strengthening disaster risk governance to manage disaster risk

Priority 3  Investing in disaster risk reduction for resilience

Enhancing disaster preparedness for effective response and to “Build Back Better” in

Priority 4 recovery, rehabilitation, and reconstruction.
Data Collection Data Analysis
Preparing and Action Priorities for Disaster Risk Reduction of Sendai
processing data Framework 2015-2030:
1. Understanding disaster risk
2. Strengthening disaster risk governance to manage disaster
risk
1. KSSM 3. Investing in disaster risk reduction for resilience
2. Geography Textbook4 4. Enhancing disaster preparedness for effective response and
3. Geography Textbook 5 to "Build Back Better" in recovery, rehabilitation, and
reconstruction.
Reading data . Coding —» Categorizing —» Describing _ Interpreting
data data data data

Figure 2. Methodology Used in This Study.

4. Results

The results of the study showed that geography education in secondary schools in
Malaysia contains material on the types of natural disasters and education on reducing the
risk of such disasters. Here is an explanation of each topic.

4.1. Types of Natural Disasters, Adapted from [6]

The geography education curriculum in Malaysia was divided into three main focuses:
geography proficiency, physical geography, and human geography. The topic that explains
the types of natural disasters was contained in the physical geography section, which is a
theme that explains natural phenomena that occur on earth [45]. Table 2 shows the types of
natural disasters in the geography education curriculum.

Table 2 showed seven kinds of natural disasters mentioned in the geography KSSM [45];
namely, earthquakes, tsunamis, landslides, volcanoes, floods, droughts, and hurricanes/
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cyclones/typhoons. The seven types of natural disasters were scattered throughout the
learning content in forms 4 and 5. In the content of the form 4 textbooks, there are four
kinds of natural disasters: earthquakes, tsunamis, landslides, and volcanoes. Meanwhile,
other natural disasters, namely floods, droughts, and hurricanes, are described in the form
5 textbooks.

Table 2. Type of Natural Disaster in Geography Education Curriculum.

Type of Natural Disaster

Documents

KSSM Geography Form 4 and 5[45]  Form 4 Geography Textbook [46]  Form 5 Geography Textbook [47]

Earthquake

Tsunami

Landslide

Volcano

Flood

Drought
Hurricane/Cyclone/Typhoon

C RN
EESC RN
SN

If the natural disasters are classified, the form 4 students in Malaysia learn about
geological disasters; namely, earthquakes, tsunamis, landslides, and volcanoes. However,
in form 5 of secondary school, they learn about floods, droughts, and hurricanes, which
are classified as hydrological and climatological disasters. This is in accordance with
the curriculum standards issued by the Ministry of Education Malaysia, where teaching
physical geography starts from the topic of the lithosphere in form 4 and continues with
the hydrosphere, atmosphere, and biosphere in form 5 of secondary school.

4.2. Disaster Risk Reduction Education Based on the Sendai Framework 2015-2030 in Geography
Curriculum in Malaysia

The syllabus documents and geography textbooks published by the Ministry of Educa-
tion Malaysia were analysed based on the Sendai disaster reduction education framework.
Analysis of the first priority action, namely, understanding disaster risk, obtained 15 themes
(Table 3). This is the most themes obtained from all four priority actions available. These
themes represent activities and ways of teaching students to understand disaster risks.
In this element, it was found that the topic mentioned consists of various natural dis-
asters, such as the occurrence of natural disasters, influencing factors, and their impact
and influence.

Table 3. Understanding Disaster Risks.

Priority Action 1 of
Sendai Framework

KSSM Form 4 Form 5
Themes Geography Geography Geography
Form 4 and 5 Textbook Textbook

Explaining the layers of the earth and their movement

<~
<~

Explaining the occurrence of earthquakes V4 v -

Explaining the occurrence of volcanic eruptions
Explaining the occurrence of the tsunamis
Understanding the impact of natural disasters on life
Mentioning various natural disasters
Mentioning examples of tsunamis in the world
Mentioning examples of land collapses in Malaysia and
Understanding the world
Disaster Risks Explaining the factors causing soil movement
Understanding the concept of collapsed land
Understanding the occurrence of floods
Mentioning examples of floods in Malaysia
Understanding climate-related phenomena
Exemplifying the influence of weather and climate on
human life
Explaining the relationship between climate and the economic
activity of people

o U L
' L <

NSRS S S S S S N

2 NG SE SO
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The examples of sentences showing the first theme about the layer of the earth and
their movement are:

“Explain with the examples of earth shape and location of tectonic plates’ move-
ment” [45] (p. 27).

“The process of plate movement is divided into plate collision and plate separa-
tion. Plate collision occurs when two plates crash due to compression forces. In
contrast, plate separation occurs when two plates move away from each other
due to tensile forces” [46] (p. 65).

The following themes about the examples of flood occurrences in Malaysia were men-
tioned:

“An example of the mud flood on Jalan Seremban-Kuala Pilah in April 2018
caused severe traffic congestion” [46] (p. 109).

“The east coast states of Peninsular Malaysia, such as Kelantan, Terengganu, and
Pahang are often hit by floods because these areas are exposed and affected by
the North East Monsoon winds” [47] (p. 45).

In addition, the other themes about various natural disasters were found in all docu-
ments; namely, volcanic eruptions, earthquakes, tsunamis [45,46] (p. 27, p. 166), tornadoes,
hurricanes, and storms [47] (p. 38).

The following priority action regarding disaster risk reduction in the Sendai framework
is strengthening disaster risk governance to manage disaster risk. In this action, two
themes were obtained, namely those related to policy and the role of the government in
disaster events (Table 4). The first theme about government policy in landslide disaster risk
reduction was stated in the form 4 geography textbook, namely:

Table 4. Strengthening Disaster Risk Governance to Manage Disaster Risk.

. . KSSM Form 4 Form 5
Priority Action 2 of h h h
Sendai Framework Themes Geography Form Geography Geography

4 and 5 Textbook Textbook
Strengthening Disaster }Jnjef's;arllc}ing gov'einmsnt POIiCy for - i -
Risk Governance to ands ide C1lsahs’cer 11‘15 freh uction
Manage Disaster Risk Understand the role of the government ) Ni Ni

in realising disaster risk reduction

“The government carries out law enforcement to reduce the occurrence of mass
movements” [46] (p. 111).

In addition, the government’s roles in realizing disaster risk reduction were also found
in both documents [46,47]. The sentences which reflected this theme are:

“MET is an agency under the Ministry of Energy, Science, Technology, Environ-
ment and Climate Change (MESTECC) which is responsible for supplying a
variety of meteorological, climate, and geophysical services to meet the country’s
needs in meteorological, climate, and geophysical services for well-being, security
and sustainable development” [46] (p. 70).

“National Disaster Management Agency (NADMA) plays a role in managing
disasters through coordinating the enforcement agencies involved, aid channels,
and evacuation places for flood victims.” [47] (p. 60).

The third priority action contained in the Sendai Framework is investing in disaster
risk reduction for resilience. In this action, five themes were obtained (Table 5). The themes
in this part indicate community participation and stakeholders with increasing resilience
during a disaster. One of the themes in this priority action is the use of technology as a
disaster risk reduction measure, as mentioned in the form 4 geography textbook,
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Table 5. Investing in Disaster Risk Reduction for Resilience.

Priority Action 3 of KSSM Form 4 Form 5
Sendai Framework Themes Geography Form Geography Geography
4 and 5 Textbook Textbook
Describe community participation in
disaster risk reduction v v )
Providing ideas for preventing and
L reducing climate change v i v
Inve§t1ng n D{saster Know examples of buildings resilience
Risk Rec.h.lchon as part of disaster management . v .
for Resilience Knowing the use of technology as a
disaster risk reduction step i v v
Understand the cooperation of the
government and the community in - v v

preparation for natural disasters

“The use of earthquake-proof technology can help reduce the risk of buildings

collapse and severe damage...” [46] (p. 71).
Additionally, the form 5 geography textbook,
“Using remote sensing technology in detecting and predicting disasters.” [47] (p. 56).

The fourth priority action based on the Sendai framework is enhancing disaster
preparedness for effective response and to “Build Back Better” in recovery, rehabilitation,
and reconstruction. The second most number of themes were obtained in this action;
namely, nine themes (Table 6). Most of the findings in this theme relate to the form of
preparedness and mitigation to face some natural disasters. For example, efforts to design
supplies in facing disasters caused by weather and climate phenomena were mentioned in
the learning syllabus [45] (p. 43), which is explained with efforts to prepare for drought and
typhoons in the form 5 geography textbook [47] (p. 51). In addition, the form 4 geography
textbook also contained some actions, such as an idea to reduce the landslide disaster risk,
namely by planting vegetation to cover hills, using the terracing method in agriculture,
and increasing public awareness of the environment [46] (p. 111).

Table 6. Enhancing Disaster Preparedness for Effective Response and to “Build Back Better” in
Recovery, Rehabilitation, and Reconstruction.

_— . KSSM Form 4 Form 5
Priority Action 4 of Th G h G h G h
Sendai Framework emes eography eography eography

Form 4 and 5 Textbook Textbook
Designing disaster mitigation Vv Vv Vv
Discussing some actions of landslide
disaster reduction % % )
Enhancing Disaster Encourage students to have ideas related to
Preparedness for the positive impact of disasters i v )
Effective Response and  Explain responses to disaster reduction Vv v v
to “Build Back Better”  Explaining preparations for the droughts - - v
in Recovery, Explaining steps to reduce a
Rehabilitation, and typhoon’ s impact - B \/
Reconstruction Giving idea for landslide disaster reduction Vv Vv -
Knowing some actions of flood mitigation - - Vv
Understanding responses to Y . Y

natural disasters
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5. Discussion

In summary, the findings show that the mid-level geography curriculum in Malaysia
contained material on the types of natural disasters and priority action elements of disaster
risk reduction education based on the Sendai framework. The types of natural disasters
mentioned were earthquakes, tsunamis, floods, landslides, droughts, hurricanes, and
volcanoes. Meanwhile, the priority action elements mentioned sequentially from the
highest priority are: 1 (understanding disaster risk), 4 (enhancing disaster preparedness for
effective response and to “Build Back Better” in recovery, rehabilitation, and reconstruction),
3 (investing in disaster risk reduction for resilience), and 2 (strengthening disaster risk
governance to manage disaster risk).

The various natural disasters mentioned in the geography education curriculum in
Malaysia were quite contextual to conditions in Malaysia which often experience natural
disasters [22,48,49]. Among the natural disasters that are widely reported are floods,
landslides, droughts, and earthquakes [22,23,50]. This result was more complete when
compared to the DRR contained in the subject of Earth and Geography in Cambodia,
which includes floods, droughts, tsunamis, and deforestation only [51]. However, natural
disasters that occurred in Malaysia, such as hurricanes and wildfires [21], had not been
widely mentioned and studied in syllabuses and geography textbooks. This may be due
to disasters such as wildfires being included in disasters caused by human activity or
natural phenomena [52].

Meanwhile, this study found that priority action elements had been mentioned in
the geography education curriculum in Malaysia using the Sendai framework. However,
they are uneven and tend to be limited to aspects of understanding and knowledge. These
findings confirm previous studies that stated that DRR topics in textbooks and geography
education classes still tend to be limited in terms of scope, differentiation, and depth [10].
The limitations in the results of this study are shown by a large number of action elements
for theme 1 when compared to the other action elements. This action element is closely
related to the knowledge aspect of disaster risk reduction education. Studies in China [16]
also show that the composition of the material in geography education from the curriculum
from 1986 to 2003 is mostly concerned with the dimension of knowledge. However, for the
2017 high school curriculum, there are more elements of action than other elements, such
as knowledge, response, participation, and integration.

So far, the results of the previous study show the development of DRR in geography
education, namely from the dominance of the knowledge dimension to the action dimension
to improve disaster preparedness [10,16]. Interesting teaching materials such as pop-up
book media [53] and learning methods such as outdoor learning that can improve a deep
understanding of disasters [39,54,55] are designed to improve knowledge and student
skills related to disasters [14]. Although the results of this study also tend to follow
these developments, the material presented is still dominated by knowledge, while the
dimension concerns developing an understanding of the science and mechanisms of natural
hazards. Meanwhile, the form of action and participation in disaster risk reduction in
geography lessons at the secondary level is still minimal. Action is a dimension that
encourages learners to act and be proactive in mitigating risk [56]. In the Sendai framework,
this is reflected in the fourth priority action, with less code than the first priority action.
Meanwhile, participation is a dimension that engages learners in processes of resilience
building in their own community through grassroots-level initiatives, identifying hazards,
developing resilience action plans, and implementing those plans [56]. The involvement
of government and non-government organisations is very important in handling disaster
problems in an area [57]. This dimension is contained in the second and third priority
actions in the Sendai framework, where the amount of code is less than the first priority
action, which is related to knowledge. Whereas, one of the cities in Malaysia, namely
Melaka, has provided an example of participation and cooperation between the government
and the community in climate mitigation [58]. Materials such as this should be added to
the curriculum to enrich students’ insight. Therefore, the topics and content in the syllabus
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and textbooks need to be bolstered with material on actions and participation in DRR so
that priority actions are balanced as a whole.

These findings may be due to changes in government policy in the development of
the geography curriculum in Malaysia. Geography became a compulsory lesson in low-
level schools, but was turned into an elective lesson at the secondary level. Consequently,
geography lessons can only be taken by students specializing in human sciences. Moreover,
since 2000, geography is also no longer a requirement for graduation, so this lesson position
is increasingly marginalised and has little interest. In addition, the factors of insufficient
quantity and quality of geography teachers are also factors that cause geography to be
underdeveloped. These reasons make the development of the geography curriculum in
Malaysia, including disaster risk reduction education, less than optimal [59].

Based on the findings and conditions that show the marginalisation of geography at the
secondary level, it is necessary to have an institutional responsibility to return geography
to become compulsory lessons. As a mandatory lesson, the development of the geography
curriculum will run comprehensively, including by adding implementation in the realm of
actions and participation in DRR. It is necessary because, currently, acquiring knowledge
and its application in the field of action is considered the only effective way to prevent
disasters or reduce their impact [7]. While there is no DRR education as a stand-alone
subject in schools, geography is the most relevant subject that students need to recognize
things that happened before and after a disaster [12]. It is mitigation to prevent and reduce
the impact of disasters, increase preparedness for responses and recovery, and strengthen
resilience according to the goals of the Sendai framework.

6. Conclusions

Overall, the geography education curriculum at the secondary school level in Malaysia
already contains disaster risk reduction education. This content includes various natural
disasters that occur in Malaysia and the world. In addition, there is also an element of
priority action in the DRR in accordance with the Sendai framework. However, this study
has the limitation of only examining geography education at the secondary school level in
Malaysia. Studies at the school level and other subjects in other countries are also needed to
improve disaster risk reduction education in schools. Therefore, this study encourages fur-
ther studies to examine the element of DRR in different subjects in Malaysia or geography in
other countries. This research also provides recommendations for geography teachers and
education practitioners to pay more attention to the implementation of education for disas-
ter mitigation, both related to knowledge as well as action and skills. Recommendations
were also given to policymakers, especially the Malaysian Ministry of Education, to return
geography to become a compulsory lesson and develop its comprehensive curriculum for
disaster risk reduction education.

Author Contributions: Conceptualization, analysis, and methodology, N.N.H., 5.Z.S.Z.,, M.R.R., and
N.A.M,; supervision, S.Z.5.Z.,, M.RR., and N.A M.; writing—original draft, N.N.H.; writing—review
and editing, S.Z.S5.Z., M.R.R., N.A.M,, and E.; funding acquisition, A.M.T. and N.A.M. All authors
have read and agreed to the published version of the manuscript.

Funding: This research was funded by grant Dana Padanan Antarabangsa (MyPAIR)-Natural Envi-
ronment Research Council (NERC) NEWTON/1/2018/TK01/UKM/ /2.

Institutional Review Board Statement: Not applicable.
Informed Consent Statement: Not applicable.
Data Availability Statement: Not applicable.

Conflicts of Interest: The authors declare no conflict of interest.



Sustainability 2023, 15, 1326 11 of 13

References

1.

10.
11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.
25.

26.

27.

Re, M. NatCatSERVICE Loss Events in the U. S. 1980-2016 Number of Relevant Events by Peril. 2017. Available online:
https:/ /www.munichre.com/content/dam/munichre/global / content-pieces /documents/1980_2016_Paket_USA.pdf/_jcr_
content/renditions/original.media_file.download_attachment.file/1980_2016_Paket_USA.pdf (accessed on 4 September 2022).
National Disaster Management Agency. Laporan Tahunan Bencana 2021. Available online: https://portalbencana.nadma.gov.
my/en/report (accessed on 4 September 2022).

Selamat, S.N.; Majid, N.A.; Taha, M.R.; Osman, A. Landslide Susceptibility Model Using Artificial Neural Network (ANN)
Approach in Langat River Basin, Selangor, Malaysia. Land 2022, 11, 833. [CrossRef]

Diana, M.LN.; Muhamad, N.; Taha, M.R.; Osman, A.; Alam, M.M. Social vulnerability assessment for landslide hazards in
Malaysia: A systematic review study. Land 2021, 10, 315. [CrossRef]

Aprilin, H. Kesiapsiagaan Sekolah Terhadap Potensi Bencana Banjir di SDN Gebangmalang Kecamatan Mojoanyar Kabupaten
Mojokerto. J. Biosains Pascasarj. 2018, 20, 133. [CrossRef]

Oktari, R.S.; Munadi, K.; Idroes, R.; Sofyan, H. Knowledge management practices in disaster management: Systematic review.
Int. J. Disaster Risk Reduct. 2020, 51, 101881. [CrossRef]

Torani, S.; Majd, PM.; Maroulfi, S.S.; Dowlati, M.; Sheikhi, R.A. The Importance of Education on Disasters and Emergencies:
A Review Article. J. Educ. Health Promot. 2019, 8, 1-7. [CrossRef]

Pun, WK,; Chung, PW.K,; Wong, TK.C.; Lam, HW.K,; Wong, L.A. Landslide Risk Management in Hong Kong—Experience in
the Past and Planning for the Future. Landslides 2020, 17, 243-247. [CrossRef]

Muttarak, R.; Pothisiri, W. The Role of Education on Disaster Preparedness Case Study of 2012 Indian Ocean Earthquakes on
Thailand’S. Ecol. Soc. 2018, 18, 51. [CrossRef]

Monter, L.; Otto, K.H. The concept of disasters in Geography Education. J. Geogr. High. Educ. 2017, 42, 205-219. [CrossRef]
Lateh, H.; Ahmad, J. Landslide issues in Penang, Malaysia: Students’ environmental knowledge, attitude and practice. Geogr.
Malays. |. Soc. Sp. 2011, 7, 65-72.

Novarita, A.; Sugandi, D.; Pasya, G.K. Peranan Pembelajaran Geografi Dalam Pembentukan Sikap Peserta Didik Terhadap
Mitigasi Bencana Gempa Bumi Dan Longsor Di Kota Padang. J. Geogr. Gea 2016, 15, 55-63. [CrossRef]

Lateh, H.; Govindasamy, V. Secondary School Students and Their Awareness on Landslide Hazard in Penang Island, Malaysia.
Int. J. Sci. Technol. Res. 2012, 1, 106-111.

Suharini, E.; Baharsyah, M.N. Learning About Landslide Disaster Mitigation Based on a Role-Playing Method Assisted by the
Disaster Education Pocket Book. Rev. Int. Geogr. Educ. Online 2020, 10, 618-638. [CrossRef]

Gouramanis, C.; MoralesRamirez, C.A. Deep understanding of natural hazards based on the Sendai framework for disaster risk
reduction in a higher education geography module in Singapore. Int. Res. Geogr. Environ. Educ. 2020, 30, 4-23. [CrossRef]
Gong, Q.; Duan, Y.; Guo, F. Disaster risk reduction education in school geography curriculum: Review and outlook from a
perspective of china. sustainability 2021, 13, 3963. [CrossRef]

Hawa, N.N.; Zakaria, S.Z.S.; Razman, M.R.; Majid, N.A. Geography education for promoting sustainability in Indonesia.
sustainability 2021, 13, 4340. [CrossRef]

How, V,; Azmi, E.S.; Abdul Rahman, H.; Othman, K. The Way Forward: Opportunities and Challenges of Sustainable School
Disaster Education in Malaysia. Int. ]. Acad. Res. Bus. Soc. Sci. 2020, 10, 315-324. [CrossRef]

Sarkar, S.K.; Begum, R.A ; Pereira, J.J.; Jaafar, A.H. Addressing Disaster Risk Reduction in Malaysia: Mechanisms and Responds.
2nd Int. Conf. Environ. Agric. Food Sci. 2013, 25-26, 81-85.

Azmi, E.S.; Rahman, H.A.; How, V. A two-way interactive teaching-learning process to implement flood disaster education in an
early age: The role of learning materials. Malays. ]. Med. Health Sci. 2020, 16, 166-174.

Ishak, N.H.; Hashim, A.M. Dam pre-release as an important operation strategy in reducing flood impact in Malaysia. E3S Web
Conf. 2018, 34, 02017. [CrossRef]

Perwaiz, A.; Parviainen, J.; Somboon, P.; Mcdonald, A.; Kumar, A.; Wilcox, T.; Touzon, I.; Amach, C.O. Disaster Risk Reduction
in Malaysia. 2020. Available online: https://www.undrr.org/publication/disaster-risk-reduction-malaysia-status-report-2020
(accessed on 1 August 2022).

Abd Majid, N.; Rizal Razman, M.; Zarina Syed Zakaria, S.; Farid Ahmed, M.; Azwani Zulkafli, S. Flood disaster in Malaysia:
Approach review, causes and application of geographic information system (GIS) for Mapping of flood risk area. Eco. Env. Cons.
2021, 27, S1-S8.

Floodlist Malaysia—Floodlist. Available online: https:/ /floodlist.com/tag/malaysia (accessed on 1 August 2022).

Shith, S.; Ramli, N.A.; Razman, M.R.; Nazir, A.U.M.; Zainordin, N.S.; Al Madhoun, W. Procedural Effects of Environment
Impact Assessment on Controlling Natural Disaster (Landslides and Flashflood) Based on Environmental Degradation from
Development in Malaysia. Int. |. Environ. Sci. Dev. 2021, 12, 274-281. [CrossRef]

Bernama 121 Landslides Recorded Nationwide during Northeast Monsoon 2021/2022. Available online: https://www.
nst.com.my/news/nation/2021/12/758943 /121-landslides-recorded-nationwide-during-northeast-monsoon (accessed on
1 August 2022).

Majid, N.A.; Zulkafli, S.A.; Zarina, S.; Zakaria, S.; Razman, M.R.; Ahmed, M.F. Spatial Pattern Analysis on Landslide Incidents in
Kuala Lumpur, Malaysia. Eco. Environ. Cons. 2022, 28, 1624-1627. [CrossRef]


https://www.munichre.com/content/dam/munichre/global/content-pieces/documents/1980_2016_Paket_USA.pdf/_jcr_content/renditions/original.media_file.download_attachment.file/1980_2016_Paket_USA.pdf
https://www.munichre.com/content/dam/munichre/global/content-pieces/documents/1980_2016_Paket_USA.pdf/_jcr_content/renditions/original.media_file.download_attachment.file/1980_2016_Paket_USA.pdf
https://portalbencana.nadma.gov.my/en/report
https://portalbencana.nadma.gov.my/en/report
http://doi.org/10.3390/land11060833
http://doi.org/10.3390/land10030315
http://doi.org/10.20473/jbp.v20i2.2018.133-145
http://doi.org/10.1016/j.ijdrr.2020.101881
http://doi.org/10.4103/jehp.jehp_262_18
http://doi.org/10.1007/s10346-019-01291-8
http://doi.org/10.5751/ES-06101-180451
http://doi.org/10.1080/03098265.2017.1339266
http://doi.org/10.17509/gea.v15i1.4185
http://doi.org/10.33403/rigeo.767474
http://doi.org/10.1080/10382046.2020.1751391
http://doi.org/10.3390/su13073963
http://doi.org/10.3390/su13084340
http://doi.org/10.6007/IJARBSS/v10-i15/8252
http://doi.org/10.1051/e3sconf/20183402017
https://www.undrr.org/publication/disaster-risk-reduction-malaysia-status-report-2020
https://floodlist.com/tag/malaysia
http://doi.org/10.18178/ijesd.2021.12.9.1351
https://www.nst.com.my/news/nation/2021/12/758943/121-landslides-recorded-nationwide-during-northeast-monsoon
https://www.nst.com.my/news/nation/2021/12/758943/121-landslides-recorded-nationwide-during-northeast-monsoon
http://doi.org/10.53550/EEC.2022.v28i03.072

Sustainability 2023, 15, 1326 12 of 13

28.

29.

30.
31.

32.

33.

34.
35.

36.

37.

38.
39.

40.
41.

42.

43.
44.

45.

46.

47.

48.
49.

50.

51.

52.

53.

54.

55.

56.

57.

Department of Irrigation and Drainage, M. of E. and W. Flood Management—Programme and Activities. Available online:
https:/ /www.water.gov.my/index.php/pages/view /419 (accessed on 24 November 2022).

Majid, N.A.; Nazi, N.M.; Idris, N.D.M.; Taha, M.R. GIS-based livelihood vulnerability index mapping of the socioeconomy of the
Pekan community. Sustainability 2019, 11, 6935. [CrossRef]

Yu, M.; Yang, C.; Li, Y. Big data in natural disaster management: A review. Geosciences 2018, 8, 165. [CrossRef]

Shi, P; Ye, T.; Wang, Y.; Zhou, T.; Xu, W.; Du, J.; Wang, J.; Li, N.; Huang, C.; Liu, L.; et al. Disaster Risk Science: A Geographical
Perspective and a Research Framework. Int. ]. Disaster Risk Sci. 2020, 11, 426—440. [CrossRef]

Aranda, D.A.; Fernandez, L.M.M,; Stantchev, V. Integration of internet of things (IoT) and blockchain to increase humanitarian
aid supply chains performance. In Proceedings of the 2019 5th International Conference on Transportation Information and
Safety (ICTIS), Liverpool, UK, 14-17 July 2019; pp. 140-145. [CrossRef]

Arias-Aranda, D.; Molina, L.M.; Stantchev, V. Integration of internet of things and blockchain to increase humanitarian aid supply
chains performance. Dyna 2021, 96, 653—658. [CrossRef]

Razak, N.H.B.A.; Iksan, Z.H.; Zakaria, S.Z.S. Students’ Reflection on Green School. |. Techno Soc. 2017, 9, 44-52.

Ervin, A.; Santoso, A.B. Juhadi Pelaksanaan Program Siaga Bencana di Sekolah Menengah Pertama pada Kawasan Rawan
Bencana. Edu Geogr. 2017, 5, 86-94.

Amri, A.; Bird, D.K;; Ronan, K.; Haynes, K.; Towers, B. Disaster risk reduction education in Indonesia: Challenges and
recommendations for scaling up. Nat. Hazards Earth Syst. Sci. 2017, 17, 595-612. [CrossRef]

Skarstein, F.; Wolff, L.A. An issue of scale: The challenge of time, space and multitude in sustainability and geography education.
Educ. Sci. 2020, 10, 28. [CrossRef]

Meadows, M. Geography Education for Sustainable Development. Geogr. Sustain. 2020, 1, 88-92. [CrossRef]

Yli-Panula, E.; Jeronen, E.; Lemmetty, P. Teaching and learning methods in geography promoting sustainability. Educ. Sci. 2020,
10, 5. [CrossRef]

UNISDR. Sendai Framework for Disaster Risk Reduction 2015-2030; United Nations: Geneva, Switzerland, 2015.

Mizutori, M. Reflections on the Sendai Framework for Disaster Risk Reduction: Five Years Since Its Adoption. Int. |. Disaster Risk
Sci. 2020, 11, 147-151. [CrossRef]

Busayo, E.T.; Kalumba, A.M.; Afuye, G.A.; Ekundayo, O.Y.; Orimoloye, I.R. Assessment of the Sendai framework for disaster risk
reduction studies since 2015. Int. J. Disaster Risk Reduct. 2020, 50, 101906. [CrossRef]

Elo, S.; Kyngds, H. The qualitative content analysis process. J. Adv. Nurs. 2008, 62, 107-115. [CrossRef] [PubMed]

Creswell, ].W. Research Design Qualitative, Quantitative, and Mixed Method Approaches, 3rd ed.; SAGE Publication: California, CA,
USA, 2009; ISBN 0-7619-0070-5.

Malaysia, K.P. Kurikulum Standar Sekolah Menengah Geografi Tingkatan 4 Dan 5. 2018. Available online: http://bpk.moe.
gov.my/index.php/terbitan-bpk/kurikulum-sekolah-menengah/category/331-dskp-tingkatan-4-dan-5-gabung (accessed on
1 August 2022).

Nisa, K.; Dali, N.; Alias, N.; Zam, A.N. Geografi Tingkatan 4, 1st ed.; Hasbollah, N., Ed.; Kubu Publications: Selangor, Malaysia,
2019; ISBN 9789671752302.

Yusoff, K.; Khairun, M.; Nazron, M. Geografi Tingkatan 5, 1st ed.; Anuar, A.A., Ismail, A., Eds.; Era Visi Sdn. Bhd: Kuala Lumpur,
Malaysia, 2020; ISBN 9789670483634.

Auzzir, Z.; Haigh, R.; Amaratunga, D. Impacts of Disaster to SMEs in Malaysia. Procedia Eng. 2018, 212, 1131-1138. [CrossRef]
Abdul Rahman, H. An overview of environmental disaster in Malaysia and preparedness strategies. Iran. |. Public Health 2014,
43,17-24.

Jamaluddin, T.A.; Sulaiman, N.; Shahidah, N.; Nazer, M. Penilaian geomorfologi tanah runtuh lama di tanah tinggi tropika—
Kajian kes Cameron Highlands dan Kundasang, Malaysia. Bull. Geol. Soc. Malaysia. 2020, 69, 111-124. [CrossRef]

Bhatia, S.; Gyi, M.M.; Rahman, A.; Hossain, Z. Impact of Disasters on Education Sector in Cambodia; Asian Disaster Preparedness Cen-
ter (ADPC): Pathumthani, Thailand, 2008; Available online: https://www.humanitarianlibrary.org/resource /impact-disasters-
education-sector-cambodia-0?fbclid=IwAR2CQViK8FNSnoRFEHqqJsh7pRdAtkTY]pPZsiTwYLKkQgmfGvOt9cYBP6il (accessed
on 1 March 2022).

World Health Organization. Wildfires. Available online: https://www.who.int/health-topics/wildfires#tab=tab_1 (accessed on
27 July 2022).

Benardi, A.I. Pendidikan Kesiapsiagaan Bencana Tanah Longsor Untuk Siswa Anak Usia Dini Dengan Metode Dongeng Berbasis
Media Pop Up Book Di Paud Dewi Sartika Kecamatan Bergas. . Pendidik. Geogr. 2018, 23, 85-93. [CrossRef]

Abdullah, A.; Zakaria, S.Z.S.; Razman, M.R. Environmental Education through Outdoor Education for Primary School Children.
Int. ]. Malay World Civilis. 2018, 6, 27-34. [CrossRef]

Mashfufi, A.; Soegiyanto, H.; Karyanto, P. Outdoor Learning Effectivity in Enhanching High School Student’S Ecological Literacy.
GeoEco 2018, 4, 59-67. [CrossRef]

Selby, D.; Kagawa, F. Towards a Learning Culture of Safety and Resilience. Technical Guidance for Integrating Disaster Risk Reduction in the
School Curriculum (Pilot Version); UNESCO and UNICEF: Paris, France; UNICEF: New York, NY, USA, 2014; ISBN 9789231000492.
Massazza, A.; Brewin, C.R.; Joffe, H. The Nature of “Natural Disasters”: Survivors” Explanations of Earthquake Damage. Int. J.
Disaster Risk Sci. 2019, 10, 293-305. [CrossRef]


https://www.water.gov.my/index.php/pages/view/419
http://doi.org/10.3390/su11246935
http://doi.org/10.3390/geosciences8050165
http://doi.org/10.1007/s13753-020-00296-5
http://doi.org/10.1109/ICTIS.2019.8883757
http://doi.org/10.6036/10067
http://doi.org/10.5194/nhess-17-595-2017
http://doi.org/10.3390/educsci10020028
http://doi.org/10.1016/j.geosus.2020.02.001
http://doi.org/10.3390/educsci10010005
http://doi.org/10.1007/s13753-020-00261-2
http://doi.org/10.1016/j.ijdrr.2020.101906
http://doi.org/10.1111/j.1365-2648.2007.04569.x
http://www.ncbi.nlm.nih.gov/pubmed/18352969
http://bpk.moe.gov.my/index.php/terbitan-bpk/kurikulum-sekolah-menengah/category/331-dskp-tingkatan-4-dan-5-gabung
http://bpk.moe.gov.my/index.php/terbitan-bpk/kurikulum-sekolah-menengah/category/331-dskp-tingkatan-4-dan-5-gabung
http://doi.org/10.1016/j.proeng.2018.01.146
http://doi.org/10.7186/bgsm69202010
https://www.humanitarianlibrary.org/resource/impact-disasters-education-sector-cambodia-0?fbclid=IwAR2CQViK8FNSnoRFEHqqJsh7pRdtkTYJpPZsiTwYLKkQgmfGvOt9cYBP6iI
https://www.humanitarianlibrary.org/resource/impact-disasters-education-sector-cambodia-0?fbclid=IwAR2CQViK8FNSnoRFEHqqJsh7pRdtkTYJpPZsiTwYLKkQgmfGvOt9cYBP6iI
https://www.who.int/health-topics/wildfires#tab=tab_1
http://doi.org/10.17977/um017v23i22018p085
http://doi.org/10.17576/jatma-2018-06SI1-05
http://doi.org/10.20961/ge.v4i1.19178
http://doi.org/10.1007/s13753-019-0223-z

Sustainability 2023, 15, 1326 13 of 13

58. Zen, 1S.; Al-Amin, A.Q.; Doberstein, B. Mainstreaming climate adaptation and mitigation policy: Towards multi-level climate
governance in Melaka, Malaysia. Urban Clim. 2019, 30, 100501. [CrossRef]
59. Shaari, M.Z.A. Pendidikan geografi di sekolah-sekolah Malaysia: Perkembangan dan isu. Geografi 2016, 4, 1-10.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


http://doi.org/10.1016/j.uclim.2019.100501

	Introduction 
	Literature Review 
	Geography and Disaster Risk Reduction 
	Sendai Framework for Disaster Risk Reduction 

	Materials and Methods 
	Results 
	Types of Natural Disasters, Adapted from B6-sustainability-2040951 
	Disaster Risk Reduction Education Based on the Sendai Framework 2015–2030 in Geography Curriculum in Malaysia 

	Discussion 
	Conclusions 
	References

