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Abstract Mastery of disaster mitigation is crucial because it has been proven to minimize loss
of life, especially in disaster-prone countries such as Japan and Indonesia. Although many
studies discuss the impact and reconstruction after a disaster, studies that specifically explore
local wisdom-based mitigation strategies and their potential to be modified in an educational
context remain limited. One disaster mitigation strategy that has been proven effective in Japan
is Tsunami Tendenko, which has similarities to Smong in Indonesia, both of which are rooted
in local wisdom. This study aims to: (1) understand the concepts of Tsunami Tendenko and
Smong as disaster mitigation strategies from global literature; and (2) describe the learning
strategies used in transmitting the two concepts. A literature search was conducted on articles
published between 2004 and 2025 and indexed in Scopus and Web of Science, by applying
strict inclusion and exclusion criteria. A total of 229 articles were analyzed using a systematic
approach in accordance with the PRISMA 2020 guidelines. The results of the study indicate
that local wisdom can be utilized in disaster mitigation education through various roles, such
as teaching resources, media content, collaboration materials, and the basis for policy making.
Delivery strategies include oral approaches, SME products, digital games/media, simulations,
arts, and educational programs. This study recommends the need for further research to deepen,
refine, and optimize the role of Tsunami 7Tendenko and Smong in local wisdom-based disaster
mitigation education.
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1. INTRODUCTION

Natural disasters such as earthquakes, tsunamis, and floods have caused significant loss of
life and economic losses throughout history. One of the deadliest disasters in history was the
2004 Indian Ocean tsunami, which killed more than 225,000 people, displaced 1.5 million, and
caused economic losses exceeding USD 7 billion (Barenstein & Trachsel, 2012; Murty et al.,
2007a; Murty et al., 2007b; Sarp, 2005; Scheffers et al., 2009; Wang et al., 2008). This disaster
affected twelve countries, with Indonesia, Thailand, Sri Lanka, and India being the worst
affected (Murty et al., 2007; Wang et al., 2008). Another major disaster, the 2011 Great East
Japan Earthquake and tsunami, caused economic losses of up to USD 210 billion, making it
one of the most expensive natural disasters in the world (Wirtz et al., 2014). Meanwhile, the
tsunami caused by the Hunga Tonga-Hunga Ha'apai submarine eruption on 15 January 2022
in the South Pacific region also caused significant economic losses (Sasaki et al., 2025). This
series of events reinforces the fact that Japan and Indonesia are countries with a high level of
disaster vulnerability (Chiba & Nagamatsu, 2023). Therefore, effective disaster preparedness
is essential to minimizing casualties and economic losses.

Related to effective disaster preparedness, Japan and Indonesia as disaster-prone countries
(Ruswandi & Maarif, 2023; Tanaka et al., 2021; Veroutsos, 2022) have made continuous
efforts to mitigate disasters. Japan has integrated decarbonization and resilience to all hazards,
which is critical to achieving the 2030 Agenda, including the Paris Agreement, the Sustainable
Development Goals, and the Sendai Framework for Disaster Risk Reduction (Dewit, 2020).
Meanwhile, the Government of Indonesia has implemented various programs through the
National Disaster Management Agency (BNPB) to reduce disaster risk. These programs
include communication efforts before, during and after disasters to increase community
awareness and preparedness. In addition, the government has enacted the Disaster Management
Law in 2007, which shifted the focus from disaster response to prevention and mitigation (Butt,
2014).

Several studies that have been conducted by Arce et al. (2017), Cato and Oshitani (2024),
Goltz (2017), Oe and Kawakami (2021), and Yasushi (2017) explain that one of the disaster
mitigation strategies that has succeeded in reducing casualties in Japan is Tsunami Tendenko.
In line with the Japanese community, Indonesia, as the second country in the world prone to
disasters, has a disaster mitigation strategy known as Smong (Aftrian et al., 2020). Tsunami
Tendenko and Smong are local wisdom-based disaster mitigation strategies. The success of
Tendenko as a disaster mitigation strategy was measured by the number of casualties during
the 2011 Great Tsunami. The Great East Japan Earthquake and subsequent tsunami in 2011
resulted in more than 18,000 fatalities (Koshimura & Shuto, 2015; Yun & Hamada, 2014). On
the other hand, Kamaishi City, one of the Japanese cities with a population of 40,000, which
has a distance from the epicenter of about 70-150 kilometers (Nakagawa et al., 2013), recorded
the lowest casualty rate. In fact, almost all 2000 elementary and junior high school students in
the city escaped the tsunami and survived (Oe & Kawakami, 2021). Meanwhile, the Indian
Ocean Tsunami of 28 March 2005 had a devastating impact on Aceh province, Indonesia,
causing a loss of approximately 163,650 lives, representing 97.5% of the total death toll from
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the 2004 tsunami (Bryant, 2014; Doocy et al., 2007; Kitzbichler, 2011; Rahman et al., 2024;
Roshetko et al., 2013; Sufri & Lassa, 2024). However, only 7 people died from the tsunami on
Simeulue Island which was 40 km south of the epicenter at the time (McAdoo et al., 2006).
This remarkable survival rate is attributed to the island’s deep-rooted local wisdom, Smong, a
traditional knowledge system that teaches tsunami awareness and response. Therefore, the
Tsunami Tendenko and Smong are intangible heritage that needs to be preserved so that it can
be used as one of the disaster mitigation strategies.

To clarify our conceptual framing, this study uses the term local wisdom intentionally, as it
holds specific relevance in the Indonesian educational and sociocultural context. Unlike local
knowledge, which often refers to empirical or technical insight derived from local
experience, local wisdom encompasses not only knowledge but also ethical values, cultural
norms, and socially transmitted practices that guide community behavior and decision-making
(Geertz, 1983; Sibarani, 2013). Sibarani (2013) defines local wisdom as "a set of ideas, values,
and practices originating from local culture that are wise, full of virtue, and embedded in
tradition," making it particularly suitable for use in education aimed at building character and
resilience. The emphasis on intergenerational transmission, moral reasoning, and collective
memory within local wisdom frameworks aligns directly with disaster preparedness goals that
require behavioral change and sustained cultural awareness. In addition, local wisdom is the
term widely recognized and operationalized in Indonesian national education discourse, policy
documents, and curricular frameworks (Ministry of Education and Culture, 2017). Therefore,
employing this term allows for better alignment with national pedagogical goals, such as those
outlined in the Profil Pelajar Pancasila, which emphasizes character development through
culturally grounded learning.

Most empirical studies on tsunamis in Japan (Iemura et al., 2006; Lee & Hanada, 2020; Raby
et al., 2025) and Indonesia (Aldrich & Sawada, 2015; Irwansyah et al., 2024) focus more on
disaster impacts and mitigation strategies in general. However, no studies have been found that
comprehensively explore the use of local wisdom as a disaster mitigation strategy in the context
of education, especially in countries with high disaster potential like Japan and Indonesia. In
fact, both countries have distinctive local strategies- Tsunami Tendenko in Japan and Smong in
Indonesia-that have great potential to be modified and integrated into the disaster mitigation
education system, considering the cultural, social and geographical characteristics of the local
communities. Therefore, this research aims to present a comparative analysis of local wisdom-
based disaster mitigation strategies in Indonesia and Japan to fill the existing literature gap, as
well as propose a modified concept of disaster mitigation learning strategies that are more
contextualized. This research is guided by the following questions:

1) What are the dominant themes in the Tsunami Tendenko and Smong-related articles
reviewed?

2) To what extent have Tsunami Tendenko and Smong been utilized in the context of
education in each country?

3) What learning strategies are used to transmit Tsunami Tendenko and Smong in disaster
mitigation education?
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To answer those questions, articles discussing the Tsunami Tendenko and Smong were using
a primary qualitative thematic approach to content analysis, supported by quantitative keyword
searches. Findings from each case were then comparatively analyzed analysed to examine the
integration of local wisdom in the educational context. This research is expected to assist local
governments in formulating more contextualized disaster education policies, as well as serve
as a reference for other regions with similar social and geographical characteristics.

2. LOCAL WISDOM OF TSUNAMI TENDENKO AND SMONG AS DISASTER
MITIGATION ALTERNATIVES

2.1 Local Wisdom as an Alternative to Disaster Mitigation

Disasters are events that can occur at any time and in any place. Although modern
technologies now allow for partial prediction of such events (Krichen et al., 2024), many
citizens still lack sufficient knowledge and capacity to act appropriately when disasters occur
(Wu et al., 2022). Yet long before such technological advances, communities had already
developed local wisdom as a means of disaster mitigation (Irwansyah et al., 2024). This local
wisdom as a disaster mitigation approach refers to traditional practices and cultural insights to
improve community resilience and preparedness in the face of natural disasters. Attention to
communities that use local wisdom as part of disaster mitigation is very important. This is in
accordance with the message conveyed in the slogan of the Sustainable Development Goals
(SDGs) (United Nations, 2015) that it is very important to leave no one behind in disaster risk
reduction (DRR) (Kotani et al., 2023), including communities that uphold local wisdom as a
disaster mitigation strategy.

Local wisdom as an approach to disaster mitigation is an alternative for rural communities
(Syuryansyah & Habibi, 2024). This is due to the characteristics of rural communities that are
mostly very close between individuals so that the delivery of this approach can be effective by
word of mouth. Local wisdom as an approach to disaster mitigation has developed from
generation to generation after the 1907 tsunami until today. The fame of oral tradition as an
alternative approach to disaster mitigation after the 26 December 2004 and 28 March 2005
tsunamis, where local wisdom was considered to reduce casualties, namely only 7 people died
on Simeulue Island in Aceh province, Indonesia. The local wisdom is known as Smong. In line
with Smong, Tsunami Tendenko as a local wisdom-based disaster mitigation strategy has
proven effective in reducing the death toll from the 2011 tsunami in Tohoku (Goltz, 2017).
1,995 out of 2,000 elementary and junior high school students in Kamaishi City, Iwate
Prefecture survived the Great East Japan Earthquake on 11 March 2011 (Katada & Kanai,
2016). It is because they have been taught the Tsunami Tendenko approach to disaster
mitigation that they put it into practice during the Tohoku earthquake (Yasushi, 2017). Tsunami
Tendenko and Smong are similar in the aspect of using local wisdom for disaster mitigation.
However, these two approaches have distinctive features and some different principles.
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2.2 Disaster Mitigation Through Tsunami Tendenko by Japanese People

Tsunami Tendenko is a traditional wisdom-based disaster mitigation strategy from the
Sanriku region (see Figure 1) in northeastern Japan (facing the Pacific Ocean), where tsunamis
are common (Kodama, 2013). Tsunami Tendenko became famous after Fumio Yamashita, a
historian of Japanese tsunami disasters, developed and disseminated the local wisdom based
on his own experience during the great tsunami of 1933 (Yamori, 2013). The term Tsunami
Tendenko came about when Fumio Yamashita's father used the phrase to explain that the act
of escaping the approaching tsunami and leaving his family behind was called Tendenko.

Tendenko is an indigenous expression from the coastal area of Sanriku which means that
when a tsunami is about to occur, everyone should save themselves (Sekine, 2011). However,
this Tsunami Tendenko contains additional meanings, namely; by all means, run for the hills
quickly, ignore anyone even your parents and children; think only of yourself so as not to be
sacrificed, and even if your parents die, no one should blame them. In other words, Tsunami
Tendenko 1s a swift decision to save oneself from the worst disaster without thinking of anyone.
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Figure 1. Geographic origin and cultural context of Tsunami Tendenko in Sanriku, Japan
(source: google maps, 2025)

Tsunami Tendenko emphasizes the principle of self-reliance, encourages others to seek
shelter, fosters mutual trust first, and reduces feelings of self-deprecation among survivors
(Yamori, 2013). So that individuals confidently take action to save themselves without thinking
about anyone, including their loved ones. Each individual should have confidence that family
members and others will do the same. Local wisdom in Japan has influenced the tsunami
response by promoting community-based disaster preparedness, fostering a culture of
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resilience, and integrating traditional knowledge into modern disaster management strategies
(Panjaitan et al., 2017).

2.3 Smong as an Alternative to Disaster Mitigation by Indonesian Communities

Smong is an indigenous term from the Devayan language performed by minority tribes in
Simeulue (see Figure 2), Indonesia (Rahman et al., 2022). The word Smong means a wave of
sea water that rolls and has a height above normal sea waves in general (Gadeng et al., 2018).
The people of Simeulue recognize the local wisdom of Smong through the verses of Manafi-
nafi (folklore), Mananga-nanga (children's lullabies), Nandong (humming) which are
introduced to children and grandchildren from cradle to old age (Onrizal et al., 2020). The
Smong custom is a form of art in the form of spoken poetry that contains signs of a tsunami
disaster, including earthquakes, receding sea water, and the arrival of giant waves, as well as
stories of the suffering of tsunami victims (Dewi & Sihombing, 2022). The local wisdom of
Smong is a tsunami early warning system implemented by the people of Simeulue through
customs, lullabies to put babies to sleep, and humming.

The content of the message in the humming more or less reads this is a saga from Simeulue
island, which conveys the message of Smong based on past experiences in 1907. It is said that
this story comes from our ancestors, if there is a strong earthquake, the sea water recedes and
there is a rumbling sound from the sea, livestock and pets become restless. That means the
water will rise or Smong is the name, so be prepared to look for a high place so that we can
survive. While in Devayan language it is conveyed as follows.

"Enggel mon sao surito (please hear a story), Inang maso semonan (once upon a time),
Manoknop sao fano (a village drowned), Uwillah da sesewan (it is told like that), Unen
ne alek linon (earthquake that started), Fesang bakat ne mali (followed by giant wave),
Manoknop sao hampong (drowned the whole region), Tibo-tibo maawi (suddenly).
Anga linon ne mali (if the earthquake is vehement), Oek suruik sauli (followed by
receding water), Maheya mihawali (be soon to look for places), Fano me singa aktaek
(a highland in order to be saved), Ede smong kahan ne (smong is its name), Turiang da
nenek ta (the history of our ancestors), Mi redem teher ere (please remember this all).
Pesan navi-navi da (the message and advice), Smong dumek-dumek mo (Tsunami is
your taking bath water), Linon uak-uwak mo (earthquake is your craddle), Kilek sulu-
sulu mo (lightning are your lamps), Eklaik kedang kedang mo (thunders are your
drums)" (Gadeng et al., 2018).

Based on the content of the Smong poem story above, it can be told that there was once a
very powerful event that destroyed an area of Simeulue. The event began with a catastrophic
vibration or shock that made the residents leave their homes. Shortly afterwards, the sea
receded a great distance from the shore and after a few minutes the sea returned with such
speed and waves that it drowned all the settlements. This event is known as Smong. Therefore,
if there is a very large earthquake followed by receding sea water, immediately save yourself
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by running to higher ground. The poem is embedded in every resident of Simeule, the origin
of Smong local wisdom and a disaster-prone area. Smong stories are deeply embedded in
communities through oral traditions and social interactions. These stories are passed down from
generation to generation, helping communities recognize and respond effectively to tsunami
threats (Rahman et al., 2017; Ramli et al., 2024).
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Figure 2. Geographic origin and cultural context of the Smong oral tradition on Simeulue Island,
Indonesia (source: Google Maps, 2025)

3. RESEARCH METHOD

3.1 Search Strategy

The researchers conducted a literature search of journal articles through multiple rounds in
Scopus, Web of Science (WOS), EBSCO, SAGE, DOAJ, JSTOR, and ScienceDirect databases.
To broaden the findings, we also involved searching through Google Scholar. We searched for
articles using the keywords "smong" and "tendenko" separately. We did this to obtain many
articles. If we used the keyword "smong" in conjunction with "learning", "education",
"disaster", the search results were not optimal. Likewise, when we searched for articles related
to Tsunami Tendenko, we used the keyword "tendenko" to maximize the number of articles
identified. We conducted literature searches on these databases in March 2025. For the Google
scholar platform, we used the keywords "tendenko education schools" and "smong education
schools" to specify articles that fit the theme of this research. We also applied the time span of
2004 - 2025 in each search of "tendenko education schools" and "smong education schools" on
Google Scholar. The search resulted in 2,139 documents with details as shown in Table 1 below.
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To reduce the risk of platform-related bias, especially when incorporating open-access or
grey literature, the search strategy involved several quality control measures. First, articles
were screened for credibility by prioritizing publications in peer-reviewed journals, conference
proceedings, or institutional repositories with clear editorial processes. Documents lacking
basic bibliographic transparency or identifiable sources were excluded. In addition, articles
retrieved from Google Scholar were cross-validated against Scopus and Web of Science to
confirm their presence in academically recognized databases, helping filter out non-academic
or low-impact sources.

Furthermore, to enhance the credibility of selected materials, peer debriefing was conducted
with domain experts. For the Tsunami Tendenko data, this involved collaboration among all
research team members, a professor, a subject-matter expert, and two Japanese doctoral
students experienced in disaster-related studies. For Smong-related data, peer debriefing
included a professor with over a decade of field experience in the region and two local lecturers
with research expertise on Smong. This external validation served as a critical check on the
selection process and interpretation of findings (Freysteinson et al., 2013). To ensure inclusive
and context-sensitive coverage especially given the underrepresentation of local or regionally
significant studies in mainstream indexing systems, platform diversification was essential.
Supplementing Scopus and Web of Science with Google Scholar and JSTOR enabled the
identification of culturally grounded research that might otherwise have been overlooked. This
balanced approach ensured both academic rigor and inclusiveness in the study of localized
disaster knowledge.

Table 1. Distribution of the number of articles related to "smong" and "tendenko"
from various platforms

No. Source Number of articles with
Tendenko Smong

1. Scopus 10 39
2. WoS 8 13
3. EBSCO 0 3

4. SAGE 2 33
5. DOAJ 0 7

6. JSTOR 8 852
7. ScinceDirect 20 102
8. Google Scholar 267 775

Total 315 1.824

Source: search results from various platforms listed, 2025

The results of the literature search are presented in the identification stage of the PRISMA
flowchart (see Figure 3 and Figure 4). Through initial screening, we found seven identical
Tsunami Tendenko-related documents from different platforms, twelve identical Smong-
related documents from different platforms, and no duplicate documents from the Scopus, Web
of Science (WOS), EBSCO, SAGE, DOAJ, JSTOR, and ScienceDirect databases. This process
resulted in 41 documents related to Tendenko and 1,049 documents related to Smong.
Meanwhile, data from Google Scholar collected 267 articles related to Tsunami Tendenko and
775 articles related to Smong. The data is ready for further filtering.



IDRiM (2026) 16 (1) ISSN: 2185-8322
D0I110.5595/001c.155145

Furthermore, the sampling technique used was purposive sampling. This method uses
criteria that have been determined by the research team in selecting samples. The sample
selection criteria are divided into inclusion and exclusion criteria. Inclusion criteria are sample
criteria that the researchers want based on the research objectives (Hazari, 2023). While the
exclusion criteria specify conditions that prevent otherwise eligible participants from being
included in the study (Surafia-Sénchez & Aramendia-Muneta, 2024).

The inclusion criteria in this study were a) Tsunami Tendenko and/or Smong articles
published in 2004 - 2025, b) articles published in journals indexed by Scopus, Web of Science
(WOS), DOAJ, or ScienceDirect. Exclusion criteria included a) studies that did not have full-
text articles, b) studies that did not use primary data, and c) articles that were not written in
English were excluded. We ensured the scientific validity of the articles by selecting articles
that had undergone peer review prior to publication (Zainudin et al., 2019). After excluding
irrelevant studies, a total of 19 documents on Tsunami Tendenko and 19 documents on Smong
were selected.

3.2 Selection Process

The next process in this review was to select literature in such a way that the literature
selected was the most relevant to the objectives of this study. This process is included in the
Tsunami Tendenko data screening stage in the PRISMA (see Figure 3) and Smong (see Figure
4) flowcharts. We did this through data management aided by Mendeley reference management
software. We utilized the group library feature to determine duplicates and eligibility of each
document based on predetermined criteria. The selection process was done manually in three
stages, namely reading the title, the abstract, then the content of each article. Document
eligibility refers to the agreed inclusion and exclusion criteria. Data from eligible studies were
extracted based on pre-defined criteria, with data including manuscript ID, author, year of
publication, journal, study design, and reported outcomes. Five authors discussed any
differences in judgement that arose to reach consensus on article selection. The PRISMA
flowchart for the selection of Tsunami Tendenko and Smong literature included in this study is
presented in Figure 3 and Figure 4.

Based on Figure 3, the first stage of Tsunami Tendenko data analysis resulted in 10 articles
from Scopus, 8§ articles from Web of Science, 2 articles from SAGE, 14 articles from JSTOR,
20 articles from ScienceDirect, and 267 articles from Google Scholar. The next process was to
read the abstracts and full texts. As a result of this analysis, 269 articles were excluded from
the document content reading process. The selection process resulted in 19 Tsunami Tendenko
articles to continue in the coding process.

Based on Figure 4, the first stage of Tsunami Tendenko data analysis resulted in 39 articles
from Scopus, 13 articles from Web of Science, 3 articles from EBSCO, 33 articles from SAGE,
7 articles from DOAIJ, 852 articles from JSTOR, 102 articles from ScienceDirect, and 775
articles from Google Scholar. The results of abstract and full-text analysis obtained a total of
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1,805 articles were excluded from the document content reading process. The selection process
resulted in 19 Smong articles to continue in the coding process.

I

Figure 3. PRISMA 2020 flow diagram for Tsunami Tendenko systematic reviews
(Page et al., 2021)

Figure 4. PRISMA 2020 flow diagram for Smong systematic reviews (Page et al., 2021)
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3.3 Coding and Analysis

This study employed a qualitative content analysis approach with a thematic orientation,
drawing on a structured and iterative review of relevant literature. The coding framework was
developed through a hybrid process that combined deductive and inductive techniques. Initially,
we identified paradigmatic references from high-quality publications related to local wisdom
and learning strategies in disaster education. These references provided a foundation for the
preliminary coding categories. The first step involved the identification of core concepts and
recurring patterns related to local wisdom in education. These were organized into thematic
codes, which were then further refined through manual article reviews and discussed in several
Focus Group Discussion (FGD) sessions involving multiple researchers. Although the study
did not formally apply grounded theory procedures such as open or axial coding, its principles
informed our openness to emergent categories throughout the analysis.

To ensure analytical rigor and transparency, we incorporated strategies commonly used in
thematic analysis, including 1) identifying recurring patterns and meanings across the selected
sources; 2) organizing individual codes into broader conceptual themes (e.g., “oral tradition,”
“media-based learning,” “cultural resilience”); and 3) interpreting the relationships among
codes to construct meaning about the roles of Smong and Tendenko in disaster education.
Quality assurance measures were implemented through multiple coder validations, peer
debriefings with external experts, and triangulation of data from various platforms and
document types. This approach allowed us to maintain both methodological rigor and
flexibility, ensuring the validity of our qualitative findings. Based on this process, we identified
two major categories: (1) themes related to local wisdom in education, and (2) learning
strategies relevant to disaster mitigation. Table 2 presents a sample of our coding scheme
related to the first category.

Table 2. Description of research themes related to local wisdom

Local wisdom in Brief description Representational articles
education

Basic concept of local | The research theme focuses on | (Salehuddin & Jaafar, 2024)
wisdom the collective knowledge,

practices and beliefs developed
and preserved by the community.
Cultural preservation The research theme focuses on | (Stefania & George, 2024)
stabilising and restoring a culture
to prevent further destruction
without changing its historical
integrity.

Themes related to learning strategies were derived by focusing on methods commonly used
in disaster risk education. These strategies were grouped into two main codes: media and
simulation-based learning (Table 3).

11
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Table 3. Description of research themes related to learning strategies

Learning strategy | Brief description Representational articles
Learning media Learning strategies focus on the use of all | (Bartolomé, 2025)

tools and methods used to convey
knowledge (such as textbooks, digital
tools, software, and interpersonal
interactions).

Simulation Simulation-based learning strategies | (Heitzmann et al., 2019)
focus on interactions with real or virtual
objects, devices or people and
opportunities to change the flow of these
interactions with decisions and actions
made by learners.

In line with the integrated disaster risk management (IDRM) framework, learning strategies
such as oral transmission, SME-based learning products, gamification/ICT tools, arts-based
education, and formal education programs were coded as part of a comprehensive approach to
community-based disaster resilience. Additional coding categories addressed the roles played
by local wisdom, such as its inclusion in teaching materials, curricular content,
intergenerational transmission, and policy considerations. Throughout the coding process, we
remained open to newly emerging codes while ensuring alignment with our research objectives.
Despite our team's prior expertise in education and cultural studies, cross-validation and peer
feedback were essential for minimizing researcher bias. Finally, the relationships among
themes were visualized using tables and Sankey diagrams (Figure 5), providing an overview
of the evolving learning strategies associated with local wisdom-based disaster education (Xu
et al., 2023).

4. RESULTS

4.1 Themes in the Tsunami Tendenko and Smong-Related Articles Reviewed

Table 4 shows the details of the frequency of themes in the Tsunami Tendenko and Smong
articles reviewed in this study.

Table 4 highlights key themes in disaster mitigation learning through Tsunami Tendenko
and Smong. Tsunami Tendenko research peaked in 2015, four years after Japan's major tsunami,
with fluctuating trends from 2013 to 2022. Smong-related studies focus on history and cultural
preservation, peaking in 2018 and 2024, over a decade after the Simeulue tsunami.

While frequency-based thematic coding helped us identify dominant topics across the
reviewed literature, it is important to clarify that frequency was not used as a proxy for
importance. Rather, it served as a heuristic tool to map the thematic landscape. In alignment
with the nature of integrated disaster risk management where local wisdom, cultural specificity,
and community knowledge systems are central, our analysis prioritized conceptual richness,
contextual relevance, and depth of contribution alongside numeric frequency.

12
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Table 4. Frequency of themes in Tsunami Tendenko and Smong articles

Theme Tsunami Tendenko Total Smong Total
Basic concept (Asai, 2015; Cato & 4 (Rahman et al., 2
Oshitani, 2024; Kodama, 2022; Sutton et al.,
2013; Yamori, 2013) 2021)
History and (Goltz, 2017) 1 (Gadeng et al., 10
preservation 2018; Latumeten &
Janah, 2024;
McAdoo et al.,
2006; Rahman et
al., 2017, 2018,
2024; Rahman &
Munadi, 2019;
Ramli et al., 2024;
Suciani et al.,
2018; Syafwina,
2014)
The role of (Arce et al., 2017; 2 (Onrizal et al., 3
traditional Koshimura & Shuto, 2015) 2020; Sutton et al.,
knowledge in 2020; Syahputra,
disaster mitigation 2019)
Disaster Mitigation | (Katada & Kanai, 2016; 12 (Gadeng et al., 4
Learning Kitagawa, 2015, 2021; 2019; Lubis, 2019;
Maeda & Hashimoto, G. Maulana et al.,
2019; Matsuura & Shaw, 2022; I. Maulana et
2015; Nagata et al., 2022; al., 2021)
Niwa et al., 2015; Oe &
Kawakami, 2021; Suzuki,
2014; Takahashi et al.,
2015; Uchida et al., 2021)
Total 19 19

To strengthen interpretive depth, we employed a form of evaluative annotation during coding.
Articles were not only categorized by theme but also assessed for the nature of their
contribution whether empirical or conceptual, policy-relevant, grounded in community
engagement, or pedagogically innovative. For instance, some themes such as “oral tradition”
or “simulation-based learning,” though frequent, were further examined in light of how they
were theorized or implemented in local contexts.

This hybrid approach allowed us to surface not only what themes were most commonly
discussed but also which articles offered significant insights into disaster education practices
rooted in cultural knowledge. In this process, lower-frequency articles that offered high cultural
or pedagogical relevance, such as those documenting intergenerational transmission or local-
language, adaptation were also given interpretive weight in the discussion. Looking ahead, this
approach offers a foundation for more robust methodological developments. Future research
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may benefit from integrating semi-quantitative strategies such as weighted coding matrices,
contribution scoring, or citation/context co-analysis. These enhancements, as noted in the
Limitations and Further Research section, would support more rigorous comparisons while
retaining the contextual sensitivity essential to research on local wisdom in disaster mitigation.

4.2 Tsunami Tendenko and Smong Utilised in Education

Table 5 shows that the role of Tsunami Tendenko in education includes its use as teaching
material for disaster mitigation, learning media content, cooperation material, and as a basis
for policy proposals. However, this study did not identify any indexed academic studies that
explicitly address the use of Smong as educational policy material. This absence, however,
should be interpreted with caution. It may reflect not only a genuine gap in the literature but
also a limitation of the search strategy employed. While the systematic search was conducted
across Scopus, Web of Science, Google Scholar, and JSTOR using both English and
Indonesian keywords this approach was constrained in its ability to capture grey literature,
regional government documents, and informal school or community-based initiatives that may
not be documented through formal academic channels.

It is likely that relevant policy practices involving Smong such as its integration into local
school drills, community education efforts, or regional curricula exist outside globally indexed
databases, particularly in the form of local regulations or unpublished programmatic activities.
Therefore, the absence of academic references to Smong as a formal policy object does not
necessarily indicate a lack of policy engagement. To acknowledge this nuance, future research
should extend beyond indexed databases and actively seek out local government archives,
curriculum documents, and practitioner interviews. This would allow a more complete
understanding of how Smong is positioned within education policy frameworks at the regional
or institutional level. Such an approach also addresses the broader issue of epistemic justice by
recognizing and including the forms of local knowledge and practice that often remain invisible
in dominant academic discourse.

Table 5. The role of Tsunami Tendenko and Smong based on the reviewed article

Role Tsunami Tendenko Smong
Disaster (Niwa et al., 2015; Oe & | (Gadengetal., 2019)
mitigation Kawakami, 2021; Pholasa &
teaching Samat, 2016; Sun, 2013;
materials Takahashi et al., 2015)
Learning media | (Nagata et al., 2022; Uchida et al., | (Latumeten & Janah, 2024; G.
content 2021) Maulana et al., 2022; I. Maulana
etal., 2021)
Cooperation (Matsuura & Shaw, 2015) (Lubis, 2019)
materials
Policy (Goltz, 2017; Katada & Kanai,
considerations 2016; Kitagawa, 2015; Maeda &
Hashimoto, 2019; Suzuki, 2014)
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4.3 Tsunami Tendenko and Smong Learning Strategies

The following learning strategies for Tsunami 7endenko and Smong are based on the articles
reviewed. Based on Table 6, learning strategies for Tsunami Tendenko are through
games/ICT/media, simulations, and education programs . Whereas Smong is taught through
oral, SME product names, games/ICT/Media, simulation, artistry, and education programs.
This shows that Smong learning strategies are more diverse than Tsunami Tendenko, but
Tsunami Tendenko simulation is more researched than Smong simulation. This needs to be
studied more deeply related to the implementation of Smong simulation as a learning strategy.

Table 6. Learning Strategies for Tsunami Tendenko and Smong

Learning Strategy | Tendenko- Smong
tsunami
Oral to oral (Onrizal et al., 2020; Rahman et al., 2018; Ramli
et al., 2024; Sutton et al., 2020, 2021; Syahputra,
2019)
SME Products (Gadeng et al., 2018)

Games/ICT/Media | (Nagata et al., | (Latumeten & Janah, 2024; G. Maulana et al.,
2022; Uchida et | 2022)

al., 2021)
Simulation (Niwa et al., | (Gadeng et al., 2019)
2015; Oe &
Kawakami, 2021;

Sun, 2013;

Takahashi et al.,

2015)
Arts (I. Maulana et al., 2021)
programme (Matsuura & | (Lubis, 2019)

Shaw, 2015)

Local Wisdom Learning Strategy

Game/ICT/Media

Oral Traditions:

Figure 5. Learning strategies for Tsunami 7Tendenko and Smong
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5. DISCUSSION

5.1 Themes in Tsunami Tendenko and Smong-Related Articles Reviewed

Based on the results of the data analysis, it was found that the most common theme discussed
in Tsunami Tendenko-related articles was disaster mitigation learning. In contrast, few articles
focused on history and cultural preservation. This is not surprising as many recent studies in
the field of education emphasized the viewpoint of integrating local wisdom in learning on the
grounds that integrating local wisdom helps preserve cultural heritage and ensures that
education remains relevant to the lives of students and society (Arjaya, Suastra, et al., 2024;
Hasan & Monita, 2024; Pearnpitak et al., 2024). This shows that proper learning can be used
as a means of improving students' abilities and at the same time can be used as a means of
cultural preservation.

Tsunami-prone areas require effective education on disaster mitigation to prepare residents
for potential future risks (Firaina & Fauzi, 2021; Haryono, 2020; Suboh et al., 2024). The
Tendenko approach, which emphasizes individual survival over helping others, has been
shown to significantly increase survival rates during tsunamis, as evidenced by the survival
rates of almost all elementary and junior high school students in one city during the 2011 Great
East Japan Earthquake (Kodama, 2015). Without proper education and understanding, the
Tendenko approach may be misunderstood or misapplied, potentially leading to negative
impacts. An ethical analysis of Tsunami 7Tendenko learning is essential to dispel confusion and
doubt about evacuation policies in disasters, by highlighting considerations of both moral and
practical aspects.

In addition, the frequent discussion of the Tsunami 7endenko in disaster mitigation education
articles is largely due to Japan's long history and systematic approach to developing disaster
mitigation strategies based on scientific knowledge. Japan has a long history of dealing with
tsunamis and other natural disasters, which has encouraged the development of comprehensive
disaster preparedness plans and management systems (Hamada, 2014; Hein, 2014; Pongponrat
& Ishii, 2018). The 2011 Great East Japan Earthquake and Tsunami highlighted the need for
improved disaster mitigation strategies and led to significant changes in Japan's approach to
disaster management (Kanoglu & Synolakis, 2015; Koshimura & Shuto, 2015; Mochizuki &
Komendantova, 2017). In general, Japan's disaster mitigation strategy relies heavily on
scientific research and evidence-based policies. Japan also has the Sendai Framework for
Disaster Risk Reduction (SFDRR) 2015-2030, which is a global framework for disaster risk
reduction. SFDRR 1is a comprehensive global strategy that aims to reduce disaster risk and
increase resilience. This integration aims to build a culture of safety and resilience from a young
age (Nakano & Shaw, 2017; Nakum et al., 2022; Sakurai & Sato, 2016). Schools are considered
important in community-based disaster risk reduction efforts. Schools act as centers for the
dissemination of disaster-related information and involve the community in participatory
education programs (Pickering et al., 2021; Takahashi et al., 2015).

Different things happen in Smong research. The Smong articles reviewed are dominated by
the themes of Smong history and preservation. Most researchers are interested in documenting
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and preserving Smong narratives to ensure its survival amid modernization and globalization
(Rahman et al., 2024). They are interested in studying Smong to help in developing community
resilience models that can be applied in other areas prone to natural disasters (Rahman et al.,
2017). Smong stories have significantly increased community resilience to tsunamis by
embedding disaster risk reduction knowledge into daily life. Therefore, previous research has
been dominated by the history and preservation of Smong so that Smong becomes a cultural
identity of the Simeulue community (Rahman et al., 2022). The development of Smong in the
Simeulue community so far is the result of the important role of the community because the
tradition is passed down from generation to generation through oral. So that without going
through a formal education, Smong has been understood by the community (Marhadi et al.,
2024). This is the reason why studies do not focus on the preservation of Smong from the
educational aspect.

Building on this gap, the current study extends the discussion by exploring how Smong can
be preserved through educational and digital strategies that are adaptive to globalization and
changing learning patterns among younger generations. Traditionally passed down through
lullabies (mananga-nanga), chants (nandong), and folklore (manafi-nafi), Smong faces
increasing threats due to the dominance of digital media and the erosion of local languages. In
response, recent approaches have begun to incorporate Smong into digital and interactive
learning formats to ensure its continued relevance. One such approach involves digitally
mediated children’s literature. Latumeten and Janah (2024) show how Smong is effectively
integrated into digital storytelling platforms like Literacy Cloud, using titles such
as “Tsunami” and “Smong, the Dragon”. These stories reinterpret Smong through engaging,
age-appropriate narratives and visuals that enhance comprehension, disaster awareness, and
empathy among children.

Another strategy involves game-based learning. Maulana et al. (2022) developed
the SERGANA (Serigala Siaga Bencana) game, which embeds Nandong Smong into a disaster
simulation modeled after the popular Werewolf game. This interactive format fosters student
engagement through role-playing while embedding indigenous knowledge and institutional
roles, resulting in a 42% increase in post-test scores on disaster preparedness. Furthermore,
visual and participatory media offer additional pathways for cultural adaptation. Reimagining
Smong as a dragon, for example, allows its core messages and values to be communicated in
ways that are visually resonant and culturally meaningful to digitally native youth. These
examples illustrate that the resilience of Smong lies not only in its oral tradition but also in its
capacity for adaptation. Rather than being threatened by digital media and globalization, Smong
can be preserved through intentional integration into digital literature, interactive learning tools,
and school-based initiatives. Such strategies ensure that Smong remains a dynamic and
transformative system of local knowledge for future generations.

While Tendenko and Smong both emphasize early evacuation and survival, their modes of
transmission and value systems face unique adaptation challenges. For Smong, the main
challenge lies in preserving its oral tradition, which is deeply rooted in storytelling, lullabies,
and communal memory. As younger generations increasingly rely on digital media and formal
education, there is a risk that these traditional forms of knowledge may be viewed as outdated
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or irrelevant. Additionally, the decreasing use of the Devayan language on Simeulue Island
poses a threat to the continued transmission of Smong in its original cultural form. For Tsunami
Tendenko, the challenge is more ethical and cultural. The principle of self-evacuation, leaving
others behind to save oneself, may conflict with modern values of collectivism and care for
others, especially in multicultural societies or among children taught to prioritize empathy. The
adaptation of this principle requires careful contextualization in moral education and sensitivity
in public messaging to avoid misinterpretation as selfishness.

Technological advancements also pose both opportunities and obstacles. While digital tools
can facilitate the dissemination of local wisdom (e.g., through gamification, simulations, or
multimedia archives), they may also lead to detachment from traditional values if not designed
with cultural integrity in mind. Furthermore, the formalization of this wisdom into school
curricula may dilute their communal and spiritual significance if they are stripped of their local
context. Therefore, the study acknowledges that the integration of Smong and Tendenko in
education systems must be both culturally sensitive and technologically adaptive, requiring
collaboration between educators, local communities, and curriculum developers. We have
included this analysis in the revised manuscript to emphasize the importance of balancing
tradition with innovation.

In addition, in Indonesia, disaster education has not systematically become a major part of
the national curriculum. Although there have been initiatives to include disaster mitigation in
learning, its implementation is still sporadic and has not been widely integrated as it has in
Japan. Schools in Indonesia often rely heavily on local government initiatives for disaster risk
reduction (DRR) education, and local governments may be hesitant to invest in these programs
(Amri & Giyarsih, 2022). There is also a lack of facilities and resources needed for effective
disaster education, especially in areas such as Aceh (Ridha et al., 2022). There are also
significant gaps in teacher training and professional development, which affect the practical
application of disaster education techniques in the classroom (Apronti et al., 2015). Although
school-based DRR education has been linked to family and community-based programs, the
integration and sustainability of these efforts are still inconsistent (Amri & Giyarsih, 2022;
Topno, 2021). From these findings, it can be seen that Japan has a more formal and policy-
based approach to disaster mitigation, while Indonesia still maintains Smong as part of the
community narrative. Japan has a more centralized education system with national policies
governing the integration of disaster mitigation into the curriculum, while in Indonesia this
policy is not yet evenly distributed.

Integrating local wisdom such as Tsunami Tendenko and Smong into the formal education
system presents its own set of challenges, especially in decentralized education systems like
Indonesia's. In such systems, a uniform curriculum may not be sufficient. Instead, regional
adaptation models are necessary, allowing for the contextualisation of local values such as
Smong and Tendenko rather than enforcing a standardized approach. These models can ensure
that local knowledge is included in ways that respect the cultural, social, and educational
contexts of different regions. This flexibility is crucial to account for the variations in
educational infrastructure, resources, and disaster experiences across the country. Given
Indonesia's decentralized education system, future curriculum development efforts for disaster
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education should focus on these regional adaptations, ensuring that local wisdom and practices
are appropriately reflected in educational materials and strategies.

5.2. Tsunami Tendenko and Smong Utilised in Education

Based on the analysis, it was found that the role of Tsunami Tendenko in education is as a
teaching material for disaster mitigation, learning media content, material for cooperation, and
a basis for policy proposals. However, this study has not found a study oriented towards the
use of Smong as an educational policy material. This is not surprising because in Indonesia at
junior high schools, this material is integrated in social science lessons, while in senior high
school, this material is taught in geography subjects (Ridha et al., 2022). While disaster
education is indeed present in Indonesia’s national curriculum through subjects such as Science,
Civic Education (PPKn), and Bahasa Indonesia, its implementation remains fragmented and
inconsistent across regions and levels. Much of its integration depends on local initiatives,
teacher capacity, and school-specific priorities, leading to variation in both the depth and
cultural relevance of the content—especially regarding the inclusion of local wisdom
like Smong or Tendenko. In contrast, Japan has developed more structured and institutionalized
approaches. ICT-based disaster education programs such as the YOU@RISK Tsunami Disaster
Edition in Miyagi Prefecture have been implemented to strengthen student preparedness
(Nagata et al., 2022). Japanese schools also serve as evacuation centers and regularly conduct
tsunami drills, reinforcing disaster awareness through formalized systems (Grau Vila, 2024).

History education in Indonesia often relies on memorization, which does not engage students
or connect historical knowledge with contemporary issues (Agustinova et al., 2023). The
quality of history education is also affected by overall challenges in the Indonesian education
system, including teacher shortages, inadequate infrastructure, and financial constraints
(Rosser & Fahmi, 2018; Samala et al., 2024). There is still a lack of textbooks and teaching
materials that incorporate local wisdom, particularly in science education. Most existing
teaching materials are not designed to teach science through the context of local wisdom, thus
limiting their effectiveness (Arjaya, Subagia, et al., 2024; Erman & Wakhidah, 2023; Sapoetra,
2020). Many teachers face obstacles in integrating local wisdom into lesson plans, assessments,
and overall implementation in science learning. This suggests the need for better training and
resources for teachers to effectively incorporate local wisdom into their teaching practices
(Arjaya, Subagia, et al., 2024; Suciati, 2023). Despite efforts to integrate history into the
Indonesian education system, implementation still requires strengthening teacher competencies,
facilities, and support from various parties.

This contrast in integration also reflects deeper epistemological asymmetries between the
two systems. Literature on Tsunami Tendenko, particularly from Japanese sources, is often
framed through a formal-scientific lens, emphasizing its institutional adoption, simulation
protocols, and quantifiable outcomes. In contrast, Smong is rooted in oral tradition, lived
community memory, and cultural expression frequently explored through ethnographic or
community-participatory approaches. As such, the two systems represent distinct knowledge
frameworks: one standardized and policy-aligned, the other embedded in intergenerational
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values and moral narratives. To address this imbalance, the study took deliberate steps to avoid
privileging one epistemology over the other. Both Tendenko and Smong are presented as valid,
culturally situated forms of disaster knowledge. The strengths and limitations of each are
acknowledged: Tendenko offers scalability and institutional support but risks becoming
procedural without cultural depth, while Smong is rich in moral and social meaning yet faces
challenges in documentation and formal integration. The inclusion of both international
academic sources and regionally published Indonesian literature, such as studies from national
journals and local-language repositories, was essential to mitigate indexing bias and ensure
balanced representation.

We emphasize that meaningful comparison between Tendenko and Smong should not aim to
homogenize these traditions or force them into a single evaluative framework. Rather, each
should be appreciated for its contextual integrity, grounded in the socio-cultural realities from
which it emerges. At the same time, we encourage cross-learning, exploring how these distinct
knowledge systems can inform, complement, and enrich one another when thoughtfully
integrated. This perspective aligns with recent scholarship advocating for epistemic
pluralism in disaster education, particularly within culturally diverse contexts such as the Asia-
Pacific. By embracing this pluralism, disaster risk education can become more inclusive,
equitable, and locally resonant, while still engaging with global standards and innovations in
the field.

5.3 Tsunami Tendenko and Smong Learning Strategies

Based on Table 6, learning strategies for Tsunami 7endenko are through games/ICT/media,
simulations, and education programs . Whereas Smong is taught through oral, SME product
names, games/ICT/Media, simulation, artistry, and education programs . This shows that
Smong learning strategies are more diverse than Tsunami Tendenko, but Tsunami Tendenko
simulation is more researched than Smong simulation. This needs to be studied in more depth
in relation to the applicability of Smong simulation as a learning strategy. Findings related to
the use of games as tsunami learning are in line with research results by Maulida et al. (2023)
that the use of games such as the Roblox-based Tsunami Survival game has been effective in
teaching young people about tsunami preparedness through interesting stories and interactive
games. In addition, simulation became a Tsunami Tendenko and Smong strategy because
simulation and regular practice are essential to increase critical awareness and evacuation
intentions among students (Maulida et al., 2023). What is different in the use of strategies in
teaching local wisdom as disaster mitigation between Tsunami Tendenko and Smong is the use
of Smong as the name of micro and small business products in Indonesia. The use of the word
Smong as the name of micro and small business products is considered effective because these
products can reach various circles of society so that it can be a stimulus for public curiosity
related to Smong.

Local wisdom-based disaster mitigation learning strategies in Indonesia are more diverse
than in Japan. This is because the population in Indonesia is more numerous and diverse so that
the way of delivering learning follows the characteristics of diverse students. The right learning
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approach can be done by adjusting the diverse cultural backgrounds of students so that the
learning process is relevant and effective (Dwiningrum et al., 2021; Hamid et al., 2021;
Triastari et al., 2021). The diversity of community backgrounds in Indonesia requires the
incorporation of local wisdom into educational and community-based approaches, so that the
learning process is more easily adapted to the diverse characteristics of students (Andreastuti
et al., 2019; Marhadi et al., 2024; Simarmata & Indrawati, 2022; Triastari et al., 2021). In
addition, local communities in Indonesia also have an awareness of using various cultural
strategies, including traditional oral and written knowledge, to mitigate disasters, highlighting
the importance of culture and local knowledge in disaster mitigation. In contrast, Japanese
strategies are more standardized and technology-driven, with a focus on scientific advancement
and regional collaboration (Ikeda & Silapunt, 2022; Ophiyandri et al., 2022). Japan's cultural
context and historical experience with disasters may influence approaches to disaster mitigation
learning strategies. Japan collaborates with other countries, including Indonesia, to share
knowledge and improve disaster preparedness. Projects such as the ARCH Project aim to
strengthen regional collaboration and improve disaster health management across ASEAN
countries (Ikeda & Silapunt, 2022). Japan utilizes a multilingual education platform for cross-
border disaster preparedness, which enables real-time interaction and shared learning between
Japanese and Indonesian youth (Koesoema et al., 2021). This shows that Japan also has a
Tsunami Tendenko learning strategy that is appropriate for its people. Effective local wisdom
learning strategies for disaster mitigation cannot be judged on diversity, but on success in
reducing the number of deaths due to disasters.

While the variety of learning strategies is noteworthy, it is important to note that diversity
alone is not an indicator of effectiveness. The more relevant benchmark is the actual impact of
these strategies on preparedness outcomes, such as reduced casualties and improved
community response. Although this review identifies a broad spectrum of learning formats
from oral traditions and lullabies to gamified simulations and visual media, it does not offer a
formal comparative evaluation of the effectiveness of each approach based on standardized
disaster preparedness indicators. This limitation stems from the heterogeneous nature of the
reviewed literature in terms of methodology, sample populations, scope, and evaluative focus.
Most studies prioritize cultural relevance, implementation design, or educational potential
rather than measurable outcomes such as knowledge retention, behavioral change, or
evacuation response time. Only a few studies, such as Maulana et al. (2022), apply empirical
assessments like pre- and post-tests.

6. CONCLUSION

From an educational perspective, this study provides important insights into the role of
practical local wisdom in disaster mitigation. The findings underline that proper
implementation of learning can be used as a means of improving students' abilities and at the
same time can be used as a means of cultural preservation. The utilization of local wisdom as
disaster mitigation can be done as disaster mitigation teaching materials, learning media
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content, cooperation materials, and the basis for proposals for policy making. In learning local
wisdom as a means of disaster mitigation can be done through oral, SME product names,
games/ICT/media, simulations, artistry, and education programs. However, it is important to
align learning strategies with the background and characteristics of specific learners. This study
found that it is important to conduct further research related to modifying the actions and
principles of Tsunami Tendenko with the value of caring for others in Smong to ensure that
there is no element of egoism in Tsunami Tendenko.

Furthermore, this study advocates Smong research from various aspects of education for
disaster mitigation and learner potential. The use of local wisdom can be used as an alternative
to cultural preservation in the midst of rapid technological advances. In addition, the use of
local wisdom in learning is likely to foster a more dynamic and interactive learning
environment that encourages critical thinking, problem-solving, and collaborative skills among
students, and environmental care character. This study recommends an expanded focus on
incorporating these competencies to ensure holistic educational approach that addresses
learning and equips students with decision-making in various situations for future challenges.

Teachers' limited understanding of Tsunami Tendenko and Smong also presents significant
challenges, necessitating targeted professional development initiatives. Teachers must
understand and apply a comprehensive approach that aligns the utilisation of local wisdom and
appropriate learning strategies to optimize the development of learners' potential. The findings
provide a clear picture of alternative roles and strategies for teaching Tsunami Tendenko and
Smong for researchers, educators and policy makers. The research found the role of Tsunami
Tendenko and Smong as disaster mitigation teaching materials, learning media content,
collaborative materials, and a basis for policy proposals. These insights can be a catalyst for
further research related to Tsunami Tendenko and Smong to refine and optimize the role of
local wisdom in disaster mitigation from an educational aspect.

However, challenges remain, particularly regarding limited teacher understanding of
Tsunami Tendenko and Smong, which highlights the need for targeted professional
development and support. Teachers must be equipped to apply an integrative and culturally
responsive pedagogical approach that aligns local wisdom with appropriate instructional
strategies, thereby enhancing student engagement and learning outcomes. The findings offer
valuable insights for researchers, educators, and policy-makers concerning the potential roles
and strategies of Tsunami Tendenko and Smong in disaster education. While this study did not
find indexed academic literature positioning Smong as an explicit component of formal
education policy, this absence may reflect both a gap in the literature and limitations in how
localized knowledge systems are captured through conventional research databases.

To address this, we acknowledge that the integration of local wisdom such as Smong into
disaster mitigation education cannot rely solely on its cultural value, but must be supported by
systemic, policy-aligned mechanisms. Although Indonesia's national education policy has not
formally institutionalized a locally based disaster education model, current frameworks present
strategic opportunities for integration. First, the competency-based and flexible nature of
the Merdeka Belajar Curriculum (Kurikulum Merdeka) allows for the incorporation of local
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content (muatan lokal) and project-based learning. This provides an opportunity to
embed Smong and other indigenous knowledge into learning modules that are contextually
relevant to local communities. Second, teacher training and local partnerships play a crucial
role. Capacity-building initiatives should involve collaboration between local governments,
traditional leaders, and teacher education institutions. Embedding community elders and
cultural practitioners within training-of-trainers (ToT) models can help bridge the gap between
formal education systems and community-rooted knowledge traditions. Third, the Ministry of
Education’s Profil Pelajar Pancasila framework offers a strong foundation for integrating
local wisdom like Smong, as it promotes core values such as collective memory, empathy, and
vigilance principles that align closely with Smong’s cultural teachings. Lastly, pilot programs
and policy advocacy are essential. Successful local-level initiatives, particularly those in
regions such as Simeulue and Aceh, can serve as evidence-based models to inform broader
policy development. Collaboration between researchers, practitioners, and policy-makers is
needed to document these initiatives and promote their scalability at the national level. Thus,
while current policy infrastructure may not yet fully support the widespread integration of local
wisdom-based education, this study’s recommendations are designed to operate within existing
systems to promote gradual, scalable, and policy-compatible models of implementation.

For future research, it is also recommended to include local studies and grey literature to
ensure a more comprehensive scope of the literature. This can be achieved by leveraging local
repositories or conducting interviews with practitioners and experts in the field, such as
research reports from institutions, theses, or conference materials. These sources can offer
valuable insights that may not be captured in traditional academic databases, thereby
broadening the understanding of local wisdom and its educational applications in disaster
mitigation.

In addition, future studies may benefit from the integration of semi-quantitative analytic
strategies to complement qualitative insights. Techniques such as weighted coding
matrices, contribution scoring, or citation/context co-analysis can offer more rigorous
comparisons across cases or themes, while still maintaining sensitivity to local and cultural
variation. These methodological enhancements would allow researchers to move beyond
frequency counts and toward a more layered interpretation of influence, depth, and practical
relevance across diverse sources. Such directions would not only strengthen methodological
robustness but also ensure that research in this field remains inclusive, contextually grounded,
and aligned with the complex realities of disaster risk reduction in culturally diverse settings.

This study also encourages future studies to adopt quasi-experimental, mixed-methods,
or longitudinal designs that allow for more rigorous evaluation of the effectiveness of different
pedagogical formats. Such approaches can help determine which strategies most effectively
support disaster preparedness outcomes such as increased knowledge retention, behavioral
change, or timely evacuation while still honoring the cultural foundations of local wisdom-
based learning.
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