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Abstract 

The publication trend regarding disaster literacy studies and its mitigation education has 

been moderately growing in the last decade. Systematic review studies, however, 

providing comprehensive review related to this topic has not been carried out nor also 

reported in the electronical journals or conference proceedings. A systematic review 

combining between bibliometric analysis, meta-analysis, and meta-synthesis was used to 

describe the profile of students’ disaster knowledge, examine the effect of disaster 

mitigation education on disaster knowledge, and present global trends and future 

directions for developing disaster mitigation-based science learning model. 1,284 eligible 

documents from Scopus database and 24 specifically eligible documents from Google 

Scholar published in 2014 – 2023 were used as the data. Results showed that between 

2014 and 2023, publication trend of disaster literacy studies and its mitigation education 

slightly increased, whereas citation trend on the documents relatively fluctuated. At least 

there were some main emerging themes regarding this topic, such as disaster type, 

country which often happened disaster, learning environment in disaster mitigation 

education, the ways to mitigate disasters, methodology, and disaster & its mitigation. 

Additionally, disaster mitigation education had significantly positive strong effect (g = 

2.615; p < 0.05) on students’ disaster knowledge. Moreover, overall, students had enough 

disaster knowledge. This recent study implies that the development of disaster mitigation-

based science learning model can be performed by implementing some phases, such as: 

(1) situation concept, (2) mitigation practices, (3) knowledge of evacuation routes, and 

(4) cooperation in mitigation practices.  

 

Keywords: Bibliometrics; Disaster Literacy; Meta-Analysis; Mitigation Education; 

Qualitative Meta-Synthesis; Science Learning; Systematic Review. 

 

1. Introduction 

Indonesia is located near the Pacific Ring of Fire, which is the meeting point of the Indo-

Australian, Eurasian, and Pacific tectonic plates. Geographically, the country is located in 

the world's most active disaster-prone area (Cummins, 2017; Kaban et al., 2019; 

Mardiatno et al., 2017). Although the country is prone to various disasters, disaster 
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literacy in Indonesia is still low (Ajar & Ronggowulan, 2022; Atmojo, 2021; Triyanto et 

al., 2021). Disaster literacy refers to a person's capacity to access, read, comprehend, and 

utilize the information necessary for decision-making and following instructions in the 

context of mitigation, preparedness, response, and recovery in facing a disaster (Brown et 

al., 2014; Fadli & Irwanto, 2020). In recent years, Indonesia has witnessed a significant 

increase in the occurrence of disasters resulting in loss of life and property. According to 

BNPB in Ding et al. (2013), natural disasters that occurred between 2000-2019 claimed 

the lives of 189,765 people, 373,807 people injured, and 48,983,644 victims 

suffered/displaced with the number of natural disasters occurring 26,928 times. This 

means that the number of victims in each disaster is larger than that of the disasters. 

According to Genc et al. (2022) to minimize the material and spiritual losses caused by 

disasters, the concept of disaster literacy needs to be highlighted. In addition, individuals 

must not only be familiar with characteristic of disasters, but also acquire attitudes about 

disasters and put the attitudes into action.       

According to H. Y. S. H. Nugroho et al. (2022), one of the most common methods used to 

warn of an impending disaster is the Early Warning System (EWS). This early warning 

system was developed based on several advances in related scientific fields such as 

meteorology, hydrology, and information systems so that it can predict the magnitude of 

disasters that will occur in the future (Esposito et al., 2022). However, the increasing 

number of disasters in Indonesia is not followed by improvements of the system or 

adequate warning tools. The system is only a tool to provide signals but does not provide 

predictions about the exact date/ time of the happening of a disaster making the 

community at large cannot be sure when they should be prepared for the evacuation 

process. According to Brown et al. (2014), although warnings, detailed instructions 

explaining on how to carry out mitigation, instructions on preparing to face disasters, and 

instructions on getting safe shelter during a disaster are given, some people are still less 

prepared to face disasters, and are reluctant to be evacuated due to the lack of knowledge 

about the dangers of a disaster. Brown et al. (2014) research results show that first aid 

officers, program evaluators, and media reports also confirm that the community is not 

sufficiently prepared to face disasters and few of the community use the disaster 

mitigation services provided. This is because the community's disaster literacy is still very 

low. In short, disaster literacy in this sense refers to a person's ability to read, 

comprehend, and apply information to make decisions and carry out instructions for 

disaster mitigation, response, preparedness and recovery (Brown et al., 2014; Fadli & 

Irwanto, 2020).         

 As Indonesia has the high potential of disasters, preparedness, early warning, and 

disaster mitigation efforts are absolutely necessary. According to Suarmika et al. (2022), 

disaster mitigation is a series of actions and efforts taken to reduce the impact of a 

disaster which includes preventive actions before a disaster occurs (pre-disaster), actions 

during a disaster (whilst disaster), and actions taken after a disaster occurs (post disaster). 

Disaster mitigation is a very important action in order to reduce casualties, property 

losses, and environmental damage. The need of understanding disaster problems in 

Indonesia drives disaster mitigation to be integrated into the educational system. One of 

the policies taken by the Indonesian government is to include the topic and discussion of 

disaster mitigation in the education curriculum at all levels of education in order to make 

all students at all levels of education can learn, socialize, and prepare to carry out disaster 

mitigation as early as possible (Supriyadi et al., 2020). 

Some previous studies concluded that disaster education is significantly effective in 

efforts to minimize disaster risks and build community ability to respond to disasters 

(Hoffmann & Blecha, 2020; Pinar, 2017; Rogayan & Dollete, 2020). According to 

Kurniawan and Trimasukmana (2020), disaster education becomes the basis of all disaster 

risk reduction efforts. Disaster education consists of several forms including disaster 

management in a community, disaster education for creating a disaster aware society, and 

local wisdom applied in dealing with disasters (Suarmika et al., 2022). Disaster education 
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is a method or model for understanding the concept of disaster which attempts to enhance 

the understanding and expertise required to adapt to the environment in disaster-prone 

areas. The model can be viewed as an effort to create a society that cares, has the 

knowledge and skills to prevent disaster problems and avoid possible disaster problems in 

the future (Whittaker et al., 2015). Thus, in a school context, through the implementation 

of the model, students are encouraged to involve all learning domains comprising 

cognitive, affective, and psychomotor as disaster education emphasizes more on how to 

prevent disaster problems. For this reason, it is necessary to develop a disaster mitigation 

learning model that focuses more on students' readiness to deal with natural disaster 

problems rather than disaster management only. In this case, the disaster mitigation 

learning model follows several operational steps: 1) disaster preparation, 2) disaster risk 

assessment, 3) disaster management in the form of rescue, rehabilitation, and relocation, 

4) disaster prevention knowledge, understanding, and behavioral skills, 5) effective 

detection and anticipation of disasters, and 6) socialization (Salwa Salsabila & Rafa 

Dinda, 2021).      

The Ministry of Education and Culture of Indonesia in Sukadari et al. (2020) revised the 

2013 curriculum by adding the topic of disaster mitigation to the education curriculum 

which is applied at all levels of education. According to Sakurai and Sato (2016), 

integrating disaster mitigation in the formal school curriculum is the most effective way 

to increase public literacy or awareness. Direct learning (Student-centered learning) 

makes students aware of threatening disasters and understand mitigation efforts. Then, 

they can spread the knowledge of disaster mitigation to their families and wider 

communities in their environment (Lamina, 2017). According to Septaria et al. (2020), 

science subject learning is very suitable for integrating the disaster mitigation content 

such as analyzing natural disasters that have been occurred and reducing the impact of 

disasters that will occur. This happens since science subject discuss materials on the basis 

of on natural phenomena in its learning process which are then analyzed and observed 

using scientific concepts.      

A number of studies present various strategies used in the science learning process for 

reducing disaster risks. The strategies include cross-curriculum providing disaster 

materials in the classroom learning process and disaster simulations using the Science, 

Environment, Technology and Society approach (SETS) (Atmojo, 2021; Maryani, 2021; 

Pranata et al., 2021), scientific approach (Gunada et al., 2019), E-module based on 

blended learning (Sumarmi et al., 2021), and learning design based on ADDIE model for 

improving students’ responses as well as proactive thinking and behavior toward disaster 

mitigation (Ikeda et al., 2021). In addition, combining a game-based learning package 

with Kolb's experience learning cycle has a significant effect on students' skills of 

preventing disasters, learning interest, self-awareness, and sense of responsibility (Tsai et 

al., 2020). Exactly, integrating disaster mitigation in the science learning curriculum is an 

effective way to increase disaster literacy and mitigation. Yet, there is still limited 

research focusing on the development of natural science learning models based on 

disaster mitigation. Therefore, the present study tries to fill the gap by providing a 

direction for the development of science learning based on the incorporation of disaster 

mitigation contents in order to enhance students’ literacy on disaster and mitigation. 

 

2. Theoretical Framework 

Disaster literacy is a new concept introduced by Brown et al. (2014), which is taken from 

health literacy and refers to individuals' ability to access, interpret, and fully utilize 

disaster information in order to make disaster mitigation, preparation, response, and 

recovery decisions (D. Zhang et al., 2021). Disaster literacy is perceived as a person’s 

capability to read, comprehend, and apply information to make wise decisions and follow 

instructions in the context of preparing, responding, mitigating, and recovering from a 
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disaster (Brown et al., 2014; Chung & Yun, 2016; Sampurno et al., 2015). Also, disaster 

literacy can also be seen as a component of a non-structural approach that emphasizes 

one's familiarity with disasters. In this case, this literacy can be used to assess and 

improve a person's and society's preparedness for a disaster. This shows that disaster 

literacy is closely related to an individual’s ability required in facing disaster within the 

three phases including pre disaster, whilst disaster, and post disaster (Mufit et al., 2020). 

In short, disaster literacy is a person's ability to obtain information related to a disaster, 

how to mitigate it, and how to recover when a disaster occurs.  

There are several types of indicators used for disaster literacy skills in several studies 

(See Table 1).  

Table 1. Indicators of disaster literacy 

Sources Indicators of Disaster Literacy 

Kesumaningtyas et al. (2022) Functional disaster literacy, basic disaster 

literacy, critical disaster literacy, and 

communicative/interactive disaster literacy. 

Asshiddiqi et al. (2021) & Firaina et al. (2019)  Disaster signs, disaster impacts, understanding 

of disasters, and disaster risk reduction. 

Nurwin et al. (2015) Emergency response planning skills, 

knowledge of minimizing disaster risk, and 

simulation activities. 

Setyastuti et al. (2016) Criticize and evaluate problems in various 

disaster contexts, make appropriate judgments 

about disaster situations, show evidence, 

interpret disaster, distinguish scientific/non-

scientific questions, use knowledge to explain, 

evaluate, and interpret data in several disaster 

situations, and use knowledge to provide 

explanations related to the disaster context.  

Chung and Yun (2016) Disaster prevention attitude (prevention 

values, prevention awareness, and prevention 

sense of responsibility), 

Disaster prevention knowledge (disaster 

preparedness knowledge, disaster knowledge, 

and response knowledge), and 

disaster prevention skills (response behavior 

and preparedness action) 

In terms of its operation definition, variable disaster mitigation literation can be 

understood as the sequence of knowledge comprising all aspects required to improve 

disaster risk reduction. Thus, the understanding of disasters, their signals, causes, impacts, 

and risk reduction can all be considered as indicators of disaster literacy (Suharini et al., 

2020).        The essential basis for disaster 

prevention and rescue operations will be laid by disaster preventive education (Chung & 

Yun, 2016). Disaster preparedness education offers knowledge and skills to save and 

sustain life, especially for children and youngers both during and after disasters. Disaster 

risk decrease is crucial for this reason. It lessens the probability that an accident will have 

negative effects. So, it is very important to learn and have disaster literacy skills as early 

as possible. There are a number of strategies to reduce disaster risk, such as disaster risk 

reduction and resilience education programs for children and youth in the Australian 

context, which have been incorporated into Australia's guiding disaster policy (Ronan et 
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al., 2016). Since 2006, the United Nations Educational, Scientific, and Cultural 

Organization (UNESCO) and the United Nations International Strategy for Disaster Risk 

Reduction (UNISDR) have promoted disaster prevention education in schools as a means 

of incorporating disaster risk reduction knowledge into relevant school curricula and 

encouraging the application of disaster-resistant building codes to school buildings for the 

improvement of campus safety. In Indonesia, The Ministry of Education and Culture 

wants to spread information on disaster risk reduction, safe learning environments, and 

school disaster management through teachers and facilitators to uphold children's rights 

to protection, security, and survival as well as their right to receive quality and lasting 

basic education (Nurwin et al., 2015).       

The study by Chung and Yun (2016) aims at investigating Taiwanese school teachers' 

knowledge of disaster avoidance. The findings indicated that the participants scored 

highest on disaster prevention skills and lowest on disaster prevention knowledge, out of 

the three dimensions of disaster prevention literacy (knowledge, attitude, and skills).  A 

similar study was carried out by Uchida et al. (2021). The results of the post-

questionnaire on the design and implementation of an ICT-based disaster prevention and 

mitigation education program for the younger generation demonstrate that the developed 

disaster education program was well received by many participants. Mubarak et al. 

(2019) conducted research for contrasting the effectiveness of the training and 

instructional video screening and control. The results showed that training improved the 

capability of disaster prevention and mitigation more than that of the instructional video 

screening and control.     

A number of literature review studies only focus on the integration between physics 

teaching materials and disaster literacy (Mufit et al., 2020), STEM (Science, Technology, 

Engineering, and Mathematics) and disaster education for building students’ disaster 

literacy (Sampurno et al., 2015), and STEM and a proposed disaster literacy model 

(Brown et al., 2014). A few of literature review studies also have reported regarding 

disaster literacy and public health (Çallşkan & Üner, 2021), and the shape of disaster 

education (Subarno & Dewi, 2022). There are, however, no systematic review studies 

specifically focusing on disaster literacy and its mitigation education whereby it can 

provide the global trend in the last decade regarding disaster literacy and its mitigation 

education, and be future directions to develop disaster mitigation-based science learning 

model. Particularly, the following research questions are proposed to achieve the aim of 

this study. 

1. What are the global trends and mainly emerging themes in disaster literacy 

studies and its mitigation education in the last decade?  

2. How is the effect of disaster mitigation education on students’ disaster 

knowledge?  

3. How are the profile of students’ disaster knowledge and the ways to mitigate 

disaster risk and integrate it in science learning by learning model? 

 

3. Method 

To present the trends of disaster literacy studies and its mitigation during one last decade 

and directions for developing disaster mitigation-based science learning model, 

additionally describe and analyze disaster knowledge, and examine the effect of disaster 

mitigation education on the enhancement of disaster knowledge, a systematic review 

combining among bibliometric analysis, meta-analysis, and meta-synthesis was carried 

out. Moreover, Donthu et al. (2021) stated that bibliometric analysis is a well-known and 

rigorous method to explore and analyze the large volumes of scientific data in which it 

can get a one-step overview, acquire novel ideas for next researches, and recognize 

knowledge gaps. Then, Suparman and Juandi (2022a, 2022b) argued that meta-analysis is 
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a series of quantitative methods for estimating and examining the effect of an intervention 

on dependent variables from some previously relevant studies in a certain topic. 

Meanwhile, Finfgeld-Connett (2018) defined qualitative meta-synthesis as a qualitative 

procedure aimed to generate theory across primary qualitative investigations.  These 

analyses were used to conduct this present study. Generally, the procedure to perform this 

present study consisted of systematic review combined to bibliometric analysis and 

systematic review combined to meta-analysis and qualitative meta-synthesis. 

3.1. Systematic Review and Bibliometric Analysis 

Firstly, it would be explained regarding the stages to carry out bibliometric analysis. A lot 

of bibliometric literatures stated that there were five phases to perform bibliometric 

analysis, such as: (1) specifying the search keyword, (2) exploring initial search results, 

(3) refining the documents, (4) compiling the initially statistical data, and (5) analyzing 

the data (Fuad et al., 2022; Muhammad et al., 2022; Sulistiawati et al., 2023; Suyanto et 

al., 2023). In detail, each stage to perform bibliometric analysis in this current study was 

explained in the following subsections. 

3.1.1. Specifying the Search Keyword 

Scopus database was utilized to find the documents related to disaster literacy studies 

because this database had a lot of electronically well-qualified documents from numerous 

scientific fields (Fuadi et al., 2021; Jaya & Suparman, 2021). Specifically, some 

combinational keywords, such as “disaster literacy” OR “disaster knowledge” OR 

“disaster mitigation education” were applied to seek the prospective documents which 

were suitable to disaster literacy studies. The search process of documents in Scopus 

database was conducted in early September, 2023, specifically at 11.59 PM in Western 

Indonesian Time. 

3.1.2. Exploring Initial Search Results 

The results of initial search found 15,151 documents published between 1911 and 2024 

and sourced from journal, conference proceeding, book, and book series. Subject area of 

documents covered social sciences, medicine, engineering, environmental sciences, earth 

and planetary sciences, computer sciences, business, management & accounting, nursing, 

mathematics, arts & humanities, agricultural and biological sciences, decision sciences, 

energy, physics & astronomy, psychology, economics, econometrics & finance, 

biochemistry, genetics & molecular biology, chemistry, pharmacology, toxicology & 

pharmaceutics, immunology & microbiology, neuroscience, veterinary, and dentistry. The 

type of document was such as article, conference paper, review, book chapter, book, 

conference review, editorial, note, short survey, letter, erratum, data paper, and abstract 

report whereby the documents were written in English, Chinese, Spanish, German, 

French, Japanese, Portuguese, Russian, Italian, Persian, Croatian, Polish, Slovenian, 

Turkish, Dutch, Swedish, Norwegian, Korean, Greek, Czech, Thai, Slovak, Indonesian, 

Danish, African, Ukrainian, Serbian, Hungarian, Malay, Lithuanian, Icelandic, Bulgarian, 

and Bosnian. Additionally, the publication stage of documents was in final and in press. 

3.1.3. Refining the Documents 

To get the eligible documents related to disaster literacy studies, several inclusion criteria 

were decided. Firstly, the title of document had to contain the keywords, such as “disaster 

management”, “disaster prevention”, “disaster planning”, “disaster preparedness”, 

“disaster risk reduction”, “disaster response”, and “disaster mitigation”. Secondly, the 

document was only written in English and it had been finally published. Thirdly, all of 

documents were article published in the period of 2014 - 2023 and they were sourced 

from journal. Fourthly, the subject area of documents covered social sciences, 

environmental sciences, earth and planetary sciences, arts and humanities, and 

multidisciplinary. As a consequence, the documents which did not meet the inclusion 

criteria were removed from the selection process. Many literatures stated that there were 
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four stages to select the document systematically, such as: (1) identification, (2) 

screening, (3) eligibility, and (4) inclusion (Helsa et al., 2023; Juandi, Suparman, et al., 

2022; Juandi, Tamur, et al., 2022; Suparman et al., 2022; Susiyanti et al., 2022; Yunita et 

al., 2022). The process of document selection is presented in Figure 1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. The process of document selection 
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3.1.4. Compiling the Initially Statistical Data 

The eligible documents were obtained from the Scopus database in two versions: Comma 

Separated Values (CSV) and Research Information System (RIS), each of which 

contained bibliometric data, abstracts, keywords, and bibliographic data (Muhammad et 

al., 2022). Additionally, the Perish or Publish (PoP) software's RIS format supplied 

information on authors, the number of document citations they received, document titles, 

publishing years, document sources, publishers, and the types of documents they created 

(Suyanto et al., 2023). Moreover, the introduction of PoP software provided a summary of 

the descriptive analysis, including the number of publications (TP), the number of 

citations (TC), the number of citations per publication (NCP), the number of authors per 

publication (NAP), the h-index, the g-index, and the years between publications and 

citations (Muhammad et al., 2022). Meanwhile, the CSV format provided in the 

VOSviewer software showed the most publications and citations based on some 

categories including author, country, source, and institution. It also showed keyword 

occurrence, the strength of the relationship overall, various visualizations, and clustering 

(Suyanto et al., 2023). 

3.1.5. Analyzing the Data 

To examine the data, several analyses were undertaken, including performance analysis 

and co-word analysis. Specifically, performance analysis was used to demonstrate the 

development of publication and citation of disaster literacy studies during the last decade. 

Meanwhile, co-word analysis was employed to present the most frequently emerging 

keywords and the distribution of appearing keywords related to disaster literacy studies in 

the current period in which at least it could provide some themes to propose future 

directions for developing disaster mitigation-based science learning model. Co-word 

analysis was enriched by some additional analyses, such as visualization analysis and 

thematic analysis. According to Fuad et al. (2022), performance analysis could be 

supported by the software of PoP while the software of VOSviewer supported another 

analysis like as co-word analysis.  

3.2. Systematic Review and Meta-Analysis & Qualitative Meta-Synthesis 

Secondly, it would be explained related to the phases to conduct a systematic review 

combined to meta-analysis and meta-synthesis. Many literatures stated that there were 

seven phases to perform systematic review, such as: (1) defining research problem, (2) 

deciding the inclusion criteria, (3) searching the document, (4) selecting the document, 

(5) coding the data, (6) analyzing the data, and (7) interpreting the results and making a 

report (Suparman, Juandi, et al., 2021a, 2021b). In detail, each phase to carry out 

systematic review combined to meta-analysis and meta-synthesis in this present study 

was explained in the following subsections. 

3.2.1. Deciding the Inclusion Criteria 

The search of documents related to disaster mitigation education and disaster literacy 

using electronical search engine could appear a lot of potential documents. This implied 

that some inclusion criteria had to be decided to limit the research questions. The 

inclusion criteria were such as: (1) participants in the document covered pre-school 

students, primary and secondary students, and college students in Indonesia; (2) the 

research approach in the document was quantitative or qualitative using a few research 

designs, such as quasi-experiment research or descriptive research; (3) the document was 

empirical article written in English, sourced from journal, published between 2018 and 

2023, and indexed by Google Scholar or Scopus; (4) the intervention in most of 

documents was disaster mitigation education applying some learning models, such as 

thematic learning, problem-based learning, and project-based learning assisted by e-book, 

educational games, pocket book, and innovative booklet; (5) the outcome in the document 

was disaster knowledge or disaster literacy; and (6) of all documents, some documents 
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reported  the adequate statistical data to calculate the effect size, and some documents 

provided descriptively statistical information and qualitative information related to 

disaster knowledge or disaster literacy. These inclusion criteria became the guidelines in 

searching and selecting the document.  

3.2.2. Searching and Selecting the Document 

A few of combinational keywords, such as “disaster mitigation education AND disaster 

knowledge” or “disaster mitigation education AND disaster literacy” were applied to 

search documents in several electronical databases, such as Google Scholar, Semantic 

Scholar, DOAJ, ERIC, and Science Direct. Then, Moher et al. (2009) stated that there 

were four phases in selecting the document systematically consisting of identification, 

screening, eligibility, and inclusion. The process of document selection for meta-analysis 

and meta-synthesis in this current study is presented in Figure 2. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. PRISMA flow-diagram of document selection for meta-analysis and meta-

synthesis 
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deviation standard, sample size, and p-value (See Tabel 2). 
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Table 2. The information related to statistical data 

Authors 
Experiment Group Control Group 

P-value 
Mean DS N Mean DS N 

Nurfalah et al. (2022) 10.00 2.17 5 6.80 1.35 5  

Atmojo et al. (2018) 72.34 4.25 30 41.37 2.93 30  

Noviana et al. (2021) 79.70 6.21 72 60.30 4.37 72  

Juhadi et al. (2021) 81.35 7.21 30 51.92 5.32 30  

Rahayuni et al. (2022) 87.63 5.69 52 58.52 11.29 52  

Nugroho and Daniamiseno (2022) 81.05 8.25 30 41.23 3.73 30  

Septaria and Dewanti (2021) 85.31 11.62 30 61.73 8.21 30  

Rifai (2018) 73.21 8.71 30 34.46 3.34 30  

Rusilowati et al. (2012) 81.42 9.36 30 54.21 5.63 30  

Nurcahyo and Winanti (2021)   33   33 0.002 

Mahmudah and Fauzia (2022)   12   12 0.661 

Proulx and Aboud (2019)   102   101 0.003 

Ilyasa et al. (2020)   31   20 0.001 

Suharini and Baharsyah (2020)   30   29 0.002 

Meanwhile, categorical data consisted of research approach, design research, participant’s 

educational level, school geographical location, disaster type, and scientific field (See 

Table 3). 

Table 3. The information related to categorical data 

Categorical Data Groups Frequency Percentage 

Research approach Quantitative 18 75.00% 

Qualitative 6 25.00% 

Research design Quasi-experimental research 14 58.33% 

Descriptive research 10 41.67% 

Participant’s educational 

level 

Pre-school 3 12.50% 

Primary school 9 37.50% 

Secondary school 10 41.67% 

College/University 2 8.33% 

School geographical 

location 

Java 10 41.67% 

Sumatera 8 33.33% 

Borneo 1 4.17% 

Celebes 1 4.17% 

Bali & South-east Nusa 4 16.67% 

Disaster Type General 15 62.50% 

Volcanic eruption 3 12.50% 
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Earthquake 5 20.83% 

Landslide 1 4.17% 

Scientific Field Environmental education 16 66.67% 

Geography education 3 12.50% 

Science education 3 12.50% 

Natural science 1 4.17% 

Physics education 1 4.17% 

On the other hand, descriptively quantitative and qualitative data contained quantitative 

and qualitative information (See Table 4).  

Table 4. The information related to descriptively quantitative and qualitative data 

Authors Quantitative or Qualitative Results 

Atmojo (2021) The average of students’ disaster knowledge is 51.50% and 

categorized as enough knowledge (n = 99 students). 

Najid et al. (2021) The average of students’ disaster knowledge is 44.85% and 

categorized as less knowledge (n = 121 students). 

M. I. Shofa et al. (2021) The average of students’ disaster knowledge is 73.33% and 

categorized as enough knowledge (n = 26 students). 

Sahidu et al. (2021) The average of students’ disaster knowledge is 78.80% and 

categorized as enough knowledge (n = 26 students). 

Ihsan et al. (2022) The steps to mitigate the disaster consist of (1) the concept 

of the situation, (2) mitigation practices, (3) knowledge of 

evacuation routes, and (4) cooperation in mitigation 

practices. 

Noviana et al. (2021) Students can define disaster mitigation as an endeavor to 

limit or eliminate risks and disaster effects, identify natural 

and non-natural disasters, and discuss disaster management 

procedures. 

Ayub et al. (2021) Disaster mitigation tools in learning environment 

significantly contributes on students’ disaster knowledge. 

Opilah et al. (2023) There is no exist of physics materials integrated in disaster 

mitigation education so that it affects students’ low disaster 

knowledge. 

Pradina and Pratama 

(2021) 

Disaster mitigation education using pocket booklet is one of 

the solutions in enhancing students’ disaster knowledge. 

Oktaria et al. (2023) Students’ disaster literacy skills in designing materials in 

disaster mitigation education is low. 

To guarantee that the data extracted was valid and reliable to be used and subsequently 

evaluated, two specialists in meta-analysis and meta-synthesis study - statistics and 

mathematics lecturers - participated in the process of data extraction (Vevea et al., 2019). 

To gauge the consistency of the coders, the Cohen's Kappa test was applied. Overall, 

Kappa score of 0.91 indicated that the level of agreement among coders was nearly 

flawless (McHugh, 2012). This means that the data coded in this recent study had been 

valid and eligible to be analyzed.  
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3.2.4. Analyzing the Data 

In a literature, Cooper et al. (2013) mentioned that statistical data used in meta-analyses 

frequently led to publication bias. This suggested that a number of publishing bias 

analyses would need to be carried out, including funnel plot analysis and the fill and trim 

test. Since all of the empirically primary studies participating in this meta-analysis had 

some heterogeneities in research participant, educational level, class capacity, 

instruments, and other factors, random effect model was chosen as an estimated model 

(Helsa et al., 2023). Additionally, the Hedge’s formula was selected to compute the effect 

size in that it facilitated studies which had relatively small sample size (Suparman & 

Juandi, 2022a, 2022b). Moreover, Cohen et al. (2018) categorized the effect size into four 

classifications, such as: g = 0.00 – 0.20 (weak), g = 0.21 – 0.50 (modest), g = 0.51 – 1.00 

(moderate), and g > 1.00 (strong). Then, to examine the significance of the effectiveness 

of disaster mitigation education on students’ disaster knowledge, the Z test was 

conducted. Subsequently, the percentage was used as a measurement unit to describe the 

profile of students’ disaster knowledge in which Suparman, Jupri, et al. (2021) classified 

it into three categories, such as: 0 – 50% (less knowledge), 51% - 80% (enough 

knowledge), and 81% - 100% (good knowledge). Meanwhile, thematic analysis was 

performed to describe qualitative results (Finfgeld-Connett, 2018). All calculations and 

also analyses were assisted by a few software, such as Comprehensive Meta-Analysis 

(CMA) and Ms. Excel.  

 

4. Results 

4.1. Bibliometric Analysis 

In total, 1,248 eligible and qualified articles concerning disaster literacy studies and its 

mitigation were used as the data. The articles were taken from electronic journals and 

published between 2014 and 2023. The texts were also written in English and covered a 

variety of topics, including multidisciplinary, social sciences, environmental sciences, 

earth and planetary sciences, and arts and humanities. In this study, various analyses were 

carried out, including performance analysis and co-word analysis enhanced by network 

analysis. Each analysis was described and discussed in the following subsections. 

4.1.1. Performance Analysis 

The analysis was used to demonstrate the growth in the publication and citation of 

research on disaster literacy and its mitigation over the previous ten years. Figure 3 shows 

the development of disaster literacy studies' publication and citation trends as well as its 

mitigation. 
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Figure 3. The development of publication and citation regarding disaster literacy studies 

and its mitigation in one last decade 

During one last decade, a lot of electronical journals had published 60 documents related 

to disaster literacy studies and its mitigation in 2014, followed by 85 documents in 2015, 

86 documents in 2016, 92 documents in 2017; 97 documents in 2018, 113 documents in 

2019, 183 documents in 2020, 204 documents in 2021, 204 documents in 2022, and 124 

documents in 2023. This presents that the development of publications of disaster literacy 

studies and its mitigation slightly increased from 2014 to 2023. This means that disaster 

literacy and its mitigation is a research topic adequately interested by lots of researchers 

in the fields, such as social sciences, environmental sciences, earth and planetary 

sciences, arts and humanities, and multidisciplinary. Meanwhile, in the period of 2014 – 

2023, the documents regarding disaster literacy studies and its mitigation had been cited 

as many as 1,373 times in 2014, followed by no citation in 2002, 101 times in 2003, 282 

times in 2004, 46 times in 2005, 19 times in 2006, 3,806 times in 2015, 2,179 times in 

2016, 2,063 times in 2017, 2,969 times in 2018, 1,722 times in 2019, 3,008 times in 2020, 

1,863 times in 2021, 495 times in 2022, and 93 times in 2023. This shows that the 

development of citations of documents which studied disaster literacy and its mitigation 

relatively fluctuated. This indicates that the influence of published documents does not 

undergo consistently on disaster literacy studies and its mitigation in one last decade. 

4.1.2. Co-word Analysis 

The distribution of appearing keywords and frequently emerging terms in relation to 

disaster literacy studies and its mitigation in the current period was shown using co-word 

analysis. Moreover, at least it provided the novelty or the research gap as future directions 

for developing disaster mitigation-based science learning model. The network 

visualization analysis was conducted for showing the most frequent emerging keywords 

regarding disaster literacy studies and its mitigation. The minimum number of 

occurrences of a keyword as many as three occurrences were selected, so 71 

interconnected keywords appeared (See Figure 4).  
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Figure 4. The network visualization of emerging keywords on disaster literacy studies and 

its mitigation 

Subsequently, thematic analysis was conducted to group some similarly emerging 

keywords into a theme (See Table 5).  

Table 5. The theme of emerging keywords regarding disaster literacy studies and its 

mitigation education 

Theme Keyword Frequency 

Disaster Type Climate Change 47 

COVID-19 27 

Tsunami 18 

Floods 15 

Natural disasters 14 

Landslides 14 

Earthquakes 6 

Coastal Hazards 4 

Extreme Weather 4 

Hurricanes 3 

Typhoon 3 

Wildfire 3 

Seismic Hazard 3 

Country Which Often Happened Disaster  China 25 

Bangladesh 20 

Indonesia 12 

Philippines 12 

Nepal 10 
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Japan 7 

Saudi Arabia 7 

India 7 

Pakistan 6 

Thailand 5 

South Africa 5 

Malaysia 5 

Italy 4 

Mexico 3 

United States 3 

Serbia 3 

New Zealand 3 

Fiji 3 

Ghana 3 

Myanmar 3 

Australia 3 

Zimbabwe 4 

Ethiopia 3 

Uganda 3 

Canada 3 

Learning Environment in Disaster 

Mitigation Education 

Machine Learning 9 

Deep Learning 5 

Social Learning 3 

The Ways to Mitigate Disasters Collaboration 8 

 Communication 8 

 Coordination 7 

 Simulation 5 

 Earth Observation 5 

 Early Warning 3 

 Storytelling 3 

Methodology Survey 3 

 Qualitative Research 3 

 Structural Equation Model 3 

 PLS-SEM 3 

 Case Study 3 

Disaster and Its Mitigation Disaster Preparedness  129 
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 Disaster Response 102 

 Disaster Mitigation 53 

 Disaster Management  28 

 Community Resilience 27 

 Disaster Education 15 

 Disaster Planning 15 

 Disaster Resilience 14 

 Disaster Prevention 11 

 Disaster Recovery 10 

 Crisis Management 8 

 Disaster Knowledge 6 

 Disaster Awareness 4 

 Climate Adaptation 4 

 Stakeholder Engagement 4 

 Disaster Preparation 3 

 Adaptive Capacity 3 

 Psychological Preparedness 3 

Thematic analysis shows that at least there were six mainly emerging themes regarding 

disaster literacy studies and its mitigation, such as disaster type, country which often 

happened disasters, learning environment in disaster mitigation education, the ways to 

mitigate disasters, methodology, and disaster & its mitigation. 

4.2. Meta-Analysis 

4.2.1. Publication Bias 

The funnel plot was used to describe the distribution of effect size data (See Figure 5). 

From Figure 5, it could be stated that a set of effect size data in the plot was symmetrical. 

This means that the statistical data used to calculate the effect size does not have the 

indication of publication bias. In a literature, Fuadi et al. (2021) argued that the 

symmetrical distribution of a set of effect size data in the funnel plot indicates that there 

is no publication bias to statistical data. 
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Figure 5. The results of funnel plot analysis 

Moreover, the fill and trim test was used to justify the symmetry of a set of effect size 

data in the funnel plot (See Table 6).  

Table 6. The results of fill and trim test 

 Studies Trimmed Effect Size in g Unit Q-value 

Observed Values  2.6146 [1.3224; 3.9069] 739.1354 

Adjusted Values 0 2.6146 [1.3224; 3.9069] 739.1354 

From Table 6, it can be seen that there was no data of effect size that had to be excluded 

from the set of effect size data. It means that absolutely the distribution of effect size data 

in the funnel plot is indeed symmetrical. This provides strong evidence that the statistical 

data involved in this recent study to measure the effect size is eluded from the 

phenomenon of publication bias. 

4.2.2. Estimated Effect Size and Its Significance 

The calculation of the statistical data using the Hedge’s formula generated several 

heterogeneous effect sizes, from negative to positive, from no significant to significant, 

and from weak to strong (See Table 7). 

Table 7. The results of summary and estimation of effect size 

Authors Effect Size in g Unit Z-value P-value 

Nurfalah et al. (2022) 1.599 [0.278; 2.920] 2.373 0.018 

Atmojo et al. (2018) 8.374 [6.795; 9.954] 10.392 0.000 

Noviana et al. (2021) 3.594 [3.067; 4.121] 13.363 0.000 

Juhadi et al. (2021) 4.585 [3.624; 5.545] 9.356 0.000 

Rahayuni et al. (2022) 3.232 [2.650; 3.814] 10.888 0.000 

Nugroho and Daniamiseno (2022) 6.139 [4.932; 7.346] 9.972 0.000 

Septaria and Dewanti (2021) 2.313 [1.665; 2.962] 6.990 0.000 

Rifai (2018) 5.798 [4.647; 6.950] 9.870 0.000 

Rusilowati et al. (2012) 3.477 [2.679; 4.275] 8.542 0.000 

Nurcahyo and Winanti (2021) -1.121 [-1.635; -0.607] -4.276 0.000 
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Mahmudah and Fauzia (2022) -0.175 [-0.949; 0.599] -0.444 0.657 

Proulx and Aboud (2019) -0.597 [-0.877; -0.317] -4.178 0.000 

Ilyasa et al. (2020) 1.391 [0.775; 2.007] 4.427 0.000 

Suharini and Baharsyah (2020) -1.195 [-1.743; -0.648] -4.276 0.000 

Estimated effect size 2.615 [1.322; 3.907] 3.966 0.000 

From Table 7, it can be stated that the estimated effect of disaster mitigation education on 

students’ disaster knowledge was 2.615 in which this means that disaster mitigation 

education has positive strong effect on students’ disaster knowledge. Moreover, the 

estimated significance value of the Z test was less than 0.05. This shows that disaster 

mitigation education significantly enhances students’ disaster knowledge. In another 

word, it indicates that disaster mitigation education applying some learning models, such 

as thematic learning, problem-based learning, and project-based learning assisted by e-

book, educational games, pocket book, and innovative booklet is effective in enhancing 

students’ disaster knowledge or students’ disaster literacy. 

4.3. Meta-Synthesis 

4.3.1. Descriptive Analysis in Percentage 

Four studies carried out by Atmojo (2021), Najid et al. (2021), M. I. Shofa et al. (2021), 

and Sahidu et al. (2021) provided the information related to the profile of students’ 

disaster knowledge (See Table 8). 

Table 8. The profile of students’ disaster knowledge 

Documents Percentage Category 

Atmojo (2021) 51.50% Enough 

Najid et al. (2021) 44.85% Less 

M. I. Shofa et al. (2021) 73.33% Enough 

Sahidu et al. (2021) 78.80% Enough 

Average 62.12% Enough 

From Table 8, it can be stated that the average of students’ disaster knowledge was 

62.12% and it was categorized as enough knowledge. This indicates that overall, students 

relatively have enough disaster knowledge. As a consequence, the practical and effective 

disaster mitigation education is really required to enhance students’ disaster knowledge.  

4.3.2. Thematic Analysis 

Six studies worked by Ihsan et al. (2022), Noviana et al. (2021), Ayub et al. (2021), 

Opilah et al. (2023), Pradina and Pratama (2021), and Oktaria et al. (2023) provided the 

qualitative information related to disaster mitigation education and disaster knowledge 

(See Table 9). 

Table 9. The qualitative information 

Documents  Qualitative Results 

Ihsan et al. (2022) The steps to mitigate the disaster consist of (1) the concept of the 

situation, (2) mitigation practices, (3) knowledge of evacuation 

routes, and (4) cooperation in mitigation practices. 

Noviana et al. (2021) Students perceive disaster mitigation as an endeavor to lessen risks 

and the effects of disasters, identify both natural and non-natural 

disasters, and highlight disaster management practices. 
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Ayub et al. (2021) Disaster mitigation tools in learning environment significantly 

contributes on students’ disaster knowledge. 

Opilah et al. (2023) There is no exist of physics materials integrated in disaster mitigation 

education so that it affects students’ low disaster knowledge. 

Pradina and Pratama (2021) Disaster mitigation education using pocket booklet is one of the 

strategies for enhancing students’ disaster knowledge. 

Oktaria et al. (2023) Students’ disaster literacy skills in designing materials in disaster 

mitigation education is low. 

 

5. Discussion 

5.1. Global Trends and Mainly Emerging Themes in Disaster Literacy Studies and Its 

Mitigation Education 

The trends of research publications related to disaster literacy and mitigation slightly 

increased from 2014 to 2023. This shows that disaster literacy and mitigation are research 

topics that are of great interest to many researchers. In line with Fitriah et al. (2021), the 

trend of studies related to disaster risk reduction education also shows the development of 

publications which tends to increase in the 2017-2022 period. In addition, Saputri (2020) 

revealed that the development of publications related to natural disaster education in 

schools had increased quite significantly from 2015 to 2019. Furthermore, Sharma and 

Rao (2021) revealed that the number of publications on disaster risk reduction increased 

from time to time, especially between 2017 and 2020. Salam et al. (2018) also revealed 

that the results of their analyses showed a rapid increase in the last 20 years in the number 

of documents related to climate change literacy, particularly in the period of 2013 – 2021. 

These reports show that the trend of publications related to disaster literacy and 

mitigation has continued to increase in the last decade. Essentially, disaster literacy and 

its mitigation have a very important role for students in dealing with disasters. These 

reasons support why the trend of research publications related to disaster literacy and 

mitigation has continued to increase in the last decade. On the other hand, document 

citations related to disaster literacy and mitigation slightly decreased in the period of 

2014 - 2023. This shows that the longer a document is published, the more citations the 

document will receive. In line with this, Salam et al. (2018) stated that the trend of 

citations for studies related to climate change literacy decreased between 2018 and 2021. 

This means that the influence and contribution of documents to various scientific fields 

greatly determine the number of citations on these documents. This reflects that the most 

influential documents having the highest contribution to disaster literacy and mitigation 

will support the development of other studies citing these documents.    

Hierarchical clustering analysis shows that there are at least six main themes that emerge 

regarding the study of disaster literacy and mitigation. The first theme relates to the types 

of disasters such as climate change, Covid-19, tsunamis, floods, natural disasters, 

landslides, earthquakes, extreme weather, storms, typhoons, fires and seismic hazards. A 

study carried out by Kesumaningtyas et al. (2022) indicated a substantial correlation 

between students' behavioral responses to disaster literacy and the danger of earthquakes. 

Additionally, the degree to which disaster literacy affects students' readiness to mitigate 

tsunami events also has a significant impact (Aziz & Hidayati, 2019). The second theme 

relates to countries where disasters often occur, such as China, Bangladesh, Indonesia, the 

Philippines and Nepal. Research on disaster literacy in China revealed that pupils' overall 

disaster literacy scores fell into the low range (S. Zhang et al., 2021). In the same vein, in 

Indonesia, after students take part in science environment technology and society (SETS) 

based learning, students' disaster literacy is in the high category (Mustadi & Atmojo, 

2020). As a result, it is a crystal clear that pupils need to receive disaster literacy 
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education. Thus, families, communities, schools, institutions, and the government must 

emphasize disaster literacy education for children.     

The third theme relates to the learning environment in disaster mitigation education such 

as machine learning, deep learning, and social learning. Machine learning is a 

technological innovation that has been widely applied in various areas of life and can also 

be used to improve disaster mitigation such as floods (Riza et al., 2020). Moreover, deep 

learning has also been used for various types of disasters including earthquakes, 

hurricanes, landslides, etc. (Linardos et al., 2022). Research related to social learning has 

also been carried out, namely by exploring opportunities for applying social learning to 

reduce disaster risk (Murti & Mathez-Stiefel, 2019). Hence, countries with more disaster 

mitigation innovations have fewer fatalities (Miao, 2017). The fourth theme relates to 

disaster mitigation methods such as collaboration, communication, coordination, 

simulation, earth observation, early warning, and storytelling. After disaster literacy and 

disaster mitigation efforts have been carried out, the community also needs to build 

preparedness by accessing early disaster warnings, either in local media such as 

kentongan or digital media which can be accessed via cell phone (Prakoso et al., 2021).  

The fifth theme relates to the methodology used in conducting disaster literacy studies 

where there are several analyzes carried out to analyze data such as surveys, qualitative 

research, structural equation models, PLS-SEM, and case studies. Surveys are mostly 

applied in several studies to determine the extent of integration of disaster literacy into 

learning in schools (Mufit et al., 2020), while qualitative research has also been carried 

out in several studies to determine students' behavior in facing disasters through disaster 

literacy (Fauziah & Caswita, 2020). This shows that analysis is becoming a trend in 

conducting disaster literacy studies. The sixth theme is related to disasters and their 

mitigation, such as disaster management and disaster preparedness. The results of the 

study confirmed that maximizing school literacy movement that promote disaster literacy 

can improve community understanding, disaster preparedness, and disaster risk reduction. 

Three stages—habituation, development, and learning activities—are included in the 

strategy and pattern for putting the school literacy movement into practice. The family's 

role will contribute to disaster literacy in which it offers community experience and 

knowledge based on their living conditions. Technology advancements can also benefit 

society by giving literacy resources and quick access to information about natural 

disasters (Triyanto et al., 2021). 

5.2. The Effect of Disaster Mitigation Education on Students’ Disaster Knowledge 

Disaster education for young learners (childhood) is very important to reduce the risk of 

disasters. The large number of victims is caused by a lack of knowledge about disaster 

mitigation efforts. All disaster impacts have resulted in distress and sadness for many 

people which lead to the need for the preparedness of facing disasters. The aim of the 

disaster education program is not only to transfer knowledge by teachers to students, but 

also to change the students' mindset. With this disaster education program, it is expected 

that teachers will be able to teach disaster learning well and correctly so that students are 

able to prepare for the threat of disasters in the school environment. The importance of 

disaster education has a great influence on students' knowledge in order to make students 

knowing how to behave and act when a disaster occurs (Eka, 2020).  

 Students' understanding of how to act in a self-protective behavior during a disaster 

can be improved by taking part in disaster education. Mostly, disaster education will only 

be conducted if a disaster has already happened and gradually decreases when a disaster 

has not come for a long time. As a result, communities that are vulnerable to disasters 

become less prepared. Here, preparedness refers to any action enabling governments, 

organizations, society, communities, and individuals to be able to respond to a disaster 

situation rapidly and appropriately. Preparedness comprises several issues including 

preparing disaster management, maintaining resources, and personal training (Widjanarko 

& Minnafiah, 2018). Furthermore, Kurniawati and Suwito (2019) stated that the greater 
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the students' knowledge of disasters, the higher their preparedness would be. Therefore, 

training and education should be carried out regularly for the purpose of making student 

preparedness to be always in an optimal level. 

5.3. The Profile of Students’ Disaster Knowledge and the Construction to Develop 

Disaster Mitigation-based Science Learning Model 

To create a culture of safety and resilience for all aspects, disaster risk reduction priorities 

need to be applied in the form of knowledge, innovation, and education. This is because 

school elements such as teachers, students, learning processes, facilities and infrastructure 

were affected by the disaster. As a means of enhancing students' preparedness for facing 

disasters, schools play an important role in disaster management initiatives. Here, disaster 

education must begin since the early ages. Socialization becomes one of the activities that 

can be carried out to reduce the impact of disasters (Mariamah et al., 2021). Socialization 

is conducted to enhance the awareness and preparedness toward disasters. Also, it 

improves students’ knowledge in managing disasters (Ernawati et al., 2021).   

Other activities that can be carried out to increase students' disaster knowledge are related 

to learning process. Atmojo (2021) conducted studies demonstrating how students' 

knowledge of disaster management may be reconstructed and increased through the use 

of Science, Environment, Technology, and Society (SETS) thematic learning blended 

with local wisdom. The necessity for disaster mitigation education to be taught in schools 

is a result of awareness of living in disaster-prone areas and understanding the severity of 

the danger of disaster consequences (Sahidu et al., 2021). Research conducted by Najid et 

al. (2021) shows that the level of students' knowledge on mitigating natural disasters in 

wetlands is in the appropriate category, namely 44.85%. Based on the previous research, 

understanding natural disaster mitigation includes several aspects including knowledge, 

emergency response planning, disaster warning, and resource mobilization. Furthermore, 

A. Shofa et al. (2021) obtained research results that the average level of teacher 

achievement in science learning integrated with disaster mitigation showed a score of 

73.33%, indicating in a sufficient category (enough knowledge).     

The current condition of disaster education shows that (1) teachers’ lack of knowledge 

and understanding related to disaster risk reduction and (2) lack of distributed teaching 

guides, syllabi, and teaching materials resulting to the low capacity and skills integrating 

disaster risk reduction into in the curriculum. Disaster risk reduction can be integrated 

into subject matter, one of which is science subject. Yet, the integration of the two 

elements (disaster risk reduction and science subject) has not been conducted by many 

teachers at schools though students already learn about disasters in the science subject in 

general.  Therefore, developing a science learning model based on disaster mitigation is 

very necessary for the sake of increasing students' disaster knowledge. 

 

6. Conclusion and Implication 

This research provides bibliometric information, meta-analysis, and meta-synthesis 

related to disaster literacy and its mitigation education. In the 2014-2023 period, disaster 

literacy and its mitigation education has become a research topic that is quite popular 

with many researchers from a number of fields, such as social sciences, environmental 

sciences, earth and planetary sciences, arts and humanities, and multidisciplinary. There 

are several big themes that emerge related to disaster literacy, such as types of disasters, 

countries where disasters often occur, the learning environment in disaster mitigation 

education, ways to mitigate disasters, methodology, and disasters and their mitigation. 

From the meta-analysis carried out, it is known that disaster mitigation education has a 

positive and strong influence on students' disaster knowledge. Furthermore, the meta-

synthesis showed that overall, students had relatively sufficient knowledge of disasters.  

  There are many ways used to increase students' disaster literacy. One of them is 
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implementing disaster mitigation education programs that may give positive effects to 

students' disaster knowledge. Thus, researchers can develop innovative and effective 

disaster literacy interventions including strategies, approaches, and teaching activities to 

improve students' disaster literacy. One program that can be carried out to increase 

students' knowledge of disasters is by implementing a science learning model based on 

disaster mitigation which applies not only to some disasters, but to all disasters. To 

develop the learning model, this present study proposes four steps in mitigating disaster 

risks, such as: (1) situation concept, (2) mitigation practices, (3) knowledge of evacuation 

routes, and (4) cooperation in mitigation practices. 
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