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ABSTRACT 

Smartphone-based media that is increasingly sophisticated has the potential 

to be used in learning to be effective. This study aims to measure the 

effectiveness of the LSE (Landslide Education) application to increase 

knowledge about landslide disasters among high school students. This 

quantitative descriptive study uses a pre-experimental design with a one-shot 

case study model. The research subjects used a purposive sample of 141 

students from grades XII F 7- XII F of SMA Negeri 12 Semarang. Data 

collection used post-test data test techniques, while non-test techniques were 

through observation, questionnaires, and documentation. Based on the 

results of the study, the average knowledge of the parameters of landslide 

disaster, knowledge of the distribution of landslide-prone areas in Semarang 

City, knowledge through education, local wisdom, and use of technology is 

87. Hence, it is very good, while the average result of the student perception 

questionnaire using the LSE (Landslide Education) application is 83, so it is 

included in the good category. Based on these results, using the LSE 

(Landslide Education) application effectively increases Senior High School 

12 Semarang disaster knowledge. 
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ABSTRAK 

Media berbasis smartphone yang semakin canggih memiliki potensi untuk 

digunakan dalam pembelajaran agar efektif. Penelitian ini bertujuan untuk 

mengukur efektivitas aplikasi LSE (Landslide Education) untuk 

meningkatkan pengetahuan tentang bencana tanah longsor pada siswa SMA. 

Penelitian ini merupakan penelitian deskriptif kuantitatif dengan 
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menggunakan rancangan pre-eksperimental dengan model studi kasus one-

shot. Subjek penelitian menggunakan sampel purposive sebanyak 141 siswa 

dari kelas XII F 7- XII F SMA Negeri 12 Semarang. Pengumpulan data 

menggunakan teknik tes data post-test, sedangkan teknik non-tes melalui 

observasi, angket, dan dokumentasi. berdasarkan hasil penelitian, rata-rata 

pengetahuan dari parameter pengetahuan bencana tanah longsor, 

pengetahuan tentang sebaran daerah rawan tanah longsor di Kota Semarang, 

Pengetahuan melalui edukasi, kearifan lokal, dan pemanfaatan teknologi 

adalah 87 sehingga sangat baik sedangkan rata-rata hasil angket persepsi 

siswa menggunakan aplikasi LSE (Landslide Education) adalah 83 sehingga 

termasuk dalam kategori baik. Berdasarkan hasil tersebut, penggunaan 

aplikasi LSE (Landslide Education) efektif dalam meningkatkan pengetahuan 

kebencanaan di SMA Negeri 12 Semarang. 

 

Kata kunci:  

Aplikasi Mobile; Mitigasi Bencana; Tanah longsor; Pendidikan Longsor.  

 

1. Introduction 

Education is a fundamental factor in determining a country's future. Education is a weapon 

humans use to improve the quality of human resources in national development. The quality of human 

resources can be assessed from the plan and implementation of education used nationally in schools 

(Rizaldi, 2021), education also requires mature learning planning (Abdulayeva, 2024; Farhang, 

Hashemi, & Ghorianfar, 2023), learning planning will make the results effective and efficient 

(Marinho et al., 2024; Serbes & Albay, 2017; Souza, Ivanir, Sousa, & Silva, 2024). Based on this, it 

is very important that learning is planned as much as possible so that it is optimal and in accordance 

with the objectives. Learning objectives need to be emphasized and designed to be successful 

according to the objectives. Learning objectives are a place for students to demonstrate behavior or 

competencies that change as a result of involvement in activities, and activities must support learning 

objectives (Andriani, Fadly, & Khawa, 2021). Tujuan pembelajaran harus relevan dan terukur 

(Harden, 2002), there is alignment of goals, learning activities, and assessments to form student 

competencies (Hristov, Nakov, & Miočinović, 2023; Sewagegn, 2020). The conclusion is that 

learning objectives need alignment between objectives and activities and require assessment so that 

student competencies can be seen. 

Disaster mitigation education must be included in the school curriculum to prepare a disaster-

resilient Indonesian society. This is reinforced by (Kastolani & Mainaki, 2018) the fact that disaster 

education is important for students. Besides that, it needs to start from elementary school (Suarmika, 

Arnyana, Suastra, & Margunayasa, 2022), disaster education can increase mitigation knowledge 

(Indra, Adiandari, Herlambang, & Kartika, 2023). A potential subject in disaster education in 

Indonesia is geography. Geography learning is a factor that can support the quality of education in 

Indonesia. Geography education that can be used as a supporting factor is in the material of natural 
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disaster mitigation. This is supported by (Kurniawan, Saipiatuddin, & Hidayaht, 2025) Geography is 

the main subject for integrating disaster risk reduction education in schools. Geography is a core 

subject for the integration of disaster risk reduction education in schools(Gong, Duan, & Guo, 2021), 

Disaster education strengthens understanding of risk and mitigation planning based on location and 

topography.(John, Gustavo, & Rakuasa, 2023). 

 The government has regulated disaster education, which is included in the curriculum. Natural 

disaster mitigation is a material taught in class XII in senior high school (Rizaldi, 2022). The 

importance of disaster issues in Indonesia encourages the provision of disaster mitigation learning 

into the education system. Based on this, in addition to emphasizing improving students' quality, 

education's objectives are regulated so that each subject has general and specific objectives as 

provisions for life in responding to present and future challenges. Geography education has unique 

characteristics in its approach so that students understand and apply it in one of the scientific studies 

related to disasters. Government regulations reinforce the importance of disaster-related learning. 

(Permendikbud, 2016) These regulations based on Minister of Education and Culture Regulation 

Number 24 of 2016, at the senior high school level, disaster mitigation material is included as material 

in the geography subject, namely basic competency 3.7 (analyzing types and mitigation of natural 

disasters through education, local wisdom, and utilization of modern technology) (Wiluyana, Sanjoto, 

& Sidiq, 2024). However, in its implementation, there are still some obstacles. The program for 

organizing disaster-safe education units is listed in Minister of Education and Culture Regulation 

Number 33 of 2019. This program, namely the Disaster Safe Education Unit Program or abbreviated 

as the SPAB Program, is an effort to prevent and overcome disasters in educational units 

(Permendikbud, 2019) based on these regulations, it is expected that disaster education will be 

emphasized and organized at the school level with relevant programs as support, so that it is not only 

integrated into learning materials to be more optimal. Disaster preparedness is very important in 

disaster risk reduction efforts. This effort is supported by disaster mitigation knowledge and skills to 

realize disaster awareness (Ayub, Kosim, Gunada, & Utari, 2021).  

Semarang City is an area prone to disasters, including landslides. Geologically, Semarang City 

has two topographies, namely lowlands and high hills. The lowlands of Semarang City are better 

known as the city center, while the high hills are known as the upper city. Landslides most often occur 

in high hills or the upper part of the city because the land is wavy and hilly with a landslide slope of 

up to 15-45% (Tjahjono, Trihatmoko, Hanafi, & Findayani, 2022). Based on the landslide hazard map 

from the Central Java Regional Disaster Management Agency, one of the areas with a high level of 

vulnerability is Gunungpati, Semarang (Abu Bakar & Mohamad, 2023). Highlands with unstable soil 

conditions dominate Mount Pati and are prone to landslides. This landslide disaster greatly affects 

the running of the education system. Landslide disasters are unavoidable, but that does not mean that 

steps cannot be taken to reduce the dangers of the disaster. 

Efforts to control the impact of landslide disasters in the senior high school environment are 

important because senior high schools are the producers of the nation's next generation, which affects 

the nation's sustainability and future. Students living in areas prone to landslide disasters must receive 
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landslide disaster preparedness education. According Shi et al. (2023), as a country that is very prone 

to landslides, Indonesia must realize the importance of dealing with landslide disasters, starting from 

how to mitigate landslide disasters, and this requires the involvement of schools in introducing 

landslide disaster mitigation education. Implementing education on landslide disaster preparedness 

in senior high school needs to be done early on to provide in-depth knowledge and readiness for 

actions that need to be taken before, during, and after a disaster occurs. Thus, there is the ability to 

think and act effectively when a disaster occurs (Turan & Oral, 2023). Based on research Assidiqi, 

Juhadi, & Banowati (2023) with the title "Efforts to Increase Disaster Knowledge through the 

LANDIE (Landslide Disaster Education) Application Prototype," that landslide disaster learning 

through applications is suitable for use as a medium in disaster training, and the LANDIE application 

is declared effective in increasing knowledge about landslide disasters. 

Providing intensive landslide disaster preparedness education by including it in the subject 

schedule can increase students' knowledge regarding the importance of landslide disaster 

preparedness by using effective media that is easy for students to carry. For example, an Android 

application that contains information about landslide disaster mitigation. Learning media that uses 

audiovisuals, especially animation, is more effective in increasing students' knowledge than providing 

learning materials using visual or audio media alone (Opabola et al., 2023). This study aims to 

measure the effectiveness of the LSE Mobile application to increase knowledge about landslide 

disasters among senior high school students Senior High School 12 Semarang is located in Gunung 

Pati District, a landslide-prone area in Semarang. 

The author's observations on students in grades XII F 7 to XII F 10 at Senior High School 12 

Semarangthrough students filling out a Google form with 10 questions about how landslide disasters 

are taught in schools, and getting information that the teaching materials used by geography teachers 

are textbooks from the government. Although no students have ever been victims of landslides, 

disaster-related knowledge must still be provided. Because every human being experiences mobility, 

with early knowledge through senior high school, students are expected to be able to carry out 

mitigation wherever they are. The design of the LSE Mobile (Landslide Education) application is 

expected to be effective for landslide disaster mitigation. The objectives of this study are 1) To 

discover knowledge about landslide disasters; 2) To design the application; 3) To test the acceptability 

of the application to students; 4) To analyze the effectiveness of implementing mitigation learning. 

This study hopes to increase knowledge about landslide disasters in the community. 

2. Methods 

2.1 Research Design 

This study uses a pre-experimental research design with a one-shot case study research design 

model. This design provides one-time treatment to the research subjects, then a post-test on 

implementing the LSE Mobile application. This research design does not use a control group as a 

comparison. This study uses a quantitative descriptive approach. 
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2.2 Population and sample 

The population in this study was 141 students of class XII F 7 and XII F 10 of Senior High 

School 12, Semarang. These students receive geography subjects and disaster material from classes 

XI to XII. These students live in Gunungpati District, Semarang. The type of sampling used purposive 

sample. Samples were taken by looking at 1) classes that received geography lessons; 2) able to 

operate smartphones well; and 3) samples from classes that had received disaster material from class 

XI. The total number of research samples was 141 students. 

2.3 Data collection 

Data collection uses data test techniques, post tests knowing knowledge about landslide 

disaster, observation to find out students' learning activities & questionnaires perception of LSE usage 

for students, and documentation. 

2.4 Data Analysis 

Data analysis techniques use average, median, minimum score, maximum score, and 

observations to determine students' learning activities, questionnaire perception using percentage 

descriptions, and then interpreted using the specified criteria table arranged based on percentage. 

Media experts and geography teachers validated the developed media. Based on the validation results, 

it was declared suitable for use. 

3. Results and Discussion 

3.1 Knowing Knowledge About Landslide Disaster 

The results of students' knowledge scores in answering all questions from the three materials 

can be seen in Table 1 below. 

Table 1. Student Knowledge Score Data 

Descriptive Analysis Material 1 Material 2 Material 3 

Average 72 94 95 

Median 70 60 60 

Minimum Score 30 60 60 

Maximum Score 100 80 80 

From Table 1, it can be seen that the average knowledge of students about landslide disasters 

in material 1 with a score of 72, in material 2 obtained a score of 94, and in material 3 obtained a 

score of 95. This happens because students are increasingly familiar with how the application works, 

so that students in answering questions on materials two and three have prepared a strategy to answer 

well. Some make small notes, some memorize the material, and some press the pause button when 

answering questions to avoid the second count, which results in repeating the answer from the 

beginning. Students' psychomotor abilities are also increasingly trained by realizing how the 

application works. 
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3.2 Application design draft 

3.2.1 Needs Analysis 

The first step taken is decomposition. The problem is that students are in Gunung Pati District, 

a landslide-prone area. The main problem is broken down into several parts: 1) awareness of the area 

where they live that is prone to landslides; 2) how to mitigate; and 3) local wisdom developing in the 

community. The second step is pattern recognition. All samples agree that disaster learning is carried 

out through application media (Herman et al., 2023) 

The third step is abstraction. The implementation of learning assisted by applications that are 

compiled based on needs analysis. This application is based on 1) being easy to understand, access, 

and operate by students; and 2) educating. The fourth step is the algorithm. Designing the features 

used 1) introduction of disasters, causative factors, characteristics, and effects of landslides; 2) 

landslide vulnerability distribution maps; 3) knowledge of mitigation and its implementation; 4) 

addition of landslide disaster mitigation knowledge with local wisdom in Indonesia. 

3.2.2 Design Plan 

Based on the needs analysis, the application design is then prepared with the help of 

programming languages such as HTML, JavaScript, PHP, and C#. The following is the LSE Mobile 

application design presented in Table 2: 

Table 2. LSE Mobile Application Design Plan 

Feature Screen 

Distribution of materials 
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Landslide knowledge, mitigation, and local 

wisdom knowledge 

 

Practice questions from the material 

 
Source: Research Data Processing 2024 

3.3 Application Acceptability to Students 

Student acceptance questionnaire with the LSE (Landslide Education) Mobile application via 

Google Form, and the results are in Table 3: 

Table 3. Application Acceptability Questionnaire 

No Question Answer 
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1 This LSE mobile motivated me to study landslide 

disaster material 

Agree: 55.6% 

Strongly agree: 44.4% 

2 For me, landslide disasters are important to know 

about. 

Agree: 41.1% 

Strongly agree: 58.9% 

3 I prefer disaster material explained in this way Agree: 57.8% 

Strongly agree: 30% 

Disagree: 11.1% 

Strongly disagree: 1.1% 

4 The contents of the LSE mobile are interesting to read Agree: 61.1% 

Strongly agree: 36.7% 

Disagree: 2.2% 

5 This LSE mobile has an attractive layout and is easy to 

read. 

Agree: 61.1% 

Strongly agree: 34.4% 

Disagree: 4.4% 

6 This LSE mobile helped me answer questions that I had 

been asking myself. 

Agree: 71.1% 

Strongly agree: 23.3% 

Disagree: 5.6% 

7 This landslide disaster material is related to everyday 

life. 

 

Agree: 63.3% 

Strongly agree: 34.4% 

Disagree: 2.2% 

8 This LSE mobile is presented according to my ability 

level. 

Agree: 67.8% 

Strongly agree: 31.1% 

Disagree: 1.1% 

9 This LSE mobile is my facility to find out about 

landslides 

Agree: 64.4% 

Strongly agree: 33.3% 

Disagree: 2.2% 

10 This LSE mobile will be one of my learning resources, 

and I will propose it to the government. 

Agree: 63.3% 

Strongly agree: 26.7% 

Disagree: 8.9% 

Strongly disagree: 1.1% 

 

The following is a classification of student acceptance level analysis. 

Score Classification 

80-100 Very Accepting 

66-79 Accept 

56-65 Just Accept 

40-55 Do not accept 

0 - 39 Very Unacceptable 

 

From the table above, all questions are cumulated using a Likert scale: 

 

 

 

Information: 

T: Total Number of Respondents Who Chose 

Pn: Likert Score Number Choice 

141 (44.4% + 58.9% + 30% + 36.7% + 34.4% + 23.3% + 34.4% + 31.1% + 33.3% + 26.7%) + 

(55.6% + 41.1% + 57.8% + 61.1% + 61.1% + 71.1% + 63.3% + 67.8% + 64.4% + 63.3%) + 

(11.1% + 2.2% + 4.4% + 5.6% + 2.2% + 8.9 %) + (1.1%+ 1.1%)× 

TPn 
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= 141 (35% + 60% + 5% + 0%)× 

= 83 

From the results of the questionnaire assessment of student acceptance of the presence of the 

LSE Mobile application, calculated using the Likert scale formula, the result was 83, so the level of 

student acceptance of the presence of the LSE Mobile application is very acceptable. 

3.4 Effectiveness of Implementation of Mitigation Learning on Landslide Disasters 

Final knowledge about pre-disaster, during, and post-disaster, as well as local wisdom in 

disaster mitigation, is good, while knowledge about disaster recognition is good. More details are 

presented in Table 4. 

Table 4. Results of The Questionnaire on The Effectiveness of Students' Knowledge About Landslide 

Disasters 

Parameter Average 

Landslide disaster knowledge 72 

Knowledge of the distribution of landslide-prone 

areas in Semarang City 

94 

Knowledge through education, local wisdom, and 

the use of technology 

95 

Average of all parameters 87 

Source: Research Data Processing 2024 

The educational experience gained by the research sample during training also provided 

awareness of the importance of useful knowledge in the future because the context and content 

presented influenced the process of delivering information that led to learning outcomes. 

  

Picture 1. Implementation of learning 
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3.5 Discussion 

The development of applications in disaster education is specifically designed to facilitate 

students in landslide disaster material with content that is adjusted to the environmental conditions 

around Semarang. Disaster education is an early prevention effort, expected to minimize material and 

non-material losses when disasters occur. This development is relevant based on (Aliperti & Cruz, 

2020; Syukron, Madugalla, Shahin, & Grundy, 2024; Tan et al., 2020), that disaster apps are broadly 

classified into two categories: general-purpose apps and built for purpose apps. Creating a specialized 

application can be beneficial as users can focus on learning about landslide disaster materials, while 

developers can include relevant and creative content to achieve the intended goals. The development 

of mobile applications that focus on disaster preparedness plays an important role for students. 

According to (Hayati, Wirda, Mauvidar, & Darliani, 2024; Rany, Kuswanto, & Abdillah, 2020), 

knowledge of disaster preparedness and mitigation plays a role in reducing high risks due to the 

impact of disasters, so it needs to be taught early on. According to (Gargiulo, Russo, Gugg, Amoroso, 

& Capuano, 2025), disaster preparedness applications play an important role in educating young 

people in disaster preparedness, including being able to increase community knowledge and 

protective behavior significantly. Knowing the importance of the explanation above underlies the 

development of the LSE (Landslide Education) application. 

The application is designed according to the analysis of student needs so that it is easy to use 

anywhere and anytime, and according to the right smartphone specifications, it is not difficult for 

those with minimal specifications. LSE Mobile (Landslide Education) Mobile Application. This 

application contains reading materials, images, and videos to convey material about landslide 

disasters, from the definition of landslide disasters, characteristics of landslide-prone areas, pre-

landslide disaster mitigation, and other material related to landslide disasters. In addition to the 

material, this application is equipped with practice questions to measure student knowledge. It also 

provides evaluations for students as a form of appreciation for their learning. The combination of 

multimedia that is combined has the potential to improve students' knowledge, attitudes and skills 

based on (Osei-Kyei, Tam, Ma, & Mashiri, 2021) in addition to utilizing interactive features, 

gamification, and interesting presentation of materials so that users can more easily understand and 

remember important information related to disasters (Matsuno, Fukanuma, & Tsuruoka, 2021; 

Matsuno & Matsuura, 2023). 

The development of LSE (Landslide Education) is a mobile-based application that can 

potentially provide benefits to students, including increasing aspects of knowledge in disaster 

preparedness in the form of understanding landslides and being able to analyze landslide phenomena 

based on a geographic approach, namely: spatial, environmental and territorial, of course natural and 

human aspects will determine the disaster. Spatial: Able to map landslide-prone areas, environmental: 

Understand the interaction between physical conditions (slope, rainfall) and human activities, 

regional: Examine the distribution of risks and adaptation strategies of local communities. Therefore, 

students not only understand what landslides mean, but can also analyze the causal factors and 

mitigation steps based on a geographical perspective. This is supported by (Pitchay, Farida Ridzuan, 
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Azni Haslizan Ab Halim, & Najwa Hayaati Mohd Alwi, 2024; Winarni, Purwandari, & Wachidi, 

2021)The use of Android mobile applications increases students' disaster preparedness knowledge. 

Attitude aspect, students with the knowledge they have will be the basis for thinking and making 

decisions that have a basis, so that in each decision it is reflected in the students' attitude in responding 

to landslides, and what they will do, it is proven that the use of android mobile applications can 

improve students' preparedness attitudes (Estri, Marti, & Rahayu, 2021; Kim & Cho, 2017; Oktarina, 

Nurhusna, & Saputra, 2019). Skills aspect, students can practice taking disaster mitigation actions 

starting from pre-disaster, during disasters, and post-disasters, so that they are useful when 

experiencing them in the field. (Karakitsios et al., 2020; Rahmawati, Labibah, & Kuswanto, 2020; 

Shilei et al., 2020) Confirmed that the use of Android mobile applications can improve skills. 

These advantages prove that LSE (Landslide Education), an Android mobile application, can 

be optimally beneficial even though it is limited to knowledge and knowing students' perceptions of 

using it. In the process of increasing students' knowledge in disaster preparedness, it can be concluded 

that it is effective based on the results of data analysis, with an average value of 72 in material 1, 94 

in material 2, and material 3 of 95. This effectiveness is supported in the implementation. This proves 

that using LSE (Landslide Education) increases knowledge of landslide disaster preparedness. The 

correlation between knowledge and disaster preparedness. This relationship is closely related in that 

when knowledge is high, there is a greater potential for preparedness in facing disasters to be more 

organized, with a foundation for thinking and acting based on experiences previously gained through 

both theoretical and practical learning. This aligns with (Safriani, Wibowo, Hadiyati, & Hafida, 

2022), who stated that knowledge fosters psychological adaptation and more rational and timely 

response strategies. (Syaifulloh, Soekamto, Wagistina, & Hari Utomo, 2023) Also, increasing 

knowledge directly enhances students’ mental readiness and response to real threats. Moreover, 

disaster preparedness knowledge is obtained in the educational process, including the potential for 

senior high schools. Structured disaster education and training through school curriculum or special 

training can consistently improve preparedness knowledge and skills, which ultimately strengthens 

the ability of individuals and groups to respond to disasters (Mariam et al., 2021; White-Lewis, Beach, 

& Zegers, 2021).  

This knowledge will be better and optimal. Success will be more optimal using direct 

interaction with students with existing natural disaster simulations, so that knowledge in preparedness 

can be implemented. Students use the application through activities, reading materials, watching 

learning videos, and answering practice questions to increase their knowledge. The questionnaire 

results on the effectiveness of students' knowledge about landslide disasters. Knowledge of landslide 

disasters, the distribution of landslide-prone areas in Semarang City, Knowledge through education, 

local wisdom, and utilization of technology. Based on the indicators above, the average score is 87, 

which is effective. This application is motivating because the content is in accordance with everyday 

facts, the content of LSE (Landslide Education) mobile is interesting to read, equipped with an 

attractive appearance, and interesting quizzes, so that it can be one of the innovative learning 
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resources to complement the learning carried out by teachers. Based on the facts above, LSE 

(Landslide Education) is useful for increasing knowledge and is in demand by students. 

 

4. Conclusion  

Based on the study results, it can be concluded that students' knowledge of landslide disasters 

is relatively good, with a greater emphasis on understanding mitigation implementation rather than 

mastering definitions. The LSE Mobile application developed is considered feasible for use and is 

well-received by students as a practical learning medium for disaster education, particularly in 

landslide mitigation. The application has proven effective in enhancing high school students' 

understanding of mitigation efforts, although its implementation still faces several challenges. The 

limitations of this study lie in the application's development, which is still restricted to certain Android 

versions and includes only features such as reading materials, videos, and quizzes. In addition, the 

application testing was conducted on a limited scale, suggesting the need for broader trials and the 

development of more interactive and relevant features so that the application can make a more optimal 

contribution to landslide disaster preparedness. 
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