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ABSTRACT 

This research was aimed to study the integration of volcanic eruption disaster education with physics learning 

process to improve senior high school students’ preparedness for volcanic eruption in Magelang Regency. This 

research used descriptive qualitative method, consisted of two stages: survey using questionnaire and interview. 

The results of this research showed that students’ volcanic eruption preparedness was still low. Students were 

still having minimum knowledge about volcanic eruption disaster preparedness because there was no knowledge 

and simulation about volcanic eruption preparedness at school. Integration of disaster education into the school 

curriculum was one of the strategies that can be done to deal with disaster through education. 
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1. INTRODUCTION 

Based on its geographical location, Indonesia is 

located between the boundaries point of the three 

major tectonic plates of the Earth. Namely the 

Eurasian Plate, the Pacific Plate, and the Indo-

Australian Plate. This geographical location is the 

main causes of natural disasters in Indonesia [1]. 

Table 1 presents the facts of natural disasters that 

occurred in Indonesia from 2019 until 2020. 

Indonesia has many volcanoes. Some of them are 

still active today. One of them is Mount Merapi, 

which located along the border of Central Java and 

Yogyakarta. Mount Merapi has erupted more than 80 

times [2]. The largest eruption occurred in 2010 [3]. 

In 2019 until 2020 there were four volcanic eruptions 

recorded based on data from the National Disaster 

Management Agency. 

Common hazards that occur due to the eruption of 

Mount Merapi include the incandescent lava, 

volcanic ashes, and cold lava. The volcanic ashes and 

cold lava due to the eruption of Mount Merapi have 

hit the surrounding areas. Magelang Regency was 

one of the areas affected by the eruption of Mount 

Merapi [3]. Figure 1 shows the illustration of Mount 

Merapi Volcanic Eruption. Figure 2 shows the 

volcanic ashes after Mount Merapi eruption on June 

21st, 2020. Figure 3 shows the post eruption lahars [2] 

and Figure 4 shows the impact of lahars [2]. 

Table 1. Disaster Incidence Data in Indonesia from 

2019 until 2020 

Disaster T ype Number of 

Events 

T he injured 

victims 

Flood 390 1047 

Landslide 356 81 

Floods and 

Landslides 

5 1 

Abrasion 8 4 

Whirlwind 575 124 

Forest Fires 55 0 

Earthquakes 13 147 

Volcanic 

Eruption 

4 0 
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Public participation is needed to deal with the 

Merapi volcanic eruption. However, public 

awareness about disaster was still minimum [4]. In 

the society, school-aged children are most vulnerable 

to disasters, so preparations for disasters must be 

made for them through education. School-aged 

children have the potential to be an effective agent to 

communicate disaster mitigation, preparedness, and 

information to their parents [5]. 

Knowledge and preparedness for natural disasters 

can be implemented by various ways. One of them, 

by designing Standard Operating Procedures (SOP) at 

schools [6]. Schools played important roles in 

providing the knowledge about disasters including 

disaster prevention, disaster management methods, 

and post-disaster recovery [7]. Disaster education at 

schools was aimed to increase students’ awareness of 

the impacts of the disasters and encourage students’ 

preparedness for natural disasters [5]. In addition, it 

may increase students’ knowledge about disasters, 

including prevention, response, assistance, and 

preparedness planning to provide an overview and 

how to handle disasters in an appropriate way [7]. 

Disaster education strategies in schools can be 

integrated into subjects related to natural disasters. 

For elementary and junior high school students, it can 

be integrated into Natural Science subjects. 

Meanwhile, for high school students it can be 

integrated into physics subjects [8]. This can be done 

by adding disaster simulations in the learning process 

[9], using pictures and worksheets [8], videos, 

posters, experiments, demonstrations [10] and 

teaching materials [11]. Knowledge of natural 

disasters needs to be taught to the students from an 

early stage, so students can be better to prepared for 

disasters [12]. 

Considering that several schools in Magelang 

were in the areas affected by the eruption of Mount 

Merapi, it is necessary to integrate the volcanic 

disaster education. One of them is in physics subject. 

The purpose of this research was to study the 

integration of volcanic eruption disaster education in 

physics learning as an effort to improve students’ 

preparedness in high schools in Magelang Regency. 

2. RESEARCH METHOD 

The method of this research was descriptive 

qualitative, consisted of two stages: survey using 

questionnaire and interview. The subjects of this 

research consisted of 10 students who were attended 

  
Figure 1. Volcanic Eruption Figure 2. Volcanic Ashes After Eruption 

(Image taken on June 21st, 2020) 

  
Figure 3. Lahars After Eruption         Figure 4. Impact of Lahars 
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school in prone areas of volcanic eruptions in 

Magelang Regency. The instruments used were 

interview guideline and questionnaire sheet. The 

interview guideline consisted of six questions, shows 

in Table 2. While the questionnaire sheet instrument 

consisted of eight questions covering two aspects, 

namely education and preparedness aspects, shows in 

Table 3. 

The preparedness interview data analysis was 

conducted in a descriptive qualitative manner. The 

questionnaire used a Likert scale by giving the 

highest score, 5 for strongly agreeing answer and the 

lowest score, 1 for strongly disagree answer. 

Equation (1) used to get the percentage of each 

aspect. 

100%nP
f

N
               (1) 

nP  is the percentage of volcanic eruption disaster 

preparedness, 𝑓 is the total score for each indicator, 

and 𝑁 is the maximum score for each indicator? 

3. RESULT AND DISCUSSION 

Integration of disaster education in schools was 

very important to provide students’ knowledge in 

dealing with disaster, especially volcanic eruption. 

The students’ knowledge may increase the students’ 

preparedness. Students were expected to be able to 

convey their knowledge to their families at home [8]. 

 3.1. Survey Stage using a Questionnaire 

The results of the questionnaire about the 

integration of disaster education and preparedness in 

schools can be seen in the Figure 5. 

Table 2. Questions of Interview 

Number Question 

1. Have volcanic eruption disaster preparedness been implemented in the schools? 

2. How is the implementation of preparedness in schools? 

3. Have you ever conducted a volcanic eruption disaster preparedness simulation? 

4. Do you know where the evacuation route near your school located? 

5. How do you prepare yourself if one day you deal with the volcanic eruption disaster? 

6. Do you know what should you do after the volcanic eruption disaster occurred?  

Table 3. Aspects and question on the survey 

Aspect Number Question 

Education 1. Has the school made it a practice to insert information and preparedness to deal 

volcanic eruptions through several subjects, especially physics subjects for all 

students? 

2. Has your school ever held any training in how to deal with a volcanic eruption? 

3. Has your school have a special sign for early warning purposes in case of a 

volcanic eruption? 

Preparedness 4. Has the school been disseminating information on procedures for dealing with 

volcanic eruptions to the parents of students and their families by utilizing the school 

committee? 

5. Have you ever been trying to find a lot of information about the volcano eruption and 

its effects from various sources? 

6. Having the experience of Merapi eruption, do you know what preparations must be 

prepared in case a volcanic eruption? 

7. Do you know the appropriate way to take cover in the event of a volcanic eruption? 

8. Do you know any signs of a volcano eruption? 
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Figure 5. Percentage of volcano eruption disaster 

preparedness for High School students in Magelang 

regency 

The students’ preparedness for volcanic eruption 

was still low. This was shown by the percentage of 

the results which can be seen in Figure 5. The first 

question with the indicator of integration in learning 

get the lowest percentage, (20%). This shows that the 

integration of disaster education still has not been 

done in the schools. The fifth question, the 

information about the volcano eruption and its impact 

obtained the highest percentage, (48%). Overall, the 

percentage obtained was still below 50%. 

The questionnaire given to students consisted of 

two aspects. The first aspect was about the education 

in schools, consisted of three questions. The most 

chosen answer by the students was that the school 

never inserted any information and preparedness to 

deal with the volcanic eruption through several 

subjects. The school has never conducted the 

procedures for dealing volcanic eruption and does not 

have a special code or sign for early warning purpose 

in the event of a volcanic eruption. From the 

students’ answers, the three questions resulted in a 

low percentage. 

The second aspect was about the preparedness of 

students which consisted of five questions. Overall, 

students still have a minimum knowledge about 

volcanic eruption preparedness. Some students have 

been looking for information about volcanic eruption 

and its impacts, but there are no. more than three 

sources, hence disaster education needs to be 

included in the learning process in schools prone to 

volcanic eruption. 

3.2. Interview Stage 

After survey, the next stage was an interview 

about the preparedness for the volcano eruption. The 

results of the interview showed in Table 4. 

Overall, disaster preparedness, especially volcanic 

eruptions, has not been implemented optimally in 

their schools. Disaster simulations and socialization 

about evacuation route or safe points near the schools 

have not been put into practices. Some students know 

how to prepare themselves if one day there was a 

volcanic eruption and what to do after a volcanic 

eruption occurs. The activities that conducted by 

students in preparing themselves in case of a volcanic 

eruption and after a volcanic eruption are activities 

which conducted based on their own experiences. 

Students do not know whether the activities they are 

doing are right or wrong, so they need further 

explanation from parties who knew better, as an 

example from teacher. 
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Table 4. The Results of Preparedness Interview 

Question 

Number 

Answer 

1. All students said that volcanic eruption disaster preparedness had not been implemented in the 

schools. 

2. Overall, students said that the school had not implemented disaster preparedness activities. One 

student said that the school had prepared an evacuation route sign at a certain point. 

3. All students said that they had never conducted any volcanic eruption disaster preparedness 

simulation. 

4. Seven students did not know where the evacuation route to the safe point located near to their 

school. 

5. Eight from ten students have prepared themselves if one day they deal with the volcanic eruption 

disaster. 

6. Five from ten students know what they must do after volcanic eruption disaster occurred such as 

not returning home before instructions were given, monitoring information from related authorities, 

wearing masks, avoiding cold lava hot spots, cleaning the environment, and doing community 

service to repair public facilities. 

  

Integration of disaster education can be included 

in the school curriculum, considering that Indonesia 

is a disaster-prone area. Teachers are expected to 

have an effort to provide knowledge about natural 

disasters to the students [13]. Efforts from teachers to 

provide knowledge about volcanic eruptions can be 

done by providing information to students about the 

latest issues and facts about volcanic eruption. 

Disaster signs, disaster risks, symptoms, causes, and 

ways to prevent victims from disasters to increase 

students’ preparedness for volcanic eruptions and 

simulations related to volcanic eruptions can also be 

conducted [14]. 

Magelang Regency, one of the areas affected by 

volcanic eruption disaster, requires education in 

schools which integrated with volcanic eruptions. 

One of them is through integrated physics learning 

with volcanic eruptions. The materials and learning 

models used must be suitable and relevant with the 

disaster topic. Suitable physics materials are work 

and energy, impulse and momentum [15], 

temperature and heat, vector or thermodynamic 

analysis [16]. According to the results of a latest 

survey about students’ preparedness, it shows that it 

is very necessary to implement the teaching and 

learning activities using an integrated learning model 

to improve disaster preparedness and students’ 

scientific knowledge [17]. The design of natural 

science learning models integrated disasters 

education is practical and effective to be used in 

learning process [18]. In addition, the integration of 

learning models based on local wisdom is also 

suitable, because it may be adapted to the 

requirements of disaster-prone schools [19].  

Based on the results of surveys and interviews 

that have been conducted, there is a need for 

integration of volcanic eruption disaster education in 

physics. This can be done by considering materials 

that relevant to the topic of volcanic eruptions. 

4. CONCLUSION 

Integration of volcanic eruption disaster 

preparedness has not been implemented optimally. 

Therefore, it is necessary to integrate disaster 

education into the school curriculum as one of the 

strategies that can be done to deal the volcanic 

disasters through education in senior high school in 

Magelang Regency. 
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