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Abstract. : Earthquake hazard has high potential in West Bandung Regency, especially in the areas traversed by the Lembang fault 

(Lembang, Cisarua and Parongpong Districts). Therefore, disaster preparedness education is needed to reduce hazard, impacts, and 

increase the capacity of elementary school (SD). The purpose of this study was to determine the condition and level of preparedness of 

the elementary school in the three sub-districts in facing earthquakes based on implementation of disaster preparedness education. This 

study used a quantitative approach through a survey with a sample size of 118 students, 36 teachers, and 36 principals/representatives 

of SD in Lembang, Cisarua, and Parongpong Districts, West Bandung Regency. Measurement of preparedness is carried out by 

measuring the parameters of knowledge, policies and guidelines, emergency response plans, disaster warnings and resource mobilization 

in the elementary school then analyzed using index analysis which shows the level of preparedness of the elementary school  . The 

results showed that students’ preparedness falls into category prepared (index = 75.48), as well as teachers’ preparedness (index = 

73.38), while the school preparedness falls into category not yet prepared (index = 31.9) and should improve its’ preparedness. These 

results indicate that students’ and teachers’ level of preparedness are very good although the infrastructure and the school preparedness 

implementation are not yet sustainable. The results also showed that the level of preparedness of the elementary school in the region 

falls into category of nearly prepared with an index value of 56.13. School as an institution and the whole school community should 

increase the level of preparedness through further study focusing in seismic study and structural or nonstructural study. Disaster 

preparedness in elementary school (SD) takes infrastructure support, education and institutionalization of preparedness that eventually 

allows the preparedness actions. 
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I. INTRODUCTION 

Indonesia is one of the places that is often hit by 

earthquakes because of Indonesia's geographical location on 

the collision of three large tectonic plates, namely the 

Eurasian LemqZApeng, the Indo-Australian Plate and the 

Pacific Plate (BNPB, 2010). The movement of these plates is 

what triggers the active faults that cross most regions in 

Indonesia including West Java (Hidayat et al., 2008).  If this 

fault becomes active, the area it passes through becomes 

prone to earthquakes.  

The existence of interactions between these plates places 

the Indonesian region as a region that is very prone to 

earthquakes (Milson et al., 1992). The high level of seismic 

activity can be seen from the results of recording where in the 

period 1897-2009 there were more than 14,000 earthquakes 

with a magnitude of M> 5.0 (Irsyam et al., 2010). In the last 

six years, various major earthquake activities have been 

recorded in Indonesia, namely the Aceh earthquake 

accompanied by the tsunami in 2004, the Nias earthquake in 

2005, the Yogyakarta earthquake in 2006, the Tasik 

earthquake in 2009 and finally the Padang earthquake in 2009 

(Irsyam et al., 2010). 

Almost all destructive earthquakes are produced by 

movements along active faults (Hidayat et al., 2008).  

According to Keller and Pinter (1996), an active fault is a fault 

that once moved over the past 10,000 years.  One of the faults 

that is estimated to be an active fault that triggered an 

earthquake in West Java is the Lembang Fault (Hidayat et al., 

2008). 

The Lembang Fault is located approximately 10 km north 

of Bandung City which crosses Lembang District with a 

length of about 22 km in a west-east direction (Hidayat, 2009). 

The existence of this fault crosses densely populated 

settlements and tourist areas. The Lembang Fault is one of the 

most interesting geological landmarks in the Bandung plateau 

with a clear geomorphological expression of neotectonic 

activity in the Bandung Basin (Karopeboka, 2006). Its close 

proximity to residential areas along Lembang to Cisarua, 

resulting in this fault having the potential to cause earthquake 
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disasters in the area and around the area. It is proven by the 

earthquake in 1999 that it originated from the fault (Kertapati, 

2006 and Marjiyono et al., 2008). Based on the catalog of 

destructive earthquakes in Indonesia (Supartoyo and Surono, 

2008), an earthquake due to the activity of the Lembang Fault 

was recorded on July 11, 2003 which caused damage to 

buildings in Cihideung Village, Lembang and the tremors 

were felt in the northeast of the city of Bandung. An 

earthquake due to the Lembang fault activity also occurred on 

July 22, 2011, at 10:00 p.m. 05.46 WIB is at coordinates 

107.72° E and 6.84°S at a depth of 6 km with a magnitude of 

3.4 on the Richter scale which caused damage to buildings in 

Jambudipa Village, Cisarua District (Sulaeman and Hidayati, 

2011). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1.  Geological map of the Bandung sheet and research 

area (Silitonga (2003) in Hidayat (2009)) 

 

Schools in earthquake-prone areas are at risk of severe 

damage and even victims, both students and teachers. Based 

on the experience of natural disasters in the past, unsafe 

schools are the cause of death in the event of a disaster 

(Shoichi, 2009). Data from the United Nations International 

Strategy for Disaster Reduction (UNISDR) (2008) states that 

earthquakes have caused many casualties in the school 

community, including: 

a. In  May 2008, the Wenchuan earthquake in Sichuan, 

China, claimed about 7,000 students trapped in the ruins 

of a school building.  

b. The earthquake disaster that occurred during school 

hours in the Spitak area of Northern Armenia, which 

claimed the lives of many students due to the rubble of 

the earthquake, for example, in one school, as many as 

285 out of 302 children died.  

c. The 1999 earthquake in Chi Chi, Taiwan, caused 43 

schools in Nantou and Taichung provinces to be 

completely destroyed and about 700 other schools across 

the country were damaged to varying degrees.  

d. The earthquake in Gujarat, India in 2001, damaged more 

than 11,600 schools.  

e. The earthquake that occurred in Kashmir in 2005. The 

earthquake occurred just as school started and caused the 

deaths of 18,000 students, most of whom were trapped in 

the ruins of the school building. The Kashmir earthquake 

also caused the collapse of 6,700 schools in the outskirts 

of the northwestern province and about 1,300 schools in 

the Pakistani-administered Kashmir region were also 

damaged.   

 

Conditions in Indonesia are not much different. 

Thousands of children have been victims of damage and 

chaos due to disasters in Indonesia. One-third of the 200,000 

victims who died in the 2010 Aceh tsunami were children 

(Andina, 2010). Children's vulnerability to disasters is due to 

limited understanding of disasters and lack of preparedness in 

dealing with disasters (PMI, 2005). The level of disaster risk 

is not only determined by the potential for disaster, but also 

determined by preparedness efforts in dealing with disasters 

(UI Psychological Crisis Center, 2012).  

The impact of the earthquake disaster is so large that it is 

a major problem for the community and the school 

community. The magnitude of the impact depends on the level 

of hazard, vulnerability, and capacity in dealing with disasters. 

According to Ozmen (2006), schools have a very important 

role in preventing and reducing the impact of disasters and to 

achieve resilient communities. Realizing this, UNISDR 

launched a disaster risk reduction campaign in schools during 

2006 and 2007 (Shoichi et al., 2009). The campaign is aimed 

at raising awareness to prioritize school safety in various 

countries and has become a global movement, such as 

earthquake basic knowledge and education by UNISDR and 

a joint movement in school safety initiatives. Disaster risk 

reduction (DRR) is a long-term activity, as part of sustainable 

development, by using knowledge, innovation, and 

knowledge to build a safe and resilient culture in all 

educational units, as stated in the Hyogo Framework for 

Action 2005-2015, and has also become a commitment of the 

Indonesian nation with the development of a DRR 

mainstreaming strategy (Ministry of Education and Culture, 

2010).  

The concept of mainstreaming DRR in the education 

system is the process of incorporating various DRR 

considerations into the education system including the 

expansion of work and results of policies, strategic 

frameworks, planning, implementation, institutional 

measures, infrastructure facilities, and learning 

implementation in learning participants; or to develop and 

develop activities for prevention, disaster mitigation and 

disaster preparedness in educational institutions (Ministry of 

Education and Culture, 2010). Disaster preparedness 

education is very important to be carried out in schools 

because students are members of society who are vulnerable 

to natural disasters. Carter stated that preparedness is the 

actions that enable governments, organizations, communities, 

and individuals to respond effectively and quickly to disaster 

situations (Carter, 2008). Disaster preparedness can be done 

by preparing oneself with effective equipment, with the aim 

of improving safety and protecting human lives (Coppola, 

2007). 

After disaster preparedness education efforts are carried 

out in schools, to find out the level of preparedness of the 

school community, it is necessary to take measurements. 
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There are several frameworks used, including the LIPI-

UNESCO and Sutton-Tierney frameworks. Some previous 

studies have shown that effective disaster preparedness efforts 

in schools are not only limited to teaching but also by 

involving students in disaster preparedness activities and 

practices and that the importance of community or community 

involvement to support students in disaster risk reduction 

efforts in schools (Shiwaku, Shaw, Kandel, Shrestha, & Dixit, 

2007). Kano and Bourque (2008) concluded that the level of 

school preparedness is positively influenced by funding for 

preparedness efforts and the institutionalization of disaster 

preparedness groups in schools. In addition, Hosseini and 

Izadkhah (2006) concluded that school emergency 

preparedness/response plans should be part of the 

regional/government disaster management plan which also 

includes detailed disaster response plans and personnel 

training. 

In elementary school, students can become agents as well 

as communicators to disseminate knowledge about disaster 

education to their peers, parents and the environment. 

Students are an asset for the development and future of the 

nation, so they must be protected from various disaster threats. 

Thus, it is very important that every school in disaster-prone 

areas has preparedness in dealing with disasters as part of 

efforts to reduce disaster risk. Disaster preparedness 

education can help students know the potential danger of 

earthquake disasters in the Lembang fault area and the 

importance of preparedness for schools in facing the threat of 

earthquake disasters, so it is necessary to carry out disaster 

preparedness education and research efforts to measure the 

level of school preparedness in dealing with earthquake 

disasters in the Lembang, Cisarua, and Parongpong sub-

districts of West Bandung Regency. This research focuses on 

how the level of preparedness of elementary schools based on 

the implementation of disaster preparedness education in the 

sub-districts of Lembang, Cisarua, and Parongpong, West 

Bandung Regency which are prone to earthquakes.  

Research to measure the level of school preparedness 

based on the implementation of disaster preparedness 

education is part of efforts to reduce disaster risk more 

effectively. This research will focus on the implementation of 

disaster preparedness education and the level of preparedness 

of elementary schools in dealing with earthquake hazards. 

Because, at school age, children spend most of their time in 

school so the likelihood of an earthquake occurring by the 

time they are in school is very high. 

This research was conducted in elementary schools (SD) 

in Cisarua, Lembang, and Parongpong Districts, West 

Bandung Regency. Elementary schools (SD) were chosen 

because in terms of age, knowledge, and experience of 

elementary school students are considered to be less than 

junior high and high school students, making elementary 

school students more vulnerable. According to the Center for 

Education Data and Statistics (PDSP) (2013), the number of 

elementary school buildings in the three sub-districts is more 

than the level of junior and senior high school education units, 

which makes them more vulnerable to earthquakes. 

 

II. RESEARCH METHODS 

The method used in this study is a quantitative descriptive 

research method using index analysis. This research will 

reveal information about the picture of the level of 

preparedness of the school community. The research design 

used is cross sectional or survey, i.e. all observed variables, 

both independent and dependent, are measured at the same 

time during the research (Jannah and Prasetyo, 2005). his 

research will be conducted in elementary school communities 

(SD) in three sub-districts, namely Cisarua, Lembang, and 

Parongpong Districts, West Bandung Regency. The location 

was chosen with the consideration that the three sub-districts 

are areas prone to earthquake disasters caused by the 

movement of the Lembang Fault. 

The sampling method of this study is simple random 

sampling or Simple Random Sampling (SRS) from 

elementary school data in Lembang, Cisarua, and Parongpong 

Districts. To calculate the minimum sample number, the Isaac 

and Michael formula is used (Sugiyono, 2012). The minimum 

number of samples obtained, which is 95.34, was rounded to 

95 SD/MI students. The researcher added 13% of the sample 

to avoid exclusion in the middle of the research so that the 

number of samples to be studied became 107 SD/MI students. 

The number of schools followed the sample number of 107 

with representatives of each school as many as 3 

elementary/MI students. To obtain data representing the 3 

sub-districts, around 36 schools were needed with the 

proportion of Lembang District as many as 17 SD/MI, 

Parongpong District as many as 11 SD/MI, and Cisarua 

District as many as 8 SD/MI. Furthermore, to determine 

which elementary schools were the research sites, a linear 

systematic sampling method was used. Procedure for using 

linear systematic sampling method (Shalabh, 2013). 

After the entry process is complete, the next data analysis 

technique used is to make a table of each variable or a cross 

table between variables, bar charts, and pie charts. Single 

tables, cross-variable tables, and bar charts are used to 

describe the state of preparedness of the school community in 

dealing with disasters. The level of preparedness of the school 

community in this study was analyzed using index values. 

Index value is a comparison number between one number and 

another that contains certain characteristic information at the 

same or different place and time (LIPI and 

UNESCO/UNISDR, 2006). The index figures in this study 

include indexes per parameter, namely knowledge and 

attitudes (PS); policies and guidelines (KP), emergency 

response plans (RT); disaster warning system (SP), resource 

mobilization (MS), asset protection (PA), adjustment to 

emergency and recovery conditions (PKP), and 

implementation of recovery activities (PP) at each source of 

questionnaire. 

 

III.  RESULTS AND DISCUSSION 

The level of preparedness of the school community in this 

study is categorized into 5, as follows: 
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Table 1. Household Preparedness Level Assessment  

No Index Value Category 

1 80 – 100 Highly Prepared 

2 65 – 79 Ready 

3 55 – 64 Almost Ready 

4 40 – 54 Less Prepared 

5 Less than 40 (0 - 39) Not Ready 

Source: LIPI-UNESCO/ISDR: 2006, 47 

 

The index range is at a value of 0 – 100. The overall index 

value of the sample is the sum of the parameter index of a 

single respondent. The overall index of the sample is 

calculated by summing the index of the entire sample divided 

by the number of samples. 

The combined index of several parameters is calculated 

using a weighted composite index, meaning that each 

parameter has a different weight. The value of the 

preparedness index is calculated by using the weighted 

average value of each preparedness parameter, in calculating 

the school preparedness index against 5 parameters. 

The determination of the index value for each parameter 

is calculated based on the formula : 

  

 
 

Table 2. Characteristics of the school community sample 

 

 
 

Table 2 shows the total number of public primary schools 

(SDN) studied as many as 31 schools, more than the private 

schools which totaled 5 schools. Of the 36 schools, the 

percentage of female teacher respondents (69.4%) was higher 

than male teacher respondents (30.6%). Meanwhile, the 

percentage of female student respondents is also higher 

(70.4%) than male student respondents (29.6%). 

The height of the school in the three sub-districts is at an 

altitude of > 1000 m, including highlands with hilly 

topography. The table also shows the type of wall and type of 

school building. All schools, namely 36 schools (100%) use 

concrete/brick walls. For the type of building, a small part of 

the school buildings, namely 9 schools (25%) use multi-storey 

buildings and the other 27 schools (75%) are non-storey. The 

level of preparedness of the school community is a 

combination of the level of preparedness of the school as an 

institution, teachers, and students. In general, the school 

community's preparedness index in dealing with earthquakes 

in this study is as follows. 

 

TABLE 3. School community preparedness index 

 
                                     

Table 3 shows the preparedness index according to the 

parameters and components of the school community 

consisting of the school as an institution, teachers, and 

students.  The index according to the components of the 

school community, the school as an institution has low 

preparedness or is not ready (index = 26.39). The teacher 

component index has a fairly high preparedness or is in the 

ready category (index = 70, 78). Meanwhile, the student 

component index is included in the ready category (index = 

73.61). 

Based on table 3, it is known that the total index of the 

school community is in a state of unpreparedness (index = 

50.48). Although the total index was declared to be less 

prepared, the index of the knowledge parameters of teachers 

(index = 78) and students (index = 78.8) was in a state of 

preparedness. The total knowledge index is expressed in a 

ready state (index = 78.34) 

The index of school policy and guideline parameters is in 

the unready category (index = 27.8). 

The parameter index of the total emergency response plan 

was at an underprepared level (index = 46.8). Meanwhile, the 

school component response plan index is in a state of unready 

(index = 30.42). Even so, the index of emergency response 

plans of teachers (index = 71.7) and students (index = 66.25) 

is in a state of readiness.   

Table 3 also shows that the index of total disaster warning 

parameters is in an underprepared state (index = 51.05). This 

is followed by the school disaster warning index (index = 

54.63), teachers (index = 42.6) and students (54.8) who are in 

an unprepared condition. 

The total resource mobilization index is in an unready 

condition (index = 35.8). The school resource mobilization 

index is also in an unready condition (index = 27). But in 
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contrast to schools, the teacher mobilization index is in a state 

of almost readiness (index = 57.9). Meanwhile, the 

mobilization of student resources is in a state of lack of 

readiness (48.15). 

The index of asset protection parameters is in an unready 

condition (index = 22.6). Followed by other parameters, 

namely the parameters of emergency response adaptation and 

recovery (index = 6.9) and recovery initiation (index = 0) 

which are also in an unprepared condition. 

Preparedness activities include developing all 

preparedness strategies, policies, institutional structures, early 

warning system capabilities or forecasting, and planning that 

determine measures aimed at assisting at-risk communities in 

safeguarding their lives and assets by being alert to hazards 

and taking appropriate action in the face of imminent threats 

or disasters (UNISDR & UNOCHA, 2008). According to 

Carter (1991) in (LIPI-UNESCO/ISDR, 2006) preparedness 

is the actions that enable governments, organizations, 

communities, communities and individuals to respond 

effectively and quickly to disaster situations. Included in the 

preparedness measures are the preparation of disaster 

management plans, resource maintenance and personnel 

training. Meanwhile, UNOCHA-UNISDR (2008) states that 

preparedness is the knowledge and capacity developed by the 

government, professional organizations organizing 

emergency response and post-disaster recovery, communities 

and individuals to effectively anticipate, respond, and recover 

from the impact of dangerous events or conditions that can 

and will occur.  

From a psychological perspective, preparedness is seen as 

something that consists of activities that aim to improve 

response activities and coping skills (Sutton & Tierney, 2006). 

The eight dimensions of disaster preparedness according to 

Sutton and Tierney (2006) include disaster knowledge, 

management of the direction and coordination of emergency 

operations, formal and informal agreements, supporting 

resources, protection of life safety, protection of property, 

adjusting to emergencies and recovery, and finally quickly 

identifying recovery activities. 

Şakiroğlu (2005) stated that preparedness can reduce the 

physical and psychological impact that disasters can cause 

and so that individuals do not experience traumatic/stressful 

symptoms in the event of a disaster in the future. Meanwhile, 

according to Şakiroğlu (2005), preparedness consists of at 

least 3 categories, namely:  

a. Resource readiness, including materials and materials 

needed during disasters, e.g. food, water supply, P3K 

equipment, etc.  

b. Emergency planning, including coordination, evacuation 

and rescue plans.  

c. Knowledge and skills, The third category relates to the 

individual's knowledge and abilities regarding disasters 

and disaster response. 

In general, UNOCHA-UNISDR (2008) provides an 

explanation that preparedness is a pre-disaster activity carried 

out in the context of disaster risk management and based on 

good risk analysis. This includes the development/ 

improvement of overall preparedness strategies, policies, 

institutional structures, warnings and forecasting capabilities, 

as well as plans that specify tailored measures to help at-risk 

communities save their lives and assets by being alert to 

disasters and taking appropriate actions to address imminent 

or actual threats. Preparedness as part of the disaster 

management process is a concept that is developing today, 

increasing preparedness is one of the important elements of 

proactive disaster risk reduction activities, before a disaster 

occurs.  

The change in the paradigm of disaster management is no 

longer viewed as an action during an emergency response 

situation but disaster management is prioritized in the pre-

disaster phase which aims to reduce disaster risk. All activities 

that are within the scope of pre-disaster are prioritized. 

Activities in disaster management consist of activities before 

the occurrence of a disaster (pre event), and after the 

occurrence of a disaster (post event) (Bappenas, 2009). 

Activities after a disaster can be in the form of disaster 

response/emergency response or disaster recovery. Activities 

carried out before a disaster occurs can be in the form of 

disaster preparedness and disaster mitigation (reducing the 

impact of disasters).  

From these various understandings, in this study, it can be 

concluded that preparedness is the steps taken by 

governments, organizations, communities, and individuals 

that are carried out quickly and effectively to improve safety 

when disasters occur. Preparedness is carried out before a 

disaster occurs but the potential for it to occur is already there. 

To understand preparedness, several theoretical 

approaches can be used, one of which is Social Cognitive 

Theory by Bandura in 1986. This theory posits that there is an 

interaction between individual, behavioral, and 

environmental factors that can result in preparedness. (Zeviar 

et al, 2012). 

Paton (2005) research on disaster preparedness reviewed 

from the perspective of social cognition explains that 

preparedness is conceptualized as three separate but 

interrelated phases, namely factors that motivate individuals 

to prepare, the formation of intentions, and the decision to 

prepare. According to Paton (2003), social cognition variables 

including problem-focused coping, self-efficacy, and sense of 

community can predict preparedness and resilience to natural 

hazards.  

Cognitive factors in individuals include knowledge, 

expectations, subjective perceptions, values, goals, and 

personal standards that play an important role in shaping 

personality, then personality will affect behavior. Changes in 

environmental factors, such as disasters, will cause a person 

to change their behavior to be more alert. (Lenawida, 2011; 

Zeviar et al, 2012) 

According to Ronan et al. (2005), in research on 

preparedness in children in schools, a significant difference 

was found between children who had participated in disaster 

education programs and children who did not participate in 

the program, where it was reported that children who did not 

participate in disaster education often felt afraid when 

thinking or talking about disasters. Furthermore, compared to 

children who have participated in disaster education programs, 
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children who have not participated in disaster education 

programs have the perception that their parents can become 

angry if they are invited to discuss a dangerous event or a 

disaster. Paton (2003) research on disaster preparedness 

reviewed from the perspective of social cognition explains 

that preparedness is conceptualized as three separate but 

interrelated phases, namely factors that motivate individuals 

to prepare, the formation of intentions, and ultimately the 

decision to prepare. 

Schools have a responsibility to be on standby when an 

earthquake occurs so that they can keep children safe when a 

disaster occurs. Preparedness education given to children 

must be continued with drill exercises on safe attitudes and 

evacuation (Mamogale, 2011). In addition, schools can 

connect children, families and communities in disaster 

preparedness efforts. In addition to its main function as an 

educational medium for children, schools also make other 

contributions that are more than just educational media. 

Schools also contribute to the development of diverse regions, 

ranging from culture to economic activities, from information 

to the environment and vice versa. 

 

IV. CONCLUSION 

Based on the results of the research that has been carried 

out, it can be concluded that the level of preparedness of the 

school community in dealing with earthquakes in Lembang, 

Parongpong, and Cisarua Districts, West Bandung Regency is 

50.48%. This shows that the level of preparedness of the 

school community to face earthquakes in the region is still 

relatively low. From the results of the study, the 

recommendations that can be given by the researcher are as 

follows: For local governments, especially in the West 

Bandung Regency area. From the research, parameters were 

obtained that were built by the researcher to measure the level 

of preparedness. These results can be used by BPBD and the 

West Bandung Regency Education Office, to conduct further 

studies, especially related to seismic or structural studies as 

well as non-structural studies. For the next researcher in the 

field of disasters. Further research is still needed on other 

factors that are more measurable for the preparedness of the 

school community to face earthquakes. The results of existing 

research must be communicated between researchers and 

decision-makers in order to obtain comprehensive variables 

to improve the preparedness of the school community to face 

disasters. For the school community in Indonesia in general 

and West Bandung in particular, the results from the research 

were obtained that the preparedness of the school community 

to face the earthquake must involve the surrounding 

community. 
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