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ABSTRACT 
 

Public awareness of earthquake-resistant houses can increase the region's resilience to earthquake disasters. This study 

aims to conduct a comparison of two different groups of people on their opinion of earthquake-resistant housing variables 

and actions to increase the quality of their house. For supporting public awareness of earthquake-resistant houses, the purpose 

also determines the latent variables of earthquake-resistant houses and actions from the public for improving the quality of 

the residential building. This quantitative research begins by collecting the earthquake-resistant house attributes through 

journal reviews.  This study used a closed-ended questionnaire to collect data on public experiences of earthquake disasters. 

For data analysis, it used correlation analysis to determine the level of relationship between two variables and utilizes factor 

analysis to reduce the variable to a small number of factors. The two groups that have different experiences of earthquakes 

tend to have similar opinions about the characteristics of earthquake-resistant houses and the actions for improving the quality 

of residential buildings. The five factors of the earthquake-resistant housing are safe structural construction, fixed 

architectural elements, open accessibility, lightweight-ductile material, and simple floor plan. Then the three factors represent 

the actions for improving residential quality, namely, to improve material and structure, build an earthquake-resistant house, 

and make accessibility easy and safe. 
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INTRODUCTION 

 

The physical environment, social, and economic 

conditions of the community affect vulnerability to 

disasters (Singh, Eghdami & Singh, 2014). Besides 

the decline in the physical environment, social and 

economic environmental conditions can reduce the 

ability of people to deal with natural disasters (BNPB, 

2014). But on the contrary, improving the quality of 

the physical environment, social and economic 

capacity, reduce vulnerability to natural disasters. 

Increased social capacity, such as community aware-

ness of disaster risk individually or collectively, 

reduce vulnerability to disasters significantly (IFRC & 

FCS, 2011). According to Kung & Chen (2012), 

people who have experience with natural disasters 

have more awareness in doing to reduce disaster risks, 

when compared to those who have never experienced 

them. A person's experience with earthquakes can be 

a trigger to increase their knowledge of the earth-

quake’s disaster around their neighborhood (Dama-

yanti & Sagala, 2013). 

A residential house is a domestic scale building 

to fulfill the security of its inhabitants, both to climate 

conditions and the effects of natural disasters such as 

earthquakes. The initial step in raising public aware-

ness independently in the context of earthquake 

disaster is to know and understand the attributes or 

characteristics of the earthquake-resistant house. 

Structural and non-structural factors influence the 

resilience of houses against earthquakes (Hariyanto et 

al., 2016). Structural factors consist of variables, 

including responsive structures, appropriate materials, 

simple forms, and stable soil conditions (Kusumastuti 

et al., 2008; Harmankaya & Soyluk, 2012). Non-

structural factors are undamaged architectural ele-

ments during an earthquake, the ease of occupants 

saving themselves (Mora et al., 2015) and the proper 

implementation of construction (Arya et al., 2014). 

The variables of the two factors then develop into 

nineteen attributes that characterize earthquake-resis-

tant houses. There are 10 variables in the structural 

category, namely stable structure, firm structure, 

ductile structure, lightweight material, ductile mate-

rial, quality material, simple symmetry floor plan, 

regular floor plan, solid soil, stable soil (Kusumastuti 

et al., 2008; Harmankaya & Soyluk, 2012; Ozmen & 

Unay, 2007). There are 9 variables in the non-

structural category, namely accessible openings, fixed 

molding, fixed wall ornament, fixed ceiling ornament, 
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simple spatial layout, alternative exit-door, a chance 

for self-save, constructions as planned, and construc-

tion as per requirements (Mora et al., 2015; Arya et 

al., 2014). This large number of variables makes it 

difficult for the public to remember and understand 

them. According to Vicente, Ferreira, Maio, Koch 

(2014), simple and easy to understand communication 

is an effective way to increase public awareness. For 

that, we need an effort to reduce the number of 

attributes. For this reason, this research intends to find 

the primary factor of earthquake-resistant houses. The 

find of this main factor supports the public in 

understanding earthquake-resistant houses variables 

so that it has a positive impact on public awareness of 

earthquake-resistant houses. 

Building construction without involving experts 

has an impact on houses that are vulnerable to 

earthquakes (Damayanti & Sagala, 2013). For that to 

improve the quality of residential building for seismic 

resilience, building owners must involve professionals 

or building experts when building an earthquake-

resistant house. Some experts say that building 

owners may improve building structures (Damayanti 

& Sagala, 2013), reduce ornaments, walls, ceilings, 

and roofing materials (Mora et al., 2015) when reno-

vating their building. They also state in terms of 

building form; it is safer a regular or symmetry floor 

plan than an irregular floor plan (Harmankaya & 

Soyluk, 2012). A simple floor plan can improve 

accessibility, especially if there are some exit doors. 

Residents can easily save themselves when an earth-

quake strike. In general, the design and construction 

have to meet the building requirements (Arya et al., 

2014) for ensuring building resilience of seismic. 

Building design and construction as per requirements 

are also part of the disaster mitigation efforts to reduce 

seismic vulnerability. The last effort for personal and 

family safety is moving to a location or area that is not 

prone to earthquakes due to unstable soil conditions or 

located in areas that have a seismic vulnerability 

(Ozmen & Unay, 2007). So, for improving the quality 

of their houses to be earthquake resistant, residential 

building owners must conduct 11 actions. The struc-

tural category included to improve the structure, roof 

material, wall material, ceiling material, simplify floor 

plan, and reduce ornaments. The non-structural cate-

gory included to add exit doors, involve building 

experts, and move building location. The planning 

and construction category included actions to build 

according on requirements and build earthquake-

resistant houses. This large number of variables 

makes it difficult for the public to remember and 

understand them. For this reason, this study intends to 

find priority actions to support the public in 

improving the quality of their houses so that it has a 

positive impact on public awareness of earthquake-

resistant houses. 

This study aims to conduct a comparison of 

public opinion on earthquake-resistant housing varia-

bles and actions to increase the quality of the house 

from two different groups. The two groups are those 

who have and have never experienced an earthquake. 

In addition to supporting efforts to increase public 

awareness of earthquake-resistant houses variables, 

this study also aims to determine the main factors of 

earthquake-resistant houses and priority actions from 

the public for improving the quality of their residential 

building. 

 

RESEARCH METHODS 

 

This quantitative research begins by collecting 

secondary data and primary data. Secondary data 

were obtained through a journal review to find out the 

results of research on earthquake-resistant house attri-

butes and actions for improving the residential build-

ing quality for seismic resilience. The 19 attributes of 

earthquake-resistant house were retrieved, namely 

“stable structure”, “firm structure”, “ductile structure”, 

“lightweight material”, “ductile material”, “quality 

material”, “simple symmetry floor plan”, “regular 

floor plan”, “solid soil”, “stable soil”, “accessible 

openings”, “fixed molding”, “fixed wall ornament”, 

“fixed ceiling ornament”, “simple spatial layout”, 

“alternative exit-door”, “a chance for self-save”, 

“constructions as planned”, and “construction as per 

requirements”.  The 11 actions for improving the 

residential building quality for seismic resilience were 

retrieved, namely “improve the structure”, “improve 

roof material”, “improve wall material”, “improve 

ceiling material”, “simplify floor plan”, “reduce 

ornaments”, “add exit doors”, “involve building 

experts”, “move location”, “build according on requi-

rements”, and “build earthquake-resistant house”.  

The objects in this study are earthquake-resistant 

houses, public opinion of their attributes, and actions 

for improving residential building for seismic 

resilience. The opinions were from the two groups 

which have or have never experienced an earthquake. 

Thus, we also investigated the community's expe-

rience of the earthquake disaster, whether it affected 

their assessment of earthquake-resistant housing 

variables and actions for improving the houses or not. 

We use secondary data about these attributes and 

actions to create a closed-ended questionnaire. We 

collect primary data by distributing questionnaires 

online to the public community. 
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For collecting primary data, we asked respon-

dents to answer online closed-ended questionnaires to 

collect data on their house and experiences of earth-

quake disasters. In the section about respondents' 

opinions on earthquake-resistant house attributes and 

actions for improving residential building, respon-

dents respond with a Likert scale (1 to 5). The choice 

of number 1 represents the opinion disagree, number 

2 slightly disagree, number 3 is neutral, number 4 

slightly agree, and number 5 shows the respondent 

agrees with the statement in the questionnaire. Table 1 

shows the sample questions about respondent actions 

to improve the house quality based on his/her expe-

rience and knowledge about the earthquake. Table 2 

shows the sample questions about the respondent's 

perception of earthquake-resistant houses. Respon-

dents agree more with the statement when he/she 

choose a higher number. The use of Likert scale is 

appropriate because we can use this scale to assess the 

attitudes, opinions, and perceptions of a person or 

group about an event or social phenomenon 

(Riduwan & Sunarto, 2010; Croasmun & Ostrom, 

2011). Data collection runs from November 3rd, 2016 

to December 31st, 2016. We have a total number of 

respondents, 150 people from various cities in 20 

provinces in Indonesia. The number of respondents 

was 87 (58%) men and women 63 (48%). 

For data analysis, this study uses distribution 

analysis, contingency table analysis, correlation 

analysis, factor analysis, and multivariate analysis. 

Distribution analysis (Neuman, 2014) to determine 

the percentage of respondents' education, public 

opinions on earthquake-resistant house attributes, and 

public opinions on actions for improving their resi-

dential building. The contingency table analysis 

approach can summarize the frequencies of obser-

vations in each variable category (Kateri, 2014). So, 

this study uses it to summarize the frequency of 

education level of respondents and building experts 

involved in building houses, as well as the level of 

education with experience of earthquakes. According 

to Riduwan & Sunarto (2010), researchers can use 

correlation analysis to determine the level of relation-

ship between two variables. For this reason, we use 

correlation analysis to find out the relationship bet-

ween respondents who have and who have never 

experienced an earthquake. The analysis is to reveal 

whether there are opinion differences between the two 

groups of respondents. After that, to reduce the 

variable to a small number of factors, this study 

utilizes factor analysis, namely principal component 

analysis (PCA). With this analysis, we can summarize 

the pattern of correlations between variables to get 

factors that are independent of one another (Jolliffe, 

2002; Abdi & Williams, 2010). To complete the 

nalysis factor, we used the value of Cronbach's Alpha 

reliability items, the mean, and standard deviations. 

Researchers can use multivariate analysis to obtain 

Table 1. Sample Questions about Respondent Actions to Improve the House Quality Based on Experience and 

Knowledge about the Earthquake based on Likert Scale 

 

Questions Disagree
Slightly 

disagree
Neutral 

Slightly 

agree
Agree

Improve building structure 1 2 3 4 5

Simplify floor plan 1 2 3 4 5

Involve building experts 1 2 3 4 5

 

Table 2. Sample Questions about Respondents' Perception of Earthquake-Resistant Houses based on Likert Scale 

Questions Disagree
Slightly 

disagree
Neutral 

Slightly 

agree
Agree

Firm building structures 

support the resilience of 

houses against earthquakes.

1 2 3 4 5

Lightweight building 

materials support the house's 

resistance to earthquakes.

1 2 3 4 5

Symmetrical and simple 

floor plans are safe against 

earthquakes

1 2 3 4 5
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the value of Cronbach's alpha reliability items 

(Cronbach, 1951; Croasmun & Ostrom, 2011). The 

value of the reliability item, which is close to 1.00, 

indicates that the reliability is high. In general, if the 

item value ≥ 0,700 is considered good enough. For 

this reason, this study uses multivariate analysis to test 

the reliability of respondents' opinions on 19 variables 

of earthquake-resistant houses dan opinions on 11 

actions for improving their residential building quality 

for seismic resilience. We conducted a multivariate 

correlation analysis to determine the relationship 

between the opinions of the two groups of 

respondents. The extrapolation was using the average 

value of each question by each group of respondents. 

Then we use the scatterplot matrix to show the results. 

 

RESULTS AND DISCUSSION 

 

From the Contingency Table 3, the education 

level of respondents who have a bachelor's degree 

dominates almost half of the total respondents (48%), 

followed by master's degree (34%), high school 

(11%), and the lowest percentage is a doctoral degree 

(7%). The level of education indicates that most 

respondents are highly educated people so that they 

might have well informed about earthquake-resistant 

houses. But in table 3 shows an exciting finding, 

namely the frequency of respondents who chose to 

build houses without involving experts. Their 

frequency has more percentage (51.33%) than those 

involving experts (48.67%). Respondents that prefer 

to build without involving experts than involving 

experts are those who have high school education 

(82.35% compared to 17.65%), as well as those who 

have a master's degree (58.82% compared to 

41.18%). Meanwhile, those who have a bachelor's 

degree prefer to involve building experts (54.17%), as 

well as those who have a doctoral degree (100%) in 

building their residential building. So, the fact in this 

study is the higher the level of education, the higher 

the frequency in involving experts to build houses. 

Different result only appears in the group of master's 

degrees who have less frequency in involving experts 

than those who have a bachelor's degree. Damayanti 

Table 3. Education Level of Respondents and How to Build Houses  

High 

school 

(SMA)

Bachelor's 

degree (S1)

Master's 

degree 

(S2)

Doctoral 

degree 

(S3)

Count 14 33 30 0 77

Total % 9.33 22.00 20.00 0 51.33

Col % 82.35 45.83 58.82 0

Row % 18.18 42.86 38.96 0

Count 3 39 21 10 73

Total % 2.00 26.00 14.00 6.67 48.67

Col % 17.65 54.17 41.18 100.00

Row % 4.11 53.42 28.77 13.70

17 72 51 10 150

11.33 48.00 34.00 6.67 100.00

Total (count)

Total (%)

Total 

Building houses 

without experts 

(architects and or 

contractors)

Building houses by 

involving experts 

(architects and or 

contractors)

B
u

il
d

in
g

 h
o

u
se

s

Education Level of Respondents

 
 

Table 4. Education Level of Respondents and Their Experience of an Earthquake  

High 

school 

(SMA)

Bachelor's 

degree (S1)

Master's 

degree 

(S2)

Doctoral 

degree 

(S3)

Count 4 29 15 5 53

Total % 2.67 19.33 10.00 3.33 35.33

Col % 23.53 40.28 29.41 50.00

Row % 7.55 54.72 28.30 9.43

Count 13 43 36 5 97

Total % 8.67 28.67 24.00 3.33 64.67

Col % 76.47 59.72 70.59 50.00

Row % 13.40 44.33 37.11 5.15

17 72 51 10 150

11.33 48.00 34.00 6.67 100.00

Education Level of Respondents

Total 

Have no experience

Have experience

Total (count)

Total (%)

E
xp

er
ie

nc
e 

of
 

ea
rt

hq
ua

ke
 in

 th
e 

ne
ig

hb
or

ho
od
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& Sagala (2013) found a relationship between the low 

level of knowledge of the population and the 

resilience of the house to the earthquake and the low 

level of involvement of experts in building residential 

houses in the Lembang fault area. So, there is a 

positive relationship between the level of education 

and the involvement of building experts in housing 

construction. 

From Contingency Table 4, respondents who 

have experienced an earthquake in the neighborhood 

are more than those who have never experienced it 

(64.67% compared to 35.33%). In the three respon-

dent groups, those who have experienced earthquakes 

have more frequencies than those who have never 

experienced it. They have frequency 76.47% com-

pared to 23.53% for the high school respondent's 

group, 59.72% compared to 40.28% for the bachelor's 

degree group, and 70.59% compared to 29.41% for 

the master's degree group. In the group with a doctoral 

degree, each has the same frequency of 50%. The 

experience of earthquakes with education levels do 

not correlate. But both can influence the respondent's 

opinion on the attributes of earthquake-resistant 

houses and the actions that need to improve the 

quality of their residential building to have seismic 

resilience. According to Kung & Chen (2012), people 

who have experience with natural disasters have more 

awareness in doing to reduce disaster risks, when 

compared to those who have never experienced them. 

Next, the discussion is about a comparison of the 

opinions and actions of two groups. They have 

experienced and have never experienced earthquakes 

in their neighborhood. 

 

Public Opinion on Earthquake-Resistant House 

Variables and Actions for Improving Residential 

Building Quality  

 

Figure 1 shows the results of a questionnaire 

with a Likert scale about respondents' opinions on 

earthquake-resistant attributes or variables. The figure 

shows the frequency distribution of the respondents' 

opinions. The "construction as per requirements" 

variable gets the highest percentage of approval from 

respondents (65.3%). The feature that gets the highest 

percentage proves that the public perceives the 

implementation of the construction as per the require-

ments as the variable that most influences the quality 

of residential buildings for earthquake resistance 

compared to 18 other features. This finding is in line 

with Arya, et al. (2014) that said for new construction, 

meeting building regulations and their implementa-

tion is an essential safeguard against seismic vulnera-

bility. The "chance for self-save" variable becomes 

the second one chosen by most respondents (64%). 

So, the selection of the variable "chance for self-save" 

proves that self-safety is a critical and public concern. 

This finding is in line with Mora, et al. (2015). They 

found that the public perception of the essential 

feature of safe building on seismic resilience was the 

provision of safe exits from building rather than 

building materials. 

 

 

Figure 1. Public Opinion on Earthquake-Resistant House 

Variables 

 

Figure 2 shows the results of distribution 

analysis about respondents' opinions on actions to 

improve the quality of residential building on seismic 

resilience. The two highest respondent's approval 

goes for actions of "build according on requirements" 

and "build an earthquake-resistant house." The actions 

of "build according on requirements" get the highest 

approval, 61% of respondents agree with it. Public 

perception of the 'build according on requirements' 

action when planning, building, or renovating houses 

is an action that is in line with the 'construction as per 

requirements' variable. This variable gets the highest 

approval level of respondents for seismic resilience 

home building features. This finding is interesting 

because there is a consistency between opinions on 

earthquake-resistant house characteristics and actions 

to improve the quality of the house so that it has 

seismic resilience. The consistency of these two 

things is also in line with the statement of Arya, et al. 

(2014) that meeting building regulations for building 

design and construction are a critical safeguard 

against seismic vulnerability. The actions of "build an 

earthquake-resistant house" gets the second-highest 
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approval, 47% of respondent agreement. The action 

of building a seismic resilience house is a comprehen-

sive action that covers all stages of planning and 

building construction in seismic prone areas. For this 

reason, the public perception of this action is very 

positive and supportive. Then, the next actions to 

improve the quality of residential buildings are to 

"improve building structure," "involve building 

experts," and "reduce ornaments" in the interior of the 

house. These three actions get the respondents' 

approval of an average of 42%. 
 

 
Figure 2. Public Action to Improve Quality of Residential 

Building 

 

Figure 2 shows "move location" and "simplify 

floor plan" are two actions that are difficult for 

respondents to perceive. The first action is "move 

location," 34% of respondents are disagree with it. In 

general, people have an attachment to the place of 

residence where they live, have a family, work, 

children go to school, so they do not agree for moving 

even though the location has a seismic vulnerability. 

Ozmen & Unay (2007) stated that moving to a 

location or area that is not prone to an earthquake is 

the last effort for personal and family safety. The 

second most unapproved action was the "simplify 

floor plan," 22% of respondents disagree with it. 

People are reluctant to simplify their house plans 

because they think this is not a problem, even though 

a simple floor plan can improve accessibility and 

symmetry of a floor plan can reduce torsion in 

buildings during an earthquake (Harmankaya & 

Soyluk, 2012). 

Comparison of Two Groups of Respondents  

 

Figures 3 and 4 show an interesting phenome-

non about two groups that have different experiences 

but tend to have almost similar opinions about the 

characteristics of earthquake-resistant houses and 

actions for improving the quality of their residential 

buildings. They give opinions on a Likert Scale: 

values 1 (disagree), 2 (slightly-disagree), 3 (neutral), 4 

(slightly-agree), and 5 (agree). The first is a group that 

has experienced an earthquake in their neighborhood. 

The second is a group that has never experienced it. 

The average value of respondents' opinions on the 

features of the earthquake-resistant houses can be 

seen in the line chart in figure 3. It shows that the 

variables "simple symmetry floor plan" and "regular 

floor plan" are the two attributes that are on the rating 

scale 3 (neutral) to 4 (slightly agree), while seventeen 

other variables are on the rating scale 4 (slightly 

agree) to 5 (agree). The results show that both groups 

positively assessed the 19 variables as characteristics 

of earthquake-resistant houses. In the last two 

attributes, "construction as planned" and "construction 

as per requirements," the lines chart overlap.  

 
Figure 3. The Average Value of Respondents' Opinions on 

Earthquake Resistant Houses Attributes. Opinions on a 

Likert Scale: values 1 (Disagree), 2 (Slightly-Disagree), 3 

(Neutral), 4 (Slightly-Agree), and 5 (Agree). 

 

The facts prove that the two community groups 

equally consider that the aspect of construction 

implementation is very influential on the quality of 

earthquake-resistant houses. In the opinion of improv-

ing the quality of their residential building, the 

average of the two groups' opinions even has almost a 

similar trend, as seen in figure 4. The results show that 
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both groups positively assessed the 11 actions for 

improving residential building on seismic resilience. 

The line chart shows that the actions of "move 

location" has the lowest average that is on the rating 

scale 2 (slightly-disagree) – 3 (neutral). The second-

lowest average is "simplify the floor plan," which has 

a rating near to 3 (neutral). The action of "build 

according on requirements" has the highest average 

on the rating 4 (slightly-agree) to 5 (agree). The facts 

of lines chart overlap in some points prove that the 

two groups have equally perceptions about these 

actions. 
 

 
Figure 4. The Average Value of Respondents' Opinions on 

Actions to Improve the Quality of Residential Building. 

Opinions on a Likert Scale: values 1 (Disagree), 2 (Slightly-

Disagree), 3 (Neutral), 4 (Slightly-Agree), and 5 (Agree). 

 

Next, we performed a multivariate correlation 

analysis to find out the level of relationship between 

the opinions of the two groups of respondents. In 

figure 5 and 6, shows the relationship between them 

on the opinions of earthquake-resistant house 

attributes and the opinions of actions for improving 

the quality of the residential building.  They show a 

correlation between the two groups with a coefficient 

value of r = 0.84 and r = 0.92, respectively. Sugiyono 

(2017) said that the correlation coefficient in the range 

of 0.80 - 1 has a great relationship. So, the relationship 

is a strong correlation, and in the same direction 

because the results are positive. This result shows that 

there is no significant difference in opinions between 

the two groups of respondents. The facts are 

interesting because different experiences do not affect 

people's understanding and perception of earthquake-

resistant house characteristics and actions for 

improving their residential building. Both groups of 

people have the same opinion about the variables and 

actions. The finding differs from the opinions of Kung 

& Chen (2012) states that people who have expe-

rience with natural disasters have more awareness in 

doing to reduce disaster risks when compared to those 

who have never experienced them. The level of 

education and adequate knowledge about earthquake-

resistant houses might influence the respondents' 

perception. So, the factor of education level is more 

influential than the experience in this discussion. 

 

 
 

Figure 5. Multivariate Correlation Analysis Result of Two 

Respondent Groups' Opinion on Earthquake Resistant 

House Variables 

 

 
 

Figure 6. Multivariate Correlation Analysis Result of Two 

Respondent Groups' Opinion on Action to Improve the 

Quality of Residential Building 
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Variable Reduction and Naming Factors 

 

For public observation, there are 19 variables for 

earthquake-resistant house and 11 actions to improve 

the quality of residential building on seismic resi-

lience. The many variables and actions make it 

difficult for people to remember and understand one 

by one. For this reason, we do principal component 

analysis (PCA) to find the principal components that 

have an eigenvalue greater than 1. Their values 

exceed the variability of the measured variables, so 

they can represent the variables (Kaiser, 1960). The 

PCA results for earthquake-resistant housing varia-

bles, there were five principal components that have 

an eigenvalue greater than 1. The cumulative percen-

tage is 68.01%. This percentage is enough to describe 

and represent the phenomenon of the 19 variables 

measured. In the variable distribution rotation stage, 

this process produces 5 matrix component rotations. 

The amount is following the number of factors 

resulting from the variable distribution due to the 

rotation process. So, there are 5 groups of variables. 

Table 5 shows the results of the rotation distribution 

of earthquake-resistant housing variables. The five 

latent variables (factor 1 to 5), represent the 19 earth-

quake-resistant housing variables, namely "safe 

structural construction“, "fixed architectural ele-

ments“, "open accessibility“, "lightweight-ductile 

material “, and "simple floor plan“ respectively. 

 

In table 5, the first group (Factor 1), high correlated 

variables are construction as planned, construction as 

per requirements, stable structure, material as per 

requirements, chance for self-save, and firm structure. 

In the second group (Factor 2), the highly correlated 

variables were fixed ceiling ornament, fixed wall 

ornament, and fixed molding. The third group (Factor 

3), high correlated variables are alternative exit-door, 

simple spatial layout, and accessible openings. In the 

fourth group (Factor 4), high correlated variables are 

ductile material, ductile structure, and lightweight 

materials. In the last group (Factor 5), the variables 

that are highly correlated are the regular floor plan, 

simple symmetry floor plan, solid soil, and stable soil. 

Therefore, from observing 19 variables, it can pro-

duce 5 main factors. The five factors of earthquake-

resistant houses are simpler and easier to understand. 

Vicente et al. (2014) state that simple and easy to 

understand communication is an effective way to 

increase public awareness. So, the finding of the five 

factors can support for increasing public awareness of 

the earthquake resistant house. 

Next, the PCA results for actions to improve 

residential building quality, three principal compo-

nents have an eigenvalue greater than 1, with a 

cumulative percentage of 59.5%. This percentage is 

considered enough to describe and represent the 

phenomenon of 11 measured variables. In the variable 

Table 5. Factor Analysis Results with Varimax Rotation of Five Principal Components 
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distribution rotation stage, this process produces 3 

matrix component rotations. The amount is following 

the number of factors resulting from the variable 

distribution due to the rotation process. So, there are 3 

groups of variables. Table 6 shows the results of the 

rotation distribution of actions to improve the quality 

of the house. The three latent variables (factor 1 to 3) 

obtained from the factor analysis can be seen in table 

6. Three factors represent the 11 actions, namely 

"improve material and structure", "build an earth-

quake-resistant house", and "make accessibility easy 

and safe".  
 

Table 7. The Value of Cronbach's Alpha Reliability Items 

of Earthquake-Resistant House variables 

Earthquake-Resistant House 

Variables

Value of Cronbach's 

Alpha (α)

Stable structure 0.877

Firm structure 0.881

Ductile structure 0.882

Lightweight material 0.879

Ductile material 0.875

Material as per requirements 0.876

Simple symmetry floor plan 0.882

Regular floor plan 0.878

Solid soil 0.876

Stable soil 0.876

Accessible openings 0.878

Fixed molding 0.875

Fixed wall ornament 0.874

Fixed  ceiling ornament 0.872

Simple spatial layout 0.871

Alternative exit-door 0.877

Chance for self-save 0.877

Constructions as planned 0.874

Construction as per requirements 0.875

Average Value of Cronbach's Alpha (α) 0.877

Standard deviation 0.003  

In table 6, the high correlated of action variables 

for factor 1 are to improve ceiling material, improve 

roof material, improve wall material, improve 

structure. In factor 2, the highly correlated action 

variables are to build according on requirements and 

build an earthquake-resistant house. In factor 3, the 

action variables that are highly correlated are to add 

exit door, reduce ornaments, simplify the floor plan, 

move location, and involve building experts. Thus, 

from observing 11 actions, it can produce 3 main 

factors. The finding of the three factors can support 

for increasing public awareness of how to improve the 

residential building quality. 

 

Reliability of Respondents' Opinions 

 

We tested the reliability of respondents' opinions on 

19 earthquake-resistant house variables and 11 actions 

for improving residential building using the reliability 

item value analysis of Cronbach's Alpha. The result 

for the 19 variables, the average value of Cronbach's 

Alpha reliability items is 0.877, with a standard 

deviation of 0.003 (table 7). With an average value of 

alpha 0.877, shows the very strength (>0.8) of the 

reliability of all items and the consistency of 

respondents' opinions on questions about the 19 

variables (Cronbach, 1951; Croasmun & Ostrom, 

2011). Then the result for the 11 actions, the average 

value of Cronbach's Alpha reliability items, is 0.779, 

with a standard deviation of 0.013 (table 8). With an 

average value of alpha 0.779, shows the strength 

(>0.7) of the reliability of all items and the 

consistency of respondents' opinions on questions 

about the 11 actions (Cronbach, 1951; Croasmun & 

Ostrom, 2011). The consistency of these opinions 

Table 6. Factor Analysis Results with Varimax Rotation of Three Principal Components 
 

Factor 1 Factor 2 Factor 3

Improve 

material and 

structure

Build 

earthquake 

resistant house

Make 

accessibility 

easy and safe

Improve ceiling material 0.80 -0.01 0.26

Improve roof material 0.70 0.01 0.30

Improve wall material 0.52 0.06 0.14

Improve structure 0.46 0.11 0.27

Build according on requirements -0.13 0.92 0.11

Build earthquake resistant house 0.20 0.76 0.01

Add exit door 0.15 0.02 0.62

Reduce ornaments 0.25 0.15 0.54

Simplify floor plan 0.46 0.03 0.47

Move location 0.19 -0.02 0.44

Involve building experts 0.30 0.27 0.37

Public Action
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might relate to the high cognitive level of the respon-

dents. The educational background of the respondents 

(89% highly educated, see Table 3) supports this 

consistency. Besides, higher education can also erode 

the influence of the background experience of respon-

dents on disasters. Respondents who have and have 

never experienced a disaster have the same tendency 

towards earthquake-resistant house variables. 

 
Table 8. The Value of Cronbach's Alpha Reliability Items 

of Public Actions for Improving Quality of Residential 

Building 
 

Public Action to Improve Quality of 

Residential Building

Value of Cronbach's 

Alpha (α)

Build earthquake resistant house 0.796

Build according on requirements 0.802

Improve structure 0.776

Improve roof material 0.765

Improve wall material 0.782

Improve ceiling material 0.762

Simplify floor plan 0.766

Reduce ornaments 0.775

Add exit door 0.784

Involve building experts 0.777

Move location 0.789

Average Value of Cronbach's Alpha (α) 0.779

Standard deviation 0.013  
 

CONCLUSION 
 

People's opinions about the characteristics of the 

earthquake-resistant houses and actions for improving 

the quality of their house were have analyzed. The 

opinions were from the two groups which have or 

have never experienced an earthquake. This research 

gets results in four findings. The first one was the 

higher the level of education, the higher the frequency 

in involving experts to build houses. Different results 

only appear in the group of master's degrees who have 

less frequency in involving experts than those who 

have a bachelor's degree. The second was the two 

groups that have different experiences of earthquakes 

tend to have almost similar opinions about the 

characteristics of earthquake-resistant houses and 

actions for improving the quality of their residential 

buildings. The level of education and adequate 

knowledge about earthquake-resistant houses might 

influence the respondents' perception. But the person's 

experience with earthquake disaster might be a trigger 

to broaden their knowledge of the natural disaster. So, 

the experience can also be a supportive factor for 

public awareness. However, in this study, the level of 

education and adequate knowledge about earthquake-

resistant houses was more influential than the people's 

experience in this case. The next finding was the 

factors that represent the 19 earthquake-resistant hous-

ing variables. They were five latent variables, namely 

“safe structural construction”, “fixed architectural 

elements”, “open accessibility”, “lightweight-ductile 

material”, and “simple floor plan”. The last finding 

was three-factors represent the 11 actions for improv-

ing the residential building quality. They were three 

latent variables namely “improve material and 

structure”, “build an earthquake-resistant house”, and 

“make accessibility easy and safe”. The five factors 

and three factors are simpler and easier to understand. 

However, the community needs to involve experts, 

mainly from architecture and civil engineering, for 

planning and implementing earthquake-resistant 

housing construction to ensure the quality of buildings 

according to the government's regulation. In the initial 

findings, awareness to involve experts is related to 

education level. Therefore, in the future, it is hoped 

that these findings can support public awareness in 

each level of education to earthquake-resistant houses 

because of the higher public consciousness, the better 

region's resilience to earthquake disasters. 
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