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ABSTRACT – Disaster preparedness in recent years is no longer an option among
households who are at the forefront of a disaster. It is imperative that each household
should learn certain disaster preparedness strategy to better manage the potential
impacts of a disaster. The study was conducted to determine the households’
knowledge on disaster preparedness strategies in a flood-prone municipality in the
Philippines. A survey involving 577 household respondents was conducted from
May-July 2015 by using a natural disaster preparedness protocol. Most of the
respondents are within the working age group, without job, having a basic education,
below the poverty threshold, having a big family, and living in the area for more
than 30 years. They also appeared to have known more than one disaster
preparedness strategies. Age, education, household income, occupation, and length
of residence showed a significant relationship with respondents’ knowledge albeit in
varying direction. The study could help the local government to target its disaster
risk reduction and management efforts, and therefore help its constituents prepare
for a disaster.
Keywords: natural disaster, household disaster preparedness, rural households,
knowledge survey, Philippines
INTRODUCTION
The increasing impacts of natural disasters are highly correlated to the increasing vulnerability
of households and communities especially in developing countries (Vatsa & Krimgold, 2000). Hence, the
impacts of any disastrous events could result in an immediate increase in poverty (Carter et al, 2007).
This condition highlights the importance of disaster preparedness especially in Asia where most
developing countries are located. The socioeconomic vulnerabilities of these countries may exacerbate
the impact of a natural disaster, and thereby making the process of recovery more difficult (Vatsa &
Krimgold, 2000).
Knowledge on disaster preparedness is an imperative step towards disaster prepared families
especially among households in developing countries such as the Philippines. According to Groves
(2013), individuals who have higher knowledge could become more aware of their personal
responsibility in emergency preparedness. Higher knowledge could move individuals to a more active
state, i.e. individuals are more likely to take action (Groves, 2013). For instance, Thomas et al. (2015)
reported that persons with advanced preparedness knowledge were more likely to prepare such
emergency kit items as multipurpose tools, emergency blankets, and first aid kits. For households that
operate under meager resources, preparedness knowledge could help reduced their vulnerabilities to
disastrous events. As Groves (2013) argued, vulnerabilities lie in the lack of preparedness of populations.
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Unfortunately, there is little information on the households’ knowledge on disaster
preparedness. There appears to be a lack of study on the state of knowledge among the households of a
developing country in Asia such as the Philippines. This is crucial because most of the human impacts of
natural disasters were felt in Asia, with 332,000 deaths and 3.7B people affected (Montenegro, 2015).
And the Philippines is one of the Asian nations that are highly vulnerable to natural disasters. In fact, the
country was ranked fourth in the world among the countries hit by the highest number of disasters over
the past 20 years (UNISDR, 2015). Therefore, any study that analyzes the state of knowledge on
household disaster preparedness in the country in particular or in Asia in general might provide an
opportunity to create messages that promote household preparedness (Thomas et al, 2015). According to
Groves (2013), knowledge on disaster preparedness is essential to effective communication campaigns
especially for the promotion of personal responsibility in emergency preparedness. With high level of
preparedness, households might be able to successfully evacuate during flood events and hurricane
(Howell & Bonner, 2005) or improve resilience in coping with trauma (Bravo et al., 1990). Therefore,
knowing the level of knowledge on disaster preparedness of households could guide practitioners in
creating valid actionable plans that consider both the specific geographic and individual variables.
The current study was conducted to determine the households’ level of knowledge on disaster
preparedness in one of the flood-prone municipalities in the Philippines. Respondents were characterized
according to pre-selected socio-demographic variables. The study also analyzed the relationship between
respondents’ socio-demographic characteristics and level of knowledge on disaster preparedness.
MATERIALS AND METHODS
A.

The Study Site

The study was conducted in Bay, Laguna, Philippines (Figure 1) with a population of 62,143
in 2015, which is expected to increase annually at a rate of 2.11% (PSA, 2010). It is bounded on the north
by Laguna de Bay, which together with several rivers traversing the area, makes the study site highly
vulnerable to flooding. For instance, the study site has been placed under a state of calamity in 2013 due
to massive flooding brought about by Tropical Storm Maring, which caused the rivers and the lake to
overflow (Takumi & Esconde, 2013). Bantayan (2015) also indicated that among the 10 low lying
barangays of the Municipality, about nine barangays are highly vulnerable to flood risks. This condition
puts the study on assessing households’ knowledge on disaster preparedness an important activity in the
study site.
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Figure 1. Study site i.e. Bay, Laguna, Philippines (source: PRDPNPCO Geomapping and Governance Unit, Province of Laguna)

B.

Research Design and Household Sample

The study involved about 577 household respondents from eight out of its 17 barangays using a
purposive research design. Respondents were identified through the help of barangay officials while their
participation depended on their willingness to be interviewed. The research team made a courtesy call
with the municipal mayor, administrative officer, and some barangay officials where an orientation about
the study and its protocol was conducted. The respondents were distributed as follows: more than 50%
were housewife, 76% was female, 91% in the working age bracket, and 54% unemployed. The interview
was conducted from May to July 2015 (Bagarinao, 2016).

C.

Data Collection, Processing, and Analysis

Modified from Brunie’s (2007) survey questionnaire for household’s disaster preparedness study, an
interview protocol was used to collect information on the following: (a) socio-demographic data of the
household; and (b) respondent’s knowledge on natural disaster preparedness based on pre-determined
plans. The plans include preparing a 3-day emergency kit and supplies, making a relocation plan,
securing and safeguarding family documents, having a family member sent for first aid training,
developing a communication disaster plan, discussing the disaster plan with the family, knowing the
community’s disaster plan, and having an out-of-town contact. Enumerators were recruited, trained on
the implementation process, involved and debriefed after the pre-test of the interview questionnaire.
Collected data were subjected to descriptive and inferential statistical analysis to address the objectives or
research questions of the study. They were presented as tables and graphs.
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RESULTS AND DISCUSSION
A. Socio-demographic characteristics of the respondents
Table 1 shows that though about 91% of the respondents is within the working age group (2060 years old), only 46% is actually working probably because most of them (80%) are only elementary
and high school graduates. Only 18% had finished higher education, which is necessary to get a job in the
Philippines. This condition is critical especially that most of them have bigger household size but with
low income (Table 1). The estimated mean household income is only PhP5,542.46 (or US$ 125.00),
which is far below than the estimated poverty threshold of PhP19,137 (or US$435.00) for the region
(PSA, 2012). With meager income, it may be difficult for these households to prepare for any disaster.
Most of their income might be spent for their basic necessities, and none may be used for disaster
preparedness. Interestingly, the respondents have lived in the study site for more than 30 years already,
and therefore, they might have developed strategies that can address the problems associated with
disasters though this concern is beyond the scope of the study.
Table 1. Socio-demographic profile of respondents (n = 577) (Bagarinao, 2016)
Variable
Age
13-19

Mean
44

Frequency
20
17

20-30
31-40
41-50
51-65
66 and above

100
126
140
162
32

Percentage
4
3
17
22
24
28
6

Male
Female

141
436

24
76

Education
None
Elementary
High School
College
Graduate

7
167
295
106
2

1
29
51
18
0

Occupation
None
Student
Self-employed
Employed
Others

309
8
92
34
134

54
1
16
6
23

Sex

57

Journal of Nature Studies 16(2)

Bagarinao

Table 1 (continued). Socio-demographic profile of respondents (n = 577) (Bagarinao, 2016)
Variable
Household
Income
(US$)
0-5500 (0-125)
5501-10000
(126-227)
10001-20000
(228-456)
20001-40000
(457-909)
40001 and above
(909 and above)
Household Size
0-5
9-10
11 and above

Mean

Length of Residence
0-10
11-20
21-30
31-40
41 and above

32

5,542.46 (126)

Frequency

Percentage

83
404

14
70

137
26
7
3
5

162
397
169
11
5
84
92
114
85
202

24
5
1
1
28
69
29
2
1
15
16
20
15
35

These patterns confirm what Asian Development Bank (2009) reported that poverty incidence
in the Philippines is higher in rural communities than in urban areas though urban poor households are
rapidly growing in recent years. Especially for income, educational attainment, and household size, the
observed patterns are important in developing a community disaster preparedness plan in the study site.
Empirical studies (Woersching & Snyder, 2003; Woersching & Snyder, 2004) indicated that rural
residents were generally vulnerable to disasters and had a higher likelihood of receiving inadequate
support for housing and chronic ailment after a disaster. The local government officials at the
municipality and barangay levels should be able to provide support, financial or otherwise, to residents so
that the capacity of the households to respond to a natural disaster would be enhanced.
B. Households’ Knowledge on Natural Disaster Preparedness
Table 2 summarizes the distribution of respondents by natural disaster preparedness strategy. It
seems that most respondents knew the disaster preparedness plans presented to them during the
interview. Of the plans presented, only having an out-of-town contact appeared to be relatively
uncommon among the respondents with only 408 (71%) respondents reported that they have knowledge
about it. Many respondents (n = 571) knew that they need to safeguard or secure their important
documents. Some of them (n = 567) indicated that they knew the need to discuss their disaster
preparedness plans with their family. Still others (n = 97) knew that they need to develop a disaster
communication plan. Likewise, making a relocation plan appears to be a common knowledge among the
respondents with 548 respondents who reported having knowledge on it.

58

Journal of Nature Studies 16(2)

Preparing for a Natural Disaster: A Knowledge Survey of Rural
Households in a Developing Country

Table 2. Distribution of respondents by knowledge of a disaster preparedness plan
Strategy
Discussing disaster preparedness in the
household
Preparing a 3-day disaster supplies on
hand
Having a family member being trained in
first aid
Securing and safeguarding family
documents
Developing a disaster communication
plan
Having an out-of-town contact
Knowing the community’s disaster plan
Making a relocation plan

With Knowledge
Frequency Percentage

Without Knowledge
Frequency Percentage

567

98

10

2

553

96

24

4

464

80

113

20

571

99

6

1

559
408
471
548

97
71
82
95

18
169
106
29

3
39
18
5

Similar pattern was reported in Myanmar where a greater number of residents in Rakhine
reported having their important documents secured or safeguarded during a disaster (REACH Initiatives,
2015). In addition, the study had indicated that only 35% of the people did not know where to go in the
event of a disaster but only 48% and 29% of the respondents indicated to have known the importance of
an emergency food supply and a list of important contact number being already prepared, respectively. In
India, Kangabam, Panda, and Kangabam (2012) had reported that residents in Itanagar are not well
prepared to meet disaster if it occurs anytime in the locality or community. They also reported that these
respondents have poor knowledge on the governmental and other services available following a natural
disaster. Kanhai et al (2016) reported the same findings among the residents in one Caribbean country.
They reported that about 93% of the coastal respondents did not have any emergency plan for tsunami.
Unfortunately, being aware of and having knowledge on disaster preparedness plans is critical amongst
local populations in highly vulnerable communities. It is necessary to mitigate the devastating impacts of
natural disasters such as tsunamis, floods, typhoons, or earthquakes (Kanhai, et al., 2016).
The observed pattern on household’s knowledge could be attributed to the regular exposure of
the respondents to typhoons and flood events. There are empirical evidences that households’ prior
experience to disaster had a significant influence on disaster preparedness. Najafi et al. (2015), for
instance, had reported that previous disaster experience is among the demographic factors that
significantly influence the disaster preparedness behavior of inhabitants in Tehran, Iran. Likewise,
Lindell and Whitney (2000) had indicated that prior experience to disaster has shown to be one of the
preparedness determinants.
The respondents of the current study had been exposed to several typhoons and flood
occurrences given their length of residence and the frequency of occurrence of these disasters in the study
site. To cite, about five (5) worst typhoons had passed the study site since 1970, which wreaked havoc
among the households, agricultural farms, and other structural and non-structural resources in the area
(http://www.typhoon2000.ph/). In addition, Ardales et al. (2015) reported that the number of days of
flood in the study site had increased from 87 days in 1972 to 108 days in 2009. The extent and duration
of flood occurrences are affected by the amount of rainfall, the condition of the lake and its surrounding
watersheds, increased population in the region and the proliferation of communities in lakeshore areas
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and along the Napindan Channel (Ardelas, et al. 2015). The respondents’ past experiences to these
disasters may have increased their preparedness to natural disasters, and therefore, enhanced their
knowledge on certain disaster preparedness strategies. According to Lindell and Perry (2000), past
experiences can influence people to gather more information about the natural disaster and brings better
judgment toward natural disaster preparedness.
C. Influence of Socio-demographic Variables on Respondents’ Knowledge on Disaster
Preparedness Plans
Among the respondents’ socio-demographic variables (i.e. age, sex, education, occupation
status, household income, household size, and length of residence) tested for influence on their
knowledge on a disaster preparedness plan, only sex and household size did not show any empirical
relationship (p > 0.05) with any of the disaster preparedness plans presented to them. All other factors
showed a significant relationship with respondents’ knowledge on one or more disaster preparedness
plans.
Age had a significant correlation with respondents’ knowledge on the need to discuss disaster
preparedness plans with the household members (r = 0.13, p = 0.003), prepare a 3-day disaster supplies
on hand (r = 0.12, p = 0.01), and know the disaster plan of the community (r = 0.15, p = 0.000). Lindell
and Perry (2000) observed similar findings as they reviewed existing studies on predictors of households’
adoption of earthquake hazard adjustments. On their review on 23 studies, they observed that age has
been associated with preparedness behaviors. Dash and Gladwin (2007) also reported that age is one of
the demographic factors that influenced households’ evacuation decision. In the current study, age is
directly correlated with the respondents’ knowledge, implying that older respondents are more likely to
discuss their disaster plans with their family, prepare a 3-day disaster supplies, and know their
community’s disaster plan.
On the other hand, education has been observed to be negatively correlated with the
respondents’ knowledge on discussing disaster preparedness plans with household members (r = - 0.10, p
= 0.028) and knowing the community’s disaster preparedness plan (r = -0.13, p = 0.002). The result
implies that highly educated respondents are less likely to know their community’s disaster plan as well
as discuss their plans with the household members. Muttarak and Pothisiri (2013) reported similar
findings in their study on some households in Thailand. They observed that highly educated individuals
took disaster preparedness information from a number of sources, and not necessarily from their own
community in general or family in particular.
In addition, household income is positively correlated with respondents’ knowledge on
preparing a 3-day disaster supplies on hand (r = 0.10, p = 0.022) and having a member being trained for
first aid (r = 0.10, p = 0.030) but negatively correlated with knowing the community’s disaster plan (r = 0.13, p = 0.002) and having a relocation plan (r = -0.12, p = 0.004). This confirms the study of Masozera
et al (2007) who reported that the ability of a household to respond to and cope with the impacts of a
natural disaster differs across economic classes. Kim and Kang (2010) also indicated that income
determines the households’ ability to obtain disaster resources. Mohammad-pajoo and Aziz (2014)
reported similar findings in their investigation on the factors for disaster preparedness among residents of
Kuala Lumpur, Malaysia. They observed that level of income has the highest correlation with level of
preparedness. However, the results of the current study imply that low income respondents are less likely
prepare a disaster supplies that could meet the 3-day requirements of the family after a disaster, and less
likely send a member of the family to first aid training. Understandably, poor households usually focus
more on securing their daily food rather than spending their money on extra supplies or training. In fact,
Leibtag and Kaufman (2003) had indicated that low income households consider price when buying for
food in supermarkets. They usually prioritize low-priced food though it has a poor quality and low
nutritional value. Toya and Skidmore (2007) reported that less income would lead to have less
precautionary measure, and will experience more loss during natural disaster. Having no supply of
medicine and other
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supplies for disasters at the household level is critical especially in rural areas in the Philippines because
stocks of emergency medicines and disaster supplies in the local government units could not cater a large
number of patients when disaster happens (Galindo et al., 2014). On the other hand, high income
households could recover more quickly and effectively from a disaster than others in a community
because they have the resources available for the recovery process (Moore et al (2004).
The results also imply that high income respondents would be less likely know their
community’s disaster plan and make a relocation plan than their low income counterparts. High earning
households would usually have diverse sources of disaster preparedness-related information, such as the
Internet, television, and radio (King, 2000), which they can use to better implement their preparedness
plans. They could probably increase their knowledge on disaster preparedness from these sources, and
therefore, they would become less dependent on the information provided by their community. Likewise,
with high income, households could construct more disaster-resilient houses, and therefore, would not
see the need to evacuate or relocate in case of a natural disaster.
Lastly, occupation (r = 0.11, p = 0.015) and length of residence in the study site (r = 0.11, p =
0.007) showed a significant positive correlation with the knowledge in preparing a 3-day disaster supplies
on hand. Good occupation provides higher income, which in turn, may enhance respondents’ ability to
look for knowledge on disaster preparedness including the preparation of a 3-day food, water, and
medicine requirements of their households after a disaster. High income earning respondents would have
broader sources of information than their low income counterparts. In addition, the relationship between
length of residence and respondents’ knowledge on preparing a 3-day disaster supplies could be related to
respondents’ past experience with disaster. As indicated in the result, respondents who lived longer in the
study site are more likely know the importance of preparing a 3-day disaster supplies as they experienced
more occurrences of natural disasters through the years. As cited above, the study site had experienced
several flood events and typhoons since 1970s. Such experiences have enhanced the respondents’
knowledge on how to prepare for the next occurrences of these events (Espina and Teng-Calleja, 2015).
Several studies (e.g. Sattler et al, 2000; Society for Risk Analysis, 2015; Espina and Teng-Calleja, 2015)
confirmed that prior experience of people in disastrous events could predict their disaster preparedness
behavior and risk perception. This could probably be due to the knowledge they learned from such
experience. In such case, victims of disasters could be seen as more prepared than those who have no
experience with a disaster at all. The amount of damage that they experienced in a disaster could
probably predict the level of preparation they would undertake in case of a disaster (Takao et al, 2011). In
effect, past experiences could possibly lead to a better handling of preparedness, faster evacuation, and
better reaction toward warning dissemination (Mohammad-pajooh & Aziz, 2014).
Overall, more respondents have knowledge on important disaster preparedness plans though
their behavior had been influenced by certain set of socio-demographic variables. The empirical
relationships between these variables and respondents’ knowledge could be useful in improving or
enhancing the disaster preparedness strategy of the local government. Priority should be focused on low
income households though the security and safety needs of the high income earners during a disaster
should likewise be addressed.
CONCLUSION
Having a better knowledge on disaster preparedness strategies or plans is already a one
significant step that a household could take to prepare for a disaster. Disaster preparedness in recent years
is no longer an option among households who are at the forefront of a disaster. It is imperative that each
household should learn certain disaster preparedness strategy to better response to a disaster or minimize
its impacts.
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The study was conducted to determine the households’ level of knowledge on disaster
preparedness in one of the flood-prone municipalities in the Philippines, and to explore if empirical
relationship could be established between pre-selected socio-demographic characteristics of respondents
and their level of knowledge.
In general, more respondents have knowledge in more than one disaster preparedness
strategies. Except for having an out-of-town contact, all other disaster preparedness plans are a common
knowledge among the respondents as indicated in the number of respondents who have reported of
having known them. Among the socio-demographic variables tested for an empirical relationship with
respondents’ knowledge, age, education, household income, occupation, and length of residence showed
a significant correlation albeit in varying directions. Of greater importance, however, is income since
most of the respondents are below the poverty threshold estimated for the region of the study site.
Additional income is needed so that they can prepare at least for their 3-day food, water, and medicine
requirements after a disaster. The local government unit should be able to address this concern, and
integrate certain livelihood programs in their disaster risk reduction and management action plans. It is
also recommended that an empirical study at the national level be conducted to assess the level of
knowledge of the households especially in areas that are highly vulnerable to natural disasters. The
information could help facilitate the national government focused its information, education, and
communication activities in order to create more disaster-resilient communities.
However, any use of the information in this study should be done with care. At the very least,
further analysis of the data should consider the limitations of the study especially in the representation of
income classes and sex. As noted, more respondents came from the low income households and females,
respectively because of the unavailability of their counterparts during the conduct of the survey.
Likewise, since the study utilized a face-to-face interview, it could be possible that respondents have
over-reported their knowledge on disaster preparedness plans so that the interviewers may view them
favorably. The study could however be used as inputs in any local government’s planning activities
especially in enhancing its constituents’ awareness on certain disaster preparedness plans.
ACKNOWLEDGEMENT
The author would like to acknowledge the fund provided by the UP System Enhanced Creative
Work and Research Grant (ECWRG-2015-1-029) for his research on “Assessing Households’ Natural
Disaster Preparedness in Bay, Laguna: Knowledge, Attitude, and Practices Survey.” This paper is one of
the outputs of the study. Portion of this research is also published in the second issue of volume 9 of
EnvironmentAsia journal. The author is also grateful to Jonnahlene Manalo, Monique Zalameda, and
Yiana Damacion for the support in conducting the study.

LITERATURE CITED
Ardales, Jr., G. Y., Espaldon, M. V. O., Lasco, R. D., Quimbo, M. A. T. and Zamora, O. B. (2015).
Trends in rainfall and the causes of flood events in the municipalities of Los Baños and Bay,
Laguna, Philippines. Journal of Nature Studies 14 (2): 40-53. Retrieved 4 August 2016 from
http://www.journalofnaturestudies.org/files/JNS14-2/14(2)%2040-53%20Ardalesfullpaper.pdf
Bagarinao, R.T. (2016). Households’ Natural Disaster Preparedness: A View from a Second Class
Municipality in a Developing Country. EnvironmentAsia 9(2): 158-164. Retrieved from
https://goo.gl/np3rMh

62

Journal of Nature Studies 16(2)

Preparing for a Natural Disaster: A Knowledge Survey of Rural
Households in a Developing Country

Bantayan, N. (2015). Flood risk analysis for the Municipality of Bay, Laguna, Philippines. Asia Life
Science 23(2): 607-622. Retrieved 23 June 2016 from
https://www.researchgate.net/publication/282121994_Flood_risk_analysis_for_the_Municipali
ty_of_Bay_Laguna_Philippines
Bravo, M., Rubio-Stipec, M., Canino, G.J., Woodbury, M.A., and Ribera, J.C. (1990). The psychological
sequelae of disaster stress prospectively and retrospectively evaluated. American Journal of
Community Psychology, 18: 661-680. Retrieved 20 June 2016 from http://dx.doi.
org/10.1007/BF00931236
Brunie, A. (2007). Household disaster preparedness: assessing the importance of relational and
community social capital. A dissertation submitted to the faculty of the University of North
Carolina at Chapel Hill in partial fulfillment of the requirements for the degree of Doctor of
Philosophy in the Department of City and Regional Planning.
Centre for Research on the Epidemiology of Disasters, CRED and United Nations Office for Disaster
Risk Reduction, UNISDR. (2015). The human cost of weather-related disasters: 1995-2015.
CRED: Brussels. Retrieved 22 June 2016 from
http://www.unisdr.org/2015/docs/climatechange/COP21_WeatherDisastersReport_2015_FIN
AL.pdf
Carter, M. R., Little, P., and Mogues, T. (2007). Poverty traps and natural disasters in Ethiopia and
Honduras. World Development 35(5): 835-856.
Espina, E. and Teng-Calleja, M. (2015). A social cognitive approach to disaster preparedness. Philippine
Journal of Psychology, 48(2): 161-74.
Groves, S. 2013. Knowledge, Involvement and Emergency Preparedness. A thesis submitted in partial
fulfillment of the requirements for the degree of Master of Arts School of Mass
Communications College of Arts and Sciences University of South Florida. Retrieved 20 June
2016 from http://scholarcommons.usf.edu/etd/4683
Howell, S.E. and Bonner, D.E. (2005). Citizen hurricane evacuation behavior in Southeastern Louisiana:
a twelve parish survey. University of New Orleans, New Orleans, Louisiana, USA
Kangabam, R.D., Panda, P.C., and Kangabam, M. (2012). Disaster Preparedness among the Resident
Community- A Case Study of Rajiv Gandhi University, Itanagar, India. International Journal
of Environmental Science 2(3): 1632-1642. Retrieved 2 August 2016 from
http://www.ipublishing.co.in/ijesarticles/twelve/articles/voltwo/EIJES3153.pdf
Kanhai, L.D.K., Singh, D., Laukner, B., Ebi, K.L. and Chadee, D.D. (2016). Knowledge, attitude, and
practices of coastal communities in Trinidad and Tobago about tsunamis. Natural Hazards
81(2): 1349-1372. Retrieved 2 August 2016 from
http://link.springer.com/article/10.1007/s11069-015-2138-3
Kim, Y. and Kang, J. (2010). Communication, neighborhood belonging and household hurricane
preparedness. Disasters 34: 470–488.
Lindell, M. K. and Perry, R. (2000). Household adjustment to earthquake hazard: a review of research.
Environment and Behavior 32: 461–501. Retrieved 4 August 2016 from
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.121.4833&rep=rep1&type=pdf

63

Journal of Nature Studies 16(2)

Development and Validation of Laboratory Activities in High School Chemistry
Based on Societal Issues

Lindell, M. and Whitney, J. (2000). Correlates of household seismic hazard adjustment adoption. Risk
Anal., 20: 13–25. Retrieved 4 August 2016 from http://www.ijmed.org/articles/312/download/
Mohammad-pajoo, E. and Aziz, K.A.b. (2014). Investigating factors for disaster preparedness among
residents of Kuala Lumpur. Natural Hazards and Earth System Sciences Discussion, 2: 3683709.
Montenegro, B. (2015). Philippines 4th most disaster-prone country in the world – UN report. GMA
News Online, 25 November. Retrieved 22 June 2016 from
http://www.gmanetwork.com/news/story/545760/scitech/weather/philippines-4th-mostdisaster-prone-country-in-the-world-un-report
Muttarak, R. and Pothisiri, W. (2013). The role of education on disaster preparedness: case study of 2012
Indian Ocean earthquakes on Thailand’s Andaman Coast. Ecology and Society, 18(4): 51.
Philippine Statistics Authority, PSA. (2010). 2010 census of population and housing [monograph on the
Internet]. Philippine. Retrieved 5 June 2016 from
https://psa.gov.ph/sites/default/files/attachments/hsd/ pressrelease/CALABARZON.pdf
REACH Initiatives. (2015). A study on knowledge, attitudes, and practices (KAP) for disaster risk
reduction in Northern Rakhine State. An assessment report. USAID. 49 pp. Retrieved 2
August 2016 from http://www.reachresourcecentre.info/system/files/resourcedocuments/reach_mya_report_disaster_risk_reduction_knowledge_attitudes_and_practices_au
g2015_0.pdf
Sattler, D.N., Kaiser, C.F., and Hittner, J.B. (2000). Disaster preparedness: relationships among prior
experience, personal characteristics, and distress. Journal of Applied Social Psychology 30(7):
1396-420.
Society for Risk Analysis. (2015). Prior experience heightens perceptions of disaster risks. Insurance
Journal.
Takao, K., Motoyoshi, T., Sato, T., Fukuzondo, T., Seo, K., and Ikeda, S. (2004). Factors determining
residents’ preparedness for floods in modern megalopolises: the case of the Tokai flood
disaster in Japan. Journal of Risk Research 7(7-8): 775-87.
Takumi, R. and Esconde, E. (2013). Muntinlupa, laguna, bataan placed under a state of calamity. GMA
News Online. Retrieved 5 August 2016 from: http://goo.gl/PyUdiT.
Thomas, T.N., Leander-Griffith, M., Harp, V., and Cioffi, J.P. (2015). Influences of preparedness
knowledge and beliefs on household disaster preparedness. Weekly, 64(35): 965-971.
Retrieved 20 June 2016 from http://www.cdc.gov/mmwr/preview/mmwrhtml/mm6435a2.htm
Toya, H. and Skidmore, M. (2007). Economic development and the impact of natural disaster. Economic
Letters 94: 20–25.
Vatsa, K. and Krimgold, F. (2000). Financing disaster mitigation for the poor. In A. Kreimer, and M.
Arnold (eds), Managing Disaster Risk in Emerging Economies. World Bank, Washington.

64

Journal of Nature Studies 16(2)

Preparing for a Natural Disaster: A Knowledge Survey of
Rural Households in a Developing Country

Woersching, J.C. and Snyder, A.E. (2003). Earthquakes in El Salvador: a descriptive study of health
concerns in a rural community and the clinical implications–part I. Disaster Management &
Response 1(4): 105-9. Retrieved 5 August 2016 from
http://www.sciencedirect.com/science/article/pii/S154024870300049X
Woersching, J.C. and Snyder, A.E. (2004). Earthquakes in El Salvador: a descriptive study of health
concerns in a rural community and the clinical implications–part II. Disaster Management
Response 2(1):10-3. Retrieved 5 August 2016 from
https://www.researchgate.net/profile/Audrey_Snyder/publication/8888977_Earthquakes_in_El
_Salvador_a_descriptive_study_of_health_concerns_in_a_rural_community_and_the_clinical
_implications--part_II/links/09e41513620129d58d000000.pdf

JOURNAL OF NATURE STUDIES
(formerly Nature’s Bulletin)
ISSN: 1655-3179

Journal of Nature Studies 16(2)

65

