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Measurements of social constructs that evaluate natural hazard preparedness are 

important to decrease natural hazard vulnerability. Preparedness reduces natural 

hazard impacts and human vulnerability. Investment in education and education 

research contribute to human sustainable development and natural hazard 

preparedness. Faced with other needs, people typically do not prepare enough to 

reduce the potential impacts of infrequent but potentially catastrophic natural hazard 

events. Consequently, human vulnerability increases over time and space. Specifically, 



natural hazards such as tsunamis and earthquakes (Colombia 1979; Sumatra 

(Indonesia) 2004), hurricanes (Katrina 2005, U.S.), volcanoes (Nevado del Ruiz 1985, 

Colombia), floods (Venezuela 1999), and fires (Southern California 2007, U.S.) can 

exact a tremendous toll on both lives and property (United Nations: International 

Strategy for Disaster Reduction (ISDR), 2009). Yet, most damage from natural 

hazards can be mitigated or even avoided in great extent with proper preparedness. 

Why, then, do so few people take precautions? Furthermore, how can we induce major 

levels of preparedness? This research postulates a conceptual framework that takes 

into account the learning theory of Paulo Freire. The main objective of this research is 

to establish the initial validity and reliability of a new social construct measurement 

(TOTPI) that is accountable for tracing transformative optimism beliefs that impact 

behaviors related to tsunami hazard preparedness on the United States Pacific 

Northwest Coast, using exploratory structural equation models (ESEM). The final 

SEM model for TOTPI, with maximum likelihood parameter estimator, had a multiple 

correlation of R=0.543 (R2=0.30) between the predictors Transformative Optimism 

(T.O.), Resilient Optimism (R.O.), and Fatalistic Optimism (F.O.); and the current 

tsunami preparedness (criterion), this means that 30% of the current tsunami 

preparedness variance is explained by the T.O., R.O. and F.O. factors. The Chi-square 

is 355.26 with 126 degrees of freedom. The Comparative Fit Index (CFI) is 0.92; TLI 

is 0.91; the Root Mean Square Error of Approximation (RMSEA) is 0.060 with 

RMSEA 90% C.I. between 0.053 and 0.068; and the Standardized Root Mean Square 

Residual (SRMR) is 0.051. This appears to be a good fit to the observed data 



according to Hu & Bentler (1999) as cited in Kline (2005, p. 140), and according to 

Browne & Cudek (1993, p.144) as cited in Brown (2006, p. 87). 
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INTRODUCTION 

 

  People do not prepare enough for natural hazard (Gow & Paton, 2008; Wood, 

2007; Johnston et al., 2005). An example of this was the Sumatra-Aceh Tsunami on 

December 26, 2004 whose total death toll was 227,898 people; and 1.7 million people 

were displaced in 14 countries in South Asia and East Africa (USGS, 2009). There are 

many efforts to prepare people for natural hazards focused mainly in delivering 

scientific and preparedness information. These efforts describe the probable impacts in 

a community. They describe the areas that are most exposed to hazards and they even 

distribute maps in order for the community to understand the risks they are exposed to 

(Bernard, 2005). Yet, many of these efforts are not taking into account people’s 

perspectives about natural hazard preparedness (Houghton & Paton, 2009; Johnston et 

al., 2005; Jonientz-Trisler et al., 2005). 

Learning and education processes contribute to hazard preparedness (United 

Nations International Strategy for Disaster Reduction (ISDR), 2007). Preparedness 

reduces natural hazard impacts and human vulnerability (Mulilis, Duval, & Lippa, 

1990; Paton, 2003; Paton, Smith & Johnston, 2003; Johnston et al., 2005; Paton 2008; 

Gow & Paton, 2008). For this reason, it is imperative that an investment be made in 

human and financial resources in education and education research to contribute to 

human sustainable development and natural hazard preparedness. It has been proven 

these investments like the participation of people in tsunami evacuation drills in 
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American Samoa the week before the September 29 2009 Tsunami (Altonn, 2009) 

save lives. 

It is important to know if the community thinks it is relevant to prepare for 

natural hazards, if they believe there are alternatives to survive the aftershock of an 

extreme event occurrence, and if they believe they can play an important role to 

prepare themselves and others. Having this information beforehand would enhance 

natural hazard preparedness plans and programs.  

  A conceptual framework that contributes to explaining people’s beliefs about 

natural hazard preparedness is an important endeavor for natural hazard management, 

and environmental education practices. The purpose of this research is to develop a 

conceptual framework that contributes to explaining people’s beliefs about natural 

hazard preparedness based on a well-established learning theory: the Pedagogy of 

Paulo Freire (1970a, 1970b, 1970c, 1998a, 1998b, 2004a, 2004b, 2005), and the 

conceptual framework of Rossatto (2005). This learning theory provides a foundation 

upon which to build an instrument to better characterize people’s perspectives about 

natural hazard preparedness. In particular, we explore the role that transformative 

optimism plays in tsunami hazard preparedness. 

   Factual knowledge of the science behind the study of natural hazards, though 

important and essential, is not sufficient to cause behavioral change in the natural 

hazard preparedness of those communities that are exposed to them. It is required to 

understand how people perceive those natural hazards, how they think about them, and 

how they learn the current science behind them. In this way, establishing a dialogue 



! $!
!

among educators, scientists, engineers, and the community social capital is built inside 

the community helping to strengthen their relationships to act proactively before the 

next natural hazards occur. 

  It is important to characterize people’s optimistic perspectives about natural 

hazard preparedness to know what preparedness activities they do, they expect, and 

they are willing to exercise. In addition, it is important to inquire about what people 

know about the natural hazards they are exposed to. This framework allows us to 

characterize people’s dominant thought tendencies related to natural hazard 

preparedness. In this way, we identify people who mostly believe that collective 

actions and community involvement make a difference in natural hazard preparedness; 

those who mostly believe individual actions are enough for proper preparedness; those 

who mostly believe there is nothing possible to do to be prepared; and those who 

mostly simply do not believe they are exposed to natural hazards. Depending on the 

characterization of such beliefs, people will behave differently. Therefore, if we 

understand people’s way of thinking we can offer better alternatives to prepare for 

potential natural hazards through community outreach programs, and educational 

projects; specifically, tsunami hazard preparedness at the Pacific Northwest Coast. 

  Educators, scientists, education researchers, teacher educators, extension 

agents, and professionals involved in natural hazard education programs are the 

audience for the article “Transformative Optimism for Natural Hazard Preparedness 

based on The Pedagogy of Paulo Freire” to enhance educational programs whose 

explicit objective is strengthening individuals and communities to be better prepared 
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for future natural hazards. For this reason, this article will be submitted to the 

Environmental Education Research Journal. Moreover, the article “Toward 

Establishing the Validation of the Transformative Optimism for Tsunami Preparedness 

Instrument (TOTPI) for visitors of the U.S. Pacific Northwest Coast” will be 

submitted to Natural Hazards, Journal of the International Society for the Prevention 

and Mitigation of Natural Hazards. In this way it is expected this articles contribute to 

the ongoing dialogue of how we can be better prepared for the next natural extreme 

events where people live or visit. 

  I chose to develop a measurement of the social construct of transformative 

optimism because it is important to document quantitatively the optimism that is based 

on reality to continue to transform society and us, overcoming all kind of obstacles to 

become more humane and hopeful about the future. The development of such 

measurement was a collective effort through permanent dialogue and conscientization. 

In this way many voices were heart with the hope future historical agents believe it is 

always possible to transform oneself to live better in our communities and in our 

world. Our actions shape history. 
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TRANSFORMATIVE OPTIMISM FOR NATURAL HAZARD 
PREPAREDNESS BASED ON THE PEDAGOGY OF PAULO 

FREIRE 
 

2.1. Abstract 

Natural hazards such as tsunamis and earthquakes (Colombia 1979; Sumatra 

2004, Indonesia), hurricanes (Katrina 2005, U.S.), volcanoes (Nevado del Ruiz 1985, 

Colombia), floods (Venezuela 1999), and fires (Southern California 2007, U.S.) can 

exact a tremendous toll on both lives and property (United Nations: International 

Strategy for Disaster Reduction, 2009). Yet most damage from natural hazards can be 

mitigated or even avoided to great extent with proper preparedness. Why, then, do so 

few people take precautions? Furthermore, how can we induce major levels of 

preparedness? This research postulates a conceptual framework that takes into account 

the learning theory of Paulo Freire, which was operationalized by Rossatto (2005) 

through the concept of transformative optimism. In this way, it is proposed that 

transformative optimism beliefs and behaviors should be nurtured to go beyond the 

current resilient paradigm in natural hazard preparedness, to not only resist the future 

impacts of natural hazards; but to strengthen the social capital of each community to 

create new means to minimize such impacts in the long-term, for the current, and 

future generations. 

Keywords:  Natural hazards, natural hazard preparedness, environmental education, 

Pedagogy of Paulo Freire, transformative optimism, conscientization. 
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2.2. Statement of the Problem 

People do not prepare enough for natural hazards. An example of this was the 

Sumatra-Aceh Tsunami on December 26, 2004 whose total death toll was 227,898 

people, and 1.7 million people were displaced in 14 countries in South Asia and East 

Africa (USGS, 2009). Many of the victims’ lives could have been saved with proper 

preparedness. For instance, tsunami waves arrived eight minutes after the 2004 

Sumatra earthquake to Langi Village (Simuelue Island, Indonesia), with approximated 

tsunami heights between 10 meters (30 feet) and 15 meters (45 feet), which destroyed 

100% of all households. Despite this short time, only 7 out of 83,000 people were 

killed, 99.99% of the population survived thanks to their oral history of the 1907 

tsunami (United Nations International Strategy for Disaster Reduction (ISDR), 2006, 

p. 6). In contrast, tsunami waves arrived 20 minutes after the same earthquake to 

Jantang Village, Sumatra, Indonesia, with approximated tsunami heights between 15 

meters (45 feet) and 20 meters (60 feet); 98% of the people died; they were not 

prepared for a tsunami, and social capital was deteriorated (Ruggiero, 2008).  

  Upon until now, most efforts to prepare people for natural hazards focused 

mainly on delivery of scientific and preparedness information. These efforts describe 

the probable impacts in a community. They describe the areas that are most exposed to 

hazards. And they even distribute maps in order for the community to understand the 

risks to which they are exposed (Bernard, 2005). 

  Yet many of these efforts are not taking into account people’s perspectives of 

natural hazard preparedness (Johnston et al., 2005; Jonientz-Trisler et al., 2005; 
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Houghton & Paton, 2009). It is important to know if the community thinks it is 

relevant to prepare for natural hazards, if they believe there are alternatives to survive 

the aftershock of an extreme event occurrence, and if they believe they can play an 

important role to prepare themselves and others. Having this information beforehand 

would enhance natural hazard preparedness plans and programs.  

  Yet, it is not simply a matter of doing needs assessments with communities in 

order to learn what their level of knowledge about hazards and their level of 

preparation is. This idea is based on the notion that knowledge is the most important 

first step in behavior change. Often, however, level of knowledge is not correlated to 

behavior change in hazard preparation. Instead, a conceptual framework that 

contributes to explaining people’s beliefs about natural hazard preparedness is an 

important endeavor for natural hazard management, geosciences and environmental 

education practices, and a first step in really understanding why people do or do not 

prepare for natural hazards.  

 

2.3. Purpose of the Study 

  Our purpose is to develop a conceptual framework that contributes to 

explaining people’s beliefs about natural hazard preparedness based on a well 

established learning theory. In this way, we are preparing the foundation to build an 

instrument to better characterize people’s perspectives about natural hazard 

preparedness based on Paulo Freire’s learning theory (1970a, 1970b, 1970c, 1998a, 

1998b, 2004a, 2004b), with special focus on Rossatto’s (2005) conceptual framework. 
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In particular, we explore the role that transformative optimism plays in natural hazard 

preparedness. 

  The Pedagogy of Paulo Freire, who is one of the most influential thinkers in 

education in the twentieth century, has its foundation in the praxis of dialogue, hope, 

and real optimism. Specifically, Freire states that "Conscientization refers to the 

process in which men, not as recipients, but as knowing subjects, achieve deepening 

awareness both of the sociocultural reality that shapes their lives and of their capacity 

to transform that reality" (Freire, 1998a, p. 519).  

  "Conscientization does not stop at the level of mere subjective perception of a 

situation, but through action prepares men for the struggle against the obstacles to 

their humanization" (Freire, 1970b, p. 119). Freire reiterates that "Conscientization [is] 

not only as a state of mind, but as a thought process that also expresses itself through 

actions" (Rossatto, 2005, p. 13).  

  In the context of natural hazard preparedness, this means that factual 

knowledge of the science behind the study of natural hazards, though important and 

essential, is not sufficient to cause behavioral change in the natural hazard 

preparedness of those communities that are exposed to them. It is required to 

understand how people perceive those natural hazards, how they think about them, and 

how they learn the current science behind them. In this way, establishing a dialogue 

among educators, scientists, engineers, and the community increases the likelihood of 

having more participants in tasks that prepare the community. At the same time, 

people’s free-choice learning decisions would be enhanced; such as the participation 
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of people in tsunami evacuation drills in American Samoa the week before the tsunami 

that happened on September 29 2009 (Altonn, 2009). These educational campaigns 

contributed to limiting the death toll in American Samoa. 

  It is important to characterize people’s optimistic perspectives about natural 

hazard preparedness to know what preparedness activities they do, they expect, and 

they are willing to exercise. In addition, it is important to find out what people know 

about the natural hazards they are exposed to. The conceptual framework proposed 

here allows us to characterize people’s dominant thought tendencies related to natural 

hazard preparedness. In this way, we identify people who mostly believe that 

collective actions and community involvement make a difference in natural hazard 

preparedness, those who mostly believe there is nothing possible to do to be prepared, 

those who mostly believe individual actions are enough for proper preparedness; and 

those who mostly simply do not believe they are exposed to natural hazards. 

Depending on the people’s beliefs about natural hazard preparedness, people behave 

differently. Therefore, if we understand people’s way of thinking we can offer better 

alternatives to prepare for potential natural hazards through community outreach 

programs, and educational projects.  

 

 

 

 



! *"!
!

2.4. Review of the Literature 

We will have to repent in this generation not merely for the vitriolic 
words and actions of the bad people, but for the appalling silence of the 
good people.   

   Martin Luther King, Jr. 

 

No hay cambio sin sueño, como no hay sueño sin esperanza. 
[There is no change without dream, like there is not dream without hope]. 

   Paulo Freire 

 

2.4.1. The Pedagogy of Paulo Freire 

  For Paulo Freire, pedagogy is not just teaching, instruction or didactics. It is a 

critical pedagogy that makes us question our role in the world, and how future 

generations should relate to each other and nature. This critical pedagogy questions the 

role of our decisions on social justice issues; and in this way our relationship with 

nature, and other human beings. 

  We should feel indignation for witnessing the preventable death toll that 

natural hazards have inflicted. Paulo Freire invites us to denounce the social and 

environmental injustices in the world (Freire, 2004b, p. 72) that have lead to such 

massive illness, death and destruction; specifically for the most disfranchised people. 

This would allow us to announce the possibility of a better world; that is, to offer 

alternatives to build a better world. From Freire’s point of view, in the case of natural 

hazards, the announcement of a better world means better preparedness to transform 

communities that engage themselves to learn and build social capital.  
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  The pedagogy of Paulo Freire, directly and constantly, states that one needs to 

learn to transform the world. This involves awareness and actions. It is not enough to 

be knowledgeable about a topic, but to identify the social impacts that knowledge 

brings. Consequently, awareness is important but it needs actions to really contribute 

to transform the world.  

      A humanizing education is the path through which men and women can become 
conscious about their presence in the world –the way they act and think when they 
develop all of their capacities, taking into consideration their needs, but also the 
needs and inspirations of others. (Freire, 2004b) 

 

Conscientization is the conceptual construct that Paulo Freire proposed to link in one 

word awareness and actions; because actions without awareness are vicious and 

awareness without actions is idealism (Freire, 1970b, p. 130). In the case of natural 

hazards, being aware of their potential impacts alone is not enough for proper 

preparedness. At the same time, preparedness actions that do not take into account 

community beliefs would be incomplete. 

 

2.4.2. Rossatto’s Operationalization of the Pedagogy of Paulo Freire through the 
Social Construct of Transformative Optimism. 

  Rossatto examined “how students perceive and use time, and their sense of 

optimism or lack of it, especially as they relate to schooling. Positionality, or 

perceptions about life and projections of the future, has great impact on students’ 

success in school” (2005, p. 1). One hundred fifteen U.S. and Brazilian students 

participated in Rossatto’s research. They were characterized as “low”- achieving or 
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“high” -achieving ninth grade students according to their grades and their attendance 

at school. All students participating in the study represented marginalized and 

disfranchised communities. The students from Brazil were from the favelas (slums) of 

Rio de Janeiro and the students from the U.S. were from the inner cities of Los 

Angeles, California (Rossatto, 2005, p. 34).  Rossatto found that the attitudes of high 

achieving students in both places were more optimistic; in contrast, the low achievers 

tended to have more fatalistic attitudes (2005, p. 43). 

  Beliefs about one’s potential possibilities in the world influence the course of 

actions one takes.  If one has fatalistic beliefs in life, the possibilities that one can have 

are restricted, because one limits self-initiative and influence in the world.  On the 

other hand, if one has hope, one can discover new possibilities to interact with the 

world to transform it.  

Rossatto (2005, p. 11) reflects: 

When one is able to perceive oneself as a part of the natural world, and not 
separate from it, and see nature as the source of one’s life, how can one not be 
inspired and optimistic? 
 

  All human beings are historical subjects who influence the present with their 

decisions, consciously or unconsciously.  In this way, we construct the future through 

our present decisions. However, there are people who are not aware of the impacts 

their decisions have on their present and thus their future.  If one is aware about the 

role one plays in the world and its history, one can live a more meaningful life.  After 

all, one has the possibility to transform oneself and in this way to transform the world 
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and be an active agent of world’s history. As Gandhi said, we ought to “be the change 

we want to see happen” (in Tatum 1999 as cited in Rossatto (2005, p. 12)). 

  However, economic limitations increase the likelihood of fatalistic attitudes. 

According to Rossatto, this was the case of low-income Brazilian students who tended 

to be blind or fatalistic about their vision of the future.  On the other hand, high 

achieving students in Los Angeles tended to be resilient optimistic (Rossatto, 2005). 

  Rossatto concludes that the school curriculum should be designed to enhance 

transformative optimistic behaviors; not only for the students but also for the teachers 

and school staff. If people are optimistic there will be better results than otherwise. For 

this reason, any educational effort or program should make explicit the message that 

regardless of any difficulty a person or a society faces there are still real possibilities 

to attain good and expected outcomes. There is always hope, and if one is realistically 

optimistic one can succeed in transforming oneself, consequently transforming the 

world. 

 

2.4.3. Critical Pedagogy 

  For any education process, learners should be considered as subjects and not 

just objects. In other words, learners are not just the recipients of information, but also 

agents of transformation of their lives and the society where they live. After all, 

learners are human beings that interact socially with the environment and not just 

machines without any control of their existence. Freire stated, “There is no historical 
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reality which is not human” (Freire, 1971, p. 125 cited by Darder, Baltodano, & 

Torres, 2008, p. 11). 

  Critical pedagogy focuses on the reinvention of the relationship between the 

learner and the education process.  It goes beyond instruction or oriented inquiry. In 

fact, it focuses not only on identifying problems, but also in looking for alternatives 

and possibilities to contribute to solve such problems.  It is not just instruction because 

it requires a problem posing methodology.  It is not oriented inquiry because critical 

pedagogy considers what the learners previously think and know about the situation to 

be discussed in the learning process. 

  Critical pedagogy is an invitation to establish a dialogue with the learners, 

considering their experiences, opinions, and thoughts. It is a human-centered 

educational process and not just an information-centered educational process.  For this 

reason, critical pedagogy considers the role that learners have in society, emphasizing 

the historical responsibility each person has in the world. That is the possibility to 

make decisions to transform one’s life and the world. 

  Consequently, other realities could exist for those who have been 

marginalized. Critical pedagogy provides us with new lenses to deconstruct the 

hegemonic status quo; in this way, we can identify how the power has been exercised 

by the dominant ideology at the expense of many subordinate groups. For this reason, 

it is necessary to condemn the existing injustices announcing new possibilities for 

those who have never participated in the decision-making process to make the world 

more inclusive, diverse, and democratic. 
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  The pedagogy of Paulo Freire and the conceptual framework of Rossatto, both 

have their foundations in the practice of critical pedagogy. Establishing a dialogue is 

the first step in ensuring that the educational process is meaningful to all the 

participants. One way to start such dialogue is through learning to question one’s role 

in society and the historical reasons and decisions that have shaped the current 

circumstances in which one lives.  

 

2.5. Four Optimisms (Four O’s) in the Context of Natural Hazard 
Preparedness 

One way to understand people’s perspectives in the context of conscientization 

and critical pedagogy is through the conceptual framework Rossatto (1999, 2004, 

2005) built based on the construct of optimism, see Figure 1 (Rossatto, 2005, p. 47). 

Optimism is defined as “the anticipation of best possible outcomes based on actions 

and events that facilitate positive desired results” (Rossatto, 2005, p. 11). He also 

states that optimism refers to “a temporal term that signifies one’s projection of a 

given future; [that] impacts present behaviors just as beliefs about the past do” 

(Rossatto, 2004, p. 17). Consequently, Rossatto (2005), following a Freirean 

perspective, found four main patterns from his data analysis. He distinguished four 

degrees of optimism (Four O’s):  blind optimism (B.O.), fatalistic optimism (F.O.), 

resilient optimism (R.O.) and transformative optimism (T.O.). 



! *(!
!

Looks at transformation of 
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collective action. It is hopeful 

about future. 
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! !!!(Rossatto, 2005, p. 47). 
!

“Blind optimism indicates a condition of oblivion that prevents consciousness 

or self-determination” (Rossatto, 2005). In the context of natural hazards, B.O. people 

would not perceive a risk. They either believe a tsunami or earthquake will not happen 

during their lifetime, or if it does, that there would not be significant impact. 

Moreover, this group of people would believe others (government, public agencies, 

teachers) have the responsibility to inform and prepare the community. People in this 

domain would not be prepared for a natural hazard occurrence. 

“Fatalistic optimism shows beliefs and attitudes where events are fixed in 

time, promoting feelings of powerlessness to change these events” (Rossatto, 2005). In 

the context of natural hazards, F.O. people perceive that there is a risk.  They believe a 

tsunami could happen during their lifetime; but they perceive they cannot control the 

event, and consequently they do not prepare. They believe others (government, public 

Constructions 
of Optimism 
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agencies, teachers) have the responsibility to prepare the community, but do not 

believe they can do something to be prepared.  People in this domain would not be 

prepared for a natural hazard occurrence.  

“Resilient optimism reveals conformation to normative order as a means to 

achieve an individualistic future goal” (Rossatto, 2005). In the context of natural 

hazards, R.O. people perceive that there is a risk. They believe a tsunami or 

earthquake could happen during their lifetime. They believe they are responsible to 

prepare; however, they prepare individually. Their goal is to protect themselves and 

their family; they do not perceive that it is important to work with neighbors and other 

members of their community. They expect others (government, public agencies, 

teachers) will help them to prepare and to act at the moment of the natural hazard 

event, but they have not been involved in community efforts. They believe they will 

be able to live their life afterwards without much impact. People in this domain would 

not be well prepared for a natural hazard occurrence. 

“Transformative optimism sees the formation of a collective resistance against 

social processes that produce alienating realities, with the hope of achieving a 

liberating future” (Rossatto, 2005). In the context of natural hazards, T.O. people 

perceive there is a risk. They believe a tsunami could happen during their lifetime. 

They believe they are responsible to prepare. They believe to prepare well they need to 

be active in their community; it is not enough to be prepared at the individual or 

family level. They expect to help others. They believe their lives can be transformed 

before an extreme natural event occurs to live better. They believe that regardless of 
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their social context, they can control their decisions and are hopeful about their future. 

They prepare well. 

In this way, Rossatto’s conceptual framework is extrapolated to be applied in 

the context of natural hazard preparedness to understand how people make decisions 

regarding of the use of their time. Specifically for natural hazard preparedness, blind 

optimistic or fatalistic optimistic people would not prepare for natural hazards. 

Resilient optimistic people would prepare individually, which means that such 

preparedness activities would be incomplete. Finally, transformative optimistic people 

would have alternatives and strategies to deal with future natural hazards, and at the 

same time they would understand the importance of including others (neighbors) to 

make their natural hazard plans and evacuation procedures more efficient. 

 

2.6. Significance of the Study 

  This conceptual framework is important because it offers an alternative model 

to understand people’s natural hazard preparedness considering a modern learning 

framework, the Pedagogy of Paulo Freire as operationalized by Cesar Rossatto. 

Depending on people’s optimistic perspectives related to natural hazard preparedness, 

people act in different ways. Those with a transformative optimism tendency look for 

alternatives that involve community participation with a hopeful and proactive vision 

of their future. Resilient optimists look for individualistic alternatives for natural 

hazard preparedness. Fatalistic optimists consider there is nothing they can do to 
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prepare. And blind optimists do not act because they are not aware of the potential 

hazards and risks they are exposed to. 

  Education and natural hazard preparation programs should consider people’s 

optimistic perspectives beforehand to enhance people’s preparedness. Consequently, 

providing information about natural hazard preparedness is important but not enough. 

For instance, fatalistic optimistic people can understand all that information and still 

do nothing because they feel they are powerless or they simply choose to do nothing. 

They might change their position if they know there have been successful experiences 

surviving extreme natural hazards occurrences, such as those who survived the 

Sumatra-Aceh tsunami (United Nations International Strategy for Disaster Reduction 

(ISDR), 2006) or the September 29 2009 Samoa tsunami in the Village of Amanave 

(Fryer, cited by Altonn, 2009).  

  This research sets the basis to provide an instrument that contributes to 

understanding people’s perspectives about natural hazard preparedness, to assess 

people’s preparedness and to identify what people know about specific natural 

hazards, such as tsunamis and earthquakes in the Pacific Ring of Fire. Given this 

instrument, environmental educators, formal educators, scientists, extension agents, 

and emergency preparedness personnel can initiate a dialogue with the community to 

better understand what people believe to enhance and to strengthen community natural 

hazard preparedness.  
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2.7. Discussion and Conclusions 

Paulo Freire says “I do not understand human existence, and the struggle needed to 

improve it, apart from hope and dream” (Freire, 2004a, p. 2). He also clearly stated 

that hope is necessary but not enough to transform reality:  

The idea that hope alone will transform the world and action undertaken in 
that kind of naïveté is an excellent route to hopelessness, pessimism, and 
fatalism. But the attempt to do without hope, in the struggle to improve the 
world, as if that struggle could be reduced to calculated acts alone, or a 
purely scientific approach, is a frivolous illusion. To attempt to do without 
hope, which is based on the need for truth as an ethical quality of the 
struggle, is tantamount to denying that struggle is one of its mainstays. The 
essential thing, as I maintain later on, is this:  hope, as an ontological need, 
demands an anchoring in practice. As an ontological need, hope needs 
practice in order to become historical concreteness. That is why there is no 
hope in sheer hopefulness. The hoped-for is not attained by dint of raw 
hoping. Just to hope is to hope in vain. (Freire, 2004a, 2005, p. 2)  

 

  Partially, what this means is that in order to be an empowered agent of social 

change, one needs to learn to overcome circumstances in which there are social or 

natural phenomena in which one perceives there is little or no control. In this paper, 

we argue that looking at community and individual preparation for natural hazards 

from Freire’s perspective on hope and optimism can provide a better model for 

understanding why some communities prepare for natural hazards while others do not. 

As Freire’s quote above suggests, at the base of this framework is the idea of hope. 

Without hope, there is little chance for overcoming circumstances that lead to poor 

preparation for natural hazards or for bouncing back from them.  In contrast, with 

hope there would be better results even in the most adverse circumstances than if there 

is a fatalistic position.  
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  Consequently, hope is important in the context of natural hazard preparedness, 

but as the quote suggests it is not enough. Awareness is necessary to start to generate 

change, but it also is not enough. Actions are required to make that change happen. In 

particular, actions that enhance the process of conscientization (conscientização in 

Portuguese or concienciación in Spanish) are critical elements of creating hopeful, 

optimism based on reality, and prepared communities.   

  Conscientization is an important element of Freire’s work.  It names a dual 

process by which people become aware of the sociocultural forces that shape their 

abilities to act as well as awareness of their ability to act to transform those forces and 

situations:       

Conscientization refers to the process in which men, not as recipients, but as 
knowing subjects, achieve deepening awareness both of the sociocultural reality 
that shapes their lives and of their capacity to transform that reality. (Freire, 1998a) 

 

  Paulo Freire’s Pedagogy of Hope (2004a) and Pedagogy of the Oppressed 

(1970b) therefore give us a framework to read the world, to make it “less ugly” and 

more just, to generate possibilities for transforming the world and ourselves. It gives 

us a framework to make the “untested feasible ” (“lo inédito viable” in Spanish; Freire, 

2005, p. 194) with a critical consciousness, “a consciousness that is not restricted to 

the reality of either the oppressor or the oppressed, but a consciousness of humans in 

an ongoing process of self- and collective liberation mediated by the world (Freire, 

1970)” (Rossatto, 2005, p. 24). 
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  Such a perspective can be powerful for those interested in natural hazard 

preparation precisely because it acknowledges the individual, social, cultural, and 

historical constraints, and supports both individual and community preparedness.   

  Educational efforts should send a direct message of hope.  How is it possible to 

make a plan and to put in practice an outreach program when there is no hope?  

Freire continuously stresses the importance of hope:    

… all liberating educational practice –which values the exercise of will, of 
decision, of resistance, of choice, the role of emotions, of feelings, of desires, 
of limits, the importance of historical awareness, of an ethical human presence 
in the world, and the understanding of history as possibility and never as 
determination–  is substantively hopeful and, for this very reason, produces 
hope. (2004a, p. 94) 

 

  In order to operationalize people’s perspectives about hope, Rossatto build 

upon Freire’s perspective and “adds a further dimension based on the term 

optimism…” (Rossatto, 2005, p. 46). This is distinct from the concept of hope. 

Optimism is defined as “the anticipation of the best possible outcomes based on 

actions and events that facilitate such positive desired results” (Rossatto, 2005, p. 11). 

This is a realistic optimism perspective in which actions are required to have such 

positive desired results. Rossatto used this work to redefine the role of schooling, in 

which transformative optimism practices should be explicitly part of the curriculum.  

This research builds upon Rossatto’s conceptualization of optimism within Freire’s 

framework of hope to generate a conceptual framework and an instrument (scientific 

survey) to understand people’s perspectives about natural hazard preparedness, 
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specifically tsunami hazard preparedness as it is reported elsewhere (Rios-Uribe, 

2009). 

  Fostering transformative optimism contributes to enhance natural hazard 

preparedness. For this reason, it is important to characterize people’s perspectives to 

better understand what a specific community thinks about its own natural hazard 

preparedness. This information could lead to new insights about doing outreach and 

educational programs that take into account people’s beliefs to better enhance their 

actions in the community toward natural hazard preparedness. 

  Educational and outreach science programs should not only consider people’s 

scientific understanding, but they should also consider people’s perception about their 

future and use of their time. In this way, educational processes and strategies could 

better intervene in the decision making of the community and citizens that 

continuously transform society.  

References 

 

Altonn, H. (2009). Disaster education was key - Hawaii News - Starbulletin.com. 
Retrieved October 25, 2009, from 
http://www.starbulletin.com/news/20091012_Disaster_education_was_key.html 

Bernard, E. N. (2005). Developing tsunami-resilient communities. Springer. 

Darder, A., Baltodano, M. P., & Torres, R. (2008). The Critical Pedagogy Reader: 
Second Edition (2nd ed.). Routledge. 

Freire, P. (1970a). Pedagogia del oprimido. Editorial America Latina. 

 



! "&!
!

Freire, P. (1970b). Pedagogy of the Oppressed (30th ed.). Continuum. 

Freire, P. (1970c). The Adult Literacy Process as Cultural Action for Freedom. 
Harvard Educational Review, 40(Number 2), 205-25. 

Freire, P. (1998a). Cultural Action and Conscientization. Harvard Educational 
Review, 68(No.4 Winter). 

Freire, P. (1998b). Pedagogy of the Heart. Continuum. 

Freire, P. (2004a). Pedagogy of Hope: Reliving Pedagogy of the Oppressed. 
Continuum. 

,01-01@!A2!B"++$CD2!A1>4.8.E!89!-5>-.54;-852!A404>-.<!A/CF-=G10=2!

Johnston, D., Paton, D., Crawford, G. L., Ronan, K., Houghton, B., & Bürgelt, P. 
(2005). Measuring Tsunami Preparedness in Coastal Washington, United 
States. In E. Bernard (Ed.), Developing Tsunami-Resilient Communities: The 
National Tsunami Hazard Mitigation Program (1st ed.). Springer. 

Jonientz-Trisler, C., Simmons, R. S., Yanagi, B. S., Crawford, G. L., Darienzo, M., 
Eisner, R. K., et al. (2005). Planning for Tsunami-Resilient Communities. In 
Developing Tsunami-Resilient Communities. Springer. 

Rossatto, C. A. (1999). Schooling optimism : a critical analysis of low- and high-
achieving students' temporal consciousness in Brazil and United States 
settings. 

Rossatto, C. A. (2004). Blind Optimism:  A Cross-Cultural Study of Student's 
Temporal Constructs and Their Schooling Engagement. Taboo: The Journal of 
Culture and Education, 8(Number 2, Fall - Winter), 55-82. 

Rossatto, C. A. (2005). Engaging Paulo Freire's Pedagogy of Possibility: From Blind 
to Transformative Optimism. Lanham: Rowman & Littlefield Publishers. 

Ruggiero, P. (2008). Lessons from Indonesia. Langi Village, Simuelue Island. 
Presented at the Coastal Hazards, Oregon State University. 

United Nations International Strategy for Disaster Reduction (ISDR). (2006). Lessons 
for a Safer Future: Drawing on the Experience of the Indian Ocean Tsunami 
Disaster - Eleven Key Actions for Building Nation's and Communities's 
Resilience to Disasters. 



! "'!
!

United Nations: International Strategy for Disaster Reduction. (2009). 2009 global 
assessment report on disaster risk reduction risk and poverty in a changing 
climate. Geneva: UN, ISDR, 

USGS. (2009). Earthquakes with 1,000 or More Deaths since 1900. Retrieved July 5, 
2009, from http://earthquake.usgs.gov/regional/world/world_deaths.php 

 

 

 

 



! "(!
!

 

 

 

CHAPTER 3: TOWARD ESTABLISHING THE VALIDATION OF 
THE TRASNFORMATIVE OPTIMISM FOR TSUNAMI 

PREPAREDNESS INSTRUMENT (TOTPI) FOR VISITORS OF THE 
U.S. PACIFIC NORTHWEST COAST 

 

Carlos Andrés Ríos-Uribe and Larry G. Enochs 

 

 

 

 

 

 

 

 

 

To be submitted to: 

Natural Hazards. Journal of the International Society for the Prevention and Mitigation of Natural 
Hazards 
http://www.springer.com/earth+sciences/hydrogeology/journal/11069 

 

 



! ")!
!

TOWARD ESTABLISHING THE VALIDATION OF THE 
TRASNFORMATIVE OPTIMISM FOR TSUNAMI 

PREPAREDNESS INSTRUMENT (TOTPI) FOR VISITORS OF 
THE U.S. PACIFIC NORTHWEST COAST 

 

3.1. Abstract  

Educational instruments that evaluate natural hazard preparedness are 

important to decrease natural hazard vulnerability. Preparedness reduces natural 

hazard impacts and human vulnerability. Investment in education and education 

research contribute to human sustainable development and natural hazard 

preparedness. Faced with other needs, people typically do not prepare enough to 

reduce the potential impacts of infrequent but potentially catastrophic natural hazard 

events. Consequently, human vulnerability increases over time and space. Specifically, 

natural hazards such as tsunamis and earthquakes (Colombia 1979; Sumatra 2004, 

Indonesia), hurricanes (Katrina 2005, U.S.), volcanoes (Nevado del Ruiz 1985, 

Colombia), floods (Venezuela 1999), and fires (Southern California 2007, U.S.) can 

exact a tremendous toll on both lives and property (United Nations: International 

Strategy for Disaster Reduction, 2009). Yet, most damage from natural hazards can be 

mitigated or even avoided to great extent with proper preparedness. Why, then, do so 

few people take precautions? Furthermore, how can we induce major levels of 

preparedness? This research postulates a conceptual framework that takes into account 

the learning theory of Paulo Freire. The main objective of this research was to build a 

reliable and valid instrument (TOTPI) that is accountable for tracing transformative 
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optimism beliefs that impact behaviors related to tsunami hazard preparedness in the 

United States Pacific Northwest Coast, using exploratory structural equation models 

(ESEM). The final structure equation model (SEM) model for TOTPI, with maximum 

likelihood parameter estimator, had a multiple correlation of R=0.543 (R2=0.30) 

between the predictors Transformative Optimism (T.O.), Resilient Optimism (R.O.), 

and Fatalistic Optimism (F.O.); and the current tsunami preparedness (criterion), this 

means that 30% of the current tsunami preparedness variance is explained by the T.O., 

R.O. and F.O. factors. The Chi-square is 355.26 with 126 degrees of freedom. The 

Comparative Fit Index (CFI) is 0.92; TLI is 0.91; the Root Mean Square Error of 

Approximation (RMSEA) is 0.060 with RMSEA 90% C.I. between 0.053 and 0.068; 

and the Standardized Root Mean Square Residual (SRMR) is 0.051. This appears to be 

a good fit to the observed data according to Hu & Bentler (1999) as cited in Kline 

(2005, p. 140), and according to Browne & Cudek (1993, p.144) as cited in Brown 

(2006, p. 87). 

 

Keywords: Reliability analysis, validity analysis, instrument development, natural 

hazards, natural hazard preparedness, environmental education research, structural 

equation model (SEM), exploratory structure equation model (ESEM), learning 

theory, Paulo Freire, transformative optimism, conscientization, tsunami preparedness. 
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3.2. Introduction 

  It was the objective of this research to validate and to test the reliability of a 

new instrument that proposes transformative optimism as a factor in explaining 

tsunami hazard preparedness. In this way, it was expected to characterize people’s 

perspectives to better understand what a specific community thinks about its own 

natural hazard preparedness. This information could lead to new insights about doing 

outreach and educational programs that take into account people’s beliefs to better 

enhance their actions in the community towards natural hazard preparedness, 

specifically tsunami hazard preparedness in the United States Pacific Northwest Coast. 

 

3.3. Purpose of the Study 

  It was the purpose of this research to build an instrument to better characterize 

people’s perspectives about natural hazard preparedness based on Paulo Freire’s 

learning theory as operationalized by Rossatto (2005). The main purpose of the 

instrument was to characterize people’s optimistic perspectives, to know what 

preparedness activities they did, and what they knew about the natural hazards they 

are exposed to; particularly, tsunamis at the United States Pacific Northwest Coast. 

Specifically, this framework can allow us to characterize people’s beliefs about: 

 

• The importance of collective actions and community involvement to make a 

difference in natural hazard preparedness. 

• The role of individual actions for proper natural hazard preparedness. 
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• The impossibility of doing something to be prepared, and   

• The inexistence of any risk or exposure to natural hazards. 

 

3.4. Statement of the Problem 

People do not prepare enough for natural hazards. An example of this was the 

Sumatra-Aceh Tsunami on December 26, 2004 whose total death toll was 227,898 

people; and 1.7 million people displaced in 14 countries in South Asia and East Africa 

(USGS, 2009). Many of the victims could have saved their lives with proper 

preparedness. For instance, tsunami waves arrived eight minutes after the 2004 

Sumatra earthquake to Langi Village (Simuelue Island, Indonesia), with approximated 

tsunami heights between 10 meters (30 feet) and 15 meters (45 feet), which destroyed 

100% of all households. Despite this short time, only 7 out of 83,000 people were 

killed, 99.99% of the population survived thanks to their oral history of the 1907 

tsunami (United Nations International Strategy for Disaster Reduction (ISDR), 2006, 

p. 6). In contrast, tsunami waves arrived 20 minutes after the same earthquake to 

Jantang Village, Sumatra, Indonesia, with approximated tsunami heights between 15 

meters (45 feet) and 20 meters (60 feet); 98% of the people died; they were not 

prepared for a tsunami, and social capital was deteriorated (Ruggiero, 2008). 

  Upon until now, many efforts to prepare people for natural hazards are focused 

mainly on delivering scientific and preparedness information. These efforts describe 

the probable impacts in a community. They describe the areas that are most exposed to 

hazards, and they even distribute maps in order for the community to understand their 
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exposure to risks (Bernard, 2005). As such, these efforts are based on a model that 

sees factual knowledge about hazards and effects as the most important precursor of 

preparedness. 

  Yet, many of these efforts are not taking into account people’s perspectives 

about natural hazard preparedness (Houghton & Paton, 2009; Johnston et al., 2005; 

Jonientz-Trisler et al., 2005). It is important to know if the community thinks it is 

relevant to prepare for natural hazards, if they believe there are alternatives to survive 

the aftershock of an extreme event occurrence and if they believe they can play an 

important role to prepare themselves and others. Having this information in hand 

would enhance natural hazard preparedness plans and programs, and put them more in 

line with current educational thinking which stresses the importance of building on 

prior knowledge and beliefs as part of delivering new information. 

 

3.5. Conceptual Framework 

  One way to understand people’s perspectives on hazards and their abilities to 

prepare for them is through Freire’s learning theory and his concept of 

conscientization.  

  Conscientization is the conceptual construct that links awareness and actions; 

because actions without awareness are vicious and awareness without actions is 

idealism (Freire, 1970b, p. 130). In the case of natural hazards, being aware of their 

potential impacts alone is not enough for proper preparedness. At the same time, 
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preparedness actions that do not take into account community beliefs would be 

incomplete.  

Rossatto (1999, 2004, 2005) inspired by Freire’s ideas built a conceptual 

framework based on the construct of optimism. Optimism is defined as “the 

anticipation of best possible outcomes based on actions and events that facilitate 

positive desired results” (Rossatto, 2005, p. 11). He also states that optimism refers to 

“a temporal term that signifies one’s projection of a given future; [that] impacts 

present behaviors just as beliefs about the past do” (Rossatto, 2004, p. 17). 

Consequently, Rossatto (2005), following a Freirean perspective, found four main 

patterns from his data analysis, while he was studying the schooling process at two 

underserved communities in Brazil and California. He distinguished four degrees of 

optimism (Four O’s):  Blind optimism (B.O.), fatalistic optimism (F.O.), resilient 

optimism (R.O.) and transformative optimism (T.O.). 

 

3.5.1. Four Optimisms (Four O’s) in the Context of Natural Hazard Preparedness.      

“Blind optimism indicates a condition of oblivion that prevents consciousness 

or self-determination” (Rossatto, 2005). In the context of natural hazards, B.O. people 

would not perceive a risk. They either believe a tsunami or earthquake will not happen 

during their lifetime, or if it does, that there would no be significant impact. Moreover, 

this group of people would believe others (government, public agencies, teachers) 

have the responsibility to inform and prepare the community. People in this domain 



! #%!
!

would not be prepared for a natural hazard occurrence because they would not 

perceive any risk to their lives. 

“Fatalistic optimism shows beliefs and attitudes where events are fixed in 

time, promoting feelings of powerlessness to change these events” (Rossatto, 2005). In 

the context of natural hazards, F.O. people perceive that there is a risk.  They believe a 

tsunami could happen during their lifetime; but they perceive they cannot control the 

event; consequently, they do not prepare. They believe others (government, public 

agencies, teachers) have the responsibility to prepare the community; but do not 

believe they can do something to be prepared.  People in this domain would not be 

prepared for a natural hazard occurrence.  

“Resilient optimism reveals conformation to normative order as a means to 

achieve an individualistic future goal” (Rossatto, 2005). In the context of natural 

hazards, R.O. people perceive that there is a risk. They believe a tsunami could happen 

during their lifetime. They believe they are responsible to prepare; however, they 

prepare individually. Their goal is to protect themselves and their family; they do not 

perceive that is important to work with neighbors and other members of their 

community. They expect others (government, public agencies, teachers) will help 

them to prepare and to act at the moment of the natural hazard event, but they have not 

been involved in community efforts. They believe they will be able to live their life 

afterwards without much impact. People in this domain would not be completely well 

prepared for a natural hazard occurrence. 



! #&!
!

“Transformative optimism sees the formation of a collective resistance against 

social processes that produce alienating realities, with the hope of achieving a 

liberating future” (Rossatto, 2005). In the context of natural hazards, T.O. people 

perceive there is a risk. They believe a tsunami could happen during their lifetime. 

They believe they are responsible to prepare. They believe to prepare well they need to 

be active in their community; it is not enough to be prepared at the individual or 

family level. They expect to help others. They believe their lives can be transformed 

before an extreme natural event occurs so that they can live better. They believe 

regardless of their social context, they can control their decisions and they are hopeful 

about their future. They prepare well because they play a proactive role in their 

communities, they demand relevant information, as well as they volunteer to 

participate in activities which generate activities that lead to better preparedness, or 

alternative solutions. 

  Consequently, Rossatto’s conceptual framework can be extrapolated to 

understand how people make decisions in regards of the use of their time in the 

context of natural hazard preparedness. In this way, blind optimistic or fatalistic 

optimistic people would not prepare for natural hazards. Resilient optimistic people 

would prepare individually which means that such preparedness activities would be 

incomplete. Finally, transformative optimistic people would have alternatives and 

strategies to deal with future natural hazards, and at the same time, they would 

understand the importance of including others (neighbors) to make their natural hazard 

plans and evacuation procedures more efficient.   
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3.5.2. Validity and Instrument Construction 

An instrument in social, education and learning sciences is a scientific survey 

that is valid and reliable. The conceptual framework used in this research starts from 

Rossatto’s findings following a Freirean perspective. In this way, it was possible to 

characterize people’s perspectives on natural hazard preparedness. With a valid and 

reliable instrument, emergency organizations and educators can better understand the 

community to enable their participation to improve their readiness in case an extreme 

natural event occurs. It can also help provide a framework for understanding how and 

why particular communities do or do not prepare well for hazards. 

A scientific survey, in order to reach the level of an instrument, should 

consider validity and reliability. Validity is defined as “an overall evaluative judgment 

of the degree to which empirical evidence and theoretical rationales support the 

adequacy and appropriateness of interpretations and actions on the basis of test scores 

or other modes of assessment” (Messick, 1989b). Reliability is defined as “the 

consistency of the measurement over time or the precision of measurement” (Benson 

& Clark, 1982, p. 794). Consequently, a valid and reliable instrument would allow us 

to compare how people’s perspectives about natural hazard preparedness change over 

time.  
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3.5.3. Measuring Natural Hazard Preparedness 

There are instruments to measure how well people are prepared for natural 

hazards. Mulilis et al. (1990) developed an Earthquake Preparedness Scale. Johnston 

et al. (2005) found with the application of several instruments that in Washington 

State, hazard education programs were successful in promoting awareness of and 

access to information about tsunami hazards. However, levels of preparedness were 

recorded at low to moderate levels. Johnston emphasized “the importance of 

accommodating pre-existing beliefs and interpretive processes, and the need for 

additional strategies to augment existing programs with initiatives that manage these 

beliefs and perceptions in ways that facilitate preparedness” (2005, p. 183). 

Paton (2003, 2008) has studied natural hazard preparedness based on 

Bandura’s constructs of self-efficacy and outcome-expectancy.  He has also included 

in his research variables such as sense of community, action coping, critical 

awareness, intentions and trust. Spittal et al. (2006) developed the earthquake 

readiness scale to assess household preparedness for a major earthquake. 

Socio-cognitive models have been developed to understand natural hazard 

preparedness awareness. This has influenced natural hazard readiness strategies at the 

local, and state levels through educational processes, which improve community and 

citizenship learning towards natural hazard preparedness actions and risk 

communication processes. One example of the results of such models is the 

quantitative research that analyzed tsunami hazard preparedness (Paton et al., 2008) in 
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Alaska and Oregon. One of the main results is the role that trust plays in community 

participation and empowerment for natural hazard preparedness. 

This research has analyzed the role that the Four O’s play in natural hazard 

preparedness. Not only it is important to offer opportunities to strengthen 

transformative optimism communities, but also to identify people in the other three 

categories to make them more proactive in their communities and be prepared.  

 

3.5.4. Tsunamis at the U.S. Pacific Northwest Coast 

A tsunami involves many waves. These tsunami waves have long wavelengths (up to 

hundreds of kilometers) and small amplitudes at open sea. Close to the beach the 

amplitude increases, generating waves that can be up to 30 meters (100 feet) high 

(Cartwright & Nakamura, 2008). For example, at the December 26, 2004 Sumatra-

Aceh tsunami, “the west-facing coastlines were struck by the highest waves, some 

more than 30 m high. Waves that hit the north-facing coastline of Banda Aceh were 

lower, about 10-12 m high” (USGS - WCMG, 2005). And at the December 12 1979 

Tumaco, Colombia tsunami, heights were 2 to 5 meters (Pararas-Carayannis, 1980) 

which caused 300 deaths. 

Submarine earthquakes, volcanic eruptions, massive landslides or meteorite 

impacts generate tsunami waves. There are local tsunamis and distant tsunamis.  

Local tsunamis arrive at the coast in minutes, while distant tsunamis arrive at the 
coast in hours. For example, a tsunami generated by an Alaska subduction zone 
earthquake would be local for Alaska but distant to [Colombia], California, 
Oregon, Washington, and Hawaii. (Mark Darienzo et al., 2005) 
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On the Pacific Northwest Coast, it is expected a local tsunami will be 

generated by the subduction of the Juan de Fuca plate. There have been geologic 

profile studies and Japanese records that placed the last Cascadian origin tsunami in 

1700 in the Pacific Northwest. It has been found that the recurrence of tsunamis in the 

Pacific Northwest is between 400 to 600 years (Atwater  et.al. cited by Priest (2001)). 

Moreover, “there is a 10 to 14 percent chance a powerful earthquake and tsunami will 

strike the Oregon Coast in the next 50 years” (Tobias, 2009).  Consequently, the need 

for earthquake and tsunami preparedness at the Oregon Coast is critical and urgent. 

Wood (2007) estimated from the 2000 census that 22,201 of 611,645 total 

resident (26,011 Latino Americans; 19,932 Native Americans; 12,552 Asian 

Americans; 5,594 African Americans; and 2,202 Pacific Islanders) live in tsunami-

inundation zones of Oregon Coast counties. Moreover, the sum of the annual average 

number of visitors to Oregon State Parks in the tsunami-inundation zone from 1998 to 

2006 was 19,605,770 people per year. This corresponds to an average of 53,714 day-

use visitors to Oregon State Parks every day. At Yaquina Bay State Recreation site, 

near Newport, the highest annual average reported was 1,135,584 visitors per year; 

and at the D River State Recreation Site near Lincoln City, there were 1,175,581 

visitors per year. Both of these sites are in tsunami flooding zones. This means tourists 

are one of the most vulnerable populations, and they need to be advised about tsunami 

hazard preparedness activities. 
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3.6. The Design – Methods and Procedures 

  The purpose of this study was to develop an instrument to assess tsunami 

preparedness. Four different constructs of optimism (T.O., R.O., F.O., B.O.) were 

initially planned to be measured in this context. The target group was visitors to 

informal science education institutions at the Pacific Northwest Coast; specifically, 

people who visit the Hatfield Marine Science Center, and the Oregon Coast Aquarium 

at Newport, Oregon. 

  The objective of the instrument was to assess people’s perspectives about 

tsunami preparedness according to the Four O’s constructs, and to determine what 

kind of simple but important steps toward their preparedness they have completed. 

Additionally, some questions about tsunamis factual knowledge were asked.  

 

Objective 1. The instrument assessed people Four O’s perspectives about 

tsunami preparedness. 

Objective 2. The instrument assessed basic preparedness activities for a 

tsunami event.  

Objective 3. The instrument assessed some factual knowledge about tsunamis 

in the United States Pacific Northwest; specifically, on the Oregon Coast. 

 

  This instrument was developed in four phases, according to Benson & Clark 

(1982, p. 790): Planning, construction, quantitative evaluation and validation. 

3.6.1. Phase 1: Planning 

  After examining the literature on natural hazard preparedness, it was found that 

Bandura’s social learning perspective has been used to understand people’s natural 
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hazard preparedness (Paton, 2003). For this research, The Pedagogy of Paulo Freire 

was selected as an alternative framework to contribute to explaining people’s natural 

hazard preparedness. Moreover, Rossatto’s (2005) conceptual constructs of optimism 

were selected as the chosen factors to be validated in the context of natural hazard 

preparedness. In this way, Rossatto’s model makes it possible to characterize people’s 

perspectives according to the four optimism theoretical constructs: Transformative 

optimism (T.O.), resilient optimism (R.O.), fatalistic optimism (F.O.), and blind 

optimism (B.O.).  

  The target population was adult visitors or residents of the Oregon Coast. 

Specifically, people who visited the Hatfield Marine Science Center or the Oregon 

Coast Aquarium at Newport (Oregon) during Summer 2009.  

 

3.6.2. Phase 2: Construction 

Open-ended interviews took place to generate items at two academic events. 

First, the conceptual framework of the Four O’s was introduced in the context of 

tsunami and earthquake preparedness, and then open-ended questions were generated 

according to Rossatto’s conceptual framework. Both panel’s participants were able to 

write some items that describe each of the optimism constructs in the context of 

tsunami and earthquake preparedness. The first panel consisted of 12 graduate 

students and two professors; in this way the initial items were generated. In the second 

panel were 16 master students of education and one professor expert in The Pedagogy 
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of Paulo Freire; 73 items were generated at that stage. In total more than 100 items 

were generated in this phase. 

  Fifty-five items were selected from the total items gathered to describe B.O., 

F.O., R.O. and T.O. in the context of tsunami preparedness. A third panel of experts 

agreed these fifty-five items described the four optimism constructs of the Pedagogy 

of Paulo Freire. Furthermore, one comment from an expert in doing research in the 

human aspects of natural hazard preparedness was that this framework could shed new 

light on alternatively explaining people’s natural hazard preparedness.  

  Prior to the pilot testing, a person who had already done quantitative research 

at the Oregon Coast, a recognized geologist in Oregon, a community emergency 

response team (CERT) member and three randomly selected staff members at the 

Oregon State University Library were interviewed concerning the generated items. 

Grammar was reviewed once more and observations concerning the format of the 

instrument were considered.  

Fifty-three items were selected to be sent to two regional experts: a 

quantitative researcher in social sciences, and a marine educator. They recommended a 

booklet format for the instrument (Needham, 2008). Finally, 39 items were chosen to 

characterize the initial Four O’s scales. At the same time, a graduate student writing 

group who commented on the readability and clarity of the items tested the instrument 

prototype. The time required to answer the instrument prototype was also assessed. 
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  The response scale selected was from 1 to 9 using single unit intervals 

following the recommendation of the social scientist expert in quantitative methods. 

One meant there was the least or no representation of the participant’s beliefs, and 9 

meant the highest representation of the participant’s beliefs. This response scale 

(Urdan & Pajares, 2006, p. 312) follows Bandura’s recommendation to use a simpler 

response format than the 0 to 100 scale, with 10-unit intervals. However, it should be 

noticed that the scale does not start from 0, because it is not evaluating “cannot do” 

statements, such as in Self-efficacy evaluation, but statements related to present 

perspectives and beliefs about their future, that is their optimistic perspective relate to 

tsunami and earthquake preparedness. 

 

Initial pilot study 

The initial pilot study consisted of submitting the instrument and interviewing 34 

people during two days at the Hatfield Marine Science Center at Newport in the 

Oregon Coast. The time people took to fill in the first instrument prototype was 

between 8 minutes and 13 minutes. 

After recoding the items in SPSS (v.17, 2009), an initial reliability analysis 

was conducted for each of the Four O’s scales (Table 1.). Furthermore, item-total 

statistics were calculated to decide which items needed to be dropped or improved (see 

Appendix B). In addition, people’s comments about the readability, or relevance of the 

items were taken into account to decide which items needed further review. 

 
 



! $%!
!

Table 1. Four O's Cronbach's Alphas for the Initial TOTPI Pilot Test (N=34) 
 
Scales Number of 

Items 
Cronbach’s alphas 

! 
Transformative Optimism 11 0.61 
Resilient Optimism 10 0.68 
Fatalistic Optimism 9 0.83 
Blind Optimism 9 0.72 
 

Afterwards, the Transformative Optimism Scale (TOScale), the Resilient 

Optimism Scale (ROScale), the Fatalistic Optimism Scale (FOScale), and the Blind 

Optimism Scale (BOScale) were computed. The Pearson correlation indices were 

calculated against the Current Tsunami Preparedness, Locus of Control and Tsunami 

Factual Knowledge factors.  

The initial prototype TOScale was positively correlated with Preparedness 

(0.555, p<0.01). The BOScale was negatively correlated with Factual Knowledge 

about tsunamis ("0.494, p<0.05). The FOScale was negatively correlated with 

Preparedness ("0.369, p<0.369). Factual Knowledge about tsunamis was positively 

correlated with Preparedness (0.425, p<0.05). Moreover, the BOScale was positively 

correlated with the FOScale (0.540, p<0.01). And the FOScale was negatively 

correlated with the TOScale ("0.477, p<0.05). 

In addition, a cross validation analysis was conducted based on the locus of 

control construct defined by Rotter (1954) as a “personality or dispositional variable 

reflecting the tendency to perceive events as being either a consequence of one’s own 

actions (thus, internal control), or a function of outside factors such as luck, fate, or 

powers beyond one’s personal control (thus, external control)” (Bearinger & Blum, 
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1997, p. 230). Thirteen items were included to measure locus of control based on J.B. 

Rotter (1966) instrument.  Scores range from 0 to 13.  A high score indicates an 

external locus of control while a low score indicates an internal locus of control 

(Goolkasian, n.d.). For this initial pilot study, the result was that there was not a clear 

linear association between preparedness and locus of control (p-value = 0.537). For 

this reason, it was recommended to drop this latent variable for the subsequent 

analysis, and final version of the instrument. 

 

3.6.3. Phase 3: Quantitative Evaluation 

The instrument construction literature recommends 10 participants per each estimated 

parameter that is to be evaluated (Schreiber, Nora, Stage, Barlow, & King, 2006, p. 

326). Moreover, sample sizes of 400 are considered adequate to have acceptable 

reliability coefficients analysis.  

 

Initial reliability estimates were established according to (Benson & Clark, 1982, p. 

794): 

Reliability is defined as the consistency of the measurement over time or 
the precision of measurement. It reflects the confidence given to the 
observed score as being a reflection of what a person really knows, 
believes, or is able to do. The reliability coefficient can range from a low of 
zero (negative values are considered zero) to a high of 1.00. The difference 
between the observed reliability coefficient and 1.00 is attributed to error. 
Thus, if the observed reliability coefficient was 0.75, then 0.25 represent 
the degree of inconsistency in the measurement. The above coefficients 
would be interpreted as follows: 75 percent of the variance in the test was 
measuring the subject’s actual ability, achievement, attitude, or personality, 
and 25 percent was due to chance or random error.   



! $'!
!

Internal consistency, inter-item correlation matrix and item-total statistics were 

calculated for the pilot study. Cronbach’s alphas (1951, 2004) and item-statistics were 

calculated using SPSS. 

In conclusion; from the 39 items in the initial pilot study, 37 items were 

analyzed in a second pilot study to observe which items were retained, revised or 

discarded. In total 35 items were used for the final instrument prototype to be tested 

with a larger valid sample (N=499).  

3.6.4. Phase 4: Validation 

Content validity was assessed by consulting a panel of experts who matched 

items to the factors that were evaluated. In this way; content relevance, 

representativeness, and technical quality was maintained.  

Criterion-related validity was assessed through the correlation of the optimism 

constructs related to current tsunami preparedness.  

In addition, construct validity was initially established using an exploratory 

factor analysis to observe which items characterized and discriminated each of the 

Four-Os factors in light of their contribution to explaining current tsunami 

preparedness.  

A second analysis was carried out for the second pilot study that consisted of 

37 randomly ordered items. According to feedback from 51 participants of the second 

pilot study, two more items were dropped.  

The final instrument prototype consisted of 35 items representing the Four O’s, 

according to an initial exploratory factor analysis (EFA). This instrument was given 
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face to face to 750 visitors at the Hatfield Marine Science Center and the Oregon 

Coast Aquarium. 499 were valid responses used in the statistical analysis. This means, 

the valid response rate was 67%; the rest 33% represents people who did not return the 

instrument, or the responses had prominent missing values in their answers.  

 

3.6.5. Exploratory Structural Equation Modeling (ESEM) 

 

Confirmatory factor analysis procedures are often used for exploratory purposes. 
Frequently a confirmatory factor analysis, with pre-specified loadings, is rejected 
and a sequence of modifications of the model is carried out in an attempt to 
improve fit. The procedure then becomes exploratory rather than confirmatory --- 
In this situation the use of exploratory factor analysis, with rotation of the factor 
matrix, appears preferable. --- The discovery of misspecified loadings ... is more 
direct through rotation of the factor matrix than through the examination of model 
modification indices. (Browne (2001) as cited in (Asparouhov & Muthén, 2009)). 

 

According to Brown (2006) the objective of an Exploratory Factor Analysis 

(EFA) is to evaluate the dimensionality of a set of multiple indicators by defining the 

factors that explain the correlations among them. EFA is an “exploratory” analysis 

because there has not been applied any restrictions to the relationships between the 

observed variables and the latent variables. In contrast, Confirmatory Factor Analysis 

(CFA), and Structural Equation Models (SEM) required from the researcher to specify 

the number of factors, and the relationship among them and the observed variables. In 

the Exploratory Structural Equation Modeling EFA-SEM (ESEM) approach, “in 

addition to or instead of a CFA measurement model, an EFA measurement model with 

rotations can be used in a structural equation model”. (Asparouhov & Muthén, 2009) 
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The main advantage of the ESEM model over existing modeling practices is that 
incorporates seamlessly the EFA and SEM models. In most applications with 
multiple factors the EFA analysis is used to discover and formulate factors. 
Usually the EFA analysis is followed by an ad-hoc procedure that mimics the EFA 
factor definitions in a SEM model with a CFA measurement specification. The 
ESEM model accomplishes this task in a one step approach and thus it is a simpler 
approach. (Asparouhov & Muthén, 2009) 

 

For this reason, the main procedure to test the factorial validity of TOTPI was through 

the performance of several ESEM analyses, available in Mplus 5.21 (Muthen & 

Muthen, 2009), with Maximum Likelihood (ML) estimation. Required conditions for  

normality were checked to use ML estimation procedures in the ESEMs, the CFA, and 

the final SEM analyses.  

 

3.7. Results - TOTPI Validation for Visitors at the Oregon Coast 

The transformative optimism for tsunami preparedness instrument (TOTPI) 

was built and initially validated through this quantitative research. The TOTPI is 

intended to characterize people's perspectives on tsunami preparedness on the Pacific 

Northwest Coast. The objective of this research was to characterize people’s 

transformative optimism tendencies (T.O., R.O., F.O., B.O.) in the context of tsunami 

hazard preparedness. It was not the purpose of this research to classify or categorize 

people, because people’s perspectives depend on the context and these change over 

time.  

The mean age of the participants in this research was 43 (N=469, SD=14.7, 32 

missing responses). Moreover; 50% were females and 44% were males (6% did not 
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report their gender). In addition, 65% of the visitors to the survey locations resided 

more than 60 miles from the coast.  

Several exploratory structural equation model (ESEM) analyses were done 

using Mplus 5.21 (Muthen & Muthen, 2009).  With these analyses, it was possible to 

distinguish three clear factors T.O., R.O. and F.O. (see Table 2).  The blind optimism 

(B.O.) factor was not present in the results of the ESEM analysis, none of the B.O. 

factor’s loaded independently, but they loaded on the F.O. factor. There are two 

potential reasons why this may have been the case. First, the blind optimism factor 

was confounded with the fatalistic optimism factor. Second, the targeted population of 

this research did not belong to disfranchised communities, which was the population 

Rossatto (2005) targeted in his conceptual framework development. Further research 

is necessary to uncover the existence of the blind optimism factor in coastal residents 

in the context of tsunami preparedness, or the reasons people did not answer the 

survey at the moment of the research. Theoretically, B.O. people are the ones who 

need the most a tsunami preparedness educative intervention to lessen the impacts of 

an eventual tsunami because they would be the people who do not perceive any risk at 

all. 
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Table 2. Summary of Exploratory Structural Equation Model (ESEM) Results for 
TOTPI Using Maximum Likelihood Estimation (N = 499) 
 
Item  T.O.    R.O. F.O. 
TO1 0.696 0.066 0.015 
TO2 0.687 -0.004 -0.063 
TO3 0.509 -0.033 -0.068 
TO4 0.533 -0.012 0.011 
RO1 -0.002 0.792 -0.016 
RO2 -0.006 0.864 -0.009 
RO3 -0.014 0.689 -0.088 
RO4 0.04 0.753 0.071 
RO5 0.006 0.880 0.053 
RO6 -0.044 0.553 -0.065 
FO1 0.009 0.056 0.764 
FO2 -0.005 0.009 0.691 
FO3 -0.084 -0.007 0.687 
FO4 -0.133 -0.165 0.257 
FO5 -0.170 -0.079 0.335 
FO6 0.010 -0.167 0.317 
Note: Factor loadings over 0.30 appear in bold. 

 

Consequently, after doing an item-by-item ESEM analysis checking the model 

fit indices case by case, a confirmatory factor analysis (CFA) was performed. The 

final CFA result with 16 items reported a comparative fit index, CFI, of 0.92.  Finally, 

a structural equation model (SEM) analysis was done reporting that T.O., R.O. and 

F.O. latent variables explained 30% of the variance in the current tsunami 

preparedness of visitors to the U.S. Pacific Northwest Coast. 

The final SEM model for TOTPI is formed by sixteen observable variables that 

represent three factors, T.O. with 4 variables (reliability ! = 0.72 ("= 0.71)), R.O. with 

6 variables (reliability ! = 0.88 (" = 0.89)), and F.O. with 6 variables (reliability ! = 

0.72 (" = 0.71)). The final reliabilities were calculated using the model estimates 
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variances and residual errors (Brown (2006) with Mplus (v. 5.21, 2009)). In Figure 2, 

circles represent latent variables and rectangles represent observed variables. Bold 

lines represent the structural component of the quantitative model; and the thin lines 

represent the measurement component of the quantitative model. A correlation matrix 

with means and standard deviation is shown in Table 3. The standardized and 

unstandardized coefficients for SEM Analysis for TOTPI are shown in Table 4. 

The final SEM model, with maximum likelihood parameter estimator, had a 

multiple correlation of R=0.543 (R2=0.30) between the predictors T.O., R.O., and 

F.O.; and the current tsunami preparedness (criterion), this means that 30% of the 

current tsunami preparedness variance is explained by the T.O., R.O. and F.O. factors. 

The Chi-square is 355.26 with 126 degrees of freedom, p-value < 0.001. The 

Comparative Fit Index (CFI) is 0.92; TLI is 0.91; the Root Mean Square Error of 

Approximation (RMSEA) is 0.060 with RMSEA 90% C.I. between 0.053 and 0.068; 

and the Standardized Root Mean Square Residual (SRMR) is 0.051. This appears to be 

a good fit to the observed data according to Hu & Bentler (1999) as cited in Kline 

(2005, p. 140).  
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Table 4. Standardized and Unstandardized Coefficients for SEM Analysis for TOTPI 
!
Observed 
Variable 

Latent Construct Standardized 
! 

Unstandardized 
B 

SE!

TO1 Transformative Optimism 0.693 1 ---- 
TO2 Transformative Optimism 0.745 0.996 0.086 
TO3 Transformative Optimism 0.515 0.593 0.065 
TO4 Transformative Optimism 0.504 0.648 0.073 
RO1 Resilient Optimism 0.828 1 ---- 
RO2 Resilient Optimism 0.813 0.892 0.045 
RO3 Resilient Optimism 0.728 0.838 0.047 
RO4 Resilient Optimism 0.769 0.973 0.051 
RO5 Resilient Optimism 0.816 0.934 0.047 
RO6 Resilient Optimism 0.543 0.646 0.054 
FO1 Fatalistic Optimism 0.707 1 ---- 
FO2 Fatalistic Optimism 0.673 0.957 0.075 
FO3 Fatalistic Optimism 0.731 1.014 0.080 
FO4 Fatalistic Optimism 0.383 0.543 0.076 
FO5 Fatalistic Optimism 0.453 0.719 0.087 
FO6 Fatalistic Optimism 0.379 0.607 0.085 

 

The Reliabilities for TOTPI, Item – Total Correlations and Cronbach’s Alphas 

are in Table 5. Finally, the TOTPI consists of 16 items, four items for the T.O. scale, 

six items for the R.O. scale and six items for the F.O. scale. Possible scores for the 

T.O. scale range from 4 to 36; and for the R.O. scale and the F.O. scale from 6 to 54. 

For this sample population; the T.O. scale mean was 27.3 (S.D. = 5.3); the R.O. scale 

mean was 32.8 (S.D. = 11.4); and the F.O. scale mean was 22.0 (S.D. = 8.1). 
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Table 5. Reliabilities for TOTPI, Item - Total Correlations and Cronbach's Alphas 
 
 

 
Corrected 
Item-Total 
Correlation 

Cronbach's 
Alpha if Item 

Deleted 
 

TO1 5.    I can take an active role in my community in 
developing a natural hazard evacuation plan. 

.538 .614 

TO2 11.  I can help my community to be more prepared for 
natural hazards. 

.574 .590 

TO3 7.    Speaking with others about tsunami preparedness 
would help me to be better prepared. 

.433 .677 

TO4 17.  Getting other people involved in my preparedness 
plan is important. 

.431 .679 

T.O. 
! = 0.72 

(" = 0.71) 
 

RO1 27.  I know what to do during a tsunami evacuation 
call. 

.753 .856 

RO2 13.  If a tsunami were to occur, I am well prepared to 
save my family. 

.796 .851 

RO3 6.    I know what to do in the event of a tsunami. .654 .872 
RO4 29.  I already have my evacuation plan in case of a 

tsunami. 
.697 .866 

RO5 19.  If a tsunami were to occur, I am well prepared to 
save myself.   

.811 .847 

RO6 8.    I could evacuate in 10 minutes in case a local 
tsunami is just about to happen. 

.503 .896 

RO  
! = 0.88 

(" = 0.89) 

FO1 32.  It is not possible for my family to be prepared for 
tsunamis. 

.534 .642 

FO2 31.  There is nothing I can do to help others to prepare 
for tsunamis. 

.499 .653 

FO3 25.  There is nothing I can do to prepare for tsunamis 
in this area. 

.573 .631 

FO4 12.  I do not have enough time to learn about tsunami 
preparedness. 

.347 .698 

FO5 22.  Doing a tsunami evacuation exercise is not a 
priority for me. 

.387 .689 

FO6 3.    Only if I know a tsunami is going to happen in my 
lifetime will I prepare. 

.340 .705 

FO  
! = 0.72 

(" = 0.71) 
 

 

One of the key findings of the SEM for TOTPI was that one potential factor 

that described tsunami factual knowledge did not explain significantly any proportion 

of the current tsunami preparedness variance for this observed data (! = -0.01, p-value 

= 0.719). Which means that for this sampled population (N=499), there is no 
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difference in current tsunami preparedness between people who knew more about 

tsunamis than people who knew less about tsunamis.  For this reason, it is important to 

replicate this research to determine if the same findings would be generated with local 

residents at the U.S. Pacific Northwest Coast, Colombia, Ecuador, Japan, Indonesia, or 

New Zealand, among other communities in the Pacific Ring of Fire.  In this way, we 

could improve the strategic plans that target tsunami education practices and 

programs. 

The proposed model using the TOTPI instrument allows the characterization of 

visitors to the Pacific Northwest Coast to enhance tsunami preparedness educational 

plans and programs.  Once one knows what people think about tsunami preparedness, 

it is possible to be more effective in communicating ways to improve tsunami 

readiness programs, not only for coastal residents but for visitors as well.  

 

Convergent validity 

Evidence for convergent validity is the moderate correlation between T.O. and RO 

(r=0.159, p-value=0.003). Personal responsibility is a key factor for tsunami 

preparedness. However, active community participation contributes to complete the 

cycle of natural hazard preparedness in society. 

 

Discriminant validity 

F.O. is negatively correlated with T.O. (r = -0.44, p-value < 0.001) and with RO (  r = 

-0.288, p-value < 0.001). Fatalistic beliefs about the impossibility of preparing for 
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natural hazards paralyze people’s actions. For this reason, it is important to know what 

people’s beliefs are to act accordingly offering transformative optimism beliefs 

instead. 

 

 

Concurrent validity 

Resilient optimism is significantly positively correlated with current tsunami 

preparedness (r = 0.473, p-value < 0.001).  This means that personal responsibility is 

very important for tsunami preparedness. However, we should not forget that an 

adequate and complete tsunami preparedness plan should consider working with 

others. 

The transformative optimism factor appears to be correlated with current 

tsunami preparedness (B = 0.315, ! = 0.09, p-value = 0.087). It is necessary to 

consider that even though the p-value is higher than 0.05, there is suggestive evidence 

that T.O. is associated with tsunami preparedness given its practical significance in 

this research (Ramsey & Schafer, 2002). 

The fatalistic optimism is negatively correlated with current tsunami 

preparedness (r = -0.11, p-value = 0.041). This tendency refers to those thoughts that 

paralyze actions to be better prepared because there is the perception that nothing can 

be done.  

Tsunami factual knowledge is not correlated with current tsunami preparedness 

for this target population (r = -0.014, p-value = 0.719), mainly visitors to the Pacific 
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Northwest Coast. Further research is required to validate this finding with other 

populations.   

 

3.8. Discussion 

Natural hazard preparedness processes require taking into account what people 

think about them. What people believe has a big impact on their modus operandi, for 

such reason educational interventions need to take into account the initial beliefs of 

people to transform them through establishing a common dialogue. The discourses of 

the geoscientists are as important as the discourses of the common people. 

Consequently, science should be reached out to the public and scientists need to listen 

to what people think and how people interpret the physical world. Through this 

dialogue natural hazard preparedness could be improved, with reliable and valid 

instruments contributing to such endeavors. 

Learning about natural hazard preparedness depends on the context, the social 

milieu, and the situation in analysis. For such reason, it is important to replicate the 

methodology of this research to consider what people think in a specific context within 

a particular situation. Our interest in this research was to characterize visitors’ thought 

tendencies related to tsunami preparedness in the United States Pacific Northwest, 

while visiting a site in a potential tsunami flooding area. In this research, there was a 

conscious effort to transfer the findings of Paulo Freire’s learning theory and 

Rossatto’s to the context of tsunami hazard preparedness using a quantitative research 

methodology. In this way, the final instrument has the potential to characterize 
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people’s thoughts and perspectives about the worthiness of tsunami preparedness. 

Sustained and long-term educational efforts, evaluation and research in 

tsunami and earthquake hazard education should be enacted. The impact of building 

tsunami evacuation buildings (TEB) should be evaluated in light of the benefits that 

natural hazard education programs would bring if they were financed in the same 

proportion. At the end, the goal for a tsunami-prone community is to lessen the 

potential fatalities and injures. Education is usually one of the first alternatives, but 

one of the last ones to get funding.  

A tsunami-learning center at the coast would benefit more people with a higher 

learning impact than a similar learning center inland. People who visit the coast would 

be exposed in this facility to a more meaningful learning experience. Additionally, 

people would be more willing to participate in tsunami-earthquake readiness 

programs, and support initiatives that improve natural hazard preparedness programs.  

According to the Pedagogy of Paulo Freire, the goal of any educational process 

is to transform society, to reinvent the world, and make it more human. In this sense, 

natural hazard education programs should take into account that the ultimate goal in 

the educational process is to strengthen communities to be transformative optimistic. 

The message is that it is possible to be prepared for natural hazards, even for a 

tsunami, and if we work together we would increase the possibility of success in doing 

so.    
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3.9. Limitations and Delimitations 

  This instrument was designed to measure tsunami preparedness. However, the 

development of this instrument requires further validation to be applied in other 

communities around the world because its development was focused at a specific 

community in the Pacific Northwest of the United States. Moreover, instrument 

development and validation for natural hazard preparedness should take into account 

how specific community practices affect gathering and distributing information, and 

specific ways in which a community participates.  

 

3.10. Further Work 

A longitudinal and comparative research study should be carried out to 

understand how people’s perspectives toward tsunami hazard preparedness change 

over time, and around the world (i.e. Indonesia, Colombia, Japan, New Zealand).  

The initial validation of the TOTPI considered mostly visitors of the United 

States Pacific Northwest. For this reason, a new instrument that exclusively target 

coastal residents taking into account the Pedagogy of Paulo Freire’s should be 

developed. At the same time, others factors that could explain tsunami hazard 

preparedness should be included.  

A new model for TOTPI that could take into account factor crossloadings (i.e. 

B.O.) should be evaluated using exploratory structural equation models (ESEM).  

Natural hazard preparedness indexes, like the Social Vulnerability Index, 

should not only take into account people’s demographic characterization but also 



! #)!

incorporate metrics that permit people’s belief characterizations related to natural 

hazard preparedness. This analysis complements the social vulnerability index because 

it considers what people think about tsunami preparedness. 

 

3.11. Conclusions 

  This research offered an alternative model to understand people’s natural 

hazard preparedness considering a modern learning framework, the Pedagogy of Paulo 

Freire and Rossatto’s four optimism conceptual framework. Depending on people’s 

optimism perspectives related to natural hazard preparedness, people act in different 

ways. Transformative optimists look for alternatives that involve community 

participation with a hopeful and proactive vision of their future. Resilient optimists 

look for individualistic alternatives for natural hazard preparedness. Fatalistic 

optimists consider there is nothing they can do to prepare. And blind optimists did not 

act because they were not aware of the potential hazards and risks. 

  Education and natural hazard preparation programs should consider people’s 

optimism perspectives beforehand to enhance people’s preparedness. Consequently, 

providing information about natural hazard preparedness is important but not enough. 

For instance, fatalistic optimists can understand all that information and still do 

nothing because they feel they are powerless. They might change their position if they 

know there have been successful experiences about surviving extreme natural hazards 

occurrences, such as those who survived the Sumatra-Aceh tsunami (United Nations 

International Strategy for Disaster Reduction (ISDR), 2006).  
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This research provides an instrument that contributes to understanding people’s 

perspectives about natural hazard preparedness, to assess people’s preparedness and to 

identify what people know about tsunamis at the United States Pacific Northwest. 

With this instrument, educators and emergency preparedness personnel can start a 

dialogue with the community, to better understand what people think and to consider 

their beliefs to enhance community preparedness. 
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 CONCLUSIONS 

 

This research reported the use of the learning theory of Paulo Freire (1970a, 

1970b, 1970c, 1998a, 1998b, 1998c, 2004a, 2004b, 2005) to help to explain people’s 

beliefs and actions (conscientization) about their natural hazard preparedness. This 

was done thanks to the work Rossatto built upon the Pedagogy of Paulo Freire through 

the theoretical construct of transformative optimism (T.O., R.O., F.O., and B.O.). 

With this conceptual framework, this research proposes a new valid and 

reliable instrument to assess people’s tsunami preparedness and beliefs. Specifically, 

the Transformative Optimism Tsunami Preparedness Instrument (TOTPI) was initially 

validated for people visiting environments in the tsunami flooding area of the Pacific 

Northwest Coast.  

The structural equation model (SEM) for TOTPI reported a multiple 

correlation of R=0.543, R2=0.30, for current tsunami preparedness with the predictors 

T.O., R.O., and F.O (N= 499. Maximum Likelihood estimation !2 = 355.26, d.f. = 

126, p-value < 0.001). The CFI is 0.92; TLI is 0.91; RMSEA is 0.060 with RMSEA 

90% C.I. between 0.053 and 0.068; and the SRMR is 0.051 which indicate that the 

model proposed in this research has a good fit for the observed data according to Hu & 

Bentler (1999) as cited in Kline (2005, p. 140), and according to Browne & Cudek 

(1993, p.144) as cited in Brown (2006, p. 87).  

The transformative optimism scale reliability is 0.72 ("=0.71), the resilient 

optimism scale reliability is 0.88 ("=0.89), and the fatalistic optimism scale reliability 
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is 0.72 ("=0.71). These reliabilities are calculated as the proportion of true score 

variance to total observed variance in each of the optimism measurements as reported 

by Brown (2006). 

One of the major findings of this research is that there is no quantitative 

evidence that tsunami factual knowledge is correlated with current tsunami 

preparedness for this target sample population (N = 499, ! = "0.01, p-value = 0.719). 

On the contrary, there is suggestive evidence that transformative optimism (T.O.) 

towards tsunami preparedness is correlated with current tsunami preparedness (N = 

499, ! = 0.09, p-value = 0.087). There is significant evidence that resilient optimism 

(R.O.) towards tsunami preparedness is correlated with current tsunami preparedness 

(N = 499, ! = 0.47, p-value < 0.001). In addition, there is evidence that fatalistic 

optimism (F.O.) towards tsunami preparedness is negatively correlated with current 

tsunami preparedness (N = 499, ! = -0.11, p-value < 0.05) for visitors of the Pacific 

Northwest Coast. 

On the other hand, the blind optimism factor (B.O.) did not load on the 

exploratory structural equation model (ESEM) for TOTPI. There are two possible 

reasons for this: First, the blind optimism factor was confounded with the fatalistic 

optimism factor. Second, the targeted population of this research did not belong to 

disfranchised communities, which was the population Rossatto (2005) targeted in his 

conceptual framework development. Further research is necessary to uncover the 

existence of the blind optimism factor in coastal residents in the context of tsunami 

preparedness, or the reasons people did not answer the survey at the moment of the 
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research. Theoretically, B.O. people are the ones who need the most a tsunami 

preparedness educative intervention to lessen the impacts of an eventual tsunami 

because they would be the people who do not perceive any risk at all. 

The TOTPI instrument is a tool for educators, emergency managers and 

scientists to understand people’s perspectives about tsunami preparedness. Knowing 

people’s dominant thought (T.O., R.O., F.O.) tendencies towards tsunami 

preparedness and current actions allow us to initiate a meaningful dialogue with each 

person to better the community tsunami preparedness. It is not the objective of the 

TOTPI instrument to categorize people, but to understand their perceptions about 

tsunami preparedness and their role in the community.  

Longitudinal studies using TOTPI should be carried out to assess the impact of 

tsunami readiness programs. In this way, it would be possible to plan educative 

campaigns that are not solely focused on tsunami factual knowledge but to enhance 

transformative optimistic behaviors towards tsunami preparedness. This means we 

need to take into account people’s fatalistic or resilient beliefs and actions to take them 

to the next level of transformative optimistic actions towards tsunami preparedness. It 

is important that the community believe they can do something to be prepared for the 

next tsunami. 

Transformative optimism in the context of natural hazard preparedness should 

be nurtured.  This concept goes beyond the current “resilient” paradigm in natural 

hazard preparedness. Transformative optimism considers that solutions to current 

problems require collective efforts to improve society with innovative and creative 
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strategies. “Resilient communities” are being set to maximize their resistance against 

any impact of a natural hazard by maintaining the status quo.  

Transformative optimism is a call of action to enhance social capital inside the 

communities that learn from the past to make better decisions that minimize the long-

term impacts of future natural hazards. Consequently, in this transformative optimism 

framework it is not enough to be resilient, but to create new conditions that better 

humankind in the context of future natural hazards. 
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Appendix A. Content Validity for Tsunami Hazard Preparedness 

“Optimism” refers to “a temporal term that signifies one’s projection of a given future; it impacts 
present behaviors just as beliefs about the past do “(Rossatto 2004, p.17). 
 
Domain: “Blind optimism indicates a condition of oblivion that prevents consciousness or self-
determination.”   
People would not perceive a risk. They believe a tsunami might not happen during their lifetime or in 
case a tsunami happens they believe there would not be significant impacts. Moreover, people would 
believe others (government, public agencies, teachers, extension agents) have the responsibility to 
inform and prepare the community. People in this domain would not be prepared well for a natural 
hazard occurrence. “Denial of issues, alienated, no vision, miss consciousness” Rossatto Sept 2 2009. 
 
Domain: “Fatalistic optimism shows beliefs and attitudes where events are fixed in time, 
promoting feelings of powerlessness to change these events.”   
People perceive there is a risk. They believe a tsunami could happen during their lifetime; but they 
perceive they can not control the event, consequently they don’t prepare. They believe others have the 
responsibility to prepare the community, however they do not believe they can do something to be 
better prepared. People in this domain would not be prepared well for a natural hazard occurrence.  
“The person has consciousness about issues and their predicament, but they have false beliefs about it, 
or are unwilling to do anything about it because of it.  As they might think that may be a predicament 
they can’t do anything about it. It might be religious factor, God want things to be this way, or not 
lucky...” Rossatto Sept 2 2009. 
 
Domain: “Resilient optimism reveals conformation to normative order as a means to achieve an 
individualistic future goal.”   
People perceive there is a risk. They believe a tsunami could happen during their lifetime. They believe 
they are responsible to prepare, however they prepare individually. Their goal is to protect themselves 
and their family, they do not perceive is important to work with others (i.e. neighbors, coworkers) and 
other members of their community.  They expect others will help them to prepare and to act at the 
moment of the natural hazard event, but they have not been involved in community efforts. They 
believe they will be able to live their life afterwards without much impact. People in this domain would 
not be prepared well for a natural hazard occurrence. “The main focus is the individual pursue…” 
Rossatto Sept 2 2009. 
Domain: “Transformative optimism sees the formation of a collective resistance against social 
processes that produce alienating realities, with the hope of achieving a liberating future.”   
People perceive there is a risk. They believe a tsunami could happen during their lifetime. They believe 
they are responsible to prepare. They believe to prepare well they need to be active in their community; 
it is not enough to be prepared at the individual or family level. They expect to help others. They 
believe their lives can be transformed before an extreme natural event occurs to live better. They 
believe regardless the social circumstance they are embedded in they can control their decisions and 
they are hopeful about their future. They prepare well.  “The main focus here is the collective 
consciousness. People do things together to help the whole community not only private interest, 
together they can achieve more than at the individual level…” Rossatto Sept 2 2009. 
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Appendix B. Item-Total Statistics for the Initial TOTPI Pilot Study 

 
 Cronbach's 

alpha if item 
deleted 

If a tsunami were to occur, I am well prepared to save my neighbors. 0.628* 
I have communicated with others to be better prepared for natural hazards. 0.533** 
Speaking with others about the potential for having tsunamis would help me 
to be better prepared and act quickly.  

0.630* 

Collective efforts (being a volunteer) are much better than individual actions 
to be better prepared for natural hazards.  

0.662* 

I can get my neighbors to work together to prepare for tsunamis. 0.630* 
I can do something about tsunami preparedness. 0.526** 
I can help other people to prepare before a tsunami happens. 0.503 
I am not capable to help others in tsunami preparedness.                                                     0.611* 
I can network in my community to be more prepared for natural disasters. 0.569** 
I have taken an active role in my community in developing a natural hazard 
evacuation plan. 

0.522 

Transformative 
Optimism Scale 
Item-Total 
Statistics 
 
#=0.61 

I am getting ready by getting everyone involved in my preparedness plan: 
friends, family, and my neighbors. 

0.530 

The authorities have an excellent plan to act in case a tsunami happens. 0.712* 
Fire fighters are the ones responsible for preparing the community for 
tsunamis. 

0.711* 

I can act efficiently during a tsunami evacuation call.   0.685* 
If a tsunami were to occur, I am well prepared to save myself. 0.565 
If a tsunami were to occur, I am well prepared to save my family. 0.567 
Having a plan of action, in case a tsunami happens, minimizes the potential 
impact to my family. 

0.654 

I know what to do in the event of a tsunami. 0.572 
I already have my evacuation plan in case of a tsunami. 0.583 
I will prepare only when I know a tsunami is going to happen for sure. 0.744* 

Resilient 
Optimism Scale 
Item-Total 
Statistics 
 
#=0.68 

I have prepared my family for what to do before a tsunami occur. 0.607 
There is nothing I can do to prepare for tsunamis in this area. 0.786 
I do not have enough time to learn about tsunami preparedness. 0.822 
I do not have enough time to do tsunami evacuation exercises. 0.803** 
I think my neighbors will not help me in case a tsunami happens. 0.859* 
If a tsunami were to occur, I will be affected. 0.833** 
There is nothing I can do to help others to prepare for tsunamis. 0.804 
I will wait for the government to bring us tsunami hazard preparedness 
information. 

0.798 

Why get ready for a tsunami? I will die someday anyway.                                                                    0.820 

Fatalistic 
Optimism Scale 
Item-Total 
Statistics 
 
#=0.83 

It is not possible for my family to be prepared for tsunamis. 0.810 
If tsunamis were to occur here, the probability of getting hurt would be 
minimal.   0.745* 

If tsunamis were to occur here, I think nothing will happen to me. 0.643 
The local government will guide me to safety in case of a tsunami. 0.662** 
The local government will guide my family to safety in case of a tsunami. 0.681** 
I will experience a tsunami in my lifetime. 0.745* 
A major tsunami here could endanger my life. 0.646 
There is going to be a major tsunami, which could endanger my family’s life. 0.681 
In case a tsunami occurs; 10 minutes warning time is enough to evacuate. 0.764* 

Blind Optimism 
Scale Item-Total 
Statistics 
 
#=0.72 

Even if a tsunami occurs here, I will be fine. 0.695 
* Represent items which Cronbach’s alpha are larger than the scale. 
** Represent items that participants reported as problematic. 
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Appendix C. Transformative Optimism for Tsunami Preparedness Instrument 
(TOTPI). Scientific Survey 
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