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ABSTRACT:  
This study explores a possible causal relationship between whale watch experience, a whale 
watcherΩǎ awareness of problems and their consequences in order to foster support for marine 
conservation. If effective, whale watching can stimulate individuals to feel concern for marine 
mammals, responsibility for the marine environment and commitment to activities that support 
marine conservation. However, survey data have shown that participants on whale watch tours 
in New England showed decreased concern after the completion of the trip. It is, therefore, 
recommended that, besides creating concern for marine mammals and promoting initiatives to 
support marine conservation, a whale watch tour should also make marine conservation issues 
personally relevant. /ƻƳƳǳƴƛŎŀǘƛƴƎ ǘƘǊƻǳƎƘ ǘƘŜ ƎŜƴŜǊŀƭ ǇǳōƭƛŎΩǎ egoistic value orientation, by 
addressing negative consequences for human beings resulting from adverse consequences on 
the marine environment, can result in pro-environmental behavior that supports marine 
conservation. 
 
 
KEYWORDS: Whale watching, marine mammal, effectiveness, value orientations, awareness of 
consequences, marine conservation
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1 INTRODUCTION 

1.1 Background  
In the last few decades, marine mammal based tourism has experienced rapid growth in 
popularity (Hoyt, 2001; Muloin, 1998; hΩ/ƻƴƴƻǊ Ŝǘ ŀƭΦΣ нллф). Watching whales in particular has 
enjoyed phenomenal growth and is one of the fastest growing tourism products in the 
world (Hoyt, 2000). !ƭǘƘƻǳƎƘ ǘƘŜ ƎŜƴŜǊƛŎ ǘŜǊƳ ΨǿƘŀƭŜΩ ǿŀǘŎƘƛƴƎ ƛǎ ǳǎŜŘΣ ƛǘ ƛǎ ƛƳǇƻǊǘŀƴǘ ǘƻ ƴƻǘŜ 
that the term also encompasses watching other cetacean species, such as dolphins and 
porpoises. Whale watching has been defined by one of the world's foremost experts in this field, 
Erich Hoyt (1995, p. оύ ŀǎ άǘƻǳǊǎ ōȅ ōƻŀǘΣ ŀƛǊ ƻǊ ŦǊƻƳ ƭŀƴŘΣ ŦƻǊƳŀƭ ƻǊ ƛƴŦƻǊƳŀƭΣ ǿƛǘƘ ŀǘ ƭŜŀǎǘ ǎƻƳŜ 
commercial aspect, to see and/or listen to any of the some 80 species of whales, dolphins and 
ǇƻǊǇƻƛǎŜǎΦέ Between 1991 and 2001, the number of whale watchers increased internationally 
by an average of 12.1% per year (Hoyt, 2001). This means that whale watching grew at a faster 
rate than general world tourism (Hoyt, 2001). At that time, the industry was estimated to: 
generate over $1 billion USD in total expenditure each year; reaching over nine million 
participants per annum; and take place in over 495 communities in 87 countries and overseas 
territories which span every continent of the globe (hΩ/ƻƴƴƻǊ Ŝǘ ŀƭΦΣ нллф). Since then, the 
industry has continued to show a very strong growth. With an average growth rate of 3.7% per 
year, it compares well against a global tourism growth of 4.2% per year over the same period 
(hΩ/ƻƴƴƻǊ Ŝǘ ŀƭΦΣ нллф). Whale watching continues to develop in those countries with long 
established whale watch industries. Commercial whale watching now takes place in over 119 
countries and territories, with over 13 million participants worldwide (hΩ/ƻƴƴƻǊ Ŝǘ ŀƭΦΣ нллф). 
These data include 3,300 whale watch operators on a global level with a total generated 
expenditure of $2.1 billion USD (hΩ/ƻƴƴƻǊ Ŝǘ ŀƭΦΣ нллф). While the economic benefits of 
commercial whale watching have been demonstrated, an increase in whale watching has 
resulted in scientific concern about resulting short and long term impacts to whales and the 
sustainable management of the marine environment. However, comparatively little research 
has focused on the human dimensions of whale watching (Christensen, 2007; Duffus & Dearden, 
1993; Finkler & Higham, 2004; Malcolm et al., 2002; Orams, 2000; Parsons, Lück, & 
Lewandowski, 2006;  Zeppel & Muloin, 2008), with limited assessment on the potential short or 
long term conservation benefits that may result from whale watching. This study provides 
further insight into the impact that a responsible whale watch experience has in relation to 
ǿƘŀƭŜ ǿŀǘŎƘŜǊΩǎ ŎƻƎƴƛǘƛǾŜ ŎƻƴǎǘǊǳŎǘǎΦ   
 

1.1.1 Critical issues 
One is likely to assume that this continuing worldwide growth in whale watching will put more 
pressure on existing wildlife watching sites, cetacean populations and habitats, and will spur the 
development of wildlife watching activities in new areas and for new species (Tapper, 2006). 
Orams (1999, as cited in Orams, 2000) argues that the use of whales as a tourist attraction can 
be seen as a form of harmful exploitation. This represents the classic "tragedy of the commons" 
problem (Harding, 1968) in which vulnerable cetaceans are repeatedly targeted as common-
pool resources by the whale watching industry, often including close encounters. This assumes 
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tourists who are on the boat closest to the whales gain the most benefit from the close 
presence of whales, leading to an increase in the number of boats and competition among 
boats to have close encounters. If true, this can result in the deterioration of both the quality of 
the whale-watching experience and the quality of life for the whales caused by humans 
disturbing their natural habitat. Viewing whales in their natural environment, if not conducted 
responsibly, may disturb ǿƘŀƭŜǎΩ natural behavior such as feeding, nursing, resting and 
migration patterns, causing harassment (Spradlin et al., 2001) and resulting in potential long-
term avoidance of important areas (Lusseau & Bejder, 2007).  
 
Given the fact that many of the great whales are endangered while other species are classified 
as vulnerable and are now travelling down that same path due to human impacts (Read et al., 
2006; Turvey et al., 2007), there is a much needed point for protecting the whales on the 
political agenda. While at the same time, whale watching is promoted as a sustainable and non-
lethal alternative to commercial whaling (e.g. hΩ/onnor et al., 2009). It is therefore strongly 
recommended that the fast growing whale watching industry should maximize benefits that 
result in the sustainable use of whales while minimizing impacts to the species and habitats. 
Responsible whale watching is therefore key to ensure the long term sustainable use of whales 
as a natural resource. 
 

1.1.2 Responsible whale watching 
The International Whaling Commission (IWC) is the only global body solely responsible for the 
management of whales. Along with other international authorities, they have acknowledged 
commercial and recreational whale watching as a potentially sustainable use of whales and 
other cetaceans (IFAW, 1997). The IWC has provided a platform for discussion regarding whale 
watching including the scientific, legal, socio-economic and educational aspects. Several 
research organizations are conducting scientific research on board whale watch vessels through 
data collection on e.g. whale identification and whale behavior (Robbins & Frost, 2009). These 
data have been instrumental in establishing marine protected areas that benefit whales and 
their environment (NOAA, 1993). These scientific programs of several of these organizations 
have flourished through multiple collaborations with local whale watch operators. Apart from 
that, the International Fund for Animal Welfare (IFAW) believes that whale watching helps to 
foster visitor appreciation of the importance of marine conservation and can be used to drum 
up public support for the protection of whales (WWF, 2003; Higginbottom, 2004; McIntyre, 
2006, as cited in Higham & Lück, 2008; WDCS, n.d.).  
 
This potential outcome lies in line with many advocates and scholars who agree that the whale 
watching industry has the potential to improve the level of environmental knowledge of whale 
watch participants and encourage their pro-environmental attitudes (e.g. Zeppel & Muloin, 
2008). To realize that, local guides who are trained as naturalists should convey this scientific 
and local knowledge to whale watchers and motivate them to support marine conservation by 
means of interpretation, which ultimately should result in a conservation outcome (Tilden, 
1957, as cited in Peake et al., 2009).  
 

http://www.google.nl/search?tbs=bks:1&tbo=p&q=+inauthor:%22Michael+L%C3%BCck%22
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1.1.3 Whale watching in Northeastern United States 
The United States has the largest whale watching industry in the world. The Northeast region of 
the United States, and New England in particular, is one of the most popular whale watching 
destinations in the world where whale watching has become a significant aspect of the local 
tourism economy (Hoyt, 2001; hΩ/ƻƴƴƻǊ Ŝǘ ŀƭΦΣ нллф). In 2008, about 910,000 tourists took 
boats to observe whales in New England, with the Stellwagen Bank Marine Sanctuary area 
accounting for around 80% of whale watching in the region (hΩ/ƻƴƴƻǊ Ŝǘ ŀƭΦΣ нллф). Nearly 30 
whale watching companies currently operate within the region, providing critical economic 
support to their local communities (hΩ/ƻƴƴƻǊ Ŝǘ ŀƭΦΣ нллф).  
 
In the United States, marine mammals are protected under the Marine Mammal Protection Act 
όaat!ύ ǿƘƛŎƘ ǇǊƻƘƛōƛǘǎ άǘŀƪŜǎέ ƛƴŎƭǳŘƛƴƎ ƛƴƧǳǊȅΣ ŘŜŀǘƘΣ ŀƴŘ ƘŀǊŀǎǎƳŜƴǘ όƛΦŜΦ ƘŀǾƛƴƎ ǘƘŜƛǊ 
important natural behaviors interrupted). In order to protect and conserve marine mammals, 
and ensure compliance with federal legislation to avoid harassment of marine mammals, 
voluntary regional whale watching guidelines were implemented by the National Oceanic and 
Atmospheric Administration (NOAA). Whale watching guidelines reduce the risk of harassment 
which is prohibited under federal law. For example, it is recommended that vessels do not 
deliberately approach large whales (other than regulatory measures for North Atlantic right 
whales) in New England closer than 100 feet (NOAA, 2005). As whale watching and the number 
of boats viewing whales has increased, promoting stewardship and understanding among the 
general public of the issues cetaceans and their habitat face is as important as, and 
complementary to, working with boat operators to encourage responsible behavior around 
whales. For that reason, ŀ ŎƻƭƭŀōƻǊŀǘƛǾŜ ŜŦŦƻǊǘ ōŜǘǿŜŜƴ bh!! CƛǎƘŜǊƛŜǎ {ŜǊǾƛŎŜΩǎ bƻǊǘƘŜŀǎǘ 
Regional Office (NMFS), Stellwagen Bank National Marine Sanctuary (SBNMS), and the Whale 
and Dolphin Conservation Society (WDCS) resulted in the Whale SENSE program.  

 

1.1.4 Whale SENSE 
The Whale SENSE program is a voluntary recognition and education program that is offered to 
whale watch companies in Northeastern United States (Maine to Virginia) at no charge. It has 
been developed, with input from Northeast region whale watching companies, to minimize the 
potential harassment of large whales that may result from commercial viewing activities. Its 
mission is to promote responsible stewardship of large whales in the Northeast region and 
recognize commercial whale watching companies that set a positive standard for responsible 
practices and education. It hopes to encourage the whale watching industry to raise the bar for 
whale watching education, ease competition to get closest to the whales and increase 
protection for whales by giving companies a different competitive edge where participating 
companies can market themselves as the company that cares about the whales, rather than the 
company that can get the closest to the whales. The acronym SENSE stands for:  
SǘƛŎƪ ǘƻ bh!!Ωǎ bƻrtheast Regional whale watching guidelines;  
Educate naturalists, operators, and guests to have SENSE when whale watching;  
Notify appropriate networks/agencies of right whales or whale problems;  
Set an example to others on the water;  
Encourage ocean stewardship. 
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Whale SENSE is aimed towards both commercial whale watch operators and their customers 
with the goal to increase their awareness and knowledge about responsible marine mammal 
viewing practices, whale behavior and biology/ecology, the laws and guidelines protecting 
whales, and stewardship of the marine environment. In order to sustain and improve the health 
ƻŦ ǘƘŜ ƳŀǊƛƴŜ ŜƴǾƛǊƻƴƳŜƴǘΣ ŎǊŜŀǘƛƴƎ ŀǿŀǊŜƴŜǎǎ ǘƻǿŀǊŘǎ ǘƘŜ ƻŎŜŀƴΩǎ ǾǳƭƴŜǊŀōƛƭƛǘȅ ƛǎ very much 
needed as the Pew Oceans Commission and the U.S. Commission on Ocean Policy have both 
strongly recommended (Christensen, 2007). The hope and goal of the Whale SENSE program, 
and whale watching education in general, is to utilize the whale watch experience as a means to 
inspire a long-term investment in marine conservation from those who participate. 
 

1.2 Internship objective 

1.2.1 Problem statement 
Seeing as we are now in the third wave of environmental, which spurs global environmental 
awareness, puts sustainable development up as its core concept and has large segments of 
society as its social carriers, it is quite important in explaining to the whale watching audience 
the need to put conservation high up the political agenda. Educating the public about the 
importance of marine conservation through responsible viewing is a critical component of 
protecting large whales and the marine environment, and this combination of outreach and 
educational work underpins all programs of the WDCS.  
 
However, with estimates of around one million visitors whale watching in this relatively small 
geographic region of Stellwagen Bank on a yearly basis (NOAA, 1994), it is not currently known 
how effective whale watching is as a learning tool. There is a need to evaluate the effect of 
whale watch education. Of particular interest is the question of whether education received on 
a whale watch is retained and changes the behavior of the watchers, making them more 
sensitive to marine conservation, and whether a program such as the Whale SENSE program, 
might influence the choosing of a whale watch company. The overall question being asked by 
this study is to explore the link between whale watch passengers being interested in whales and 
changing their behaviors to act in the best interest of marine conservation (and therefore the 
whales)? For that reason, there is a need to evaluate the impact of messaging communicated on 
a whale watch tour in order to determine which aspect(s) of the educational program are 
effective/ineffective at fostering pro-conservation attitudes and behavioral changes.  
 

1.2.2 Internship assignment 
This project examines the human dimension of whale watching in New England. The assignment 
is to quantify the educational value of responsible whale watching in that area. More 
specifically, the assignment is to analyze visitors pre- and post-surveys on whale watch tours to 
ascertain how ǘƘŜ ǿƘŀƭŜ ǿŀǘŎƘ ŜȄǇŜǊƛŜƴŎŜ ƛƴƅǳŜƴŎŜǎ ǇŀǎǎŜƴƎŜǊǎΩ understanding of marine 
conservation issues and awareness of how personal actions impact the marine environment and 
marine mammals. Concretely, this means that the student will develop a survey which measures 
changes towards these and several other concepts to determine the effectiveness of the 
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educational impact of the whale watch tours. This assignment was developed and given to the 
student by the WDCS.  
 

1.3 Research Focus 
Whale watching exemplifies a potential sustainable use of cetaceans, where benefits that result 
from whale watching may result from the potential use of this resource by future generations. 
The focus in this study is to understand to what extent a whale watch tour affects the cognitive 
constructs that are needed in order to foster pro-environmental behavior. Problem awareness, 
awareness of consequences and value orientations are said to be factors that can be influenced 
most easily by environmental educational techniques and used to develop more effective 
educational messages to influence behavior (Hockett et al., 2004). This might provide a basis to 
ŎƻƴŘǳŎǘ ŦǳǊǘƘŜǊ ǊŜǎŜŀǊŎƘ ƛƴǘƻ ƎŀƛƴƛƴƎ ǇŜƻǇƭŜΩǎ ǎǳǇǇƻǊǘ ŦƻǊ ǇǊŜǎŜǊǾƛƴƎ ŜƴŘŀƴƎŜǊŜŘ ǎǇŜŎƛŜǎΦ  
 

1.3.1 Research objectives 
The Whale SENSE program seeks to facilitate a learning environment and educate whale 
watchers that the whales they are observing are endangered and/or protected and that 
guidelines are in place in order to protect whales from potential harmful effects of whale 
watching. Additionally, the program aims to educate passengers on other major threats induced 
by humans (e.g. pollution, entanglement and ship strikes). The potential short term outcome 
should therefore be an increased level of public awareness in marine conservation issues when 
it comes to protecting whales and the marine environment. In the long run, the Whale SENSE 
ǇǊƻƎǊŀƳ ƻǳƎƘǘ ǘƻ ǇǊƻƳǇǘ ƳƻǊŜ ŜƴǾƛǊƻƴƳŜƴǘŀƭƭȅ ŘŜǎƛǊŀōƭŜ ŎƘŀƴƎŜǎ ƛƴ ǿƘŀƭŜ ǿŀǘŎƘŜǊǎΩ ŀǘǘƛǘǳŘŜǎ 
and behavior towards marine conservation. 

 
The overall objective of this study is therefore to determine the effectiveness of both the  
Whale SENSE program and whale watching as a platform to ŜƴƘŀƴŎŜ ǇŜƻǇƭŜΩǎ understanding of 
and awareness of consequences on their personal impact towards protection of the marine 
environment. Certainly this level of awareness should not be seen as an end in itself, but an 
enhanced level of awareness of consequences may manifest itself in one feeling more 
responsibility towards the marine environment. According to the value-belief-norm (VBN) 
theory of pro-environmental behavior (Stern, 1999), this enhanced feeling of responsibility may 
eventually manifest itself in pro-environmental behavior. In the background of this study, this 
can be translated in action towards supporting marine conservation. The guiding research 
questions are: To what extent does a whale watch tour increase the awareness of the 
consequences regarding their impact on the marine environment? Are passengers receptive to 
educational programs, such as the Whale SENSE program? 

 
The Ocean Foundation (n.d.) states that one of the most significant barriers to progress on one 
gaining awareness of their own actions in the marine environment is a lack of real 
understanding among the general public of general ecological concepts and ocean literacy 
principles. Evidence suggests that it is necessary for people to have this fundamental 
understanding of the environment in order for them to be aware of how their own actions can 
hurt the environment or how they can behave more environmentally (Hines et al., 1986; Hwang 
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et al., 2000, as cited in Christensen, 2007). The general public does not relate health of the 
oceans to personal actions and does not recognize the inextricable interconnectivity humans 
have with ocean systems (The Ocean Foundation, n.d.). For example, the general public might 
not know that fertilizer runoff from farms and lawns is a huge problem for coastal areas or that 
letting a balloon in the air can be very hazardous for marine wildlife once it lands in the ocean as 
these animals assume it is something edible and might ingest ǘƘŜ ǇƭŀǎǘƛŎΦ aŜŀǎǳǊƛƴƎ ƻƴŜΩǎ 
ŀǿŀǊŜƴŜǎǎ ƻŦ ƻŎŜŀƴΩǎ ǾǳƭƴŜǊŀōƛƭƛǘȅ ƛǎ ǘƘŜǊŜŦƻǊŜ ŀƴƻǘƘŜǊ ƪŜȅ ƻōƧŜŎǘƛǾŜ ǘƻ ǘŀƪŜ ƛƴǘƻ ŀŎŎƻǳƴǘΦ  
 
This study also aims to examine environmental value orientations of whale watchers in the New 
England region and the extent to which these value orientations facilitate awareness of 
consequences about marine environmental threats posed by personal actions. Additionally, it 
will be examined if an enhanced level of awareness of consequences induces an ascribed feeling 
of responsibility ŀƴŘ ƛŦ ǘƘƛǎ Ŏŀƴ ōŜ ǘǊŀŎŜŘ ōŀŎƪ ǘƻ ǎƻƳŜƻƴŜΩǎ ǿƛƭŘƭƛŦŜ ǾŀƭǳŜ ƻǊƛŜƴǘŀǘƛƻƴǎΦ Overall, 
the determined research objectives with corresponding research questions can be found below:  
 
 
1) To analyze current whale-watch passenger demography. 

2) To asǎŜǎǎ ǘƘŜ ƭŜǾŜƭ ƻŦ ǇŀǎǎŜƴƎŜǊΩǎ ƪƴƻǿƭŜŘƎŜ ƻŦ ƭŀǿǎ ŀƴŘ ƎǳƛŘŜƭƛƴŜǎ ǇŜǊǘŀƛƴƛƴƎ ǘƻ ǿƘŀƭŜ 
watching activities. 

¶ Do whale watchers know that there are guidelines in place to benefit the welfare of 
marine mammals? 

¶ What aspects of a whale watch tour do whale watchers believe to be important before 
their tour? 

3) To explore if the concept of an education/conservation program impacts peoples decisions on 
choosing their whale watch tour company. 

¶ What made whale watchers choose their whale watch tour company? 

¶ Are whale watchers aware of the Whale SENSE program? 

¶ Would an educational program like Whale SENSE play a role in the decision-making 
process when choosing a whale watch tour? 

4ύ ¢ƻ ǳƴŘŜǊǎǘŀƴŘ ǿƘŀƭŜ ǿŀǘŎƘŜǊǎΩ ŀǘǘƛǘǳŘŜǎ ǘƻǿŀǊŘǎ ƳŀǊƛƴŜ ŎƻƴǎŜǊǾŀǘƛƻƴ ŀƴŘ ǾŀƭǳŜǎ ǘƻǿŀǊŘ ǘhe 
marine environment in recreation and tourism settings. 

¶ How strong are whale watchersΩ biocentric value orientations towards the marine 
environment? 

¶ Do people share stronger biocentric values if they have had more experience in whale 
watching? 

¶ To what extent do people take individual responsibility for the state of the marine 
environment? 

5) To assess the level of public understanding and awareness about different marine 
conservation issues. 

¶ How do people perceive the current health status of the marine environment? 

¶ Iƻǿ ŘƻŜǎ ŀǿŀǊŜƴŜǎǎΣ ŀƴŘ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ ǘƘŜ ǾǳƭƴŜǊŀōƛƭƛǘȅ ƻŦ ǘƘŜ ƻŎŜŀƴǎΩ ƘŜŀƭǘƘ ŘƛŦŦŜǊ 
on the basis of age, gender, and formal levels of education? 

¶ How much understanding and awareness was gained after a whale watch tour? 
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6) To identify obstacles to behaviors that protect and benefit the marine environment. 

¶ ²Ƙŀǘ ƛǎ ǘƘŜ ǿƘŀƭŜ ǿŀǘŎƘŜǊΩǎ ƭŜǾŜƭ ƻŦ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ ǘƘŜƛǊ ǇŜǊǎƻƴŀƭ ƛƳǇŀŎǘ ƻƴ ǘƘŜ 
marine environment and marine mammals? 

¶ How much does understanding about the marine environment determine ǇŜƻǇƭŜΩǎ 
awareness of adverse consequences to the marine environment? 

¶ What are people willing to do to conserve the marine environment? 

¶ Do whale watchers perceive themselves to be aware of how to engage in marine 
conservation?  
 

1.3.2 Products and deliverables 
The data gathered from this report will serve as a baseline for evaluating and improving the 
conservation benefit of future educational programs on board commercial whale watching 
vessels by developing a scientific investigation that can be used to: improve educating skills 
within the commercial whale watching industry; empower the public to engage in marine 
conservation; and provide the industry incentive to maintain responsible whale watching 
protocols and a high standard of interpretation.  
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2 LITERATURE REVIEW AND THEORETICAL FRAMEWORK 
This chapter outlines the review of theoretical and empirical literature. A thesis by Christensen 
(2007) serves, in part, as a foundation of this study. Christensen touched upon this topic while 
exploring a relationship between shore-ōŀǎŜŘ ǿƘŀƭŜ ǿŀǘŎƘŜǊǎΩ ǇŀǊǘƛŎƛǇŀǘƛƻƴ ƛƴ ŀ ƳŀǊƛƴŜ 
outreach program and three precursors to behavior: ǾƛǎƛǘƻǊǎΩ Ǉŀǎǘ ŜȄǇŜǊƛŜƴŎŜǎΣ ǾŀƭǳŜ 
orientations, and their awareness of personal actions surrounding the marine environment in 
general and whales in particular. This study attempts to create a better understanding of 
whether  a whale watch tour can strengthen awareness of consequences and induce feelings of 
responsibility while creating an impetus towards support for marine conservation. To gain a 
deeper insight in this process, two theoretical frameworks are taken into consideration: the 
cognitive hierarchy model of human behavior and the Value-Belief-Norm (VBN) Theory. Sections 
2.1 and 2.2 provide background theory concerning the relevant cognitive constructs and define 
the concepts in relation to this research. Sections 2.3 will elaborate on the concept of problem 
awareness. Section 2.4 provides the framework in which the relevant concepts are categorized.  

 

2.1 The Cognitive hierarchy 
The cognitive hierarchy of human behavior attempts to explain human behavior by 
understanding the thought processes. The underlying ǘƘŜƻǊȅ ǎǳƎƎŜǎǘǎ ǘƘŀǘ ǎƻƳŜƻƴŜΩǎ ǾƛŜǿ ƻŦ 
the environment can be organized from generally broad concepts (values, value orientations) to 
more specific concepts (attitudes, norms, behavioral intentions, and behaviors). The framework 
of the cognitive hierarchy model builds upon relatively few but stable cognitive processes on the 
bottom of the framework and more faster-forming cognitive processes subject to change on the 
top (see Figure 1).  
 

 
Figure 1: The Cognitive Hierarchy Model of Human Behavior (Vaske & Donnelly, 1999) 

The relationship between these several hierarchical levels have been tested and resulting 
models have been used to make predictions about level of support among the general public for 
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a variety of natural resource issues (Vaske and Donnelly, 1999). Values, value orientations, 
norms, attitudes, behavioral intentions, and behaviors have been described as the cognitive 
constructs in a cognitive hierarchy of human behavior (Fulton, Manfredo, and Lipscomb, 1996). 
¢ƘŜǎŜ ŎƻƎƴƛǘƛƻƴǎ ŀǊŜ ŀ άŎƻƭƭŜŎǘƛƻƴ ƻŦ ƳŜƴǘŀƭ ǇǊƻŎŜǎǎŜǎ ŀƴŘ ŀŎǘƛǾƛǘƛŜǎ ǳǎŜŘ ƛƴ ǇŜǊŎŜƛǾƛƴƎΣ 
remembering, thinking, and understanding, as well as the act of using these processes" 
(Ashcraft, 1994, as cited in Manfredo et al., 1999, p. 500). Values form the foundation of the 
model. Rokeach (1973, as cited in Manfredo et al., 2009) states that people have a limited 
amount of values, but those values are central to ƻƴŜΩǎ ŎƻƎƴƛǘƛǾŜ ǎǘǊǳŎǘǳǊŜΦ ¢ƘŜȅ represent the 
most basic beliefs about the world, life goals, and develop early in life, remain stable throughout 
ŀ ǇŜǊǎƻƴΩǎ ƭƛŦŜ ŀƴŘ ǘǊŀƴǎŎŜƴŘ ǎǇŜŎƛŦƛŎ ǎƛǘǳŀǘƛƻƴǎ ŀƴŘ ƻōƧŜŎǘǎ όwƻƪŜŀŎƘΣ мфтфΣ ŀǎ ŎƛǘŜŘ ƛƴ 
Manfredo et al., 2009). These basic beliefs can be organized into patterns of directions, called 
value orientations.  
 

2.1.1 Value orientations 
Value orientations give specific meaning to the more global cognitions that are represented in 
values (Manfredo et al., 1999). Participants in tourism activities have been classified according 
to their value orientations towards general classes of objects or natural resources, e.g. wildlife 
(Fulton et al., 1996; Jacobs, 2007; Manfredo et al., 2009), forests (Vaske et al., 2003), and coral 
reefs (Needham, 2010). In contrast with personal values, which tend to be widely shared by all 
members of a culture and are therefore unlikely to account for much variability in specific 
attitudes and behavior, value orientations can predict higher-order cognitions such as attitudes, 
behavioral intentions and behavior (Fulton et al., 1996; Vaske & Donnelly, 1999). Even though 
value orientations, like attitudes, evaluate an object, they are conceptually different from each 
other. Firstly, attitudes are mental predispositions and are defined as the evaluation of a 
particular entity (e.g. a person, object, or action) with some degree of favor or disfavor. 
!ǘǘƛǘǳŘŜǎ ǘƘŜǊŜŦƻǊŜ ŦƻŎǳǎ ƻƴ ŀ ǇŜǊǎƻƴΩǎ ǇƻǎƛǘƛǾŜ ƻǊ ƴŜƎŀǘƛǾŜ ǾƛŜǿ όƛΦŜΦ ŜƳƻǘƛƻƴǎΣ ŀŦŦŜŎǘύ ƻƴ ŀƴ 
object, while value orientations are patterns of basic beliefs and therefore originate from 
cognitions and thoughts. Secondly, value orientations are focused on general classes of objects, 
e.g. wildlife, whereas attitudes have a more focused object of orientation (Fishbein & Ajzen, 
1975), e.g. whales (general attitude) or to the issue of commercial hunting of whales in Japan 
(specific attitude). Third, while a person may hold thousands of attitudes, value orientations are 
limited in numbers (e.g. anthropocentric - biocentric, use - protection). Identifying value 
orientations may assist whale watch operators and conservation groups to identify and compare 
target groups to which they can cater education campaigns that are aimed at reducing human 
impacts on the marine environment (Needham, 2010).  
 

2.1.2 Environmental value orientations 
To identify the relational values people hold to nature, many theorists have used the terms 
ά!ƴǘƘǊƻǇƻŎŜƴǘǊƛŎέ ŀƴŘ ά.ƛƻŎŜƴǘǊƛŎέ (e.g. Fulton et al., 1996). These value orientations can be 
arranged along a continuum with biocentric orientations on one end and anthropocentric 
viewpoints on the other. Anthropocentric highlights a human-centered view of the world, in 
which a hierarchy exists where humans have a higher value than non-human objects (Eckersley, 
1992, as cited in Vaske, 2008). This value orientation places an emphasis on the instrumental 



  Literature Review and Theoretical Framework  
 

17 
 

value of natural resources for humans (Steel et al., 1994, as cited in Vaske, 2008). Even though 
most individuals recognize the value of humans over nature, this does not always reflect itself in 
a dominating sense. On the other end of the continuum is the biocentric (or biospheric) value. 
These values relate to a close relationship between humans and nature. People with a 
biocentric value orientation will primarily base their decision on whether or not to act in a pro-
environmental manner on the perceived costs and benefits for the ecosystem and biosphere as 
a whole (De Groot & Steg, 2008). In its most pure form, absolute biocentrism is typified by the 
ΨŘŜŜǇ ŜŎƻƭƻƎȅΩ ƳƻŘŜƭΣ ǿƘƛŎƘ ǊŜƎŀǊŘǎ ǘƘŀǘ ǘƘŜ ƴŜŜŘǎ ƻŦ ƘǳƳŀƴǎ ŀǊŜ ƴƻ ƳƻǊŜ ƛƳǇƻǊǘŀƴǘ ǘƘŀƴ 
those of any other species resulting  in no distinction between the natural and human world 
(Glaser, 2006, as cited in Twine & Magome, 2008). Stern labeled the biocentric value orientation 
as having a general concern for nonhuman species and the natural environment (Stern et al., 
1993). However, biocentric and anthropocentric value orientations are not mutually exclusive. 
The midpoint of this scale represents a mixture of the two extremes where individuals may thus 
exhibit a combination of values (Vaske, 2008). 
 
The anthropocentric-biocentric continuum is similar to the use-protection continuum that is 
used in wildlife management literature (Needham, 2010). Fulton et al. (1996) showed that basic 
beliefs about wildlife use, hunting, and animal rights factor into a single value orientation 
dimension, which is referred to as the άwildlife use-protection value orientation.έ In their 
research, Fulton et al. (1996) were able to predict attitudes towards taking hunting trips by this 
value orientation. Utilitarian, or use, beliefs underline the instrumental value of a natural 
resource for humans rather than recognizing the inherent value of these resources (Vaske et al., 
2001, as cited in Needham, 2010). The primary goal here of natural resource allocation and 
management is for human use, regardless of this natural resource being used as a commodity 
(e.g. timber) or for aesthetic, physical or aesthetic purposes, e.g. recreation (Vaske, 2008; 
Needham, 2010). In contrast, the value of ecosystems, species and natural resources is elevated 
to a prominent level within the protectionist value orientation (Needham, 2010). The inherent 
worth of environmental and natural resources is assumed to be respected and preserved in the 
protectionist approach, even when it conflicts with human-centered values (Vaske et al., 2001, 
as cited in Needham, 2010). This value orientation also underpins the perspective of animal 
rights groups who place great importance on the existence value of animals (Twine & Magome, 
2008). According to the cognitive hierarchy, environmental value orientations influence 
ǎƻƳŜƻƴŜΩǎ personal norm. 
 

2.1.3 Norms 
A norm can explain why people act in a certain way and refers to what people are doing 
(descriptive norm) or prescriptions for what people should do (an injunctive norm) in a given 
situation (Cialdini et al., 1991, as cited in Vaske, 2008). A personal norm appears to play an 
important role for pro-environmental behavior (Stern & Oskamp, 1987, as cited in Gärling et al., 
2003). It is experienced as a perceived moral obligation to act as it ŎǊŜŀǘŜǎ άŀ ƎŜƴŜǊŀƭ 
predisposition that influences all kinds of behavior taken with pro-ŜƴǾƛǊƻƴƳŜƴǘŀƭ ƛƴǘŜƴǘέ ό{ǘŜǊƴΣ 
2000, p. 413).  
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¢Ƙƛǎ ǎǘǳŘȅ ǿƛƭƭ ŦƻŎǳǎ ƻƴ ǎƻƳŜƻƴŜΩǎ ǇŜǊǎƻƴŀƭ ƴƻǊƳ ŜƳǇƘŀǎƛȊƛƴƎ ǘƘŜ personal feeling of moral 
obligation to support marine conservation. This norm is activated if the person is aware that 
somebody or something is in need, is aware of actions that could be helpful, perceives an ability 
to help, and ascribes responsibility to act to oneself (Schwartz, 1977). Ajzen (1991) claims that 
the intention to perform pro-environmental ōŜƘŀǾƛƻǊ ŘŜǇŜƴŘǎ ƻƴ ǎƻƳŜƻƴŜΩǎ ǇŜǊǎƻƴŀƭ ƴƻǊƳ. 
 

2.1.4 Behavioral intentions 
Lƴ ǘƘŜ ŎƻƎƴƛǘƛǾŜ ƘƛŜǊŀǊŎƘȅ ǘƘŜƻǊȅΣ ŀ ǇŜǊǎƻƴΩǎ behavioral intention is viewed as the immediate 
ŘŜǘŜǊƳƛƴŀƴǘ ƻŦ ōŜƘŀǾƛƻǊ ŀƴŘ ǊŜŦŜǊǎ ǘƻ ŀƴ ƛƴŘƛǾƛŘǳŀƭΩǎ ƛƴǘŜƴǘƛƻƴ ǘƻ ǇŜǊŦƻǊƳ ŀ ƎƛǾŜƴ ōŜƘŀǾƛƻǊ 
(Fishbein & Ajzen, 1975). In the context of this study, behavioral intention is viewed as the 
intention to support marine environment conservation. Whale watchers might believe it is 
important to protect the marine environment and marine mammals and spend money to 
support conservation to do so, but to what extent do they want to change their behavior? For 
that reason, this concept will also be touched upon in this study. 
 
IƻǿŜǾŜǊΣ ŀŎŎƻǊŘƛƴƎ ǘƻ {ŎƘǿŀǊǘȊΩǎ ƴƻǊƳ-activation theory (1977), an individual must be aware 
of the consequences of their actions as well as feel some responsibility for their actions in order 
for the personal norm to be influenced. In turn, these factors influence the intention towards a 
certain behavior. This also means that, according to this theory, the activation of a personal 
norm is therefore not sufficient enough to activate a desired behavior. The personal norm that 
is activated can still be neutralized because the individual either denies any consequences of her 
actions or denies the responsibility to undertake action (Turaga et al., 2010). Gärling et al. 
(2003) also postulate that pro-environmental behavior intention is causally related to personal 
norm (PN) which in turn is causally related to ascribed responsibility (AR) and awareness of 
consequences (AC). For that reason, it is worthwhile to look at the Value-Belief-Norm theory by 
Stern et al. (1999). 

 

2.2 Value-Belief-Norm theory 
The Value-Belief-Norm (VBN) theory (Stern et al., 1999) is one of the most prominent theories 
of explaining voluntary pro-environmental behavior that has emerged from social scientific 
research (Turaga et al., 2010). The basic premise of the VBN theory holds that behavioral change 
ǊŜǎǳƭǘǎ ŦǊƻƳ ŀ ŎƘŀƛƴ ƻŦ ǾŀǊƛŀōƭŜǎ ǘƘŀǘ άƳƻǾŜǎ ŦǊƻƳ ǊŜƭŀǘƛǾŜƭȅ ǎǘŀōƭŜΣ ŎŜƴǘǊŀƭ ŜƭŜƳŜƴǘǎ ƻŦ 
personality and belief structure to more focused beliefs about human-environment relations, 
the threats they pose to valued objects, and the responsibility for action, finally activating a 
ǎŜƴǎŜ ƻŦ ƳƻǊŀƭ ƻōƭƛƎŀǘƛƻƴ ǘƘŀǘ ŎǊŜŀǘŜǎ ŀ ǇǊŜŘƛǎǇƻǎƛǘƛƻƴ ǘƻ ŀŎǘέ ό{ǘŜǊƴ ŀƴŘ 5ƛŜǘȊΣ мфффΣ ǇΦ урύΦ Lǘ 
postulates that each variable in the chain directly affects the next and might also have an effect 
on variables that are further down the chain (see Figure 2). This causal order of relations has 
received empirical support (De Groot & Steg, 2008).  
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The general level of the VBN-ƳƻŘŜƭ ƻǊƛƎƛƴŀǘŜǎ ǿƛǘƘ ǎƻƳŜƻƴŜΩǎ ǇŜǊǎƻƴŀƭ ǾŀƭǳŜǎΦ ¢ƘŜǎŜ ǾŀƭǳŜǎ 
particularly relate to the extent to which someone considers the needs of others to be of 
importance. In the context of this study, this is labeled as the biospheric value orientation (Stern 
et al., 1993, as cited in Eriksson, 2008) and is represented by a concern for other species and the 
marine environment. Beliefs about the environment are likely predictors of a person being 
aware of the consequences (Christensen, 2007). When a person believes that the marine 
environment is important and should be protected, it is possible that this person is also more 
aware of the consequences of his or her behavior, which is the next part in the chain proposed 
by the VBN-model. 

 

2.2.1 Awareness of Consequences 
According to the VBN theory, the intention to perform pro-environmental behavior is 
determined by Awareness of Consequences (AC) (Hansla et al., 2008). Schwartz (1977) describes 
AC as the tendency to become aware of potential consequences of our behavior on other 
people, places, and things. AC tends to activate the feeling that action should be taken to avert 
or alleviate the harm and strengthen beliefs about how to behave (Stern et al., 1986). Since a 
perceived threat towards the marine environment should also imply a perceived threat to 
humankind, both the awareness of consequences of threats to the marine environment that 
results from human behavior, as well as the adverse consequences of environmental problems 
on the health of humankind, will be taken into consideration for this study. The VBN model 
states that an awareness of consequence should induce an ascribed feeling of responsibility for 
people to actually perform pro-environmental behavior (Gärling et al., 2003).  
 

2.2.2 Ascription of Responsibility 
Stern et al. (1986) describe Ascription of Responsibility (AR) as άthe extent to whether a person 
ƧǳŘƎŜǎ ƘƛƳǎŜƭŦ ƻǊ ƘŜǊǎŜƭŦ ǇŜǊǎƻƴŀƭƭȅ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ǘƘŜ ǇƻǎƛǘƛǾŜ ƻǊ ƴŜƎŀǘƛǾŜ ƻǳǘŎƻƳŜέ όǇΦ нлсύΦ 
Schwartz (1974, as cited in Hockett et al., 2004) defines AR as the disposition to accept or deny 

Figure 2: Schematic model of variables in the Value-Belief-Norm theory as applied to environmentalism, showing direct 
causal relationships between pairs of variables at adjacent causal levels (Stern & Dietz, 1999) 
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ƻƴŜΩǎ ƻǿƴ ǊŜǎǇƻƴǎƛōƛƭƛǘȅ ŦƻǊ ǘhe consequences of his or her actions. A sense of personal 
responsibility has been shown to be correlated with pro-environmental attitudes as individuals 
that share this sense of responsibility are more likely to engage in responsible environmental 
behaviors (Hockett et al., 2004). Someone who denies personal responsibility is less likely to 
undertake actions to set things right. Although AR can be affected by information provided 
(Stern et al., 1986), theoretically, self-ascribed responsibility for harmful consequences can only 
become a moral issue when one is aware of those negative consequences (Stern et al., 1986). 
Taking the VBN model into account, an ascribed feeling of responsibility is assumed to activate a 
personal norm or a moral obligation to perform the pro-environmental behavior.  
 

2.3 Understanding of ƻŎŜŀƴǎΩ ǾǳƭƴŜǊŀōƛƭƛǘȅ 
Hines et al. (1986, as cited in Mustafa, 2011) state that cognitive variables pertain to the 
knowledge of an environmental issue. This is characterized, at least in this study context, by 
knowledge and/or the awareness of an environmental issue and their consequences. Persons 
who have this knowledge and understanding are more willing to engage in responsible 
environmental behavior than those who do not (Mustafa, 2011). For instance, Christensen 
όнллтύ ǎǘŀǘŜǎ ǘƘŀǘ άƪƴƻǿƭŜŘƎŜ ŀōƻǳǘ Ƙƻǿ ǇƭŀǎǘƛŎ Ŏŀƴ ƘǳǊǘ ƳŀǊƛƴŜ ŀƴƛƳŀƭǎ ŀƴŘ ƪƴƻǿƭŜŘƎŜ ŀōƻǳǘ 
how an individual can prevent this plastic from reaching the ocean by recycling is necessary 
before someone will perform the behavior to recycleέ (p. 4). When one is made aware of this, 
the knowledge gained can influence any number of constructs that serve as a precursor to 
behavior. Or, as Hovland et al. (1953) argue, that in order to change ones attitude when being 
confronted with messages that try to change ones behavior, one has to do four things in order 
to achieve this: 1) give attention to this message; 2) comprehend the message; 3) accept the 
message; and 4) remember it before a change in attitude can take place. Only then will an 
individual act on these processes. 
 
People who go whale watching are motivated, at least in part, by values and attitudes towards 
whales and the marine environment. However, there is a general consensus that the general 
awareness and knowledge about the ocean and issues facing the ocean is low. (Belden, 
Russonello and Stewart, 1999; The Ocean Project, 2009). The Centers for Ocean Sciences 
Education Excellence (n.d.) defines ocean literacy as άan understanding of the ocean's influence 
on you and your influence on the ocean.έ An ocean-literate person understands: (a) the 
essential principles and fundamental concepts about the functioning of the ocean; (b) can 
communicate about the ocean in a meaningful way, and; (c) is able to make informed and 
responsible decisions regarding the ocean and its resources. There are seven principles of Ocean 
Literacy which scientists and educators agree everyone should understand about the ocean:   

¶ The Earth has one big ocean with many features. 

¶ The ocean and life in the ocean shape the features of the Earth. 

¶ The ocean is a major influence on weather and climate. 

¶ The ocean makes Earth habitable. 

¶ The ocean supports a great diversity of life and ecosystems. 

¶ The ocean and humans are inextricably interconnected. 

¶ The ocean is largely unexplored. 
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In the context of informal education, the National Environmental Education and Training 
Foundation lists three levels of knowledge: environmental awareness, small personal steps, and 
true environmental literacy (Cudaback, n.d.). Promoting Ocean Literacy during whale watch 
educational programs is a way to create awareness of these principles to a public with a limited 
understanding of them.   
 

2.4 Hypotheses 
With proponents of whale watching stating that whale watch tour influences attitudinal 
cognitions, the tentative hypothesis reads that participation in a whale watch tour promotes an 
ƛƴŎǊŜŀǎŜ ƛƴ ŀƴ ƛƴŘƛǾƛŘǳŀƭΩǎ ǇǊƻōƭŜƳ awareness that the health of the oceans is vulnerable (H1). If 
so, it can be assumed that one becomes more aware of consequences that certain behaviors 
have on the marine environment and marine mammals. The second hypothesis (H2) therefore 
predicts a positive relationship between heightened problem awareness and ƻƴŜΩǎ ŀǿŀǊŜƴŜǎǎ ƻŦ 
consequences. When taking into consideration the VBN-model, it can be theorized that once 
one is more aware of adverse consequences on the marine environment, a heightened feeling 
of responsibility will be induced (H3). When someone is more aware of the adverse 
consequences his or her own ascribed actions have on the marine environment, it is 
hypothesized that someone will feel a higher personal norm to take action in order to prevent 
behaviors that produce such consequences (H4). The VBN theory (Stern, 1999) also 
hypothesizes that someone will be more concerned about threats to the marine environment 
when this individual highly values the marine environment. This leads to examining another 
objective, namely ǘƻ ŜȄŀƳƛƴŜ ŀ ǊŜƭŀǘƛƻƴǎƘƛǇ ōŜǘǿŜŜƴ ǘƘŜ ŎƻƴŎŜǇǘ ƻŦ ǿƘŀƭŜ ǿŀǘŎƘŜǊǎΩ ōƛƻŎŜƴǘǊƛŎ 
value orientations towards the marine environment and their awareness of consequences of 
their behavior on the marine environment (H5). In summary:  
H1: There is a positive association between participation in a whale watch tour and marine 
conservation issues which is translated in an undŜǊǎǘŀƴŘƛƴƎ ƻŦ ǘƘŜ ƻŎŜŀƴΩǎ ǾǳƭƴŜǊŀōƛƭƛǘȅΦ 
H2: !ǎ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ ƻŎŜŀƴΩǎ ǾǳƭƴŜǊŀōƛƭƛǘȅ ƛƴŎǊŜŀǎŜǎΣ ŀǿŀǊŜƴŜǎǎ ƻŦ ŎƻƴǎŜǉǳŜƴŎŜǎ ǿƛƭƭ 
increase. 
H3: People with a higher awareness of consequences will share a higher ascription of 
responsibility. 
H4: A higher personal norm to support marine conservation is found by those individuals with a 
higher ascription of responsibility. 
H5: Whale watchers with stronger biocentric value orientations will likely be aware of the 
consequences of their behavior on the marine environment. 
 

2.5 Conceptual Framework 
Based on the hypotheses described above, which results from both the cognitive hierarchy and 
the VBN theory, as well as intuitively logical causal ordering, the model predicts that 
participation on a whale watch tour increases awareness of oceanΩs health vulnerability. This 
should lead to producing behavioral changes by creating a) an awareness of the consequences 
of human induced actions on the marine environment fostering b) a higher ascription of 
responsibility of oƴŜΩǎΩ ƛƴŘƛǾƛŘǳŀƭ ŀŎǘƛƻƴǎ ƻƴ ǘƘŜ ƳŀǊƛƴŜ ŜƴǾƛǊƻƴƳŜƴǘ. Awareness of 
ŎƻƴǎŜǉǳŜƴŎŜǎ ƻŦ ƻƴŜΩǎ ōŜƘŀǾƛƻǊ ŀƴŘ ŀŎŎŜǇǘƛƴƎ ǊŜǎǇƻƴǎƛōƛƭƛǘȅ ŦƻǊ ǘƘƻǎŜ ŎƻƴǎŜǉǳŜƴŎŜǎ ǎƘƻǳƭŘ c) 
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activate an obligation (personal norm) that creates a predisposition to help protect the marine 
environment. This, according to the cognitive hierarchy theory, should have d) a positive impact 
to oneΩs behavioral intention to support marine conservation. Stern et al. (1999) also showed 
that beliefs about the environment predicted awareness of consequences, which is also taken 
into account in this framework (e). The proposed framework (see Figure 3) is therefore similar 
ǘƻ {ǘŜǊƴΩǎ ǾŀƭǳŜ-belief-ƴƻǊƳ ǘƘŜƻǊȅ ƛƴ ƳŀƪƛƴƎ ǘƘŜ ǇŜǊǎƻƴŀƭ ƴƻǊƳ ǘƘŜ Ƴŀƛƴ ōŀǎƛǎ ŦƻǊ ǎƻƳŜƻƴŜΩǎ 
general dispositions for pro-environmental actions, yet adding behavioral intentions from the 
cognitive hierarchy theory as an additional variable. 
 
 
 
 
 
                      

 
 
 
 
 
 
 
 

 
  

Figure 3: Hypothesized conceptual framework (AC = Awareness of consequences, AR = Ascription of Responsibility, PN = 
Personal Norm) 
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3 METHODS AND RESEARCH SETTING 
The following subchapter explains the methods used to collect the data in order to answer the 
research questions and test the hypotheses. The first part will address the study site. The 
second subchapter will describe the methods of data collection and involved procedures. The 
third subchapter will address various limitations that potentially effect validity. 
 

3.1 Study site 
The study setting took place in the northeast region of the United States. In New England, the 
most popular whale-watching location is Stellwagen Bank National Marine Sanctuary (SBNMS). 
It consists of an 842-square-mile underwater plateau located three miles north of Cape Cod and 
25 miles east of Boston. SBNMS is the only Sanctuary in the northeast region and is considered 
one of the premier whale watching destinations in the world (USDC et al., 2010). Multiple 
species of marine mammals rely on Stellwagen Bank as a seasonal feeding area, including 
endangered North Atlantic right whales, humpback whales, fin whales, and the protected minke 
whales. The colored density plots in Figure 4 shows baleen whale sightings in Stellwagen Bank 
National Marine Sanctuary over a 25 year period (USDC et al., 2010).  
 
 

 
Figure 4: Stellwagen Bank National Marine Sanctuary (Credit to Michael Thompson, NOAA, 2006) 
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3.2 Methodology of data generation  
As the goal was to assess if this form of nature-based tourism improved understanding of the 
ocean vulnerability and changes that occur in several cognitive constructs of participating whale 
watchers, questions were addressed in a pre-test/post-test design. Each respondent was asked 
to complete both components of the survey. Pre-tour and post-tour surveys were matched to 
individual respondents. The pre-trip survey had four distinct sections: 1) several short questions 
designed to collect their reason for choosing a whale watch tour and their level of awareness of 
whale viewing guidelines in New England; 2) several statements designed to measure the 
understanding of the concepts identified; 3) several statements designed to measure the whale 
ǿŀǘŎƘŜǊΩǎ level of awareness regarding the Whale SENSE program; and 4) short questions to 
gather data regarding the social-demographic information from respondents.  

 

3.2.1 Procedures 
The pre-trip survey (see Appendix B) was distributed before departure by WDCS-interns, who 
were present on the whale watch boats to collect scientific data of whale sightings and whale 
behavior. The pre-trip questionnaire provided the whale watchers with something to do while 
waiting for the boat to leave the harbor and were specifically distributed before the on board 
naturalist provided any narration to passengers. This allowed a comparison to answers provided 
by the same respondents after the whale watch experience and allowed for evaluation of any 
difference in knowledge and awareness of consequences as a result of the trip (see Appendix C). 
Changes in the level of understanding and the cognitive concepts outlined towards the marine 
environment could then be attributed to the impact of the whale watch tour. This method has 
beŜƴ ŜũŜŎǘƛǾŜ ƛƴ ŜŀǊƭƛŜǊ ƴŀǘǳǊŜ-based tourism research (Hughes & Saunders 2005, Powell & 
Ham 2008). Distributing questionnaires to whale watchers when returning to the harbor has 
proven to be very effective in previous studies as it gives passengers something that keeps them 
occupied on their journey back (Parsons et al., 2003). To safeguard a specific individual match 
on which a change in knowledge can be measured, respondents were asked to fill in their first 
name along with the initial of their surname on both the pre-trip as the post-trip. 
 
Data were collected on board two tour operators: Captain John Whale Watching and Fishing 
Tours in Plymouth, MA and the Hyannis Whale Watcher in Barnstable, MA, both participating 
companies in the Whale SENSE program. While the latter offered two four-hour trips per day on 
one vessel, Capt. John typically offered three daily trips on two different vessels. Ticket prices 
were comparable at each company. The travel time to whales was also comparable, at 
approximately one hour from departure, for both operators. Whales were usually sighted within 
a seven to eight mile radius from Provincetown, MA. A test phase of survey distribution was 
done between the 20th of July, 2011, and the 25th of July, 2011 to determine the best method 
for explaining directions to respondents and develop a survey that would successfully obtain the 
best data. After some editorial decisions were made due to e.g. illogical order of some questions 
and maintaining a sound methodology to safeguard an individual match per individual based on 
the two separate surveys, data were obtained from on-site visitor surveys administered until 
August 24th. These months were deliberately chosen as June, July, and August are considered 
to be most comfortable months for whale watching out of the Boston area. 
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To accurately capture long term impacts of the participantsΩ attitudes resulting from 
participation on a whale watch tour, a third survey questionnaire was developed. This portion of 
the survey was conducted at least 30 days after the trip date and was administered using 
SurveyMonkey, a web-based questionnaire. The online questionnaire was sent by e-mail on 
September 18th, 2011 and was kept open until the 3rd of October. This was done to determine if, 
ŀƴŘ ǘƻ ǿƘŀǘ ŜȄǘŜƴǘΣ ǘƘŜ ǿƘŀƭŜ ǿŀǘŎƘ ǘƻǳǊ ŀŎǘǳŀƭƭȅ ŎƘŀƴƎŜŘ ǇŀǊǘƛŎƛǇŀƴǘǎΩ ƭŜǾŜƭ ƻŦ ŀǿŀǊŜƴŜǎǎ ƻŦ 
consequences and their behavioral intentions between one and three months after the tour. 
They were also asked if they became involved in actions that they considered supportive of 
ƳŀǊƛƴŜ ŎƻƴǎŜǊǾŀǘƛƻƴΦ ¢ƘŜ ǿƘŀƭŜ ǿŀǘŎƘŜǊǎΩ Ŝ-mail addresses were requested in the pre-trip 
questionnaire along with an explanation as to why contacting them in a later period in time was 
deemed important. It was emphasized that their e-mail addresses were not used for 
commercial purposes but only for this study.  

 
The technique of simple random sampling was applied in this design to safeguard a situation in 
which each member of the population has an equal chance of being selected as a research 
subject, making it is reasonable to assume the results were reflective of the general population. 
Due to the amount of passengers on the boat (up to 400) and the limited timeframe the WDCS 
interns had to distribute the survey, not all passengers could be asked to participate. High 
ecological validity was assumed as the materials that were used in this study were equal to the 
real-life situation that was under investigation, e.g. the whale watch boats and the setting of the 
study being the original habitat of whales.  

 

3.2.2 Measurements 
In order to cater for a high measurement validity, responses to multiple items associated with 
several concepts were measured on a seven-point rating scale (from м άǎǘǊƻƴƎƭȅ ŘƛǎŀƎǊŜŜέ ǘƻ т 
άǎǘǊƻƴƎƭȅ ŀƎǊŜŜέύΦ ¢Ƙƛǎ ŎƘƻƛŎŜ ƻŦ ƳǳƭǘƛǇƭŜ ǊŜǎǇƻƴǎŜǎ ŎƻǳƭŘ ŎŀǘŜǊ ŦƻǊ ŀ ŘƛǎǘƛƴŎǘƛƻƴ ōŜǘǿŜŜƴ ǘƘƻǎŜ 
who strongly agree with a statement from those who moderately agree with the same 
statement. A non-substantive response option was also included, where the score of -4- 
ǊŜǇǊŜǎŜƴǘŜŘ άƴŜƛǘƘŜǊ ŀƎǊŜŜ ƴƻǊ ŘƛǎŀƎǊŜŜΦέ The specific items for each of the concepts can be 
found in question 5 of the pre-trip survey (see Appendix B). For overview purposes, this 
question was edited by adding the corresponding concept to each item. Other important 
variables for the study context were also measured in the pre-trip survey. 
 
One constraint to potential pro-environmental behavior is the lack of awareness of how to 
support marine conservation. This could ultimately limit the strength of the norm-behavior 
relationship. For that reason, constraints will be briefly touched upon in this study as well and 
was the final concept to be measured in question 5 of the pre-trip survey. People might show 
interest in supporting conservation towards the marine environment and marine mammals, but 
they just do not know what to do (The Ocean Project, 2009). Understanding whether people 
are, or are not, learning what they can do to participate in marine conservation during a whale 
watch trip, can help inform educators how to make their messaging more effective if they are 
trying to promote marine conservation. CƻǊ ǘƘŀǘ ǊŜŀǎƻƴΣ ŀ ǎƛƳǇƭŜ ǎǘŀǘŜƳŜƴǘ ƻŦ άL ŘƻƴΩǘ ƪƴƻǿ 
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Ƙƻǿ ǘƻ ƘŜƭǇ ǎǳǇǇƻǊǘ ƳŀǊƛƴŜ ƳŀƳƳŀƭ ŎƻƴǎŜǊǾŀǘƛƻƴέ ǿŀǎ ŀǎƪŜŘ ƛƴ ǘƘŜ ǇǊŜ-trip survey and this 
was measured on the post-ǘǊƛǇ ŀǎ άL ƪƴƻǿ Ƙƻǿ ǘƻ ǎǳǇǇƻǊǘ ƳŀǊƛƴŜ ƳŀƳƳŀƭ ŎƻƴǎŜǊǾŀǘƛƻƴΦέ 
Wildlife viewing attitudes were measured in question 4 of the pre-trip. Respondents were asked 
how important several parameters of the whale watch experience are to them by using a 
ranking system in which respondents could assign a value of importance to each aspect. Whale 
watch experience  was deemed of importance as an independent variable as it might be possible 
that several constructs, e.g. value orientations towards the marine environment, may be shaped 
by past experiences and therefore differ per individual (Schreyet et al., 1984, as cited in 
Christensen, 2007). In this study, it was measured by the total amount of times that an 
individual had participated in previous whale watch experiences. Demographic variables were 
included as well to measure gender, age, country of residence, and level of education, which 
was proposed by three pre-defined options: high school; college; graduate school/university.  

 

3.2.3 Limitations  
Several limitations in this study must be considered. One important limitation is that 
participants on a whale watch tour are tourists. Tourists may regard their whale watching trip as 
a passive form of ecotourism, which in this case occurs when the tourists are entertained by 
seeing a whale and enjoy the experience with their family and/or friends while minimizing their 
impact on the environment (Orams, 1995). The goal of interpretation in this study is to 
determine if the visitor is moved towards actively contributing to a long-term healthy marine 
environment. Although a whale watch tour is considered to be a learning environment, the 
participants in this setting are not students that need to learn or feel the need to pay attention 
in order to get a sufficient grade for an upcoming exam. Or, as Lück (2003, p. 944) has 
summarizedΣ ΨΨŜƴǾƛǊƻƴƳŜƴǘŀƭ ŜŘǳŎŀǘƛƻƴ ƛƴǾƻƭǾŜǎ ǎǘǳŘŜƴǘǎ ǿƘƛƭŜ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ƛƴǘŜǊǇǊŜǘŀǘƛƻƴ 
ƛƴǾƻƭǾŜǎ ǾƛǎƛǘƻǊǎΦΩΩ It must be noted that a whale watch boat is not a formalized learning 
environment where retention of information leads to effective education (Greenwald, 1968), 
and that tourists are considered to be both a non-attentive (Lück, 2003; Rasoamampianina, 
2004) and non-captive (Ham, 1992; Orams, 1999, as cited in Lück, 2003) audience. Although the 
results of studies vary, Rasoamampianina (2004) has also stated that, in many cases, tourists are 
not primarily interested in learning. Typically, they will listen to or read information only if they 
wish. Therefore whether or not the interpretation has had an effect on the passengersΩ 
cognitive constructs being influenced, is dependent on whether they chose to listen to the 
information provided to them. As a result, it is not retention that leads to an effective learning 
environment on a whale watch boat, but rather whether the interpretation was appealing and 
persuasive (Greenwald, 1968).  

 
Another limitation has to do with linguistics. As this study took place in the United States of 
America, these surveys were written in English. As a consequence, non-English speaking whale 
watchers may not have understood all the questions, especially those questions that addressed 
several concepts of importance. For that reason, a large number of international individuals 
declined to participate or did not complete the survey. Additionally, a small number of 
passengers declined to participate in the post-trip survey due to sea-sickness, sleeping upon the 
return trip or non-interest.  



  Findings and Analysis 
 

27 
 

4. FINDINGS AND ANALYSIS 
Descriptive and statistical methods were used to analyze the primary data that were collected 
from the pre-trip and post-trip questionnaires. Descriptive methods such as measures of 
averages and percentages and statistical methods in the form of factor analysis, reliability tests, 
correlations, regression analyses and one-paired sample t-test were used to analyze the data 
and to answer the research questions. The overall analysis is based on four parts. First of all, a 
background analysis was made of selected demographic variables of the participants. This was 
done in order to have a closer look at the profile of the whale watchers. Independent analyses 
of the several dependent variables cover the second part. For the third part in the overall 
analysis, a regression analysis was executed in order to examine whether or not the 
assumptions of the adapted VBN-model in this study held true. The fourth part looked at the 
impact a whale watch tour has in the short term as well as in a longer time frame. Paired sample 
t-tests were executed between data from the pre-trip surveys and the post-trip surveys to 
determine whether changes occurred or did not occur. This section also investigated if 
demographics and ǎƻƳŜƻƴŜΩǎ whale watch experience are of influence on the several concepts 
measured in this study. 

 

4.1 ²ƘŀƭŜ ǿŀǘŎƘŜǊǎΩ ǇǊƻŦƛƭŜ 
Analyses were conducted to identify the frequencies and percentages of selected demographic 
and background variables of the participants. A total of 1087 individuals were included in this 
study. Depending on various missing values, the total number of participants differs on various 
analyses, including the descriptive analyses depicted below.  
 

4.1.1 Demographics 
Out of the 1087 whale watchers, nearly half of this sample (47%) had not experienced a whale 
watch trip before. Almost a quarter (23.2%) indicated that they had only been on one previous 
whale watch and a small percentage (3.6%) had experienced more than ten whale watches. The 
majority of respondents were women (61.4%) and the average age was 39 (n=937) where the 
most frequently occurring age was 41. The age range was 77 years with the oldest research 
subject 85 years of age. Taking the human developmental stages of Erik Erikson (1968) in 
perspective (see Table 1), most research subjects were considered middle aged adults (48.6%).  

 
Table 1: Age groups (ordered by Erik Erikson's stages of human development) 

 Frequency Percentage 

Children (8 ς 12 years) 35 3.7 
Teenagers (13 ς 19 years) 121 12.9 

Young adults (20 ς 40 years) 264 28.2 
Middle aged adults (40 ς 64 years) 455 48.6 
Older adults (65 years and older) 62 6.6 

Total 937 100 
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A contingency table, which excluded children, was created to display the relationship between 
age groups and their whale watch experience (see Table 2). As expected, most teenagers were 
experiencing their first whale watch. More than half of the whale watchers that had been on 
more than ten whale watches, and thus can be regarded as well-experienced whale watchers, 
were middle aged adults.  
 

Table 2: Whale watch experience related to age groups 

 
1

st
 time 2

nd
 time 3

rd
 time 3 ς 10 times 

before 
> 10 times 

Teenagers 76  
(18.0%) 

17  
(8.4%) 

11 
(13.8%) 

15  
(9.0%) 

2  
(6.7%) 

Young adults 130 
(30.7%) 

59 (29.1%) 24 
(30.0%) 

47  
(28.3%) 

4 
(13.3%) 

Middle aged adults 198 
(46.8%) 

114 
(56.2%) 

38 
(47.5%)  

88  
(53.0%) 

17 (56.7%) 

Older adults 19 
(4.5%) 

13 
(6.4%) 

7  
(8.8%) 

16  
(9.6%) 

7  
(23.3%) 

Total 423 
(100%) 

203 
(100%) 

80 
(100%) 

166  
(100%) 

30  
(100%) 

  

The highest level of formal education reported by the majority of respondents was college 
(42.8%), followed closely by graduate school/university (35.5%) and high school (21.7%). As 
there was a small percentage of children in the random sample (3.7%), but was excluded for 
analysis purposes. The majority of research subjects were from the Unites States of America 
(82.9%), representing a total of forty-four states and the District of Columbia, with the majority 
(33.1%) being from the state of Massachusetts followed by the neighboring states of New York 
(9.6%) and Connecticut (6.7%). Therefore, the majority of respondents could be considered to 
be local due to their proximity of the whale watch operators. Europeans represented 13.9% of 
the sample, of which 96.6% were from Western European countries1 and 3.4% from Eastern 
European countries. U.K. Citizens made up 5.7% of the total sample, making them the second 
largest group of nationalities after Americans. Canadians represented the third biggest group of 
respondents, with 2.7% of the total. The remaining 0.5% included Chinese, Indian and Peruvian 
respondents. 
 

4.1.2 Reason to choose whale watch company 
Several options were given in the pre-trip survey regarding the reason passengers chose their 
trip/ whale watch company. The primary reason given was proximity to where they lived/were 
staying (43.5%). Nearly one in four (24.7%) respondents followed the recommendation of their 
friends and/or family members. Additional reasons accounted for 9.5% of responses, which 
included coupons (ά.ǳy²ƛǘƘaŜέ ŘŜŀƭǎ), most informative website (Hyannis Whale Watch), 
internet reviews, recommended by a tour operator, or from brochures from the American 

                                                      
1
 As defined by the United Nations Regional Groups  
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Automobile Association. Previous experience with a particular tour operator was also noted as 
being one of the main reasons to choose their current operator (9.1%).  
 
It is not known whether whale watchers picked a specific operator due to this operator being 
closely located to their accommodations or because whale watchers had picked their 
accommodation to be closer to their preferred whale watch operator. Taking Table 3 into 
account, the significance of proximity should be investigated further. Respondents who were on 
their first or second whale watch tour mainly based their choice on proximity and 
recommendation from friends and/or family. 

 
Table 3: Main reason for whale watchers to choose their tour operator 

 
1

st
 time 2

nd
 time 3

rd
 time 3 ς 10 times 

before 
> 10 times Total 

Proximity 214 117 42 67 17 457    (43.5%) 
Recommendations friends/family 161 49 18 27 4 259    (24.7%) 

Previous experience 4 27 12 47 6 96    (9.1%) 

Whale sightings update 15 11 6 4 2 38    (3.6%) 

Recommended by hotel 26 7 2 3 0 38    (3.6%) 

Groupon 10 8 2 7 2 29    (2.8%) 
Ticket price 8 5 4 2 0 19    (1.8%) 
Affiliation with conservation group 2 3 0 4 3 12    (1.1%) 
Other 48 19 10 21 5 103   (9.8%) 

Total 488 246 96 182 39 1051 

 

4.1.3 Awareness of existing guidelines 
The pre-trip survey questioned awareness of whale watching guidelines. Respondents were 
asked whether they knew the recommended distance of approach to a humpback whale in New 
England. The majority (48.7%) was unaware of the correct distance with only 12.7% of the 
respondents either knowing or guessing the 100 feet distance correctly from several options 
provided. A total of 34.7% thought the distance recommendation was greater than 100 feet. 
This suggests that while the distance may not be known, the awareness that some 
recommended approach distance existed. This is in comparison to 3.9% of respondents who 
believed one can approach a humpback whale in New England as close as possible, of which the 
majority had their highest level of formal education in college. To elaborate on this, it was 
interesting to explore how important it was for whale watchers to approach the whales as close 
as possible.  

 

4.1.4 Wildlife viewing attitudes 
The question of how important it is for whale watchers to approach whales as closely as 
possible as compared to having e.g. approach guidelines in place (which benefits the whales) 
was examined (see Table 4 for the other aspects). As previously discussed, one must consider 
the willingness of the whale watcher to actively learn during the trip (see chapter 3.2.3) This 
provided an additional reason to ask whale watchers if they were interested in learning about a) 
whale biology, b) whale conservation, c) the marine environment, and d) what they could do to 
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help support marine conservation. Although these attitudes could change after a whale watch 
tour, they were only considered significant initially in part one of the survey. As seen in Table 4, 
with a mean of 1.00 regarded as άƴƻǘ ƛƳǇƻǊǘŀƴǘ ŀǘ ŀƭƭέ ŀƴŘ пΦлл ōŜƛƴƎ ǾŜǊȅ ƛƳǇƻǊǘŀƴǘέΣ ƛǘ Ŏŀƴ ōŜ 
concluded that on average, whale watchers rate all of the items as important (n = 1033). 
 
Table 4: Wildlife viewing attitudes 

 
Mean St. 

dev. 

Having the boat maintain a safe distance from the whales 3.44 .858 
Knowing that the boat is following guidelines 3.30 .908 

Being as close to the whales as possible 3.27 .853 
Seeing other wildlife, e.g. birds and seals 3.16 .804 
Learning about whale conservation 3.12 .809 
Learning about the marine environment 3.06 .810 
Learning about whale biology 3.02 .838 
Learning how to get involved in marine conservation .254 .970 

 

The most important aspect to the whale watchers in this study was having the boat maintain a 
safe distance from the whales and knowing that the boat was following guidelines, which was 
regarded as being more important than being as close to the whales as possible. On average, all 
four items that touched upon the importance of learning something on a whale watch tour 
were regarded of least importance, albeit still of importance. Learning about whale 
conservation was deemed most important to learn, followed closely by learning about the 
marine environment and whale biology. Learning how one can be involved and help support 
marine conservation was rated least important compared to the measured aspects, with an 
average mean that ranged ōŜǘǿŜŜƴ άƛƳǇƻǊǘŀƴǘέ ŀƴŘ άƴƻǘ ƛƳǇƻǊǘŀƴǘΦέ 

 
It is also of interest to look at the difference between those whale watchers who were on their 
first whale watch and those more experienced whale watchers. It was assumed that the well-
experienced seasonal whale watchers would not prioritize being as close to the whales as 
possible as important as first-timer whale watchers. The reasoning for this lies in the idea that, 
due to their experience, seasonal whale watchers have seen whales before and would therefore 
feel less enticed to be as close to whales as first times, understand the variability in trips, 
species, and whale behavior, or have been exposed to conservation messages onboard other 
whale watch trips that would have supported keeping safe distances from the whales. A chi-
square analysis (see Table 5) was used in order to determine if this was true or not.  
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Table 5: Being as close to the whales as possible * Whale watching experience 

 
1

st
 time 2

nd
 time 3

rd
 time 3 ς 10 times 

before 
> 10 
times 

Total 

Not at all important 17 
(3.4%) 

15 
(6.1%) 

4 
(4.4%) 

5 
(2.7%) 

3 
(7.9%) 

44 
(4.2%) 

Not important 66 
(13.3%) 

29 
(11.7%) 

17 
(18.7%) 

33 
(17.9%) 

3 
(7.9%) 

148 
(14.0%) 

Important 162 
(32.5%) 

81 
(32.8%) 

29 
(31.9%) 

60 
(32.6%) 

12 
(31.6%) 

344 
32.5%) 

Very important 253 
(50.8%) 

122 
(49.7%) 

41 
(45.1%) 

86 
(46.7%) 

20 
(52.6%) 

522 
(49.3%) 

 
As expected, a large majority  of first time whale watchers prioritized being as close to whales as 
possible as important (a cumulative 83.3%), with more than half of them  (50.8%) finding this to 
be very important. However, the percentage of whale watchers that found it important to be as 
close to the whales as possible did not decrease with an increase in whale watching experience, 
as was expected. Instead, more than half of those whale watchers who had been whale 
watching more than 10 times found this to be more important than those first times.  
 

4.1.5 Awareness of Whale SENSE 
The level of awareness with regards to recognizing the Whale SENSE logo was low, with 81.8% 
of respondents not recognizing the logo at all (n = 1063). Out of those respondents that did 
recognize the logo, respectively 15.9%, 16%, and 5.2% either ƴƻǘƛŎŜŘ ƛǘ ƻƴ ǘƘŜ ŎƻƳǇŀƴƛŜǎΩ ǘƛŎƪŜǘ 
booth, in a brochure and/or on the boat. A small percentage also stated that they had seen the 
ƭƻƎƻ ōŜŦƻǊŜ ƛƴ ǾŀǊƛƻǳǎ ƻǘƘŜǊ ǇƭŀŎŜǎΣ ŜΦƎΦ ƻƴ ǘƘŜ ƻǇŜǊŀǘƻǊΩǎ ǿŜōǎƛǘŜΣ ƛƴ ǘƘŜ Iȅŀƴƴƛǎ ²ƘŀƭŜ 
²ŀǘŎƘŜǊΩǎ ƎƛŦǘ ǎƘƻǇΣ ƛƴ ǘƘŜ bŜǿ 9ƴƎƭŀƴŘ !ǉǳŀǊƛǳƳΣ ŀƴŘ ƛƴ ǘƘŜ bŀƴǘǳŎƪŜǘ ²ƘŀƭƛƴƎ aǳǎŜǳƳΦ 
While neither the Aquarium or the Nantucket Whaling Museum is a formal partner of the 
program, it is possible that brochures were distributed at events taking place at these locations.   
It is also possible that a similar logo was on display or the respondents misremembered where 
they had seen it. It is also important to note that 91% of respondents stated that they would 
take Whale SENSE into consideration when choosing a company for their next whale watch tour. 
Two people stated that they would take the Whale SENSE program into consideration for their 
next whale watch trip unless the ticket price would increase. One additional question, which 
was inserted in the pre-trip survey at a later stage, asked the level of importance for whale 
watchers to know that the naturalist and captain received specialized whale watch training (not 
specific to Whale SENSE). This question considered if the intent of the SENSE program was of 
importance to passengers, even if passengers did not have specific knowledge of the program. 
With a mean of 3.35 out of 4 (SD = .638, n = 339), it indeed showed that whale watchers, on 
average, deem this to be very important, with women finding this more important than men. 
Taking Table 4 into perspective, it shows having the boat maintain a safe distance from whales 
would be the only item regarded as more important than specialized training, for whale 
watchers to consider before choosing their company. 
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4.2 Independent analysis of conceptual framework 
Factor analysis was performed to test whether variables measuring several concepts (i.e., value 
orientations) provided a good fit and demonstrated construct validity. Construct validity refers 
ǘƻ άǘƘŜ ǿŀȅ ƛƴŘƛŎŀǘƻǊǎ ŀƴŘ ŎƻƴŎŜǇǘǎ ǊŜƭŀǘŜ ǘƻ ƻƴŜ ŀƴƻǘƘŜǊ ǿƛǘƘƛƴ ŀ ǎȅǎǘŜƳ ƻŦ ǘƘŜƻǊŜǘƛŎŀƭ 
ǊŜƭŀǘƛƻƴǎƘƛǇǎέ ό±ŀǎƪŜΣ нллуΣ ǇΦ тмύΦ aŜŀǎǳǊŜƳŜƴǘ ǊŜƭƛŀōƛƭƛǘȅ ƛǎ ƻƴŜ ƻŦ ǘƘŜ ōŀǎƛŎ ǇǊƻǇŜǊǘƛŜǎ ƻŦ 
ƳŜŀǎǳǊŜƳŜƴǘ ŀƴŘ ƛǎ ŘŜŦƛƴŜŘ ŀǎ άǘƘŜ ŎƻƴǎƛǎǘŜƴŎȅ ƻŦ ǊŜǎǇƻƴǎes to a set of questions (i.e. 
ǾŀǊƛŀōƭŜǎύ ŘŜǎƛƎƴŜŘ ǘƻ ƳŜŀǎǳǊŜ ŀ ƎƛǾŜƴ ŎƻƴŎŜǇǘέ ό±ŀǎƪŜΣ нллуΣ ǇΦ рмсύΦ Internal consistency in 
the pattern of the respondentsΩ ŀƴǎǿŜǊǎ of multiple-item indices measuring several concepts 
was examined with Cronbach alpha reliability coefficients (symbolized by h). As the variables in 
these multiple-item indices were measured on a seven-Ǉƻƛƴǘ ǎŎŀƭŜ όм άǎǘǊƻƴƎƭȅ ŘƛǎŀƎǊŜŜέ ǘƻ т 
άǎǘǊƻƴƎƭȅ ŀƎǊŜŜέύ ŀƴŘ ǘƘŜǊŜ ǿŜǊŜ for example, ǘƘǊŜŜ ƛǘŜƳǎ ǘƘŀǘ ƳŜŀǎǳǊŜŘ ǘƘŜ άŀǿŀǊŜƴŜǎǎ ƻŦ ǘƘŜ 
ƻŎŜŀƴǎ ǾǳƭƴŜǊŀōƛƭƛǘȅέΣ ǘƘŜ ƳŀȄƛƳǳƳ ƻǾŜǊŀƭƭ ǎŎƻǊŜ ŀ ǿƘŀƭŜ ǿŀǘŎƘŜǊ ŎƻǳƭŘ ǘƘǳǎ ŀŎƘƛŜǾŜ ƻƴ ǘƘƛǎ 
specific concept was 21. In order to make the interpretation of the scores easier, these total 
scores per individual were computed to an average score. Because the maximum score one 
could attain was 7, the arbitrary cut point was designated as 3.5. Correlations, independent t-
tests and One-Way Analysis of Variance (ANOVA) were performed in order to see if there was 
dependency with independent variables (i.e. demographic variables, ones whale watch 
experience). Effect sizes were also calculated, which is defined as the strength of a relationship 
between an independent variable and the dependent variable (Vaske, 2008). It can be seen as 
an indicator for practical significance, showing if an observed association is strong, important 
and meaningful (Vaske, 2008).  
 

4.2.1 Value Orientations 

4.2.1.1 Skill analysis 
Factor analysis was conducted to investigate item correlations in order to observe whether 
measures of the specific value orientations are consistent with the understanding of the nature 
of that construct, which was expected on the basis of pre-established theory (e.g. Needham, 
2010). Factor analysis resulted in the expected and satisfactory two-factor solution (n = 1047, 
Varimax rotation and EV > 1, cases excluded list wise, Inter-item correlations r > 0.4 were 
excluded), with all variable loadings exceeded .40. The variables that strongly correlated with 
CŀŎǘƻǊ м ǿŜǊŜ ǘƘŜ ŦƻǳǊ ŀƴǘƘǊƻǇƻŎŜƴǘǊƛŎ άǳǎŜέ ōŀǎƛŎ ōŜƭƛŜŦǎΣ ǿƛǘƘ ŀƴ ŀǾŜǊŀƎŜ ŎƻǊǊŜƭŀǘƛƻƴ ŀƳƻƴƎ 
the four variables of .438 and 33.1 % of the variance explained. Factor 2 contained the three 
expected biocentrƛŎ άǇǊƻǘŜŎǘƛƻƴƛǎǘέ ōŀǎƛŎ ōŜƭƛŜŦ ǾŀǊƛŀōƭŜǎ ŀƴŘ ƳŜŀǎǳǊŜŘ ŀƴ ŀǾŜǊŀƎŜ ŎƻǊǊŜƭŀǘƛƻƴ 
among the three item-variables of .386. (25.3% explained variance). See Table 6 for an 
overview. 
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Table 6: CŀŎǘƻǊ ƭƻŀŘƛƴƎǎ ŀƴŘ /ǊƻƴōŀŎƘ ʰΩǎ ƻŦ 9ƴǾƛǊƻƴƳŜƴtal Value Orientations 

 Factor loadings 

Items 1 2 

ά¦ǎŜέ ±ŀƭǳŜ hǊƛŜƴǘŀǘƛƻƴ όʰ Ґ Φтпύ   

The primary purpose of the marine environment should be to benefit people  
.780 

 

The needs of humans are more important than the marine environment .770  

Recreational use of the marine environment is more important than 

protecting the species  that live there 
 

.745 

 

Humans should manage the marine environment such that humans benefit  
.697 

 

άtǊƻǘŜŎǘƛƻƴƛǎǘέ ±ŀƭǳŜ hǊƛŜƴǘŀǘƛƻƴ όʰ Ґ Φсрύ   

The marine environment should be protected for its own sake rather than to 

meet the  needs of humans 
 .811 

The marine environment has value whether humans are present or not  .760 

Recreational use of the marine environment should not be allowed if it 

damages the area 
 

 
.675 

Explained variance 33.1% 25.3% 

 
¢ƘŜ /ǊƻƴōŀŎƘΩǎ ŀƭǇƘŀ ǊŜƭƛŀōƛƭƛǘȅ ŎƻŜŦŦƛŎƛŜƴǘ ǿŀǎ ǳǎŜŘ ǘƻ ŜȄŀƳƛƴŜ ǘƘŜ ƛƴǘŜǊƴŀƭ ŎƻƴǎƛǎǘŜƴŎȅ ƻŦ ǘƘŜ 
ōƛƻŎŜƴǘǊƛŎ ŀƴŘ ŀƴǘƘǊƻǇƻŎŜƴǘǊƛŎ ōŀǎƛŎ ōŜƭƛŜŦ ǎŎŀƭŜǎΦ ²ƘŀƭŜ ǿŀǘŎƘŜǊǎ ǿƘƻ ǎǘǊƻƴƎƭȅ ŀƎǊŜŜ ǘƘŀǘ άǘƘŜ 
ƳŀǊƛƴŜ ŜƴǾƛǊƻƴƳŜƴǘ Ƙŀǎ ǾŀƭǳŜ ǿƘŜǘƘŜǊ ƘǳƳŀƴǎ ŀǊŜ ǇǊŜǎŜƴǘ ƻǊ ƴƻǘέ are also likely to agree that 
άǘƘŜ ƳŀǊƛƴŜ ŜƴǾƛǊƻƴƳŜƴǘ ǎƘƻǳƭŘ ōŜ ǇǊƻǘŜŎǘŜŘ ŦƻǊ ƛǘǎ ƻǿƴ ǎŀƪŜ ǊŀǘƘŜǊ ǘƘŀƴ ǘƻ ƳŜŜǘ ǘƘŜ ƴŜŜŘǎ ƻŦ 
ƘǳƳŀƴǎέ ŀƴŘ άǊŜŎǊŜŀǘƛƻƴŀƭ ǳǎŜ ƻŦ ǘƘŜ ƳŀǊƛƴŜ ŜƴǾƛǊƻƴƳŜƴǘ ǎƘƻǳƭŘ ƴƻǘ ōŜ ŀƭƭƻǿŜŘ ƛŦ ƛǘ ŘŀƳŀƎŜǎ 
ǘƘƛǎ ŀǊŜŀέ ŀǎ ŀƭƭ ǘƘǊŜŜ ƭƻŀŘ ǳǇ ƻƴ ǘƘŜ same factor. It thus calculates the extent to which these 
multiple-item indicators measure each of the two value orientations, intercorrelate with each 
other, and reflect this underlying concept. The reliability analysis indicated that the four items 
ǘƘŀǘ ǊŜŦƭŜŎǘ ǘƘŜ άǳǎŜέ ǾŀƭǳŜ ƻǊƛŜƴǘŀǘƛƻƴ ƘŀŘ ŀƴ ŀŎŎŜǇǘŀōƭŜ ƭŜǾŜƭ ƻŦ ƛƴǘŜǊƴŀƭ ŎƻƴǎƛǎǘŜƴŎȅ 
ό/ǊƻƴōŀŎƘΩǎ ʰҐΦтпоύΦ ¢ƘŜ ƛƴǘŜǊƴŀƭ ǊŜƭƛŀōƛƭƛǘȅ ǿƛǘƘƛƴ ǘƘŜ άǇǊƻǘŜŎǘƛƻƴƛǎǘέ Ǿalue orientation turned 
out to be sufficient as well (h ҐΦсроύΦ !ǎ ōƻǘƘ /ǊƻƴōŀŎƘ ŀƭǇƘŀ ŎƻŜŦŦƛŎƛŜƴǘǎ ŀǊŜ ƛƴ ŦŀŎǘ җ ΦсрΣ ƛǘ 
provides a reliable estimate of the systematic, or internal consistency, of these variables in a set 
of survey responses, which reflects measurement reliability (Vaske, 2008). Therefore, these 
seven items indeed measured two different concepts and combining these items into two single 
factors is justified.  
 
For that reason, two composite basic belief scales were then computed to create the 
anthropocentric/biocentric value orientation continuum. One end of this continuum reflected 
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people who predominantly shared an anthropocentric value orientation and view the marine 
ŜƴǾƛǊƻƴƳŜƴǘ ŀǎ άƳŀǘŜǊƛŀƭ ǘƻ ōŜ ǳǎŜŘ ōȅ ƘǳƳŀƴǎ ŀǎ ǘƘŜȅ ǎŜŜ Ŧƛǘέ ό{ŎƘŜǊŜǊ & Attig, 1983, as cited 
in Vaske, 2008). This represents a human centered view of the nonhuman world (Eckersley 
1992, as cited in Vaske, 2008). The other end of the continuum included individuals who were 
mostly biocentric in their orientation towards the marine environment. These individuals agreed 
with statements which supported protecting the marine environment more strongly and shared 
a nature centered, or eco-centered approach, where the intrinsic value of the environment was 
strongly valued as well. 

 

4.2.1.2 Descriptives 
On average, whale watchers moderately agreed with the biocentric belief of protecting the 
marine environment, with a mean of 5.88 on a seven-point summated scale. Out of the three 
items that were used to measure the biocentric view (see Table 7), whale watchers most firmly 
agreed that the marine environment has value whether humans are present or not. This belief 
was followed closely with the tendency to moderately agree with the belief that the marine 
environment should be protected for its own sake rather than to meet the needs of humans, 
and that recreational use of the marine environment should not be allowed if it damages this 
area.  
 
Table 7: Descriptives statements άValue Orientationsέ 

 Mean St. dev. n 

Biocentric                                                                                                         Average 5.88 1.268 1065 

The marine environment has value whether humans are present or not 6.01 1.696 1071 

The marine environment should be protected for its own sake  
rather than to meet the needs of humans 

 
5.80 

 
1.633 

 
1077 

Recreational use of the marine environment should not be allowed 
if it damages this area 

 
5.80 

 
1.643 

 
1078 

Anthropocentric                                                                                              Average 2.26 1.251 1061 

Recreational use of the marine environment is more important than  
protecting the species that live there 

 
1.70 

 
1.387 

 
1081 

The needs of humans are more important than the marine environment 2.14 1.526 1078 

The primary purpose of the marine environment should be to benefit people 2.22 1.680 1078 

Humans should manage the marine environment so that humans benefit 3.02 2.028 1068 
    * Cell entries are means on a 7-point scale of 1 "strongly disagree" to 7 "strongly agree." 

 
Whale watchers generally disagreed that the marine environment is primarily for human use. 
¢ŀƪƛƴƎ ǘƘŜ ŦƻǳǊ ƛǘŜƳǎ ǘƘŀǘ ƳŜŀǎǳǊŜ ǘƘƛǎ ŀƴǘƘǊƻǇƻŎŜƴǘǊƛŎ άǳǎŜέ ŘƛƳŜƴǎƛƻƴ ƛƴǘƻ ŀŎŎƻǳƴǘΣ ǘƘŜȅ 
disagreed the strongest, albeit moderately, with believing that recreational use of the marine 
environment is more important than protecting the species that live there. Although whale 
watchers disagreed the least with believing that humans should manage the marine 
environment so that humans benefit, this statement did solicit the largest variance in responses.  
 
Descriptive statistics show that females shared a stronger biocentric approach than males. 
However, no significant difference was found in an independent t-test (see Table 8). A 
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significant difference between genders was discovered based on the summated anthropocentric 
use index scale, with males being more anthropocentric oriented. /ƻƘŜƴΩǎ d  indicated a 
minimal relationship (Vaske, 2008). The level of formal education also correlated with biocentric 
viewpoints towards the marine environment, with a significant difference found between those 
individuals whose highest level of formal education was high school and both college and 
graduate school/university. However, the difference ǿŀǎ ǊŀǘƘŜǊ ǎƳŀƭƭ όʹҐΦммуύ. 
 
Table 8: Inferential statistics άValue Orientationsέ 

Biocentric Value orientations Mean St. Dev. n t(df) or F p 
Effect 
size 

Gender                                                                        Female 5.93 1.279 648 t = -1.763 
(1056) 

.078 .11 
Male 5.79 1.241 410 

Age                                                                         Teenagers 5.70 1.415 121 

F = .993 .396 .058 
Young adults 5.91 1.171 257 

Middle aged adults 5.91 1.229 448 
Older adults 5.87 1.419 62 

Education*                                                          High school 5.64 1.511 215 
F = 6.902 .001 .118 College 5.88 1.273 421 

Graduate school/University 6.04 1.038 351 

Experience                                                              First time 5.81 1.283 496 

F = 1.557 .184 .076 
Second time 5.91 1.255 248 

Third time 5.97 1.217 97 
Three to 10 times before 6.02 1.197 185 

More than 10 times before 5.62 1.549 39 

Anthropocentric Value orientations Mean St. Dev. n t(df) or F p 
Effect 
size 

Gender *                                                                      Female 2.14 1.225 647 t = 4.146 
(1052) 

.001 .26 
Male 2.46 1.271 407 

Age                                                                         Teenagers 2.30 1.191 119 

F = 1.598 .188 .074 
Young adults 2.13 1.196 259 

Middle aged adults 2.27 1.297 445 
Older adults 2.48 1.368 61 

Education                                                            High school 2.40 1.270 210 
F = 2.183 .113 

 
College 2.18 1.283 422 .067 

Graduate school/University 2.28 1.193 348  

Experience                                                              First time 2.35 1.206 498 

F = 2.041 

 

.088 

Second time 2.23 1.297 247  
Third time 2.00 1.123 94 .087 

Three to 10 times before 2.16 1.315 184  
More than 10 times before 2.34 1.435 38  

* significant at the 0.01 level 

 

4.2.1.3 Conclusion 
As noted by Vaske (2008), biocentric and anthropocentric value orientations are not mutually 
exclusive, which this study also proves. The midpoint of the continuum represents a mixture of 
the two extremes, which, for this study, consisted of 135 individuals (see Table 9).  
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Table 9: Overview ά±ŀƭǳŜ hrientationsέ 

 Frequency Percentage 

Neither anthropocentric nor biocentric oriented 37 3.5 
Anthropocentric oriented 25 2.4 

Biocentric oriented 853 81.2 
Both anthropocentric as biocentric oriented 135 12.9 

Total 1050 100 

 
Out of the 1050 research subjects, 988 shared a biocentric value orientation, of which 853 solely 
shared the biocentric viewpoint. Twenty-five whale watchers were found to view the 
environment as solely having value as natural resources for humans, rather than recognizing the 
inherent value of the environment. Thirty-seven whale watchers were more ambivalent 
regarding their beliefs towards the marine environment than the others, having neither an 
anthropocentric nor a biocentric approach. The previous analysis showed that both gender as 
well as formal education levels had somewhat of an influence on an indiviŘǳŀƭΩǎ ǇŀǘǘŜǊƴ ƻŦ ōŜƭƛŜŦ 
towards the marine environment being either anthropocentric or biocentric oriented. 
 

4.2.2 Problem Awareness 

4.2.2.1 Skill Analysis 
Three statements were set up to measure the concept of awareness of ocean vulnerability (as 
adapted from Belden, Russonello and Stewart, 1999). All three items showed an acceptable 
ƭŜǾŜƭ ƻŦ ƛƴǘŜǊƴŀƭ ŎƻƴǎƛǎǘŜƴŎȅ ό/ǊƻƴōŀŎƘΩǎ ʰҐΦтсрΣ ǎŜŜ Appendix D) with a correlation of .525. 
 

4.2.2.2 Descriptives 
Due to the wording of the three statements regarding the concept of awareness of ocean 
vulnerability, those research subjects who disagreed with the statements were considered to be 
aware of the problem.  The lower the level of agreement (< 3.5 on a seven-point scale) on these 
statements, demonstrated a stronger sense of awareness of understanding that the marine 
environment is vulnerable. With an average mean of 1.78 (see Table 10) for the summated 
rating index, it ƛǎ ǎǳƎƎŜǎǘŜŘ ǘƘŀǘ ǊŜǎǇƻƴŘŜƴǘǎ ǿŜǊŜ ƳƻŘŜǊŀǘŜƭȅ ŀǿŀǊŜ ƻŦ ǘƘŜ ƻŎŜŀƴǎΩ 
vulnerability.  
 
Table 10: Descriptives statements άProblem Awarenessέ  

 Mean a St. Dev. n 

²Ŝ Řƻ ƴƻǘ ƴŜŜŘ ǘƻ ǿƻǊǊȅ ŀōƻǳǘ ǘƘŜ ƻŎŜŀƴǎΩ ƘŜŀƭǘƘ ōŜŎŀǳǎŜ ǿŜ ǿƛƭƭ ŘŜǾŜƭƻǇ new 
technologies to keep them clean 

1.66 
 

1.267 
 

1079 

Oceans are so large, it is unlikely that human will cause any lasting damage to them 1.70 1.486 1082 
Polluted oceans are able to clean themselves 1.96 1.404 1075 

Average level of awareness of the ƻŎŜŀƴǎΩ ǾǳƭƴŜǊŀōƛƭƛǘȅ 1.78 1.158 1084 
   a) a lower level indicates a stronger perception of the problem 

 
The majority (92.7%) of respondents rejected the idea that we do not need to worry about the 
health of the oceans because we will develop new technologies to keep them clean. Nine in ten 
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(89.3%) of the research subjects disagreed that the oceans are so large, it is unlikely that 
humans will cause lasting damage to them. And the statement that polluted oceans are able to 
clean themselves was rejected by 86.6%. . 
 
Table 11 shows that females seemed to be significantly more aware of the oceansΩ vulnerability 
than males. However, a very weak relationship was detected between gender and problem 
perception (d = .03) Age also seemed to be an influencing a factor. Young adults were found to 
have a significantly higher level of awareness than other age classes while older adults were the 
ƭŜŀǎǘ ŀǿŀǊŜ ƻŦ ǘƘŜ ƻŎŜŀƴǎΩ ǾǳƭƴŜǊŀōƛƭƛǘȅ (see Appendix F). However, a minimal association was 
ŀƭǎƻ ŘŜǘŜŎǘŜŘ ƘŜǊŜ όʹҐΦм10). Those individuals who completed graduate school/university levels 
of education had a higher level of awareness than those who only finished high school and/or 
college, yet no significant differences were detected. Interestingly, data showed that the group 
ǿƛǘƘ ǘƘŜ ƭŜŀǎǘ ƭŜǾŜƭ ƻŦ ŀǿŀǊŜƴŜǎǎ ƻŦ ǘƘŜ ǾǳƭƴŜǊŀōƛƭƛǘȅ ƻŦ ǘƘŜ ƻŎŜŀƴΩǎ health was that group of 
individuals who had been on more than ten whale watches. 
 
Table 11: Inferential statistics άtǊƻōƭŜƳ Awarenessέ 

 Mean St. Dev. n t(df), or F p 
Effect 
size 

Gender*                                                                      Female 1.69 1.103 661 
t = 2.955 (810.466) .003 .03 

Male 1.91 1.231 416 

Age*                                                                      Teenagers 1.84 .9757 121 

F = 3.658 .012 .110 
Young adults 1.60 .8400 263 

Middle aged adults 1.80 1.230 454 
Older adults 2.06 1.510 62 

Education                                                           High school 1.89 1.189 218 
F = 1.890 .152 .061 College 1.81 1.248 428 

Graduate school/University 1.70 1.048 356 

Experience                                                             First time 1.81 1.092 510 

F = 1.583 .177 

 
Second time 1.84 1.312 250  

Third time 1.56 1.004 97 .076 
Three to 10 times before 1.68 1.165 188  

More than 10 times before 1.91 1.228 39  

* significant at the < 0.05 level  

 

4.2.2.3 Conclusion 
Two scales were computed to determine the specific number of research subjects who were 
ŀǿŀǊŜ ƻŦ ǘƘŜ ƻŎŜŀƴǎΩ vulnerability (see Table 12). Of the 1084 whale watchers who responded, 
92.2% ǿŜǊŜ ŀǿŀǊŜ ƻŦ ǘƘŜ ƻŎŜŀƴΩǎ ǾǳƭƴŜǊŀōƛƭƛǘȅ ŀǎ ǘƘŜȅ ŜƛǘƘŜǊ ǎǘǊƻƴƎƭȅΣ ƳƻŘŜǊŀǘŜƭȅ ƻǊ ǎƭƛƎƘǘƭȅ 
disagreed with the three statements mentioned (with a mean of 3.5 as arbitrary cut-point). As 
the previous analysis depicted, females and young adults showed significantly high levels of 
awareness of the ocean vulnerability.  
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Table 12: Overview άProblem Awarenessέ ōŜŦƻǊŜ ǿƘŀƭŜ ǿŀǘŎƘ ǘƻǳǊ 

 Frequency Percentage 

Aware of the vulnerability of the oceans 999 92.2 
Not aware of the vulnerability of the oceans 85 7.8 

Total 1084 100 

 

4.2.3 Awareness of Consequences 

4.2.3.1 Skill Analysis 
All four items, which were meant to jointly account for the concept of Awareness of 
Consequences (AC), shared an average correlation among each other of .433 and had an inter-
ƛǘŜƳ ǊŜƭƛŀōƛƭƛǘȅ ƻŦ ʰҐΦтрм. Removing one single item did not improve the reliability coefficient 
and did not dramatically change the number of research subjects (see Appendix D). Two of the 
four items measured AC that specifically impacted marine mammals. This was done in order to 
observe if there was a difference in AC towards the more general marine environment versus, 
more specifically, marine mammals. 
 

4.2.3.2 Descriptives 
With a high percentage of whale watchers being aware of the oceanΩs vulnerability on some 
level (92.2%, see Table 12), one would assume that these individuals are worried about the 
health of the environment. As expected, Table 13 shows that the whale watchers were, on 
average, moderately worried about the health of the marine environment, whereas descriptive 
statistics show that almost four in ten (36.9%) were very worried about the health of the marine 
environment. Individuals most strongly agreed with the belief that the loss of marine mammals 
can have a negative effect on the health of human beings. Although still considerably high on 
levels of agreement, one was less inclined to believe that the use of personal cleaning products 
in their house can have a negative effect on the marine environment. 
 
Table 13: Descriptives statements ά!ǿŀǊŜƴŜǎǎ ƻŦ /ƻƴǎŜǉǳŜƴŎŜǎέ 

 Mean St. Dev. n 

The loss of marine mammals can have a negative effect on the health of human beings 5.69 1.509 1053 
I am worried about the health of the marine environment 5.63 1.444 1028 
A lot of species of marine life will become extinct within the next few decades 5.32 1.438 686 
Cleaning products that I use in my house on a daily basis can have a negative effect on 
the marine environment 

5.29 1.672 726 

Average level of Awareness of Consequences 5.55 1.194 1075 
Cell entries are means on a 7-point scale of 1 "strongly disagree" to 7 "strongly agree." 

 
Table 14 (see below) shows that significant differences were observed between one or more 
age groups, where middle aged adults were more aware of adverse consequences than 
teenagers and young adults (see Appendix G). Additionally, the level of education was 
noteworthy, with a statistically significant difference between those individuals who went to 
graduate school/university as compared to those whose highest level of formal education was 
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high school (see Appendix H). Both effect sizes indicate a minimal relationship (Vaske, 2008), 
indicating a limited importance of age and education level on awareness of consequences. 
 
Table 14: Inferential statistics άAwareness of Consequencesέ 

 Mean St. Dev. n t(df), or F p 
Effect 
size 

Gender                                                                 Female 5.56 1.207 655 
t (1066) =-.600  .548 .04 

Male 5.52 1.160 413 

Age*                                                                Teenagers 5.29 1.033 121 

F = 3.391 .007 .117 
 Young adults 5.48 1.125 262 

Middle aged adults 5.67 1.181 452 
Older adults 5.64 1.361 62 

Education*                                                  High school 5.37 1.196 218 
F = 4.853 .008 .098 College 5.55 1.194 427 

Graduate school/University 5.68 1.128 353 

Experience                                                       First time 5.50 1.180 507 

F = .930 .446 .059 
Second time 5.53 1.223 246 

Third time 5.59 1.281 97 
Three to 10 times before 5.69 1.126 187 

More than 10 times before 5.54 1.313 38 

* significant at the <0.05 level  

 

4.2.3.3 Conclusion 
Table 15 shows that 93.2% of whale watchers in this study were aware of adverse consequences 
on the marine environment before their whale watch tour began, whereas 6.8% were not. This 
finding is very similar to the results regarding passenger ά!ǿŀǊŜƴŜǎǎ ƻŦ ǘƘŜ hŎŜŀƴǎΩ 
±ǳƭƴŜǊŀōƛƭƛǘȅέ όǎŜŜ Table 12).  

 
Table 15: Overview άAwareness of /ƻƴǎŜǉǳŜƴŎŜǎέ before whale watch tour 

 Frequency Percentage 

Aware of adverse consequences on the marine environment 1002 93.2 
Not aware of adverse consequences on the marine environment 73 6.8 

Total 1075 100 

 
On average, AC was moderate across the study sample, with middle aged adults sharing 
significantly higher levels of awareness of adverse consequences on the marine environment 
than teenagers and young adults. Another significant difference was observed between higher 
levels of awareness in those individuals who went to graduate school/university compared to 
those whose highest level of formal education was high school. 
 

4.2.4 Ascription of Responsibility 

4.2.4.1 Skill analysis 
To measure Ascription of Responsibility (AR), a four-item scale was used which was adapted 
from previous studies (e.g. Koper, 2009) and which was applicable in the context of whale 
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watching. However, factor analysis showed that the four items that were meant to measure AR 
reflected two different underlying factors instead of one (see Table 16). Factor 1 seemed to 
resemble a feeling of AR that focused on individuals feeling jointly responsible for threats to 
both the marine environment and the marine mammals inhabiting in that environment, which 
can be ŘŜŦƛƴŜŘ ŀǎ άjoint human responsibility.έ This explained 38.4% of the variance with just 
two items. CŀŎǘƻǊ н ǊŜŦƭŜŎǘŜŘ ƻƴŜΩǎ ǇŜǊǎƻƴŀƭ ŀǇǇǊƻŀŎƘ ǘƻ AR and was therefore labeled as 
άǇŜǊǎƻƴŀƭκƛƴŘƛǾƛŘǳŀƭ-ƭƻƻƪƛƴƎέ ŀƴŘ explained 30.0% of the variance. Even though inter-item 
correlations in both factors scored higher than .70, reliability was not strong as there are only 
two items loading on each factor, with the second factor having a Cronbach Alpha of only .37. It 
was therefore more reliable to continue on the overall analysis of all four items combined in AR. 
 
Table 16Υ CŀŎǘƻǊ ƭƻŀŘƛƴƎǎ ŀƴŘ /ǊƻƴōŀŎƘ ʰΩǎ ƻŦ άAscription of Responsibilityέ 

 Factor loadings 

Items 1 2 

άJƻƛƴǘ ƘǳƳŀƴ ǊŜǎǇƻƴǎƛōƛƭƛǘȅέ όʰ Ґ Φтлύ   

I feel at least co-responsible for threats to marine mammals .871  

I am jointly responsible for threats to the marine environment .867  

άPersonal/individual-ƭƻƻƪƛƴƎέ όʰ Ґ Φотύ   

My contribution to pollution into the marine environment is negligible  .784 

I believe the government has the task to protect the marine environment, 

not me 
 

 
.754 

Explained variance 38.4% 30.0% 

 

4.2.4.2 Descriptives 
On average, whale watchers in this study only slightly agreed with taking responsibility for the 
marine environment. They most strongly believed that they, as individuals, also have the task to 
protect the marine environment instead of it solely being a governmental task. This was 
followed by the two statements that touched upon one being co-responsible for threats to the 
marine environment and marine mammals (see Table 17).  
 
Table 17: Descriptives statements "Ascription of Responsibility" 

 Mean St. Dev. n 

I believe the government has the task to protect the marine environment, not me 5.14 1.776 1016 
I am jointly responsible for threats to the marine environment 4.98 1.760 1013 
I feel at least co-responsible for threats to marine mammals 4.63 1.734 722 
My contribution to pollution into the marine environment is negligible 4.60 1.789 990 

Average level of ascribed feeling of responsibility 4.89 1.182 1072 
  Cell entries are means on a 7-point scale of 1 "strongly disagree" to 7 "strongly agree." 
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While several significant relationships between AR and certain demographic variables were 
found, their importance is limited due to their small effect sizes indicating a minimal 
relationship (see Table 18). First of all, a higher level of ascribed feelings of responsibility was 
observed between adults and teenagers, where all three groups of adults shared a significantly 
higher feeling of responsibility than teenagers. A significant difference was also found between 
young- and middle aged adults (see Appendix I). Research subjects whose highest formal level 
of education was high school felt significantly less responsible than those who went to college 
and graduate school/university (see Appendix J). 
 
Table 18: Inferential statistics "Ascription of Responsibility" 

 Mean St. Dev. n t(df), or F p 
Effect 
size 

Gender                                                       Female 4.94 1.218 655 
t(933.151) = -1.598 .110 .09 

Male 4.82 1.105 411 

Age***                                                    Teenagers 4.55 1.064 121 

F = 6.426 <.001 .145 
 Young adults 4.83 1.135 262 

Middle aged adults 5.02 1.177 451 
Older adults 5.13 1.114 62 

Education**                                        High school 4.68 1.123 218 
F = 6.959 .001 

 
College 4.92 1.176 426 .118 

Graduate school/University 5.05 1.158 353  

Experience*                                           First time 4.77 1.162 504 

F = 2.582 .036 

 
Second time 5.03 1.226 246  

Third time 4.95 1.124 97 .098 
Three to 10 times before 4.99 1.137 187  

More than 10 times before 4.93 1.399 38  

* significant at the < 0.05 level  
** significant at the 0.01 level  
*** significant at the < 0.01 level 
 

4.2.4.3 Conclusion 
Overall, 88% of the whale watchers felt an ascribed feeling of responsibility before their trip 
(see Table 19). 
  
Table 19: Overview άAscription of RŜǎǇƻƴǎƛōƛƭƛǘȅέ before whale watch tour 

 Frequency Percentage 

Feeling ascribed responsibility 944 88.1 
Not feeling ascribed responsibility 128 11.9 

Total 1072 100 

 
Higher levels of ascribed feelings of responsibility were observed in adults compared to 
teenagers, as well as those individuals who went to college and graduate school/university as 
compared to those whose formal education level was high school. Data also showed that 
individuals who were experiencing their first whale watch tour shared less of an ascribed feeling 
of responsibility than those who had been whale watching previously.  
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4.2.5 Personal Norm 

4.2.5.1 Descriptives 
Out of 1059 individuals, 64.6% expressed a feeling of personal obligation to protect the marine 
environment, with an average mean of 5.13 (SD = 1.583) representing a slight feeling of 
personal obligation among the average research subject. Out of the total amount of research 
subjects, 25.7% felt a strong personal obligation to protect the marine environment. 
Descriptives in Table 20 seem to indicate a positive linear relationship, albeit minimally, 
ōŜǘǿŜŜƴ ǎƻƳŜƻƴŜΩǎ ǇŜǊǎƻƴŀƭ ƴƻǊƳ ǘƻ ǇǊƻǘŜŎǘ ǘƘŜ ƳŀǊƛƴŜ ŜƴǾƛǊƻƴƳŜƴǘ ŀƴŘ ŀύ ǘƘŜ ƻƭŘŜǊ ƻƴŜ ƛǎΣ 
b) a higher formal level of education, and c) the more whale watch experience one has. 
 
Table 20: Inferential statistics "Personal Norm" 

 Mean St. Dev. n t(df), or F  p 
Effect 
size 

Gender                                                       Female 5.19 1.553 648 
t(1052)= -1.670 .095 .11 

Male 5.02 1.615 406 

Age*                                                      Teenagers 4.76 1.483 121 

F = 5.265 .001 .133 
 Young adults 4.93 1.494 259 

Middle aged adults 5.27 1.576 446 
Older adults 5.33 1.814 61 

Education**                                        High school 4.82 1.557 217 
F = 6.918 .001 

 
College 5.08 1.647 421 .118 

Graduate school/University 5.33 1.502 350  

Experience*                                           First time 5.02 1.540 499 

F = 2.537 .039 

 
Second time 5.06 1.646 241  

Third time 5.13 1.643 97 .098 
Three to 10 times before 5.41 1.519 185  

More than 10 times before 5.46 1.757 37  

* significant at the < 0.05 level  
** significant at the 0.01 level  

 
A one-way ANOVA found a significant difference in the average personal norm of teenagers in 
this study, who felt less of a personal obligation to protect the marine environment than the 
average personal norm of middle aged and older adults. The average personal norm between 
young adults and middle aged adults also differed significantly (see Appendix L). Another 
significant difference was found between those whale watchers whose highest level of formal 
education was graduate school/university and those who finished their formal education after 
college and high school, who both felt less obliged to protect the marine environment (see 
Appendix M). Significant differences were observed between a higher personal norm of those 
research subjects who had been whale watching three to ten times before and those who went 
whale watching for the first and second time (see Appendix N).   
 

4.2.5.2 Conclusion 
Out of 1059 whale watchers, 914 felt a personal obligation to protect the marine environment 
before their trip started whereas 145 did not feel this personal obligation (see Table 21). Data 
showed that older individuals felt stronger personal obligations towards the marine 
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environment. It can therefore be stated that age seems to play an important role in forming a 
personal obligation to protect the marine environment. A higher level of education and more 
whale watch experience also seemed to have influence on strengthening ŀƴ ƛƴŘƛǾƛŘǳŀƭΩǎ 
personal obligation to protect the marine environment. 
 
Table 21: Overview άPersonal Normέ before whale watch tour 

 Frequency Percentage 

Felt a personal obligation to protect the marine environment 914 86.3 
Did not feel a personal obligation to protect the marine environment 145 13.7 

Total 1059 100 

 

4.2.6 Behavioral Intentions 

4.2.6.1 Skill Analysis 
The three items that were meant to jointly account for the concept of Behavioral Intentions 
shared an average correlation among each other of .543, with ʰҐΦтуоΦ Removing the item that 
measured the willingness to change ones behavior if that was required to protect the marine 
environment would increase the inter-ƛǘŜƳ ǊŜƭƛŀōƛƭƛǘȅ όʰҐΦунтΣ ǎŜŜ Appendix D). However, 
removing this item would mean only two items would remain of which none would touch upon 
the idea of a behavioral change, a necessary aspect of supporting marine conservation. For that 
reason, it was decided to keep all three items for further analysis. 

 

4.2.6.2 Descriptives 
Whale watchers, on average, only slightly agreed to take action to support the marine 
environment by either contributing money and/or changing ones behavior, before the whale 
watch tour began. As seen in Table 22 participants were not overly willing to contribute their 
money or pay an additional fee above the ticket price of their whale watch tour to support 
marine conservation. However, on average, one did moderately agree with the willingness to 
change ƻƴŜΩǎ personal behavior to protect the marine environment if required.  
 
Table 22: Descriptives statements "Behavioral Intentions" 

 Mean St. Dev. n 

I am willing to change my behavior if this is required to protect the marine environment 5.54 1.453 1060 
I would contribute money to support marine conservation 4.45 1.628 1037 
I am willing to pay an additional fee above the ticket price of my whale watch tour to  
support marine conservation 

4.30 1.884 677 

Average level of behavioral intention to support marine conservation 4.88 1.386 1069 
  Cell entries are means on a 7-point scale of 1 "strongly disagree" to 7 "strongly agree" 

 
Table 23 shows that middle aged adults were significantly more agreeable to supporting marine 
conservation than teenagers and young adults (see Appendix O). Although all three means can 
be associated with a slight willingness to support marine conservation, significant differences 
were observed between those research subjects whose highest level of formal education was 
graduate school/university and those associated with high school and college, with the latter 
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two sharing less of an intention to support marine conservation than those who studied at 
graduate school/university (see Appendix P). Similar findings were made ǿƛǘƘ ǊŜƎŀǊŘ ǘƻ ƻƴŜΩǎ 
personal norm, where those individuals who have been whale watching three to ten times 
before were more willing to support marine conservation as compared to those who went 
whale watching for the first and second time (see Appendix Q). Effect sizes (́

 
= .098 to .114)

 
were minimal. 
 
Table 23: Inferential statistics "Behavioral Intentions" 

 Mean St. Dev. n t(df), or F p 
Effect 
size 

Gender                                                       Female 4.93 1.407 653 
t(1062) = -1.484 .138 .09 

Male 4.81 1.338 411 

Age*                                                      Teenagers 4.72 1.268 121 

F = 3.403 .017 .106 
 Young adults 4.70 1.303 262 

Middle aged adults 5.01 1.387 450 
Older adults 4.84 1.491 62 

Education*                                         High school 4.71 1.409 218 
F = 4.853 .008 

 
College 4.80 1.422 424 .098 

Graduate school/University 5.04 1.293 353  

Experience*                                           First time 4.80 1.329 501 

F = 3.511 .007 

 
Second time 4.75 1.548 246  

Third time 5.01 1.329 97 .114 
Three to 10 times before 5.16 1.277 187  

More than 10 times before 5.17 1.479 38  

* significant at the < 0.05 level  

 

4.2.6.3 Conclusion 
Out of the 1069 individual research subjects that were measured on their intentions, 82.6% 
intended to support marine conservation (see Table 24), whether through monetary or 
behavioral means. In-depth analysis showed that middle aged adults were significantly more 
willing to support marine conservation than teenagers and young adults. Individuals who 
completed their levels of formal education at the high school and/or college level were less 
likely to support marine conservation than those who completed graduate school/university 
level. A final significant difference was observed between whale watchers who were going for 
their first and/or second time and those who have experienced three to ten whale watches 
prior to the one used in this study.  
 
Table 24: Overview άBehavioral Intentionsέ before whale watch tour 

 Frequency Percentage 

Willing to support marine conservation 883 82.6 
Not willing to support marine conservation 186 17.4 

Total 1059 100 
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4.2.7 Perceived knowledge on supporting marine mammal conservation 

4.2.7.1 Descriptives 
Whale watchers in this study responded neutrally when asked if they knew how to help support 
marine mammal conservation (M = 4.01, SD = 1.738). About a third of the research subjects 
(36.1%) indicated they did not know how to support marine mammal conservation, where 
another third of the sample (34.2%) perceived themselves to be slightly to strongly 
knowledgeable on how to help support marine mammal conservation. Descriptive statistics in 
Table 25 show a positive linear relationship between one having a higher perceived level of 
knowledge of how to support marine mammal conservation and whale watching experience, 
yet the strength of the relationship is to be considered minimal. Significant differences were 
predominantly found between those who had not experienced whale watching before and 
those who had been whale watching more than three times. Another significant difference was 
found between those who went whale watching for their second time and those who have 
experienced more than ten whale watches (see Appendix R).  
 
Table 25: Inferential statistics "perceived knowledge of marine mammal conservation" 

 Mean St. Dev. n t(df), or F p 
Effect 
size 

Gender                                                       Female 4.03 1.790 603 
t(1000) = -.416 .678 .03 

Male 3.98 1.650 399 

Age                                                        Teenagers 3.91 1.647 112 

F = .180 .910 .025 
 Young adults 3.86 1.665 252 

Middle aged adults 3.95 1.770 420 
Older adults 4.00 1.918 57 

Education                                           High school 3.74 1.774 196 
F =2.909 .055 .079 College 3.96 1.737 406 

Graduate school/University 4.11 1.683 334 

Experience*                                            First time 3.82 1.694 473 

F = 5.079 <.001 

 
Second time 3.97 1.805 232  

Third time 4.26 1.739 90 .141 
Three to 10 times before 4.30 1.704 174  

More than 10 times before 4.83 1.636 35  

* significant at the < 0.01 level 
 

4.2.7.2 Conclusion 
Table 26 shows that most whale watchers did not know how to support marine mammal 
conservation before a whale watch tour. This goes hand in hand with the amount of whale 
watchers who were on their first trip, while the perception of knowledge on how to support 
marine mammal conservation increased with whale watch experience. Whale watchers whose 
highest level of formal education was graduate school/university showed a higher perception of 
knowledge than individuals whose highest level was high school.  
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Table 26Υ hǾŜǊǾƛŜǿ άǇŜǊŎŜƛǾŜŘ ƪƴƻǿƭŜŘƎŜϦ to support marine mammal conservation before whale watch tour 

 Frequency Percentage 

Perceived to have the knowledge to support marine mammal conservation 343 34.2 
Perceived to have a neutral stand 299 29.8 

Perceived to not have the knowledge to support marine mammal conservation 362 36 

Total 1004 100 

 

4.3 Analysis of conceptual framework 
This chapter will examine the relations between the various concepts that make up the adapted 
VBN-model. Linear regression analyses were executed to test whether the adapted version of 
the VBN-model from Stern et al. (1999) reflects relationships between the concepts in the 
context of whale watching. The conceptual framework predicted that participation on a whale 
watch tour increased awareness of ocean  vulnerability which would lead to, a) an increase in 
awareness of consequences of human induced actions on the marine environment, causing b) a 
higher ascription of responsibility of ƻƴŜΩǎΩ ƻǿƴ ƛƴŘƛǾƛŘǳŀƭ ŀŎǘƛƻƴǎ ƻƴ ǘƘŜ ƳŀǊƛƴŜ ŜƴǾƛǊƻƴƳŜƴǘ 
followed by c) a higher personal norm to protect the marine environment which would lead to 
d) positively influence the behavioral intention to support marine conservation. As the 
relationship in this analysis was based on continuous variables, correlation was measured using 
the Pearson correlation coefficient (r). In sum, it appears that the adapted VBN-model of Stern 
(1999) works quite well when applied to the context of whale watching, with significant, and 
mostly substantial relationships to be found (see Figure 5).  
 
 
 
 
                      

 
 
 
 
 
 
 
 
Table 27 (see below) presents results of regression analysis from the estimated VBN-model of a 
personal norm to the behavioral intention towards supporting marine conservation. As 
theorized by the cognitive hierarchy, a substantial predictive relationship does exist between 
ǎƻƳŜƻƴŜΩǎ ǇŜǊǎƻƴŀƭ ƴƻǊƳ ǘƻ ǇǊƻǘŜŎǘ ǘƘŜ ƳŀǊƛƴŜ ŜƴǾƛǊƻƴƳŜƴǘ ŀƴŘ ƻƴŜΩǎ ōŜƘŀǾƛƻǊŀƭ ƛƴǘŜƴǘƛƻƴ ǘƻ 
support marine conservation. Personal norm is predicted by the same kinds of variables that are 
ŀƴǘƛŎƛǇŀǘŜŘ ƛƴ {ŎƘǿŀǊȊΩǎ bƻǊƳ Activation Model (Schwartz, 1977), namely ascription of 
responsibility and awareness of consequences. Ascription of responsibility towards the marine 
environment also seems to be effected by awareness of adverse consequences on the marine 
environment, which was predicted by H3. But when the antecedents of awareness of 

Figure 5: Predictive validity within conceptual framework (AC = Awareness of consequences, AR = Ascription of 
Responsibility, PN = Personal Norm) 

PN 
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consequences are analyzed, one prediction of the adapted VBN-model does not hold as much as 
anticipated. Problem awareness seems to have a weak relationship with predicting oneΩs 
awareness of consequences, in which only 7.5% of the variance is explained. Awareness of 
consequences does seem to originate from biocentric value orientations, as postulated by the 
actual VBN-model (Stern, 1999), with a substantial correlation and explaining 19.9% of the 
variance ƛƴ ǊŜǎǇƻƴŘŜƴǘǎΩ awareness of consequences.  
 
Table 27: Average correlations among variables in adapted VBN-model 

Dependent variables Ą 
Independent variables Ҩ 

Problem 
awareness 

AC AR PN BI 

Biocentric VO .240 
(5.8%) 

.446 
(19.9%) 

.294 
(8.6%) 

.346 
(12%) 

.359 
(12.9%) 

Anthropocentric VO 
 

.510 
(26%) 

-.275  
(7.6%) 

.305 
(9.3%) 

.218 
(4.7%) 

.229 
(5.3%) 

Problem awareness 
 

τ .274 
(7.5%) 

.216 
(4.7%) 

.151 
(2.3%) 

.169 
(2.9%) 

AC  τ .482 
(23.3%) 

.465 
(21.6%) 

.469 
(22.0%) 

AR   τ .451 
(20.4%) 

.436 
(19%) 

PN    τ .631 
(39.8%) 

 
What is interesting to note is the strong predictive validity that AC has with PN (r = 4.65, 21.6% 
explained), more so than as the predicted AR (.451, 20.4% explained). To control for the 
ŎƻƳōƛƴŜŘ ƛƴŦƭǳŜƴŎŜ ƻŦ ǊŜǎǇƻƴŘŜƴǘΩǎ άŀǿŀǊŜƴŜǎǎ ƻŦ ŎƻƴǎŜǉǳŜƴŎŜǎ ǘƻ ǘƘŜ ƳŀǊƛƴŜ ŜƴǾƛǊƻƴƳŜƴǘέ 
ŀƴŘ ǘƘŜƛǊ άŀǎŎǊƛōŜŘ ŦŜŜƭƛƴƎ ƻŦ ǊŜǎǇƻƴǎƛōƛƭƛǘȅέ ƻƴ ǎƻƳŜƻƴŜΩǎ άǇŜrsonal obligation to protect the 
ƳŀǊƛƴŜ ŜƴǾƛǊƻƴƳŜƴǘΣέ ŀ ƳǳƭǘƛǇƭŜ ǊŜƎǊŜǎǎƛƻƴ ŀƴŀƭȅǎƛǎ ǿŀǎ ǇŜǊŦƻǊƳŜŘ ǘƻ ǘŜǎǘ ǿƘŜǘƘŜǊ ǘƘŜ 
combined influence of AC and AR had a stronger relationship with PN than AC alone. The 
addition of AC to AR did result in a stronger explanatory power towards PN (R = .532), hereby 
explaining 28.3 % of the variance in PN (see Appendix S). This is in accordance with Schwartz´s 
Norm-Activation Model (Schwartz, 1977), which offers a comprehensive approach of how 
άōŜƘŀǾƛƻǊ ƛǎ ŀ ŦǳƴŎǘƛƻƴ ƻŦ ōƻǘƘ people´s (a) assignment of responsibility for their actions and (b) 
ǳƴŘŜǊǎǘŀƴŘƛƴƎ ǘƘŀǘ ǘƘŜƛǊ ŀŎǘƛƻƴǎ ƳƛƎƘǘ ƘŀǾŜ ŎƻƴǎŜǉǳŜƴŎŜǎ ŦƻǊ ǘƘŜ ǿŜƭŦŀǊŜ ƻŦ ƻǘƘŜǊǎέ όaƛƭŦƻƴǘ Ŝǘ 
al., 2010, p. 1). It is therefore suggested that Schwartz´s Norm-Activation Model presents a 
more accurate tool for further investigations. 
 
Regression analysis also proved that anthropocentric value orientations catered for a weaker 
predictive validity towards awareness of consequences. It can therefore be suggested that 
individuals who hold beliefs that the marine environment should be protected are more likely to 
be aware of the consequences their individual actions have. This would confirm the fifth 
research hypothesis. Note that, even though anthropocentric value orientations appeared to 
have quite a substantial relationship with problem perception (r = .510, explaining 26% of the 
variance), this viewpoint was excluded from the conceptual framework, indicating that the 
frequently reported positive relation between biocentric viewpoints and environmental 
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awareness of consequences was the point for investigation, as was done in previous research 
(e.g. Christensen, 2007).  
 

4.4 Impact of a whale watch tour 
Out of the statistical population of 1087 whale watchers who completed the pre-trip survey, a 
total subset of 550 (51%) individuals completed both the pre-trip questionnaire as well as the 
post-trip questionnaire. As several research questions were based on differences on one 
variable between two paired samples, where the values for each sample were collected from 
the same individuals, the appropriate test statistic to be used was a one-paired sample t-test. 
Data of the research subjects were transferred into SPSS and one-paired sample t-tests were 
executed between the pre-trip questionnaires and the post-trip questionnaires to compute the 
differences of the individually matched pairs, hereby examining if the effect of a whale watch 
tour is discernible from zero (no effect). As only matched pairs can be used to perform a one-
paired sample t-test, there were also some minor differences in the population sizes (n) among 
several concepts measured, whereby cases were excluded analysis by analysis (with a 

significance level of .095, a = .05).  In order for a stronger power analysis, the strength of the 
association between the several concepts and the independent demographic variables (the 
effect size), was calculated using Cohen's d.  
 

4.4.1 Problem Awareness 

4.4.1.1 Descriptives 
Due to the large percentage or participants already believing that the ocean is in a vulnerable 
state, it is not surprising to see only a small positive change towards a higher level of awareness 
ƻŦ ǘƘŜ ƻŎŜŀƴΩǎ ǾǳƭƴŜǊŀōƛƭƛǘȅΦ ¢Ƙŀǘ ǎŀƛŘΣ out of the three statements used for this concept, two 
significant changes in the average mean were observed among those whale watchers who filled 
in both the pre- and post-trip survey (see Table 28).  
 
Table 28: Changes in items ά!ǿŀǊŜƴŜǎǎ ƻŦ hŎŜŀƴǎΩ ±ǳƭƴŜǊŀōƛƭƛǘȅέ 

 
Mean 

change 
St. Dev. n t p 

Effect 
size (d) 

Polluted oceans are able to clean themselves**   -.206 1.233 545 -3.891 <.001 .17 
Oceans are so large, it is unlikely that human will cause 
any lasting damage to them* 

-.186 1.291 548 -3.376 .001 .14 

²Ŝ Řƻ ƴƻǘ ƴŜŜŘ ǘƻ ǿƻǊǊȅ ŀōƻǳǘ ǘƘŜ ƻŎŜŀƴǎΩ ƘŜŀƭǘƘ 
because we will develop new technologies to keep them 
clean  

-.062 1.262 546 -1.153 .249 .05 

* significant at the 0.01 level  
** significant at the < 0.01 level 

 
A statistically significant increase in the awareness of ocean vulnerability was observed in 
people believing more strongly that polluted oceans are not able to clean themselves. A 
significant mean difference was also observed between pre-trip and post-trip results of the 
ōŜƭƛŜŦ ǘƘŀǘ άƻŎŜŀƴǎ ŀǊŜ ǎƻ ƭŀǊƎŜΣ ƛǘ ƛǎ ǳƴƭƛƪŜƭȅ ǘƘŀǘ ƘǳƳŀƴ ǿƛƭƭ ŎŀǳǎŜ ŀƴȅ ƭŀǎǘƛƴƎ ŘŀƳŀƎŜ ǘƻ 
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ǘƘŜƳΣέ ǿƛǘƘ ǿhale watchers showing more awareness here as well. Both CohenΩǎ d statistics 
indicated a minimal effect size. No significant change was observed between people believing 
ǘƘŀǘ ǘƘŜ ƻŎŜŀƴǎΩ ƘŜŀƭǘƘ ƛǎ ƴƻǘƘƛƴƎ ǘƻ ǿƻǊǊȅ ŀōƻǳǘ ŀǎ ƴŜǿ ǘŜŎƘƴƻƭƻƎƛŜǎ ǿƛƭƭ ōŜ ŘŜǾŜƭƻǇŜd to keep 
oceans clean before the trip and after the trip. This correlation supports the idea that there is a 
negative linear relationship between average change in one becoming aware of the vulnerability 
of the ocean and an anthropocentric viewpoint (r = -.187, p = <.001). 
 

4.4.1.2 Conclusion 
The first research hypothesis predicted a positive association between participation in a whale 
watch tour and a gained level of understanding of the ocean vulnerability. While whale 
watchers in this study indicated to already be moderately aware of this, post-trip results 
support Hypothesis 1 as significant positive changes were observed in two out of the three 
ƛǘŜƳǎ ǘƘŀǘ ƳŜŀǎǳǊŜŘ ŀǿŀǊŜƴŜǎǎ ƻŦ ǘƘŜ ƻŎŜŀƴΩǎ ǾǳƭƴŜǊŀōƛƭƛǘȅΦ Of those whale watchers that 
ƛƴŘƛŎŀǘŜŘ ǘƘŜȅ ǿŜǊŜ ǳƴŀǿŀǊŜ ƻŦ ǘƘŜ ƻŎŜŀƴΩǎ ǾǳƭƴŜǊŀōƛƭƛǘȅ ōefore their tour, 3.3% became aware 
(see Table 29), while 1.3% of this group became less aware. No change was found in the 
majority (95.4%).  
 

Table 29: Amount of whale watchers changing problem awareness  

 Frequency Percentage 

Became more aware after their whale watch tour 18 3.3 
Did not change their level of awareness after their whale watch tour 525 95.4 

Became less aware after their whale watch tour 7 1.3 

Total 550 100 

 

4.4.2 Awareness of Consequences 

4.4.2.2 Descriptives 
Post-trip results (see Table 30) showed a decline in all four items that measured awareness of 
consequence, with the least decline in the awareness of consequences towards marine 
mammals, specifically, as compared to the marine environment. Data in this study would 
therefore suggest that the second hypothesis, which stated that an increase of awareness in the 
oceansΩ ǾǳƭƴŜǊŀōƛƭƛǘȅ ǿŀǎ ŜȄǇŜŎǘŜŘ ǘƻ ƛƴŎǊŜŀǎŜ ǿƘŀƭŜ ǿŀǘŎƘŜǊǎΩ ƭŜǾŜƭǎ ƻŦ awareness of 
consequences on the marine environment, cannot be confirmed. 
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Table 30: Changes in items ά!ǿŀǊŜƴŜǎǎ ƻŦ /ƻƴǎŜǉǳŜƴŎŜǎέ 

 
Mean 
change 

St. Dev. n t p 
Effect 
size (d) 

I am worried about the health of the marine 
environment*  

-.190 1.705 517 -2.528 .012 
 

.11 

Cleaning products that I use in my house on a daily 
basis can have a negative effect on the marine 
environment 

-.078 1.650 281 -.795 .427 .05 

The loss of marine mammals can have a negative 
effect on the health of human beings 

-.021 
 

1.701 
 

536 
 

-.279 
 

.780 
 

.01 

A lot of species of marine life will become extinct 
within the next few decades 

-.012 1.404 256 -.134 .894 .008 

* significant at the < 0.05 level  

 
Table 30 shows that whale watchers became less worried about the health of the marine 
environment, with this item showing the biggest and only significant difference in pre-trip and 
post-trip results and had a minimal effect size. As this was an unexpected result, more in-depth 
analysis might provide enlightenment. An independent t-test and One-Way ANOVA were used 
to analyze if one becoming less aware of consequences after a whale watch tour can be 
attributed to demographic variables and/or whale watch experience. Table 31 shows these 
results, in which several observations are noteworthy.  
 
Table 31: Inferential statistics "Change in awareness of consequences" 

 
Mean 
change 

St. Dev. n t(df), F or r p 
Effect 
size 

Gender*                                                      Female -.001 1.360 347 
t(524) = -3.094 .002 .30 

Male -.3558 1.166 200 

Age                                                        Teenagers -.022 1.219 45 

F = 1.124 .339 .087 
 Young adults -.097 1.052 133 

Middle aged adults -.237 1.420 255 
Older adults .1288 1.181 33 

Education                                           High school -.1321 1.219 94 
F = 1.353 .259 .073 College -.0746 1.206 209 

Graduate school/University -.2705 1.267 207 

Experience                                             First time -.0877 1.401 250 

F = 1.387 .237 

 
Second time -.2948 1.296 145  

Third time -.0674 .9176 47 .101 
Three to 10 times before -.0463 1.092 90  

More than 10 times before -.4844 1.674 16  

* significant at the <0.05 level 

 
First of all, it turned out that females in this sample did not change their awareness of 
consequences after their whale watch tour, which made a significant difference compared to 
males. The effect size indicates a somewhat minimal, leaning to typical relationship. The other 
remarkable data that Table 31 provides is that older adults are the only subgroup of the 
research subjects who became more aware of consequences on the marine environment. 
Additionally, whale watchers who had been on more than ten whale watching  
trips showed on average, decrease in their awareness of consequences. 
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4.4.2.2 Conclusion 
With a negative change in all means, it is to be expected that, in absolute numbers, more 
research subjects will be less aware of adverse consequences on the marine environment. Table 
32 illustrates that 6% of 548 whale watchers became less aware of adverse consequences than 
before their tour, with 4.6% becoming more aware. An independent t-test also revealed an 
interesting and significant difference in the overall change based on gender differences, with an 
observable mean change notable among male respondents (-.3558) whereas no observable 
change was witnessed among female respondents (-.001). Another point to note is that older 
adults were the only group that indicated an increase in the awareness of consequences. 
 
Table 32: Amount of whale watchers changing awareness of consequences 

 Frequency Percentage 

Became more aware of consequences after their whale watch tour 25 4.6 
No change in level of awareness of consequences after their whale watch tour 490 89.4 

Became less aware of consequences after their whale watch tour 33 6.0 

Total 548 100 

 

4.4.3 Ascription of Responsibility 

4.4.3.1 Descriptives 
Upon the return trip, data of those research subjects who took both the pre-trip as the post-trip 
survey shows that all items ǘƘŀǘ ƳŜŀǎǳǊŜŘ ƻƴŜΩǎ ŀǎŎǊƛǇǘƛƻƴ ƻŦ ǊŜǎǇƻƴǎƛōƛƭƛǘȅ were positively 
changed by a whale watch tour (see Table 33). 
 
Table 33Υ /ƘŀƴƎŜǎ ƛƴ ƛǘŜƳǎ ά!ǎŎǊƛǇǘƛƻƴ ƻŦ wŜǎǇƻƴǎƛōƛƭƛǘȅέ 

 
Mean 
change 

St. Dev. n t p 
Effect 
size (d) 

I believe the government has the task to protect the 
marine environment, not me**  

.276 1.747 
 

508 3.555 <.001 .16 

I feel at least co-responsible for threats to marine 
mammals*  

.225 1.652 276 2.260 .025 .14 
 

My contribution to pollution into the marine 
environment is negligible*  

.180 
 

1.763 
 

495 
 

2.269 
 

.024 
 

.10 

I am jointly responsible for threats to the marine 
environment 

.138 1.648 509 1.882 .060 .08 

* significant at the <0.05 level  
** significant at the < 0.01 level 

 
The whale watchers in this study showed the most positive change in responsibility towards 
believing that protection of the marine environment does not rely solely on the government. On 
average, there was also a significant change found in those whale watchers who felt more co-
responsible for threats to marine mammals after having witnessed them on their tour. One also 
felt significantly more responsible after a whale watch tour when it comes to the belief that 
ƻƴŜΩǎ ǇŜǊǎƻƴŀƭ ŎƻƴǘǊƛōǳǘƛƻƴ ǘƻ ǇƻƭƭǳǘƛƴƎ ǘƘŜ ƳŀǊƛƴŜ ŜƴǾƛǊƻƴƳŜƴǘ ƛǎ ƴƻǘ ŀǎ ƳƛƴƛƳŀƭ ŀǎ ƻƴŜ 
thought before their tour had started. All three differences showed to be of little practical 
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significance due to a minimal effect size. And although post-trip results revealed a positive 
change among whale watchers feeling more joint responsibility for threats to the marine 
environment after their whale watch tour than before, it did not produces a large enough effect 
to speak of a significant change.  
 

4.4.3.2 Conclusion 
Overall, a whale watch tour in this study strengthened the ascribed feelings of responsibility in 
8.1% out of 546 whale watchers who completed both surveys (see Table 34). This supports the 
idea that a whale watch tour did change ones ascribed feeling of responsibility. Cross tabulation 
(see Appendix T) also shows that half of the respondents who became more aware of 
consequences of their actions on the marine environment after a whale watch tour also felt 
more responsible for the marine environment after a whale watch tour. This supports H3: 
People with a higher awareness of consequences will share a higher ascription of responsibility. 
 
Table 34: Amount of whale watchers changing ascribed feeling of responsibility 

 Frequency Percentage 

Felt more ascribed responsibility after their whale watch tour 44 8.1 
No change in level of awareness of consequences after their whale watch tour 485 88.8 

Felt less ascribed responsibility after their whale watch tour 17 3.1 

Total 546 100 

 

4.4.4 Personal Norm 
A ǎƛƎƴƛŦƛŎŀƴǘ ŎƘŀƴƎŜ ƛƴ ƻƴŜΩǎ ǇŜǊǎƻƴŀƭ ƴƻǊƳ ǘƻ ǇǊƻǘŜŎǘ ǘƘŜ ƳŀǊƛƴŜ ŜƴǾƛǊƻƴƳŜƴǘ ǿŀǎ ŦƻǳƴŘ ŀǎ ŀ 
result of having experienced a whale watch tour (see Table 35). The effect size indicated a 
minimal relationship. 
 
Table 35: Change in άtŜǊǎƻƴŀƭ bƻǊƳέ 

 
Mean 
change 

St. Dev n t p 
Effect 
size (d) 

* I feel a personal obligation to protect the marine 
environment 

.275 1.397 
 

539 
 

4.565 
 

<.001* .20 

* significant at the < 0.01 level 
 

In terms of absolute numbers of whale watchers changing their feeling of personal norm 
towards protecting the marine environment, Table 36 reveals that 15% of whale watchers 
developed a sense of personal obligation to protect the marine environment after the tour, of 
which 28 of these 81 felt no personally obligation to protect the marine environment before 
their tour (taking the cut-off point of 3.5 into account). The majority (73.5%) did not change 
their feeling of personal obligation, with another 8% feeling less obliged after their tour.  
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Table 36: Amount of whale watchers changing personal norm  

 Frequency Percentage 

Felt a stronger personal obligation after the tour while not having felt personally 
obliged to protect the marine environment before the tour  

28 5.2 

Felt a personal obligation after the tour while feeling neutral before the tour 53 9.8 

Felt neutral after having felt no personal obligation before the tour 19 3.5 

Did not change their level of personal norm to protecting the marine environment 396 73.5 

Felt less of a personal norm, albeit still having one 34 6.3 

Felt a personal norm before the tour but did not feel personal norm after the tour 9 1.7 

Total 539 100 

 

4.4.5 Behavioral Intentions 

4.4.5.1 Descriptives 
Strong significant changes were found in the behavioral intentions of whale watchers to support 
marine conservation after they had experienced a whale watch tour (see Table 37). While the 
average willingness to pay an additional fee above their ticket price to support marine 
conservation was neutral before the tour, this increased to a slight agreement after the trip. 
This was accompanied with a typical strength of association. The effect sizes for the other two 
significant changes in pre-trip and post-trip results were deemed minimal.  
 
Table 37Υ /ƘŀƴƎŜǎ ƛƴ ƛǘŜƳǎ ά.ŜƘŀǾƛƻǊŀƭ LƴǘŜƴǘƛƻƴǎέ 

 
Mean 
change 

St. Dev n t p 
Effect 
size (d) 

I am willing to pay an additional fee above the ticket 
price of my whale watch tour to support marine 
conservation*  

.587 
 
 

1.410 
 
 

252 
 
 

6.612 
 
 

<.001 
 
 

.42 

I am willing to change my behavior if this is required 
to protect the marine environment*  

.317 
 

1.217 
 

536 
 

6.035 
 

<.001 
 

.26 
 

I would contribute money to support marine 
conservation*  

.249 1.213 518 4.672 <.001 
 

.21 

* significant at the < 0.01 level 

 

4.4.5.2 Conclusion 
Table 38 below provides an overview of the overall change in the behavioral intentions among 
those whale watchers who completed both surveys. Although the majority of participants did 
not change their willingness to support marine conservation after having experienced whale 
watching, 7.4% of 546 whale watchers directly increased their willingness  to support marine 
conservation after the trip. 
 
Table 38: Amount of whale watchers changing behavioral intentions 

 Frequency Percentage 

Felt more willing to support marine conservation after the trip 40 7.4 
Willingness to support marine conservation did not change 486 89.3 

Felt less willing to support marine conservation after the trip 18 3.3 

Total 546 100 
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4.4.6 Knowledge on supporting marine conservation 
An average change in the mean of .739 was perceived after 505 whale watchers experienced 
their whale watch tour (see Table 39). This turned out to be significant with an effect size that 
typifies a somewhat typical relationship. 
 
Table 39Υ /ƘŀƴƎŜ ƛƴ άPerceived knowledge to support marine mammal conservationέ 

 
Mean 
change 

St. 
Dev 

n t p 
Effect 
size (d) 

I feel knowledgeable about how to support marine mammal 
conservation*  

.739 1.907 
 

505 
 

8.702 
 

<.001 .39 

* significant at the < 0.01 level 

 
In absolute terms, this change can be translated to 160 out of 505 whale watchers who 
perceived to have become more knowledgeable after a whale watch tour. Half of this group 
ŘƛŘƴΩǘ perceive to have any knowledge about how to support marine conservation before their 
tour, whereas the other half felt neutral towards knowing how to support marine conservation 
(see Table 40). A total of sixty other whale watchers indicated to have gained a lower level of 
knowledge on this topic after their tour, with fourteen of them having changed completely as 
they shared the perception to have this knowledge before their tour but indicated to not 
knowing how to support marine mammal conservation after the tour. 
 
Table 40: Amount of whale watchers changing perceived knowledge towards supporting marine mammal conservation  

 Frequency Percentage 

Became knowledgeable after not having the knowledge before the trip  80 15.8 
Turned from neutral to knowledgeable after a tour 80 15.8 

Became neutral after whale watch tour while not having knowledge before 40 7.9 

Did not change their level of perceived knowledge to support marine mammal 
conservation 

245 48.6 

Became less knowledgeable 46 9.1 

Did not believe to have the knowledge after their whale watch tour while perceived to 
have this knowledge before their tour 

14 2.8 

Total 505 100 

 

 
4.5 Longer-term changes  
A total of 426 out of the 1087 research subjects (39%) left their contact details for the longer 
term follow-up questionnaire. This resulted in a response rate of 23% of those who left their e-
mail addresses, leaving a total response rate of the entire sample at just 8.9%.  
 

4.5.1 Awareness of Consequences 
Taking the results from the post-trip into perspective, in which awareness of consequences 
decreased right after a whale watch tour, Table 41 shows the mean change in the items that 
measured the awareness of consequence levels from respondents two to three months after 
they had experienced their whale watch. This provides an entirely different outcome. A close 
look at the mean changes and significance levels indicate a higher level of awareness of 
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consequences two to three months later, with two significant changes in one worrying more 
ŀōƻǳǘ ǘƘŜ ƘŜŀƭǘƘ ƻŦ ǘƘŜ ƳŀǊƛƴŜ ŜƴǾƛǊƻƴƳŜƴǘ ƻƴŜ ǘƻ ǘƘǊŜŜ ƳƻƴǘƘǎ ŀŦǘŜǊ ƻƴŜΩǎ ǿƘŀƭŜ ǿŀǘŎƘ 
experience as well as to the belief that cleaning products that respondents use in their house 
can negatively affect the marine environment. On average, the belief that the loss of marine 
mammals can have a negative effect on the health of human beings did not change. 
 
Table 41: Longer-term changes in awareness of consequences 

 
Mean change post-

tour (post-trip) 
St. 

Dev. 
n t p 

Effect 
size (d) 

I am worried about the health of the marine environment* .457 
(-.190) 

1.448 93 3.024 .003 
 

.32 

Cleaning products that I use in my house on a daily basis can 
have a negative effect on the marine environment*  

.433 
(-.078) 

1.370 60 2.450 .017 .32 

A lot of species of marine life will become extinct within the 
next few decades 

.158 
(-.012) 

1.214 95 1.267 .208 .008 

The loss of marine mammals can have a negative effect on 
the health of human beings 

.001 
(-.021) 

1.926 
 

63 
 

.000 
 

.999 
 

.13 
 

* significant at the <0.05 level  

4.5.2 Behavioral intentions 
hƴŜΩǎ ōŜƘŀǾƛƻǊŀƭ ƛƴǘŜƴǘƛƻƴ ǘƻ ǎǳǇǇƻǊǘ ƳŀǊƛƴŜ ŎƻƴǎŜǊǾŀǘƛƻƴ ŀƴŘ ǿƘŀǘ ƻƴŜ ǿƻǳƭŘ ōŜ ǿƛƭƭƛƴƎ ǘƻ Řƻ 
remained consistent with responses given at the completion of the whale watch tour (see Table 
42). However, in the long term, one was more willing to pay an additional fee in the price of 
their next whale watch tour if that supports marine conservation (.721) than right after having 
experienced a whale watch tour (.587). In contrast, one felt more enticed to change their 
behavior to protect the marine environment straight after having experienced a whale watch 
tour (.317) than three months later (.250). The effect size indicated a typical relationship.  
 
Table 42: Longer-term changes in behavioral intentions 

 
Mean change post-

tour (post-trip) 
St. 

Dev. 
n t p 

Effect 
size (d) 

I am willing to pay an additional fee above the ticket price of 
my whale watch tour to support marine conservation*  

.721 
(.587) 

1.572 61 3.584 .001 .46 

I am willing to change my behavior if this is required to protect 
the marine environment 

.250 
(.317) 

1.298 96 1.887 .062 .19 

I would contribute money to support marine conservation -.033 
(.249) 

1.792 91 -.176 .861 .02 

* significant at the 0.01 level  

 

4.5.3 Actions to support marine conservation 
Respondents were also asked if they believed they had engaged in a specific action to help the 
marine environment. Typical answers given (n = 54) were that they recycled, tried to conserve 
water and energy, reduced waste, used eco-friendly cleaning products, and did not use 
chemicals/fertilizer on their lawns and gardens to avoid any runoff into the ground water. Eight 
in ten indicated to have been doing this before their whale watch experience, whereas two out 
of ten respondents pointed out that they have become more involved in their actions to protect 
the marine environment after their whale watch experience. 
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5. DISCUSSION 
The overall objective of this study was to determine if a whale watch tour, as an educational 
ǘƻƻƭΣ ŜƴƘŀƴŎŜŘ ǇŜƻǇƭŜΩǎ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ ŀƴŘ ŀǿŀǊŜƴŜǎǎ ƻŦ ŎƻƴǎŜǉǳŜƴŎŜǎ ƻƴ ǘƘŜƛǊ ǇŜǊǎƻƴŀƭ 
impact towards protection of the marine environment and the effectiveness of the Whale 
SENSE program. The findings have implications for further research and practical management 
issues. The main guiding research question in this study asked to what extent a whale watch 
tour increases the awareness of the consequences regarding peoǇƭŜΩǎ ƛƳǇŀŎǘ ƻƴ ǘƘŜ ƳŀǊƛƴŜ 
environment. Post-trip results showed that a whale watch tour in New England made whale 
watchers, on average, less aware of adverse consequences on the marine environment than 
before they had experienced a whale watch tour. RespoƴŘŜƴǘǎΩ overall awareness of 
consequence declined after a whale watch tour in all four factors that measured this concept, 
with whale watchers being significantly less worried about the health of the marine 
environment after their whale watch tour. Post-tour results two to three months after a whale 
watch tour showed positive signs, with indications of a higher level of awareness of 
consequences among these respondents. However, if a whale watch tour is there to promote 
marine conservation, then it is disturbing if it fails in creating awareness. This brings up an 
interesting discussion point as to why awareness of consequences decreased after a whale 
watch tour. 
 

5.1 Awareness of Consequences 
Looking back at the theory, for one to be aware of how their own actions can hurt the 
environment, one needs a) to have a level of awareness that the oceans are vulnerable, and b) 
biocentric beliefs about the environment, which should predict awareness of consequences of 
engaging in environmentally responsible behaviors (Stern et al., 1999). In her study into the 
relationship between value orientations and awareness of consequences related to whales and 
the marine environment in Oregon, Christensen (2007) reported that, although value 
orientations were substantially related to awareness of consequences, a large portion of 
variance in awareness of consequences remained unexplained. In this study, awareness that the 
oceans are vulnerable was another determinant hypothesized to influence awareness of 
consequences. This was rationalized by the idea that once whale watchers are aware that the 
marine environment is susceptible to human induced activities, they would become aware of 
their impact on the marine environment. However, problem awareness seems to have a weak 
relationship with predicting ones awareness of consequences. 
 
Regression analysis showed that this level of awareness did justify oneΩs awareness of 
consequences, albeit minimal (r = .274) and explained only 7.5% of the variance. Data also 
showed that a large majority (92.2%) of those surveyed were aware of the vulnerability of the 
health of the oceans before they experienced their whale watch tour. Yet, a study that was 
conducted by the American Association for the Advancement of Science in 2004 (as cited in 
WDCS, n.d.) showed that only 31% of the general public surveyed understood that their 
personal choices had impacts on the health of the oceans. This difference is not surprising, as 
Lee and Moscardo (2005) noted that tourists who are involved in the realm of 
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ecotourism/nature-based tourism are mainly consumers who are environmentally aware. 
Another idea as to why this difference is notable might be due to the fact that many 
environmental disasters have occurred in the past six years that received a lot of media 
coverage, e.g. the oil spill in the Gulf of Mexico in April, 2010, radiation leaks from the nuclear 
power plant in Japan 2011. Although a moderate level of awareness was discovered before a 
tour, it can therefore also be suggested that knowing that someone is aware of the oceanΩs 
vulnerability is not a strong predictor for knowing someƻƴŜΩǎ ƭŜǾŜƭ ƻŦ ŀǿŀǊŜƴŜǎǎ ƻŦ 
consequences.  
 
This study shows that biocentric value orientations towards the marine environment proved to 
be a far better predictor ŦƻǊ ƪƴƻǿƛƴƎ ǎƻƳŜƻƴŜΩǎ ŀǿŀǊŜƴŜǎǎ ƻŦ ŎƻƴǎŜǉǳŜƴŎŜǎΦ This is in 
accordance with the VBN-model (Stern et al., 1999) that proposes ǎƻƳŜƻƴŜΩǎ awareness of 
ŎƻƴǎŜǉǳŜƴŎŜǎ ƻǊƛƎƛƴŀǘŜǎ ŦǊƻƳ ǎƻƳŜƻƴŜΩǎ ǾŀƭǳŜǎΦ In other words, when a person believes the 
marine environment is important and should be protected, it is likely that this person is more 
aware of the consequences of his or her behavior. Data in this study fully supports this as 
respondents with biocentric value orientation seemed to have the best fit towards a predictive 
ŀŎŎǳǊŀŎȅ ƻŦ ǎƻƳŜƻƴŜΩǎ ŀǿŀǊŜƴŜǎǎ ƻŦ ŎƻƴǎŜǉǳŜƴŎŜǎΦ This also confirms the fifth research 
hypothesis, which states whale watchers with biocentric value orientations are likely to be 
aware of the consequences of their behavior on the marine environment. With a substantial 
correlation of .446 and explaining 19.9% of the variance ƛƴ ǊŜǎǇƻƴŘŜƴǘǎΩ ŀǿŀǊŜƴŜǎǎ ƻŦ 
consequences, these findings are consistent with empirical evidence reported by Christensen 
(2007), who had discovered that a predicted positive relationship existed between value 
orientations and awareness of consequences of personal actions (r = .49), where biocentric 
ǾŀƭǳŜ ƻǊƛŜƴǘŀǘƛƻƴǎ ŜȄǇƭŀƛƴŜŘ нп҈ ƻŦ ǘƘŜ ǾŀǊƛŀƴŎŜ ƛƴ ǊŜǎǇƻƴŘŜƴǘǎΩ ŀǿŀǊŜƴŜǎǎ ƻŦ ŎƻƴǎŜǉǳŜƴŎŜǎ. 
However, Christensen et al. (2007) as well as Smith et al. (2009), who were inspired by the 
former and had conducted similar research in the context of diving with grey nurse sharks in 
Australia, did not operationalize the dimensions of the wildlife value orientations in full validity 
as both used  different forms of specificity, e.g. measuring the protectionist value orientation 
towards both the marine environment (more general) as well as to whales and sharks (very 
specific). However, the findings in this study still do not explain the reason why whale watchers 
became less aware of consequences after their whale watch tour.  
 
One educated guess as to why awareness of consequences decreased has to do with the level of 
expectation. This became clear through many conversations the author had with whale 
watchers (including research subjects) during the boat trip to Stellwagen Bank. The general 
consensus was that the majority of whale watchers expected to encounter a few whales in the 
distance. This was either based on a lack of knowledge about whale watching in Stellwagen 
Bank and/or on reflecting back on previous experiences in other areas. For example, those that 
indicated they had seen whales in Alaska saw a few whales (up to five) at distance, which was 
regarded by them as άnormal.έ According to Orams (2000), the proximity of the boat to the 
whales does ƴƻǘ ŀǇǇŜŀǊ ǘƻ ōŜ ŀƴ ƛƳǇƻǊǘŀƴǘ ƛƴŦƭǳŜƴŎŜ ƻƴ ǿƘŀƭŜ ǿŀǘŎƘŜǊǎΩ ǎŀǘƛǎŦŀŎǘƛƻƴ.  
However, some trips during this study encountered close to thirty whales per trip with some 
animals swimming in close proximity to, or intentionally approaching the whale watch boats. 
Not measuring a whale watcherΩs expectation level before their tour started can therefore be 
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seen as a major shortcoming for this study in identifying a valid reasoning behind an overall 
decline in awareness of consequences. With a whale watch tour having potentially exceeded 
expectation levels with regards to both amount of whales and proximity to the whales, this 
could partly explain why whale watchers became less concerned after the trip. It is possible that 
seeing many whales made participants less likely to believe that are endangered or in need of 
protection. After all, they have suggestively encountered more whales than they expected and 
might therefore reason that the hardship whales are facing is not as severe as conservation 
organizations portray. Getting to know where whale watchers encountered whales prior to their 
tour in New England might also provide more suggestions as to why the most experienced 
whale watchers, those who have been on more than ten trips, showed the biggest decline in 
their awareness of consequences. Half of this group consisted of middle aged adults who 
reported a high level of awareness of consequences before their tour. This reinforces that 
previous experience is an indicator of both the amount, and the type, of information one might 
have received in previous situations is relevant.  
 
Previous experience has the ability to influence how an individual understands information and 
interpret a current experience (Schreyer et al., 1984, as cited in Christensen, 2007). This 
information is critical in understanding the influence of the Whale SENSE program. Whale SENSE 
has only been recently introduced to commercial companies in the Northeast Region. A major 
component of the program is to ensure that naturalists discuss, not only the threats whales face 
(e.g. ship strikes, fishing gear entanglements) but also present the passengers with information 
on mitigation (e.g. moving the shipping lanes, using sinking ground lines). The intent was to 
reduce ecophobia (Sobel, 1995) and keep passengers hopeful regarding the future of whales 
and the marine environment. However, it is possible that whale watchers, particularly well-
experienced, received a lot of information on previous trips that touched upon levels of 
awareness of consequences, but these previous trips may have failed to provide information 
about certain mitigation measures that are in place. Suddenly hearing about solutions to the 
hardship that whales face every day might result in whale watchers becoming less worried 
about the marine environment and marine mammals after their tour as they might perceive 
that the issues are being dealt with already by specialists. In turn the whale watchers might 
believe that they do not have to worry about it anymore. A simple solution to address this 
problem might be to explain to whale watchers that the mitigation measures may reduce, but 
not eliminate a threat, or emphasize that the activities in the waters off New England are 
extraordinary and aimed at saving the critically endangered North Atlantic right whale from 
extinction (i.e. these measures do not apply to whales species, or whales in all oceans who face 
similar threats). However, this alone might seem too simplistic when taking another finding into 
account. 
 
Another guess as to why awareness of consequences declined after a tour is related to value 
orientations and how conservation messages are communicated through value orientations. 
This study measured the biocentric value orientation, which is measured as a concern for 
nonhuman species and the natural environment, mirrored to what a whale watch tour touches 
upon during its interpretation. However, it is important to recognize that every individual also 
has an egoistic orientation, which is concerned with one feeling personally threatened by 
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environmental issues or hazards (Stern et al., 1993). This egoistic orientation has proven to be 
the strongest orientation towards environmental concern (Stern et al., 1993). Concern for 
oneself was not addressed on any tour as the focus was on adverse consequences on and 
concern for the marine environment and marine mammals. It is therefore possible that these 
consequences were not deemed personally relevant for the whale watchers. Making 
connections to adverse consequences to oneself could potentially make whale watchers aware 
of consequences to the marine environment. This could cause a feeling of personal 
responsibility which, in turn, could influence support of marine conservation.  
 
An independent t-test revealed a significant difference in the overall change based on gender 
differences, with women barely showing a change in their levels of awareness while men 
seemed to become a lot less aware of consequences. Interestingly, this also came back in a 
study by Stern et al. (1993), in which women had stronger beliefs than men about consequences 
for self, others, and the biosphere. Another point to note is that older adults were the only 
group showed an increase in awareness of consequences. This group is quite interesting for 
several reasons: 1) Older adults were the least aware of the vulnerability of the oceans before 
the trip started; 2) Older adults became the most aware ƻŦ ǘƘŜ ƻŎŜŀƴǎΩ ǾǳƭƴŜǊŀōƛƭƛǘȅ after their 
trip; 3) Older adults were the only ones that, on average, showed to an increase in their 
awareness of consequences after a whale watch tour; 4) Older adults felt the highest ascribed 
feeling of responsibility; 5) Older adults felt the strongest personal obligation to protect the 
marine environment. What is most interesting is the idea that older adults felt most responsible 
towards the marine environment before the tour and were the only group to have become 
more aware of consequences after a tour. This might lead to the simple assumption that only 
the whale watchers who felt very responsible before the trip also became more aware of 
consequences on the marine environment after a whale watch tour. 
 
This is interesting as theoretically, according to the VBN-model, awareness of consequences 
precedes the variable of ascription of ǊŜǎǇƻƴǎƛōƛƭƛǘȅ ōŜŎŀǳǎŜ άƻƴƭȅ ǿƘŜƴ ǎƻƳŜƻƴŜ ƛǎ ŀǿŀǊŜ ƻŦ 
harmful consequences does responsibility for those consequences become ŀ ƳƻǊŀƭ ƛǎǎǳŜέ ό{ǘŜǊƴ 
et al., 1986, p 210). The finding in this study could disprove the idea that one must first be 
ŀǿŀǊŜ ƻŦ ƻƴŜΩǎ consequences before accepting some responsibility for their actions. Now, one 
might wonder if a whale watch tour makes someone more responsible or if they first have to be 
responsible to become aware of consequences once they become aware of the problem. Taking 
older adults into account seems to suggest that one has to have a strong ascribed feeling of 
responsibility towards the marine environment before becoming aware of consequences on the 
marine environment. Overall, although these educated guesses might be correct, the theoretical 
meaning of these relationships remains unclear. Even though a pre/post method was needed to 
produce these findings, qualitative research methods might have yielded more in-depth 
clarifications as to why, on average, whale watchers became less aware of consequences after 
their whale watch tour.  
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5.2 Involvement in marine conservation 
Environmental education that is focused on the marine environment can provide whale 
watchers with knowledge that is necessary to be aware of marine conservation issues as well as 
evaluate the importance of these issues in order for them to make connections.   Ultimately this 
makes the issue personally relevant to the individual and results in the whale watchers aware of 
personal action consequences on the marine environment. This could cause a feeling of 
responsibility which could influence behavior to support marine conservation as a whole, not 
just marine mammals. As whale watching can be regarded as a carefully controlled conservation 
tool, it is interesting to determine whether whale watchers believe they know how to support 
marine mammal conservation before, and after, their tour, and whether or not they find it 
important to learn about marine mammal conservation and become involved in it.  
 
According to Gilbert (1997, as cited in Lück, 2003), ecotourists are interested in learning about 
the environment of the local area, ƛǘǎ ŎǳƭǘǳǊŜ ŀƴŘ ǿƛƭŘƭƛŦŜΦέ This can be compared to a study 
conducted by Lück (2003) in which he concluded that the majority of whale watchers are eager 
to learn on whale watch tours. This in contrast to this study, where pre-trip data shows that 
whale watchers did not think it was that important to learn how to become involved in marine 
mammal conservation. Due to the quantitative approach of this study and a lack of space on the 
survey to follow-up on this item, future qualitative research might yield information as to why 
whale watchers indicate they do not want to learn how to get involved in marine (mammal) 
conservation. It is unclear if respondents in this study were rejecting the idea of learning about 
how to get involved, if they were not provided adequate information about how to get involved, 
if there were perceived barriers to their involvement, or if  they felt they already had adequate 
knowledge of how to be involved prior to the tour. Open-ended responses in post-trip results 
suggest that the general perception of how one can contribute is through donations, whereby 
several commenters mentioned that they would contribute to marine mammal conservation if 
they had the money for it. As a result, one must consider the current depressed economic 
climate and the possibility that the whale watchers believe they are not able to contribute 
financially at this time. These comments also seem to suggest that whale watchers perceive 
supporting conservation monetarily is the prime method to contribute. This may indicate that 
respondents did not recognize the impact that small changes in their lifestyle can also make 
many positive impacts, even more so than donating money to support marine conservation. Not 
knowing how to support marine conservation can therefore be regarded as a constraint for 
whale watchers to live up to their positive intentions. Whale watchers were therefore also 
assessed on their perceived level of knowledge on how to support marine mammal 
conservation before and after their tour. Related findings suggest a potential weakness for the 
method used. 
 
Before their trip, the average respondent indicated ǘƘŜȅ ŘƛŘƴΩǘ ƪƴƻǿ Ƙƻǿ ǘƻ ǎǳǇǇƻǊǘ ƳŀǊƛƴŜ 
mammal conservation.  Yet, upon return, a significant positive change was observed, which 
leads to suggest that a whale watch tour did make the general public more aware of how to 
support marine mammal conservation. Close to a third of the research subjects indicated to 
have gained knowledge on how they can support marine mammal conservation. However, with 
an onboard naturalist, who received specialized training in whale watching, expanding scientific 



  Discussion  
 

61 
 

and local knowledge towards the whale watchers, it was interesting to observe that one in ten 
whale watchers perceived to have become less knowledgeable after their tour. As this was an 
evaluative response in which respondents assessed their own perceived belief, it can be argued 
that one of the biggest weaknesses of the pre-trip post-trip method may be attributed to a 
άŎƘŀƴƎŜ ƛƴ ǘƘŜ ǇŀǊǘƛŎƛǇŀƴǘΩǎ ƳŜǘǊƛŎ ŦƻǊ ŀƴǎǿŜǊƛƴƎ ǉǳŜǎǘƛƻƴǎ ŦǊƻƳ ǘƘŜ ǇǊŜ-test to the post-test 
due to a new understandiƴƎ ƻŦ ŀ ŎƻƴŎŜǇǘ ōŜƛƴƎ ǘŀǳƎƘǘέ (Klatt & Taylor-Powell, 2005, as cited in 
Colosi & Dunifon, 2006). It is possible that respondents thought they knew how to support 
marine mammal conservation before their trip, but gained sufficient information during the 
narration which made them realize they were not as knowledgeable about issues as they 
previously believed. If they had more to learn, they may have become less confident in their 
perceived knowledge on the post-trip survey. While these data may initially appear to show a 
negative impact of the knowledge offered onboard, it may actually reflect only an evaluation of 
their perceived knowledge before their trip. Some whale watchers also commented on the post-
trip survey that there was a lack of information on how they, as individuals, can improve ocean 
quality and advocate for marine life. This may imply that they did increase their awareness of 
conservation issues, but were not confident that they gained knowledge as to how to personally 
make a difference.   
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6. CONCLUSION 
This article explored the cognitive changes that may or may not occur in the context of a whale 
watch tour and focused on whale watchers in southern New England while examining their 
environmental value orientations, awareness of vulnerability of the oceans, awareness of 
impacts and corresponding consequences, feelings of ascribed responsibility, personal norm and 
behavioral intentions. This final chapter will draw conclusions from the findings while 
elaborating on the problem statement and answering other research questions that were 
considered. The first subchapter will profile the characteristics of the whale watchers in this 
study and touches upon demographics, their patterns of belief towards the marine 
environment, wildlife viewing attitudes, and awareness of the Whale SENSE program. The 
second chapter will draw conclusions regarding the effectiveness of a whale watch tour in New 
England. The third part of this chapter will elaborate on the theoretical framework and methods 
used in this study and will lay out recommendations for future research into the effectiveness of 
whale watching. The fourth and final subchapter touches upon the practical application of the 
findings in this study and will bring forward recommendations for management and policy 
within the whale watching industry. 
 

6.1 Whale watchers characteristics 
Out of the 1087 whale watchers in this study, a considerable number of respondents were 
female (61.4%), who ǎŜŜƳŜŘ ǘƻ ōŜ ǎƛƎƴƛŦƛŎŀƴǘƭȅ ƳƻǊŜ ŀǿŀǊŜ ƻŦ ǘƘŜ ƻŎŜŀƴǎΩ ǾǳƭƴŜǊŀōƛƭƛǘȅ ǘƘŀƴ 
males. The average age among the respondents was 39, while almost half of the sample was 
middle aged adults between 40 and 65 years old. This group was significantly more aware of 
adverse consequences than teenagers (13 ς 19 years of age) and young adults (20 ς 40 years) as 
well as more willing to support marine conservation than the other age groups. Young adults 
showed a significantly higher level of awareness that the oceans are vulnerable than teenagers, 
middle-ages adults, and older adults (65 years and older), who showed to be the least aware of 
ǘƘŜ ƻŎŜŀƴǎΩ ǾǳƭƴŜǊŀōƛƭƛǘȅΦ hƭŘŜǊ ŀŘǳƭǘǎ ŀƭǎƻ ŦŜƭǘ ǘƘŜ Ƴƻǎǘ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ǘƘŜ ƳŀǊƛƴŜ 
environment and the strongest personal obligation to protect the marine environment, which 
were both significantly stronger than teenagers. 
 
The highest level of formal education completed by the majority of respondents was college 
(42.8%), followed closely by graduate school/university (35.5) and high school (21.7%). 
Individuals whose highest level of formal education was graduate school/university showed a 
higher level of awareness than those who only finished high school and/or college, yet no 
significant differences were detected. Respondents whose highest level of formal education was 
graduate school/university were significantly more aware of consequences and shared a 
significantly stronger intention to support marine conservation than those whose highest level 
of education was college or high school.  The latter group of individuals significantly shared 
fewer feelings of responsibility towards the marine environment as compared to those who 
went to college and graduate school/university. 
 
Nine out of ten respondents were from the United States of America, of which one third were 
local, from the state of Massachusetts. British represented the largest group of those with a 
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European nationality. Most of the respondents had not experienced a whale watch before 
(47%). Additionally, almost a quarter (23.2%) indicated they had experienced only one whale 
watch previously. These individuals showed the least amount of responsibility towards the 
marine environment before their whale watch experience. Interestingly, the group of individuals 
who had been whale watching more than ten times showed the least awareness of the 
ǾǳƭƴŜǊŀōƛƭƛǘȅ ƻŦ ǘƘŜ ƻŎŜŀƴǎΩ ƘŜŀƭǘƘ. Significant differences were observed in a higher personal 
norm of those respondents who had been whale watching three to ten times before compared 
to those who were whale watching for the first and second time.  
 
Respondents, on average, believed that the marine environment should be protected. Although 
it can be suggested that people who either have a anthropocentric or a biocentric viewpoint 
both share a positive attitude towards environmental protection, albeit for different reasons, 
this study showed that the general consensus of protecting the marine environment was due to 
the marine environment having value, whether humans are present or not. Overall, the majority 
of whale watchers shared a biocentric viewpoint towards the marine environment. The general 
belief shared was that protecting the marine environment is important because it has an 
intrinsic value, which is a reason to protect it rather than using the marine environment 
primarily for human benefit. Females shared this belief more strongly than males, where males 
shared a significantly stronger belief in a human centered and utilitarian viewpoint of the 
marine environment. With an overall protective viewpoint of the marine environment in mind, 
the welfare of whales was deemed more important for whale watchers before they embarked 
on their tour than being as close to the whales as possible. More specifically, they deemed it 
very important for the boat to maintain a safe distance from the whales while knowing that the 
boat was following whale watching guidelines.  
 
What is striking to see is that more than half of the well-experienced whale watchers who had 
participated in more than ten whale watch trips found it more important to be close to whales 
than those individuals that were going on their first trip. However, it was not determined where 
they had whale watched previously. Apart from this, it was notable to conclude that one out of 
ǘŜƴ ƻŦ ǘƘŜ ǿŜƭƭ ŜȄǇŜǊƛŜƴŎŜŘ ǿƘŀƭŜ ǿŀǘŎƘŜǊǎ ŘƻƴΩǘ ŀǘǘŀŎƘ ŀƴȅ ƛƳǇƻǊǘŀƴŎŜ ŦƻǊ ŀ ǿƘŀƭŜ ǿŀǘŎƘ ōƻŀǘ 
to maintain a safe distance from the whales. Seeing other wildlife, e.g. seals and birds was also 
considered to be important. On average, all four items that touched upon the importance of 
learning something on a whale watch tour, were regarded of importance, albeit less important 
than the proximity of whales or seeing non-whale species.  Learning about whale conservation 
was deemed most important to learn, followed closely by learning about the marine 
environment and whale biology. Learning how one can be involved and help support marine 
conservation was deemed of least importance. Although, on average, this was still considered to 
be somewhat important. This did show the biggest variance in response and was considered to 
be not important by half of the respondents 
 
The main reason for the whale watchers in this study to choose their whale watch company 
turned out to be proximity (43.5%), where a quarter of respondents followed the 
recommendation of their friends and/or family members. Affiliation with a conservation group 
and ticket price were negligible. In this line, it also appeared that awareness of the Whale SENSE 
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logo was very low, with eight of ten respondents not having recognized the logo, which might 
suggests they are not aware of the program. This was expected as there were hardly any 
promotional efforts in place to increase brand recognition of the program. The logo was mostly 
recognized at the ticket booth and in a brochure by those respondents that did recognize the 
logo. That said, nine in ten respondents indicated they would take a training program, such as 
Whale SENSE, into consideration when choosing a company for their next whale watch tour. It is 
also promising to notice that it was very important for whale watchers to know that the 
naturalist and captain received specialized whale watch training, with women finding this 
significantly more important than men.  
 
Also, almost half of the respondents did not know the recommended distance of approach to a 
humpback whale in New England before their tour started. A small percentage (3.8%), of which 
the majority had their highest level of education in college, expected that one can approach a 
humpback whale at any distance. It does seem that a third of the respondents were aware that 
whale watching guidelines exist, as they perceived the distance to approach a humpback whale 
in New England was more than 100 feet, whereas about 12% either knew or guessed the 
distance of 100 feet correctly. 

 

6.2 Effectiveness of a whale watch tour 
The main goal of this study was to evaluate the educational effectiveness of a whale watch tour 
and, more specifically, to investigate the extent a whale watch tour increases the awareness of 
the consequences of individuals regarding their impact on the marine environment. Surprisingly 
enough, this study determined that whale watchers became less aware of consequences after 
their whale watch tour. The biggest decline was observed towards those items that measured 
awareness of consequences on the marine environment, whereas the smallest decline was 
observed in ones awareness of consequences towards marine mammals. Whale watchers 
became significantly less worried about the health of the marine environment. Taking 
demographic variables into account, it showed that older adults were, on average, the only 
group who became more aware of consequences after a tour. Females did not seem to have 
changed their overall awareness of consequences after their whale watch tour, which made a 
significant differences compared to males, which was typified by a somewhat minimal to typical 
relationship.  
 
The first research hypothesis predicted a positive association between participation in a whale 
watch tour and a gained level of understanding of the ocean vulnerability. While whale 
watchers in this study indicated to already be moderately aware of this, post-trip results confirm 
Hypothesis 1 as significant positive changes were observed in two out of the three items that 
ƳŜŀǎǳǊŜŘ ŀǿŀǊŜƴŜǎǎ ƻŦ ǘƘŜ ƻŎŜŀƴΩǎ ǾǳƭƴŜǊŀōƛƭƛǘȅ. More than 3% of the studied sample became 
ƳƻǊŜ ŀǿŀǊŜ ƻŦ ǘƘŜ ƻŎŜŀƴǎΩ ǾǳƭƴŜǊŀōƛƭƛǘȅ ŀŦǘŜǊ ŀ ǿƘŀƭŜ ǿŀǘŎƘ ǘƻǳǊ. Hypothesis 2 predicted a 
positive relationship between an increase in oneΩs awareness of consequences as an 
ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ ǘƘŜ ƻŎŜŀƴǎΩ ǾǳƭƴŜǊŀōƛƭƛǘȅ also increased. This study contradicts this hypothesis 
ŀǎ ǘƘŜ ƻǾŜǊŀƭƭ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ƻŦ ǘƘŜ ƻŎŜŀƴǎΩ ǾǳƭƴŜǊŀōƛƭƛǘȅ ƛƴŎǊŜŀǎŜŘ ǿƘƛƭŜ the overall awareness 
of consequences decreased. 
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Whale watchers in this study felt slightly responsible for the marine environment. A whale 
watch tour proved to strengthen ones ascribed feeling of responsibility. Before their tour 
started, whale watchers strongly believed that they, as individuals, also have the task to protect 
the marine environment instead of it solely being a governmental task. This belief also proved 
to be most influenced by a whale watch tour, where whale watchers felt significantly more 
responsible after their whale watch experience. They also felt significantly more responsible 
towards their personal contribution of polluting the marine environment, which increased after 
the whale watch tour. Another significant change was whale watchers feeling more jointly 
responsible for threats to marine mammals after having seen these animals. Respondents also 
felt more jointly responsible for threats to the marine environment after their whale watch tour 
than before, yet this change did not produces a large enough effect for any significance.  
 
A significant change in a whale watchers personal norm to protect the marine environment 
occurred as a result of going whale watching. On average, the whale watchers in this study felt a 
slight personal obligation to protect the marine environment before their whale watch tour 
began. A minimal associated relationship before the trip was found between feeling a stronger 
norm and individuals who were older, had enjoyed higher levels of formal education and 
experienced more whale watches. Although the majority did not change their feeling of 
personal obligation, and a select few indicated they felt less obliged, at least 15% of the whale 
watchers developed a sense of personal obligation to protect the marine environment upon 
returning after a whale watch tour.  
 
There was, on average, a slight agreement among the whale watchers regarding contributing 
money and changing personal behavior to support marine conservation before the tour started. 
When asked, oƴŜ ǿŀǎ ƳƻǊŜ ǿƛƭƭƛƴƎ ǘƻ ŎƘŀƴƎŜ ƻƴŜΩǎ ǇŜǊǎƻƴŀƭ ōŜƘŀǾƛƻǊ ǘƻ ǇǊƻǘŜŎǘ ǘƘŜ ƳŀǊƛƴŜ 
environment if required to do so than to contribute monetarily. A strong significant change was 
found after their tour in ǿƘŀƭŜ ǿŀǘŎƘŜǊǎΩ ōŜhavioral intentions to pay an additional fee above 
their ticket price to support marine conservation, which turned from an neutral level of 
agreement towards a strong slight willingness to do so, accompanied by a typical strength of 
association. Minimally, yet significant, a positive change was found in the willingness to change 
ones behavior and to contribute money to support marine conservation, which was still 
regarded to be the least enticing intention. Overall, 7.4% of 546 whale watchers felt more 
willing to support marine conservation after their tour.  
 
In general, whale watchers did not appear to know how to support marine mammal 
conservation before their tour started. Data indicates that this can be attributed to the large 
majority of respondents who had not experienced a whale watch tour before. Individuals who 
attended graduate school/university indicated to have a significantly higher perceived level of 
knowledge then those individuals whose highest level of formal education was high school. A 
significant change was observed after the trip, with data signifying that about a third of the 
respondents became aware of how to support marine mammal conservation after a whale 
watch tour.  
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Another question of particular interest that this study attempted to answer was the question of 
whether education received during a whale watch is retained and results in changes in the long 
term behavior of the watchers, making them more sensitive to marine conservation. A follow up 
survey conducted one to three months after their whale watch experience showed whale 
watchers became more aware of consequences. In contrast to what was observed immediately 
after the whale watch tour, one became more worried about the health of the marine 
environment and, on average, believed that cleaning products used in their households can 
negatively affect the marine environment. With regards to behavioral intentions, the willingness 
to pay an additional fee in the price of their next whale watch tour to support marine 
conservation was felt more strongly one to three months after the average respondent had 
experienced their whale watch tour, yet also felt less willing to contribute money to other 
organizations in support of marine conservation. Of most significance is whether the whale 
watchers were more likely to change their behavior to protect the marine environment, if 
required. Unfortunately, one was less willing to make these changes in the long term, as 
compared to immediately after having observed whales in the wild.  Although several 
respondents indicated that they do think about the environment in contributing to it by several 
actions, e.g. recycling, not using chemicals on their lawns and gardens to avoid any runoff into 
the ground water, data indicate that the whale watch tour did not influence these decisions. 
 

6.3 Theoretical perspective 
From a theoretical perspective, this study has also examined the predictive validity between 
several social constructs that are theorized to predict pro-environmental behavior in order to 
verify if the model proposed is a good fit for supporting marine conservation within the context 
of whale watching. The model used in this study drew linkages from the value-belief-norm 
theory of pro-environmental behavior and the theory of cognitive hierarchy in which problem 
perception of the vulnerability of the ocean was linked with cognitive constructs that are 
theorized to predict pro-environmental behavior to support marine conservation. The causal 
order of relations within the VBN-model has received empirical support (De Groot & Steg, 2008) 
and can also be supported by the findings in this study.  
 
It was suggested that awareness of consequences can influence other cognitions, such as norms 
and intentions (e.g. Fulton et al., 1996, Schwartz, 1977, Vaske & Donnelly, 1999) which might 
lead to support towards marine conservation. Correlation supported confirmation of the third 
research hypothesis, as people with more awareness of consequences shared a higher 
ascription of responsibility (r = .482, explaining 23.3% of the variance in ascribed responsibility). 
Awareness of consequence also showed a substantial relationship with personal norm (r = .465, 
explaining 2.3% of the variance) and behavioral intentions (r = .469, explaining 22%). However, 
ŀŎŎƻǊŘƛƴƎ ǘƻ {ŎƘǿŀǊǘȊΩǎ ƴƻǊƳ ŀŎǘƛǾŀǘƛƻƴ ǘƘŜƻǊȅ ό{ŎƘǿŀǊǘȊΣ мфттύΣ ƻƴŜ Ƴǳǎǘ ōŜ ōƻǘƘ ŀǿŀǊŜ ƻŦ 
ŎƻƴǎŜǉǳŜƴŎŜǎ ƻŦ ƻƴŜΩǎ ŀŎǘƛƻƴǎ ŀǎ ǿŜƭƭ ŀs that the individual must feel some responsibility for 
their actions (i.e. ascription of responsibility) in order for the personal norm to be influenced. 
Both concepts combined accounted for a stronger predictive power towards one personal norm 
(R = .532) and explained more variance in personal norm (28.3%) than awareness of 
consequences (.465, 21.6%) and ascription of responsibility (r = .451, 20.4%) separately, as the 
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VBN-model (Stern, 1999) suggests. The fourth research hypothesis, stating that a higher 
personal norm to support marine conservation is found by individuals with a higher ascription of 
responsibility, can be confirmed. These findings also support {ŎƘǿŀǊǘȊΩǎ Norm Activation Model 
(Schwartz, 1999) to be a better fit within predicting individuals to support marine conservation 
within the context of whale watching than the adapted VBN-model used in this study. According 
to the cognitive hierarchy, norms influence the intention towards a certain behavior. In this 
study, it showed that somŜƻƴŜΩǎ ǇŜǊǎƻƴŀƭ ƻōƭƛƎŀǘƛƻƴ ǘƻ ǇǊƻǘŜŎǘ ǘƘŜ ƳŀǊƛƴŜ ŜƴǾƛǊƻƴƳŜƴǘ 
ŜȄǇƭŀƛƴŜŘ офΦу҈ ƛƴ ǘƘŜ ǾŀǊƛŀƴŎŜ ƻŦ ǎƻƳŜƻƴŜΩǎ ōŜƘŀǾƛƻǊŀƭ ƛƴǘŜƴǘƛƻƴ ǿƛǘƘ ŀ ǾŜǊȅ ǎǳōǎǘŀƴǘƛŀƭ 
correlation (r Ґ ΦсомύΣ ǎǳƎƎŜǎǘƛƴƎ ǘƘŀǘ ƛŦ ȅƻǳ ƪƴƻǿ ǎƻƳŜƻƴŜΩǎ ǇŜǊǎƻƴŀƭ ƴƻǊƳ ǘƻǿŀǊŘǎ ǇǊƻǘŜŎǘƛƴƎ 
the marine environment, you can be almost certain that you know his or her intentions to 
support marine conservation. These findings would therefore be consistent in the underlying 
supposition that support for marine conservation has a moral dimension.  
 
Related to the concept of norms is the influence of a person´s values on his or her worldview 
and beliefs towards the environment (Stern, Dietz & Guagnano, 1995; Wurzinger & Johanson, 
2006 as cited in Tartaglia & Grosbois, 2009). The personal norm, which is experienced as a moral 
ƻōƭƛƎŀǘƛƻƴ ǘƻ ŀŎǘ ǘƻ ǇǊƻǘŜŎǘ ǿƘŀǘŜǾŜǊ ƛǎ ǘƘǊŜŀǘŜƴŜŘΣ ƛǎ ŘŜǊƛǾŜŘ ŦǊƻƳ ǘƘŜ ƛƴŘƛǾƛŘǳŀƭΩǎ ǊŜƭŜǾŀƴǘ 
general and environmental values. This study, albeit not hypothesized, also showed a significant 
and typical relationship between biocentric value orientations and personal norm (r = .346, 
explaining 12% of the variance). Whale watchers with biocentric value orientations were, as 
predicted (H5) and confirmed with a substantial correlation and explaining 19.9% of the 
variance, more aware of adverse consequences on the marine environment. Findings in this 
study therefore showed that awareness of consequences seems to originate from biocentric 
value orientations, as postulated by the actual VBN-model (Stern, 1999). 
 

6.4 Future research 

6.4.1 Theoretical framework 
One concern with the model used lies in the weak predictive power between the problem 
ǇŜǊŎŜǇǘƛƻƴ ƻŦ ƻƴŜ ōŜƛƴƎ ŀǿŀǊŜ ƻŦ ǾǳƭƴŜǊŀōƛƭƛǘȅ ƻŦ ǘƘŜ ƻŎŜŀƴǎΩ ƘŜŀƭǘƘ ŀƴŘ ŀǿŀǊŜƴŜǎǎ ƻŦ 
consequences. The AC scale was questioned as a measure of the value orientations, proposed 
by the VBN-ǘƘŜƻǊȅΣ ŀǎ ǿŜƭƭ ŀǎ ŦǊƻƳ ǘƘŜ ǇǊƻǇƻǎŜŘ ŘŜǘŜǊƳƛƴŀƴǘ ƻŦ άǇǊƻōƭŜƳ ǇŜǊŎŜǇǘƛƻƴέ which 
ǿŀǎ ǇǊŜŘƛŎǘŜŘ ǘƻ ŀŦŦŜŎǘ ǎƻƳŜƻƴŜΩǎ ƭŜǾŜƭ ƻŦ ŀǿŀǊŜƴŜǎǎ ƻŦ ŎƻƴǎŜǉǳŜƴŎŜǎΦ ¸ŜǘΣ ǇǊƻōƭŜƳ ǇŜǊŎŜǇǘƛƻƴ 
did not explain a lot of variance in awareness of consequences. This could mean that items for 
problem perception should be adapted and added for further research. However, Fulton et al. 
(1996) suggest that if an individual values the marine environment highly and believes it is 
important to protect, it is likely that this person may be more aware of the consequences of his 
or her behavior on the environment. With the majority of respondents expressing a 
protectionist viewpoint towards the marine environment, it can be suggested that the 
individuals in this study were, in fact, aware of an environmental problem as activation of a 
personal norm takes place once an individual perceived environmental conditions that threaten 
the marine environment (Stern et al., 1999). This could make the concept of problem perception 
obsolete. Taking these findings into account, a new proposed model, which fits {ŎƘǿŀǊǘȊΩǎ borm 
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Activation Model (1977, see Figure 6), should be tested with these added paths in a new sample 
in order to test and develop the model and see if new findings match the results found here.  

 
 
 
                      

 
 
 
 
 
 
 
 
 
 
However, 19.9% of the variance in awareness of consequences was explained by value 
orientations and 7.5% by the awareness that the oceans are vulnerable. This suggests that a 
large proportion of awareness of consequences remained unexplained by the model presented 
in this study. One question that is interesting for further research is to investigate whether a 
whale watch tour makes someone more responsible or does one first have to be aware of 
consequences before becoming responsible.  
 
Based on the evidence presented here, an extensive approach to provoking feelings of 
responsibility seems worthwhile. Data in this study showed that ascription of responsibility can 
be split in two separate constructs: άjoint human responsibilityέ ŀƴŘ άǇŜǊsonal/individual-
ƭƻƻƪƛƴƎΦέ Given that these constructs provided a good fit and also demonstrated a high 
construct validity, it is worthwhile for future research to construct two general scales to assess 
these two new items and create three to four items on each scale that prove to be both high on 
construct validity as measurement reliability. Framing interpretation in which emphasis is 
placed on awareness of consequences from personal actions on the marine environment that 
affects an ƛƴŘƛǾƛŘǳŀƭΩǎ ƻǿƴ personal life might heighten the latter of the two suggested 
constructs. This may provide a new tool useful in its own right and assist in creating new 
information that supports behavioral change towards supporting marine conservation 

 

6.4.2 Additional topics 
Findings in this study might have been more powerful if measurement of expectations of whale 
watchers were included in the pre-trip survey. As a result, further studies should ascertain and 
profile the whale watchers expectations (e.g. amount of whales, species, and proximity of the 
whales to the boat or boat to the whales). Another way of considering this issue is to measure 
how significant marketing materials are to passenger expectations. Marketing materials are part 
of an overall factor of promotion that may influence customers' expectation levels. Within the 
context of whale watching, both whale watch companies and tour operators tend to promote 
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close pictures of whales, dramatic behaviors or videos to make their business more attractive. 
Whether the general public views these tools as marketing material only, or considers them to 
be a realistic view of the trip, should be examined. Similarly, one should examine whether the 
whale sightings posted to company websites or social media outlets reflect a general view as to 
what potential whale watchers expect. As satisfaction is a function of the degree to which 
expectations are met, it might be worthwhile to determine measurements of this as well. 
 
Furthermore, the expectation level regarding what whale watchers expect they can do to 
support marine mammal conservation should be addressed. In this study, whale watchers were 
asked their perceived knowledge on this topic, which catered for an evaluative response. Yet 
determining what whale watchers know they can do before they experience a whale watch 
ǘƻǳǊΣ ŀƴŘ ƳƻǊŜ ƛƳǇƻǊǘŀƴǘƭȅ ǿƘŀǘ ǘƘŜȅ ŘƻƴΩǘ ƪƴƻǿ in order to fill their knowledge gaps, should 
be evaluated. This is important as it removes barriers for creating this sense of empowerment in 
order to get whale watchers more involved in active participation towards marine conservation.    
 
One other noteworthy shortcoming is related to the motives of whale watchers. Gnoth (1997) 
emphasizes that the pursuit of pleasure is personally orientated and attitudes towards 
pleasurable activities, such as holidays, are formed in order to satisfy the self and not norms. 
Hence, motives for going on a holiday should be taken into account when studying holiday 
behavior, especially when the desired pro-environmental behavior is characterized by aspects 
(e.g. making an effort to help others) that are counteracting the initial purpose of going on 
holiday at the first place (e.g. pleasure, comfort, good for self).  This concept has not been 
addressed in this study, whereas Budeanu (2007) notes that whether or not individuals decide 
to behave in a pro-environmental manner is influenced by the hedonic value that they connect 
to their leisure time.  

 

6.5 Recommendations to the whale watching industry 
Although effective interpretation towards educating tourists about whales seems to be in place, 
observations and quotes from whale watchers indicates that conservation messaging is not used 
to its full potential on the whale watch tours in New England. While whale watch companies 
who participate in the Whale SENSE program do influence whale watchers by enhancing their 
ŀǿŀǊŜƴŜǎǎ ƻŦ ƻŎŜŀƴǎΩ ǾǳƭƴŜǊŀōƛƭƛǘȅΣ ǇǊƻǾƻƪŜ ǎǘǊƻƴƎŜǊ ŦŜŜƭƛƴƎǎ ƻŦ ǊŜǎǇƻƴǎƛōƛƭƛǘȅ towards the 
marine environment and a personal obligation to protect the marine environment as well as 
foster behavioral intentions, naturalists should, at the same time, more strongly emphasize the 
adverse consequences of personal actions towards the marine environment and communicate 
initiatives for whale watchers to help protect the marine environment.  
 
As a baseline information of awareness of the vulnerability of the oceanǎΩ ƘŜŀƭǘƘ ƛƴ ƛǘǎŜƭŦ ŘƛŘ ƴƻǘ 
seem to be of predictive influence towards cognitive constructs that are able to influence pro-
environmental behavior, a whale watch tour should make sure to ǘƻǳŎƘ ǳǇƻƴ ǇŜƻǇƭŜΩǎ 
biocentric value orientations of the marine environment. These patterns of beliefs that embrace 
protection of the marine environment appear to be a likely predictor of a person being aware of 
the consequences as, according to the findings in this study and supported by the VBN-model 
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(Stern et al., 1999). In raising awareness of the oceansΩ vulnerability and the personal impacts 
that humans have, the interpretation on the whale watch boats needs to speak to the values 
ǘƘŀǘ ǳƴŘŜǊƭƛŜ ǘƘŜ ǇǳōƭƛŎΩǎ ŎƻƴŎŜǊƴǎ ŀōƻǳǘ ǘƘŜ ƻŎŜŀƴǎΦ However, it is suggested that besides 
creating concern for marine mammals, interpretation should also focus on negative 
consequences for human beings derived from adverse consequences on the marine 
ŜƴǾƛǊƻƴƳŜƴǘΦ /ƻƳƳǳƴƛŎŀǘƛƴƎ ǘƘǊƻǳƎƘ ǘƘŜ ƎŜƴŜǊŀƭ ǇǳōƭƛŎΩǎ egoistic value orientation can result 
in pro-environmental behavior, as long as the pro-environmental awareness is directed to what 
a person wants and needs and the corresponding action needed to maintain their wants and 
needs. This should result in whale watchers elevating the importance of this issue and making 
connections so that this issue becomes personally relevant to them, which is assumed to 
increase their awareness of consequences. 
 
Theoretically, this should result in a personal norm that creates a predisposition to provide 
support. The extended norm activation theory implies that a norm for personal action also 
ŘŜǇŜƴŘǎ ƻƴ άŀ ōŜƭƛŜŦ ǘƘŀǘ ƻƴŜϥǎ ŀŎǘƛƻƴ Ŏŀƴ ƳŀƪŜ ŀ ŘƛŦŦŜǊŜƴŎŜ ό!/ύ ŀƴŘ ǘƘŀǘ ƻƴŜ ƛǎ ǇŜǊǎƻƴŀƭƭȅ 
responsible (AR) for putting pressure on industry or government to do what iǎ ǊƛƎƘǘέ ό{ǘŜǊƴ Ŝǘ 
al., 1986, p. 209). Providing this information should therefore touch upon the environmental 
ŎƻƴǎŜǉǳŜƴŎŜǎ ƻŦ ǇŜƻǇƭŜΩǎ ōŜƘŀǾƛƻǊ ǿƘƛŎƘ ǿƻǳƭŘ ŎǊŜŀǘŜ ǘǿƻ ƴŜǿ ōŜƭƛŜŦǎΥ όмύ ŀƴ ŀǿŀǊŜƴŜǎǎ ƻŦ ǘƘŜ 
ŎƻƴǎŜǉǳŜƴŎŜǎ ǊŜƎŀǊŘƛƴƎ ǘƘŜ ƻōƧŜŎǘǎ ƻŦ ƻƴŜΩǎ personal norm; and (2) an ascription of personal 
responsibility for causing or preventing these consequences (Stern et al., 1999). Therefore, it is 
key to make whale watchers aware that they can make a difference, not just for the marine 
environment but also for themselves. With the whale watching industry in New England being 
one of the epicenters of whale watching in the world, a lack of information regarding how they 
can make a difference can be regarded as a huge opportunity loss to use the general public as a 
social carrier for responsible stewardship. We are living in a time in which public support 
towards marine conservation is necessary due to degradation of the marine environment and 
more marine mammals becoming endangered around the world, in large part due to human 
induced activities. 
 
In previous experimental research by Harms (2011), it was discovered that evoking emotions 
and provoking feelings of responsibility among the whale watchers yielded the most effective 
whale watch environment in terms of fostering behavioral intentions towards supporting whale 
conservation, significantly more so than only providing information and facts about whale 
behavior and ecology. This would suggest naturalists should use a critical-issues focused 
approach and act as a tour guide/conservation agent and advocate responsible behavior while 
heightening feelings of personal responsibility. Guilt is a negative emotion that motivates 
people to take action to reverse previous actions they have done before which resulted in this 
guilty feeling. The sense of responsibility that is generated along with the guilty feeling makes 
the individual look for a solution to get rid of this negative feeling of guilt. When that solution is 
offered, the individual will respond more rapidly to follow up on that solution (Vermandele, 
2009). However, this study showed that the average whale watcher does not know how to 
support marine conservation and thus, does not know how to get rid of their guilty feelings 
when provoked. The interaction between the guide and the tourists should therefore suggest a 
basis of individual empowerment by provoking feelings of guilt which can be turned into 
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feelings of empowerment once whale watchers are provided with solutions of how they can get 
rid of their feelings of guilt. Harms (2011) also stated that whale watchers whose feelings of 
guilt were turned into feelings of empowerment showed a significantly higher level of 
satisfaction after a whale watch tour than whale watchers who were only provided with basic 
information and facts about whales. After all, this makes the whale watchers leave their 
experience on somewhat of an optimistic note by making them feel empowered as they 
perceive that their actions can make a difference in the area of conservation of the marine 
environment and its inhabitants. 
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