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ABSTRACT 

CORAL REEF CRISIS FRAMING: AN ANALYSIS OF CORAL REEF PRINT MEDIA 
NEWS COVERAGE IN FLORIDA AND HAWAII (1997-2019) 

Nicole Bayne, M.S. 

George Mason University, 2020 

Thesis Director: Dr. Katherine Rowan 

 

 Coral reefs are environmentally and economically beneficial to many coastal 

communities, but anthropogenic stressors have decimated these ecosystems. Reefs continue 

to decline in Florida despite increased research funding. However, as a possible result of 

regulating anthropogenic stressors like overfishing and pollution, Hawaiian coral reefs have 

been recovering. This suggests a need for increased awareness of the potential for reef 

recovery and those steps that assist recovery. A quantitative content analysis examined the 

role of local print news in the framing of coral reef decline since 1997 within Floridian and 

Hawaiian communities. Articles were purposively sampled from Newspapers.com (n=389) 

and intercoder reliability for each variable in the coding rubric was established using 

Krippendorff’s Alpha (α>.800) on 15% of the dataset. A second coder assessed 30% of the 

dataset. Results of crosstabulation through chi–square analyses support the hypothesis that 

news coverage of coral reef decline between Floridian and Hawaiian newspapers would 

differ. Articles published in Florida are more likely to report causes of coral decline, whereas 
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articles published in Hawaii are more likely to report U.S. government actions implemented 

to conserve coral. These findings portray a spectrum of potentially polarized focus between 

local print news in Florida and Hawaii. The results here provide a fundamental basis for 

what might be considered successful versus unsuccessful coral reef crisis frames in which 

successful framing may lead to coral recovery. 
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INTRODUCTION 

Coral reefs are critical to the proliferation of coastal economies like those found in 

Florida and Hawaii. The marine diversity fostered by these ecosystems supports the 

livelihoods of fishermen and coastal fisheries, and the natural protection coral reefs provide 

coastal shorelines is beneficial to the housing and tourism industries (Lucrezi & Saayman, 

2017). In Florida, industries reliant upon coral reefs generate $6.4 billion in annual local 

income, with $2.36 billion in annual recreational sales contributed by the Florida Keys alone 

(Department of Land and Natural Resources, 2019). Net economic benefits of Hawaiian 

coral reef ecosystems are estimated at $360 million a year, with overall asset value estimated 

at nearly $10 billion (Cesar & Beukering, 2004). Interestingly, while coral decline has become 

a globally problematic environmental issue (Humanes et al., 2017) scientists have recently 

observed that Hawaiian coral reefs are making a comeback (Wall et al., 2019). 

In addition to global warming and rising ocean temperatures that cause bleaching 

and spread diseases, coral reef decline has been attributed to changes in a variety of social 

systems (Kittinger et al., 2011). Coral reef ecosystem recovery is associated with longitudinal 

reductions in stressors fostered by human societies interacting sustainably with these systems 

over long periods of time (Kittinger et al., 2011). This has been made clear in the past when 

reef protections were set forth by the Florida government in response to a mass bleaching 

event that occurred from 1997–2000 (Pandolfi et al., 2005). These precautions were 

ineffective because the reefs likely required dramatic changes to fundamental Floridian 
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procedures to recuperate. For example, draining septic tanks directly into the ocean is 

common in Florida, but this practice perpetuates algal growth that impedes coral 

development (NASA, 2001).  

The relationship between heavily populated coastlines and coral decline in those 

areas is undisputed (Peters, 2015). Ironically, those communities putting pressure on coral 

also benefit the most—economically and culturally—from the presence of the reefs (NASA, 

2001). Public awareness and policymaking surrounding these issues can be influenced by 

how risks are presented in the news (Miller & Riechert, 2013), implying that the reckless 

perpetuation of harmful human actions is in part a failure by news media outlets to 

adequately frame the crisis of coral reef decline. Decades of research supplement the body of 

knowledge surrounding the connection between the qualitative contextualization of 

information presented in the news and public opinion on that news topic (Iyengar & Simon, 

1993). Evidence now exists which shows that these news contexts, or frames, are critical to 

establishing the importance of an issue among the general public and contributes to the 

public’s level of concern (Hansen, 2013). Successful framing of an environmental crisis in 

the news can lead to increased environmentally friendly behaviors, such as recycling, adopted 

by a local community (Wilson, 2013).  

Environmental crises are in specific need of frames that establish the topic as a risk 

(Jonsson, 2011). As a result, news media are likely to frame environmental issues in relation 

to major events, like global warming, rather than a risk by itself (Jonsson, 2011). Importantly, 

environmental risks covered in the news have rarely been reported alongside those events 

that led to the occurrence of the crisis in question (Gilbert, 1997; Jonsson, 2011). Many of 

the events that have led to the crisis surrounding coral reef ecosystems—such as increased 
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sedimentation, agricultural runoff, pollution, and dredging (Rogers, 1990)—are 

anthropogenic and persist today. Coral reefs have only been exposed to anthropogenic 

stressors for a fraction of their total life history (Richmond, 1993), and the ecological 

pressure humans have caused to the reefs is long–lasting, degrading some reefs to the point 

of no return (NASA, 2001). Enhancing awareness of these stressors by reporting the human-

based causes of decline may help influence action by reef–proximate communities. 

Though it can be assumed that locals of communities proximate to coral reefs are 

cognizant of coral decline, is it being communicated within these communities that human 

practices known to detriment coral reefs—unsafe agricultural practices, overfishing, and 

urban operations like dredging—have led to coral decline over the years? Furthermore, has it 

been communicated that coral decline can be mitigated through the refinement of such 

practices, possibly leading to coral recovery? The implication is that the dangers of allowing 

certain human practices to persist are being communicated in Hawaii, but to a lesser degree 

in Florida. Unfortunately, there is a noticeable knowledge gap in information surrounding 

the possible role of framing in coral decline in Florida or coral recovery in Hawaii.  

Analyzing coral reef news content published in Florida and Hawaii could uncover 

variance in coral reef crisis framing between these two areas, one in which coral is dying and 

one in which coral is apparently recovering. Furthermore, additional research identified 

observable differences in the types of government actions implemented to alleviate coral 

decline between Florida and Hawaii (NOAA, 2017). This quantitative content analysis is 

expected to identify patterns in coral reef crisis framing and differences in coral crisis frame 

usage between Florida and Hawaii. More importantly, this research may provide insight into 

the potential impact these frames might have on coral reef health. 
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LITERATURE REVIEW 

Coral reefs are 46 million–year–old ecosystems which have disappeared and 

reappeared during various epochs in history (NOAA, 2010). Evidence suggests that 

observed loss of coral diversity, increased coral diseases, reduced coral growth, reduced coral 

reproduction, and mass coral mortality as a direct result of anthropogenic environmental 

disturbances such as coastal development and pollution (Downs et al, 2002; 2005; 2006) will 

lead to terminal reef decline by the year 2040 (NOAA, 2010). Based on historic fluctuations 

of coral reef ecosystems, it could be many millions of years before coral reefs reappear 

(NOAA, 2010). 

Discussion surrounding the beginning of coral reef decline in the present age is 

largely anecdotal in scientific media, but there is a consensus among scientists that global 

warming, and the subsequent warming of ocean temperatures, causes bleaching (Lesser, 

2011), and propels coral disease (Hughes et al., 2017; Peters, 2015). Increased awareness of 

coral reef decline and research of coral response to threats began to align during the 1997–

2000 global bleaching event, which eradicated 16% of the world's corals and left 75% of all 

coral cover bleached (Cesar, Burke & Pet-Soede, 2003). Year 1997 was declared the 

International Year of the Reef, an event which globally recognized the startling and extensive 

list of threats to coral reefs (Weir et al., 1998). The subsequent spread of coral reef awareness 

may have resulted from media framing techniques used since 1997 and aligns with the 

increased government intervention in coral reef degradation described below. 
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State of the Coral: Florida versus Hawaii 

Early reports of coral reef decline off Florida’s east coast were published in the 

1970s, indicating that degeneration of corals had reached a point at which the decline was 

observable by scientists (Porter & Meier, 1992; Palandro et al., 2008; Peters, 2015). 

Comprehensive coral reef monitoring efforts in the Florida Keys began in 1995 with the 

Environmental Protection Agency’s Florida Keys Coral Reef Monitoring Project (Hu, 2003). 

Regardless, by the end of the 1997–2000 El Niño event, 38% of all coral cover had been lost 

in Florida (Downs et al., 2002; 2005; 2006).  

Continued disease outbreaks combined with overfishing, pollution, global warming, 

and coral bleaching have changed the structure and function of Florida’s coral reefs 

(Pandolfi et al., 2005). Florida’s coral continued to crumble as a result of dredging (Lewis, 

2016), algal blooms (Sommerfield et al., 2008), increased macroalgal cover (Hughes et al., 

2010; Gilliam, 2011), and marine-based tourism (Krieger & Chadwick, 2013) until a second 

global bleaching event occurred from 2014–2016 (Hughes et al., 2017). Finally, additional 

disease decimated stony corals in 2014 and currently spans the northern extent of the reef 

tract in Martin County down through the Lower Keys (Gilliam, 2011; Florida Department of 

Environmental Protection, 2019). Evidently, much of these current stressors are 

anthropogenically catalyzed. This indicates a lack of government intervention, though 

measures have been taken to alleviate coral die–offs in Florida over the years. Notable 

actions taken for coral reef conservation in Florida were outlined in a timeline by the 

National Oceanic and Atmospheric Administration (NOAA, 2017). These include: 
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(1) the 1997 creation of the Florida Keys National Marine Sanctuary Management Plan, which aimed 

to reduce commercial use in the area and protect the habitats and species native to the Florida Keys 

National Marine Sanctuary; 

(2) the Broward County Marine Biological Monitoring Program (BCEPD), which established a total of 

25 offshore transect sites for monitoring coral and fish in 1997;  

(3) the establishment of the U.S. Coral Reef Task Force (USCRTF) in 1998 via Presidential 

Executive Order 13089 to conserve coral reef ecosystems; 

(4) the adoption of the National Action Plan for Coral Reef Conservation by the USCRTF in 2000;  

(5) the incorporation of the Dry Tortugas into the Florida Keys National Marine Sanctuary in 2001; 

(6) the formulation of a) the Southeast Florida Coral Reef Evaluation and Monitoring Project 

(SECREMP), b) Broward County Segment III Mitigation of sedimentation on nearshore corals, c) 

Southeast Florida Coral Reef Initiative (SEFCRI), and d) the Florida Fish and Wildlife 

Conservation Commission’s “Florida Strategic Artificial Reef Plan”, all in 2003; 

(7) the 2004 development of the Florida Reef Resilience Program (FRRP), b) the Florida Coral Reef 

Conservation Program (CRCP), and c) the National Coral Reef Institute’s (NCRI) Southeast 

Florida regional reef mapping project; 

(8) the beginning of the Florida Reef Resilience Program’s Disturbance Response Monitoring program in 

2005; 

(9) the inquiry by Coastal America for the Florida Department of Environmental Protection to assume 

responsibility of and fund a project to remove tires in Osborne Reef in 2006 (responsibility was 

assumed, and the project was funded later that year); 

(10) the creation of the Reef Injury and Response Program in 2008; 

(11) the development of the Southeast Florida Coral Reef Water Monitoring Project in 2009; 
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(12) the development of the Climate Change Action Plan for the Florida reef system for the years of 

2010 to 2015;  

(13) the 2011 enactment of Florida Statute 258.008 Coral Protection in State Parks, making it 

illegal to damage or mutilate any water-bottom formation or coral in a Florida State Park, followed 

by the establishment of the Coral Reef Resource Awareness Program in the same year; 

(14) the launch of the Southeast Florida Action Network (SEAFAN) for the expansive reporting of 

coral disease and debris, followed by the enactment of Broward County Coral Permitting regulations 

requiring licenses for projects which could have impacts on coral reefs in 2012; 

(15) the Florida Department of Environmental Protection (FDEP) ordered the Town of Palm Beach to 

build artificial reefs and coral nurseries in 2013; and finally, 

(16) the initiation of research conducted by scientists at Nova Southeastern University’s Halmos College 

of Natural Sciences and Oceanography on corals collected ahead of the 2014 disease outbreak. This 

is an ongoing project, but scientists monitoring the Florida Reef Tract are still reporting continued 

progression of this and other diseases (NOAA, 2019).  

In Hawaii during the year 1990, scientists were still examining the long–term impacts 

sustained by Pacific coral reefs as a result of historic land use changes, agricultural run–off, 

pollution, and sedimentation from dredging (Hunter & Evans, 1995). These practices likely 

led to increased mortality of regional corals during subsequent global bleaching events 

(Glynn, 1990; Jokiel & Coles, 1990). Likewise, the El Niño of 1997–2000 resulted in mass 

bleaching of corals in various regions of Hawaii, which continued in a geographically 

sporadic fashion through 2004 (Bahr, Jokiel, & Rodgers, 2015; Rodgers et al., 2017). Sea 

surface temperature had been steadily increasing in the Pacific, and it was postulated that 

coral bleaching around Hawaii would increase and become more severe in the future (Jokiel 
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& Brown, 2004). Like Florida, Hawaii coral reef management has been outlined in a timeline 

of government actions for coral conservation (NOAA, 2017). These include: 

(1) the establishment of the 1998 West Maui Mountain Watershed Partnership aimed at managing 

agricultural runoff along the slopes of the West Maui Mountains, followed by the development of the 

West Hawai’i Regional Fisheries Management Area to prohibit aquarium fishing in Hawaii later 

that year; 

(2) the development of Polluted Runoff Control in year 2000; 

(3) the launch of the 2001 Reef Environmental Education Foundation (REEF); 

(4) the launch of the 2001 The Nature Conservancy Marine Program aimed to restore and protect the 

nearshore coral reefs and marine resources surrounding the Main Hawaiian Islands; 

(5) the enactment of the 2001 Sediment Management Plan; 

(6) the 2003 development of a) the Aquatic Invasive Species Management Plan (LAS) and b) the 

Fisheries Local Action Strategy Hawaii (FLASH) and Steering Committee in Hawaii; 

(7) the 2004 developments of a) the Local Action Strategy to Address Land-Based Pollution Threats to 

Coral Reefs, b) the Lack of Awareness LAS and the Hawaii Living Reef Program, c) the 

Western Pacific Regional Fisheries Management Council (WPRFMC) Coral Reef Ecosystem 

Fisheries Management Plan, which was the nation’s first ecosystem-based plan for fisheries with 

substantial protection of coral reef ecosystem resources and habitats, and d) the A Living Reef Gives 

Our Islands Life campaign (supported by Lack of Awareness LAS); 

(8) the beginning of a community-led effort to increase effective management of environmental stewardship 

called E Alu Pu in 2005, followed by the development of a) the Local Action Strategy to Address 

Recreational Impacts to Reefs, b) the Northwestern Hawaiian Island Coral Reef Ecosystem Reserve 

operations’ plan, c) the NWHI Marine Refuge, d) the Main Hawaiian Island Survey Coral Reef 
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Cruises (MHIRAMP), e) the Ocean Awareness Training Program, and f) the Northwestern 

Hawaiian Islands Marine Refuge, all in that same year; 

(9) the development of the Climate Change and Marine Disease Local Action Strategy in 2007; 

(10) the implementation of the Hawai’i Coral Reef Strategy: Priorities for Management in the Main 

Hawaiian Islands of 2011, in partnership with the U.S. Coral Reef Task Force, and finally;  

(11) the initiation of Nature Conservancy Coral Reef Surveys in Hawaii from 2014 to 2015, followed 

by additional coral reef monitoring programs enacted in response to predictions of future decline from 

recent mass bleaching (Rodgers et al., 2017).  

Though the El Niño of 2014 devastated Hawaiian coral reefs through the summer of 

2017 (NOAA Coral Reef Watch, 2018), surveys conducted by the Nature Conservancy (The 

Nature Conservancy, 2017; Slater, 2017) as well as more current research (Wall et al., 2019) 

showed that coral reefs in Hawaii were recovering. This was communicated extensively 

through recently published online news articles, many of which highlighted The Nature 

Conservancy’s (2017) surveys showing Hawaiian coral recovery (West Hawaii Today Staff, 

2019; Associated Press, 2019; Wu, 2019; Williams, 2019). One article mentioned that 

evidence of recovery found in these surveys corroborated findings offered by NOAA (2018) 

research (Williams, 2019). All three articles ended with a cautiously optimistic note about the 

uniqueness of Hawaiian coral reef recovery. As reefs around the world have yet to show 

signs of prominent recovery following these types of bleaching events, this may be an 

indication that Hawaiian reefs are more capable of recovery than those in other locations.  

There are visible differences between Floridian and Hawaiian coral reef management 

actions undertaken by state and federal government in response to coral decline. The Florida 

state government seems focused on analyzing and researching both natural and artificial 
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reefs, and the timeline includes an outline of extreme natural and anthropogenic events that 

likely contributed to coral decline. The Hawaii state government appears to have directed its 

goals toward mitigating known anthropogenic coral reef stressors such as reckless 

agricultural practices, pollution, invasive species, and overfishing. As previously mentioned, 

this lack of political attention given to the refinement of those public and private practices 

known to damage coral reefs across the state of Florida may have played a role in the 

continued decline of coral in Florida. Additionally, the timeline for Hawaii incorporates a 

section titled “Workshops and Outreach,” which was not present in the Florida timeline. 

The communication of coral decline across news media in each state may have 

contributed to the variance in the type of actions each state government has taken to protect 

their reefs. However, answers to questions surrounding the involvement of coral reef news 

framing techniques—such as (a) how local news media frame coral reefs during periods of 

decline, (b) whether contextual patterns can be established in these framing techniques, and 

(c) if these patterns align with coral reef health in various locations—remain to be seen. 

Framing and Environmental Issues in the News 

What the public perceives as an important risk is heavily influenced by media news 

representations of topics (Jonsson, 2011). Qualitative contextualization of news topics is 

known as framing (Hansen, 2013; Jonsson, 2011). Iyengar and Simon (1993) draw upon the 

historic sociological definition of the theory, which relates news frames to storylines, 

symbols, and stereotypes in media representation of information. For instance, the coral reef 

crisis might be covered in an economic story about the ways coral decline will hurt local 

fishing and tourism. News outlets might also report the coral reef crisis as an environmental 

story, exploring factors such as overfishing and pollution that are associated with coral 
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decline.  Each approach is a different frame.  Communicators are often urged to approach a 

topic through a frame that will assist the target audience in seeing a link between the topic 

and the audience’s interests. This process is especially important to building a relationship 

between the public of interest and risk topics discussed in the news, as many issues covered 

in the news are not automatically relevant to local communities (Hove et al., 2015). Those 

who do not experience some hazard or risk themselves may learn about it only through news 

coverage (Hove et al., 2015). 

How scholars define a frame is variable and subjective because frames depend on 

local values, public accessibility, and often conflicting media agendas (Cacciatore, Scheufele 

& Iyengar, 2016). Some scholars assert that the extent to which a frame resonates with a 

public also depends on predisposed values and ideals (Fuyuan, Ahern & Han, 2017; Jonsson, 

2011). Therefore, there has been no consistent and undisputed connection made between 

media contexts and how this content affects public opinion at large (Jonsson, 2011). 

However, specific relationships do exist between types of frames and targeted effects on 

public attitudes and actions. For example, journalists often exploit public emotions related to 

risks framed through sensationalism or using emotionally charged language throughout the 

article (Hove et al., 2015). In one experiment, emotional news frames were found to impact 

public responses to a corporate crisis—a cell phone battery explosion accident—which led 

to individuals evaluating the company in different ways (Kim & Cameron, 2011). 

Participants exposed to anger–inducing frames merely skimmed the article but developed 

strong negative attitudes about the company involved in the crisis, whereas sadness–inducing 

frames resulted in participants reading the article in–depth (Kim & Cameron, 2011).  
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There is remarkable disagreement over the appropriate definition of a frame. Some 

scholars emphasize that a frame depends on the public’s innate understanding of a concept, 

and some depict a frame simply as the news story’s context (Cacciatore, Scheufele & Iyengar, 

2016). However, in relation to environmental science news, it can be argued that a frame is 

determined by the reporter’s approach to the story—such as whether the author focuses on 

regional impacts, consequences of climate change, or factors that caused the crisis—

combined with the public’s understanding of the information (Hove et al., 2015). Indeed, 

communication of environmental risks carries the additional hurdle of adequately explaining 

scientific information (Gilbert, 1997). Environmental issues are not always readily associated 

with needing political or social action because explaining and understanding these risks often 

require familiarity with complex scientific topics (Sampei & Aoyagi-Usui, 2009; Glasner, 

2013). This is where framing becomes particularly important. Environmental frames are 

those developed concepts accepted widely by the general public that help them understand 

environmental issues (Lakoff, 2010).  

For many science topics, evidence has shown that common frames utilized by news 

media include conflict, uncertainty, and ethics or morality (Tong, 2014; Hove et al., 2015). 

Using emotional appeal to contextualize environmental issues, such as including who is to 

blame for an issue or including information to make the public feel reassured about the 

solvability of an issue, is also common (Hove et al., 2015). News stories about environmental 

risks are often framed in the context of uncertainty, which arouse emotions of worry, fear, 

and anger (Hove et al., 2015; Cacciatore, Scheufele & Iyengar, 2016). Questions of 

uncertainty may surround the risk’s exposure, extent, or potential outcome, and are 

especially dominant in the framing of global warming hazards, such as coral decline (Hove et 
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al., 2015). Conveying information with words and numbers also have different effects on 

how people process the message: consistent verbal messages enhance the public’s 

understanding of an issue, whereas numerical messages might be viewed as more valid 

(Hove et al., 2015). 

Traditionally, framing of environmental issues includes contextualizing the problem 

by its economic value, a practice which has helped to define environmental topics as socially 

problematic (Miller & Riechert, 2013). In a successful example, framing environmental issues 

around economic and environmental losses posed to future generations was positively 

accepted by the public, resulting in high levels of public intent to adopt or incentivize the 

adoption of environmentally friendly habits (Davis, 1995; Wilson, 2013). This is highly 

relevant to the communication of coral reef information. Government and local action 

toward coral conservation are often influenced by economic losses posed to the proximate 

community, a frame that has helped shape coral reef decline as a crisis (Bischof, 2010). 

Unfortunately, environmental risks are rarely prioritized over other issues (Djerf-

Pierre, 2012). Public concern over climate change and global warming is highly susceptible to 

fluctuations in public attention (Sampei & Aoyagi-Usui, 2009; Djerf-Pierre, 2012). Media 

coverage of these topics typically influence immediate but short–term prioritization (Sampei 

& Aoyagi-Usui, 2009) which wanes in favor of economic or wartime news (Djerf-Pierre, 

2012). To further complicate matters, the public lacks existing frames within which to 

contextualize relevant facts about environmental crises, such as global warming, climate 

change, and narrowed environmental risks like coral reef decline (Lakoff, 2010). 
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Research Question and Expectations 

Previous evidence shows that people make sense of complex information using their 

local knowledge, experiences, and values (Fuyuan, Ahern & Han, 2017; Jonsson, 2011). This 

process, called orientation, describes the information–seeking patterns of individuals as 

dependent on a combination of varying levels of relevance and uncertainty (Jonsson, 2011). 

A topic that is both relevant to a public and ranks high in uncertainty increases the likelihood 

that the target public will seek information about that topic. Environmental science and 

related concepts are famously associated with uncertainty in the news and among the 

scientific community (Wilson, 2013), but it is the proximity many communities in Florida 

and Hawaii share with coral reef ecosystems—greatly increasing relevance—that establishes 

these regions as uniquely predisposed to the potential effects of coral reef news framing in 

the United States (Fuyuan, Ahern & Han, 2017). Information–seeking by the local publics of 

Florida and Hawaii is assumed to be oriented toward coral reefs to a higher degree than can 

be seen in other areas where the public may be inclined to seek information about 

traditionally important news topics, such as war or the stock market.  

So just how consistent is the framing of coral reef information across print media in 

these reef–proximate states? The answer could provide input into the field of crisis framing, 

and the effects of frames on local populations directly impacted by environmental risks. This 

has led to the development of the following research question: 

What differences exist between Floridian and Hawaiian print news media in 

their framing of coral reef decline from 1997 to 2019? 

As was outlined above, actions taken by local governments to mitigate coral decline 

appeared to differ between states and likely contributed to the differences in apparent health 
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of coral reefs in these regions. The variance between geographies and cultures of reef–

proximate areas worldwide has impeded the establishment of a standardized policy aimed at 

reef restoration and conservation (Bischoff, 2010). Cultural differences have presumably 

contributed to observed variance in government action taken to alleviate reef degradation in 

Florida and Hawaii. However, it has been established above that differences in local cultures 

and values can also lead to different interpretations of media frames by the public, 

sometimes resulting in the utilization of different frames altogether (Jonsson, 2011; 

Cacciatore, Scheufele, & Iyengar, 2016; Fuyuan, Ahern, & Han, 2017).  

This evidence serves as the basis for the main hypothesis for this analysis: that 

existing media news frames for coral decline will differ between the states of Florida and 

Hawaii. Secondary expectations predict that these differences contribute to a possible 

relationship between government actions being implemented to protect the reefs and the 

current health of coral in both locations. This quantitative content analysis will explore 

historic and current coral reef crisis framing techniques used by local print news media in 

Florida and Hawaii. Results will describe the relationship between crisis framing and coral 

recovery by identifying frames used in Hawaiian coral reef news that are not present in 

Floridian coverage.  
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RESEARCH DESIGN 

Content analyses often incorporate descriptive variables in addition to, and 

sometimes as a substitute for, traditional independent or dependent variables. The 

descriptive, or key, variables in this study are the frames, and the independent variable is the 

state of article publication: Florida or Hawaii. This content analysis was designed to first, 

identify frames used by news media over the past 22 years to contextualize coral decline, and 

second, determine if any frames are being used differently between Hawaiian and Floridian 

print news outlets. The results from this analysis are expected to offer a description of the 

relationships between different or common frames used and coral reef recovery, if any 

relationships exist. Such results could help standardize “successful” coral reef crisis framing. 

Theoretically, successful coral reef crisis frames would be those connected to coral recovery, 

or frames used by Hawaiian print news outlets, whereas unsuccessful frames would be 

present in Floridian print news coverage and missing from Hawaiian articles. 

Preliminary Qualitative Research 

Prior to this quantitative research, a qualitative content analysis was conducted 

during the spring of 2018 to answer the research question, “What makes coral newsworthy?” 

For this study, print newspapers were sampled from Newspaper Source Plus with the 

following parameters: (a) print newspaper articles only, (b) printed in any of the 50 United 

States, (c) printed during the years of 2015, 2016, and 2017 from January 1, 2015 to 

December 31, 2017, and (d) contained the keywords coral/s and/or reef/s. This search 
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returned 143 print news articles, which were uploaded into NVivo Qualitative Data Analysis 

Software and assessed based on Kennamar’s (1988) seven newsworthiness factors of 

vividness of information for journalism news coverage. These seven factors were impact, 

timeliness, proximity, human interest, conflict, celebrity, and bizarre. 

After an examination of literature, these 143 articles were coded by year, newspaper 

size, newspaper proximity to coral reefs, season of publication, context, and sentiment. The 

results of the preliminary study found that news articles about coral reefs are mostly positive, 

inform about scientific research, and were written during the summer for state newspapers. 

The implication that most media coverage of coral reefs can be found in local newspapers 

prompted the interest in further examining coral reef news coverage in local communities. 

This current research further expands the preliminary analysis and should be considered a 

more in–depth and quantitative examination of media coverage of coral reefs in Florida and 

Hawaii, states whose proximity to coral reefs foster cultures and economies that are highly 

intertwined with coral health or decline (Lucrezi & Saayman, 2017).  

Sampling Strategy 

To answer the research question, print news articles focused on the coral reef crisis 

were analyzed from a 769,413–article universe of print news articles containing general coral 

reef news. The available databases subscribed to by George Mason University—LexisNexis: 

Nexis Uni, Factiva, and Newspaper Source Plus—lacked access to heavily localized 

newspapers in both states. Therefore, an exterior database, Newspapers.com, was used to 

sample coral reef articles. The search term was simply “coral reefs,” stemmed to include 

“coral” and “reef” separately as observed in the articles sampled. The date range was January 
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1, 1997 to September 20, 2019 and the states of Florida and Hawaii were filtered individually 

in two separate searches.  

These two searches yielded a total population of 72,573 news articles (Florida 

n=63,935; Hawaii n=8,639). According to the Qualtrics Sample Size Calculator, the ideal 

sample size for a 72,573–article population within the available database used is 383 articles. 

However, as the research question asks about the differences between coral reef frames by 

state, ideal sample sizes were calculated separately as well. The ideal sample size for Florida 

based on the population (n=63,935) was 382 articles, and the ideal sample size for Hawaii 

based on the population (n=8,639) was 368 articles. This calculation offered a new ideal total 

sample of 750 articles derived from a combination of purposive and convenience sampling 

strategies where the search results for each state were sorted by relevance within the 

database. This sorting by relevance means the search results returned a list of articles 

organized in descending order based on the percentage of search words present in the 

article, presumably in relation to article length. The first 382 articles published in Florida and 

the first 368 articles published in Hawaii were downloaded for analysis (“first” meaning 

those articles listed at the top of the search results). This use of non–probability sampling 

implicitly lacks generalizability and cancels any claim to causal relationships from the results. 

However, this sampling strategy is appropriate for this largely exploratory study. 

Once the initial sample had been collected, all duplicates and irrelevant articles were 

deleted. Duplicates included any instances of articles which began as “from A1” or “in 

continuation from the front page.” This problem occurred because newspaper articles were 

cropped from full newspaper page images. Though these variables themselves were not 

duplicates in the strictest definition, to analyze them would be to analyze the same article 
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twice. Since it could not be determined to which first–half of the news story they belonged, 

these were omitted from the analysis.  

Irrelevancy was determined by reading through the content. There were several 

graphic–heavy pages which were omitted because they did not appear to create a legible 

news article. Most articles that were omitted from the analysis covered stories about “the 

Coral Reef Hotel” getting renovations, “Coral Reef Elementary” school, “Coral Reef” as the 

name of a sports team, and occasionally an article about a non–environmental topic in which 

“coral reefs” were mentioned sparsely or casually. Articles with multiple highlights, or single-

paragraph stories separated by mini titles that were unrelated to each other, were condensed 

to include only the stories about coral reef ecosystems. Lastly, only articles portraying an 

observed coral reef ecosystem crisis were kept for analysis. Articles that failed to discuss 

coral reefs declining, having declined, or possibly declining in the future were omitted. 

This sampling method failed to incorporate highly localized newspapers from the 

Florida Keys. As this region of Florida was expected to have been heavily and negatively 

impacted by coral reef decline based on its geographic proximity to coral reefs, articles 

published by the newspapers The Key West Citizen (n=20) and Florida Keys Free Press (n=18) 

were sampled purposively by purchasing them from the Florida Keys News Archives 

(keysnews.com). The earliest year available to search in these archives was 1999, but this 

deviating parameter was not expected to drastically impact the results of this study as all 

other parameters remained the same. Out of the 3,180 total articles relevantly sorted in these 

archives, the top 38 articles were sampled with the available funds ($75). This 3,180–article 

population from the Florida Keys News Archives is excluded from any of the above–

mentioned totals and was not used in calculating the appropriate sample size because they 
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were for–purchase only, meaning the number of articles downloaded was based on available 

funds and nothing else. 

Additionally, the initial sample contained no Hawaiian articles at all for the year 2019, 

so the sample for Hawaii was supplemented by three articles downloaded from Newspaper 

Source Plus. Newspaper Source Plus was one of the original databases used for the Hawaiian 

sampling strategy that failed to deliver enough local news sources under the specified search 

parameters. Thankfully, these three articles were relevant to this study and were all published 

in the year 2019.  

Once the appropriate articles had supplemented both samples, and all duplicates and 

irrelevant articles were omitted, the final sample consisted of 389 articles (Florida, n=183; 

Hawai’i, n=206). This new sample was similar in size to the ideal sample size calculated for 

the total population of 72,573 articles (n=383) filtered by the appropriate parameters in 

Newspapers.com. After files were downloaded, they were organized first by state with 

Hawaiian news sources first, then Florida newspapers. Second, files were alphabetized by 

newspaper name within each state. Third, files were assigned three–digit identification 

numbers which ranged from “001” to “389” and were added to the beginning of the file 

name. All files were labeled in the manner of “3-Digit Article ID Number _ Newspaper 

Name _ Date Published” for clarity and conciseness.  

Frame Identification and Code Creation 

In most cases, the principles for framing issues in the news are based on the widely 

acknowledged criterion of newsworthiness used in the preliminary qualitative analysis. There 

is a certain level of congruence in content between news outlets, a drive substantiated by 

research on inter–media agenda setting (Djerf-Pierre, 2012). Considering this, the extent of 
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key variables, or frames, required additional research to supplement the contexts uncovered 

during the preliminary analysis. The proposed quantitative content analysis was no longer 

focused on newsworthiness, but environmental crisis framing. Therefore, creation of the 

coding rubric was also based on common frames used for environmental crisis 

communication as uncovered in the above literature review.  

The key environmental crisis frames were identified as (a) verbal uncertainty in 

communicating the crisis (Hove et al., 2015), (b) induction of anger aimed at the crisis (Kim 

& Cameron, 2011; Hove et al., 2015), (c) hope versus despair surrounding the crisis 

(Preliminary Qualitative Analysis Results) (d) economic impact associated with the crisis 

(Miller & Reichert, 2013; Tong, 2014), (e) historic versus future impact of the crisis (Davis, 

1995; Wilson, 2013), (f) the crisis occurring as an effect of global warming or climate change 

(Jonsson, 2011), (g) conflict surrounding the crisis (Tong, 2014; Hove et al., 2015), and (h) 

causes of the crisis being reported (Gilbert, 1997; Jonsson, 2011).  

To develop the initial codebook, these eight environmental crisis frames were 

manipulated slightly to reflect the content expressed within the present sample focused on 

coral decline. Nine specific coral reef crisis frames were developed as a result, augmented by 

codes created to aid in answering the research questions. These were (a) the state of 

publication, which was considered the independent variable of the study, (b) the reporting of 

a U.S. government action taken to conserve coral, and (c) a code for article focus that 

examined whether the words “coral reef” were reported in the headline, subhead, or first 

paragraph of each article. Furthermore, coder identification number and case number were 

deemed necessary to organize the data, as were codes assessing year of publication, month of 

publication, and newspaper name.  
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Finally, a general coding procedure was included with instructions on what, and how, 

to code each case or article. This procedure provided guidance for focusing on the headline, 

subhead, and first paragraph of each news story. Prioritizing these sections was helpful in 

determining which choice was most appropriate for a code before selecting “not applicable” 

or a similar option. Added emphasis on specifics, or text that explicitly linked the code to 

coral reefs, rather than focusing on broad or implicit information was essential to proper 

coding. All coding variables were nominal, so only one answer could be selected per 

question with no scaling used. On completion, the codebook was uploaded into Qualtrics 

for practice, reliability, and coding. The initial draft codebook is attached as Appendix A. 

Training and Intercoder Reliability 

A second coder was employed to assess 30% of the dataset, so training and practice 

coding rounds were conducted in two sessions: Informal Pilot Testing (IPT) and Formal 

Pilot Testing (FPT). During IPT, a meta–dataset (n=10) was purposively pulled from the full 

sample, alternating between every 38th or 39th article in the total dataset to ensure diversity 

regarding newspaper source. Both coders assessed the same 10 articles individually using the 

initial coding rubric (Appendix A), and then responses were compared. Due to the level of 

discussion that took place, IPT consisted of roughly six hours during which several 

adjustments were made to the initial codebook to rectify disagreement or confusion. 

Variable 18: The Future of Coral Reefs was omitted, as it was determined that other and 

more important codes included in the codebook rendered this frame superfluous. 

After initial changes were made, the new codebook was uploaded into Qualtrics for a 

more formal pilot training session (FPT). FPT was conducted using a new sample of 20 

articles, purposively sampled by pulling every 19th article from the dataset remaining after 
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IPT. Both coders assessed the same 20 articles individually while using the updated coding 

rubric. FPT consisted of two rounds, each roughly six hours in length, during which 

responses were compared, differences were discussed and disagreements that could not be 

rectified were amended through additional revisions to the coding rubric. 

Following these two pilot training sessions, the 30 articles sampled for both practice 

rounds were placed back into the total sample. Intercoder reliability was tested using a third, 

unique dataset which comprised 15% of the study sample (n=58). This dataset was also 

purposively sampled by pulling every 6th or 7th article of the total sample to ensure diversity 

in newspaper source. Both coders examined the same 58 articles individually and responses 

were downloaded from Qualtrics upon completion. Krippendorff’s Alpha was calculated for 

each variable in the coding rubric using ReCal: Reliability Calculation for the Masses 

(http://dfreelon.org/utils/recalfront/). Codes deemed unreliable (α<.800) were omitted 

from the rubric. A discussion was held once the final codebook was established, which lasted 

approximately six hours. During this time, both coders came to an agreement on all 

conflicting answers for the retained codes, and these 58 articles were successfully analyzed.  

Final Codebook 

The final codebook included two sections: (A) Organizational Codes, and (B) Crisis 

Frames. Seven organizational codes comprised Section A: (i) Coder ID Number, (ii) 3-Digit 

Article ID Number, (1) 4-Digit Year of Publication, (2) Month of Publication, (3) 

Newspaper Name, (4) State of Publication, and (5) Focus. Section B contained the seven 

crisis frames that had been edited, combined, or rephrased to rectify disagreement identified 

during the training processes. The codes of each section are detailed below with 

Krippendorff’s Alpha reported. The final codebook is also attached in full as Appendix B. 

http://dfreelon.org/utils/recalfront/
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Coder ID Number. Either “1” or “2” was entered manually. 

3-Digit Article ID Number. A number from “001” to “389” was entered manually.  

Variable 1: Year of Publication (α=1). The four–digit year was entered manually.  

Variable 2: Month of Publication (α=1). One of twelve months were selected.  

Variable 3: Newspaper Name (α=1). Sixteen possible newspapers were listed for 

selection.  

Variable 4: State of Publication (α=1). Either Florida or Hawaii could be selected.  

Variable 5: Establishing Focus (α=.934). Were the words “coral reef” (or “coral,” 

“corals,” “reef,” or “reefs,” individually) in reference to the ecosystem or an artificial reef 

system first reported in the headline, subhead, first paragraph or after first paragraph of the 

article? The words “coral reef” in reference to any type of organization, sports team, high 

school, hotel, and the like were discounted. 

Variable 6: Establishing Government Action (α=.926). Does the article highlight any 

specific U.S. government actions (federal or state) taken or to be taken to conserve coral 

reefs? Occasionally, a quick Google search was necessary to determine if a committee 

referenced in the article was affiliated with the U.S. government or if the organization was 

non–profit or non–governmental. The text in the article must explicitly declare a 

government agency or administration acting in a way that was also explicitly related to the 

goal of conserving coral reef ecosystems. This was a yes/no question. 

Variable 7: Anger-Inducing Frames (α=.803). Is there outrage associated with the state of 

coral reefs discussed in the article? This code was specific to the inclusion of a human 

element to blame, which decreased subjectivity as “blame” is often explicitly stated. For 

example, references to coral decline due to “uninformed tourists who man–handle corals” 
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would be considered outrage, while regret over the decimation of coral due to algal growth 

would not. It was suggested in the coding rubric that quotes be considered here, as a general 

feeling of outrage was also required for this code. This was a yes/no question. 

Variable 8: Conflict: Acts of Conservation versus Controversial Actions (α=.843). 

Which of these potentially conflict-inducing actions are highlighted in the article? The 

options were (1) A specified action is helping or is intended to help conserve coral reefs, (2) 

A specified action is helping or is intended to help conserve coral reefs, but this action faces 

opposition in some way, (3) A specified action is harming or is predicted to harm coral reefs, 

(4) A specified action is harming or is predicted to harm coral reefs, and this action faces 

opposition in some way, or (5) None of these types of actions are mentioned in the article. 

This code sought to examine conflict surrounding potentially contentious actions. Conflict 

most readily manifested as opposition to certain actions taken that might help or harm coral 

in each location. “Opposition” extended from any notion of dissatisfaction with the action 

to fully realized activism against the action.  

Variable 9: Economic Impacts of Coral Reef Decline (α=1). If economic benefits of 

coral reefs were mentioned, were they first reported in the headline, the subhead, the first 

paragraph, after the first paragraph, or not at all? Coders were briefed on what constitutes an 

economic benefit of community proximity to coral reef ecosystems. These included 

mentions of the economy in general, the tourism industry, local jobs, or coral reef goods and 

services like shoreline protection, sand and other raw materials, fish habitats, and the like. 

Explicit text linking the economic benefit to coral reefs was necessary. 

Variable 10: Causes of Risk Reported: Global Warming and Climate Change (α=1). If 

“Global Warming” or “Climate Change” were cited as causes of coral reef decline, were they 
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first reported in the headline, the subhead, the first paragraph, after the first paragraph, or 

not at all? Coders were told to select choices based on the actual words “global warming” or 

“climate change” and not on implications of the occurrence of these phenomena. For 

instance, ocean acidification and temperature increase would not be coded. Additionally, 

phrases such as “changes in surrounding climate” would not be considered. “Global 

warming” and “climate change” are trigger phrases and exact wording in the text was 

necessary for this code, though “climatic changes” was acceptable. Finally, this code was 

careful in assessing global warming or climate change specifically as causes of coral decline. 

Variable 11: Additional Causes of Risk Reported (α=.906). If any additional causes of 

coral decline were mentioned, were they first reported in the headline, the subhead, the first 

paragraph, after the first paragraph, or not at all? Coders were told to exclude “global 

warming” or “climate change” as causes of risk from this code because the purpose was to 

identify “additional” causes. Additional causes could be natural or anthropogenic and did 

include pollution, agricultural runoff, boat groundings, anchor damage, tourism damage, 

hurricane damage, ocean acidification (without the mention of global warming or climate 

change), overfishing, dredging, and the like. Explicit text linking the cause to coral decline 

was necessary. 
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QUANTITATIVE CONTENT ANALYSIS 

The final coding rubric (Appendix B) was uploaded into Qualtrics as a questionnaire, 

and one questionnaire was completed for each article in the dataset during the analysis. Both 

coders assessed the same 58 articles while conducting intercoder reliability. Additionally, the 

second coder assessed 30% of the dataset, or a total of 98 unique articles, and the first coder 

examined the remaining 233 articles. 

Following the coding process, the data was exported from Qualtrics directly into 

SPSS Statistical Software and was cleaned and organized for quantitative analysis. No 

missing values were identified, and no cases were omitted. Variables were renamed and 

labeled for conciseness. Most variables were uploaded automatically as numeric variables, 

which was ideal. String variables included coder identification number, case number, and 

year because these three variables were entered manually in Qualtrics. The variable for year 

was converted from string to numeric. The variable for newspaper name was omitted, as this 

code was designed to aid in coding for state and was also analytically invalid, considering 

associated sampling difficulties.  

Results 

Examination of Frequencies 

The frequencies of each variable in the coding rubric were analyzed first to better 

understand the overall dataset. More articles in the dataset were published in Hawaii (n=206) 

than in Florida (n=183) (Figure 1).  
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Figure 1: State Frequencies 

 
The year 2000 had the greatest number of articles published (n=51), and in each of the 22 

years comprising the study, a minimum of seven articles were published (Figure 2).  

 

Figure 2: Year Frequencies 

 
The most common month of coral reef crisis news article publication was June (n=52) and 

the least likely month of publication was February (n=15) (Figure 3). 
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Figure 3: Month Frequencies 

 
Most articles (83%) first reported the words “coral reef” in the headline (Figure 4).  

 

Figure 4: Month Frequencies 

 
United States government actions taken to conserve coral reef ecosystems seemed evenly 

distributed with 48% of all articles reporting this type of action, which included establishing 
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marine preserves or monuments, putting limits on fishing around coral reefs, incorporating 

additional protections for coral reefs, and allotting funding for coral reef research (Figure 5).  

 

Figure 5: Government Action Frequencies 

 
Only 22% of articles contained statements of outrage at the state of coral reefs (Figure 6).  

 

Figure 6: Outrage Frequencies 
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Roughly half the dataset reported a potentially contentious action to help conserve coral 

with no actual conflict was reported (Figure 7).  

 

Figure 7: Conflict Frequencies 

 
The economic benefits of coral reef ecosystems were typically reported after the first 

paragraph of the story (48%), if the benefits were reported at all (Figure 8).  

 

Figure 8: Economy Frequencies 
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Most articles (65%) did not report global warming or climate change as potential causes of 

coral reef decline (Figure 9).  

 

Figure 9: Global Warming Frequencies 

 
Almost half the dataset (49%) first reported additional causes of coral reef decline after the 

first paragraph (Figure 10). 

 

Figure 10: Additional Cause of Risk Frequencies 
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Some frames were recoded into dichotomous variables. The measure for coral reef 

as the focus of the article was recoded to reflect whether “coral reefs” were first mentioned 

in a priority section (headline or subhead=1) or if the first mention was in the body of the 

text (first paragraph or later=2). Measures for reporting conflict concerning coral reef 

conservation actions, economic benefits of coral reefs, global warming or climate change as a 

cause of coral decline, and additional causes of coral decline were recoded to reflect either 

the presence of the frame in each article (any type of potentially conflicting action 

reported=1; frame first reported in the headline, subhead, first paragraph and later=1) or no 

presence at all (not reported=2).  

Frequencies for the recoded variables were also reanalyzed. Most articles reported 

“coral reefs” in the headline or the subhead (88%) (Figure 11). Most articles also (a) reported 

potential conflict surrounding efforts to conserve coral reefs (69%) (Figure 12), (b) reported 

an economic benefit (54%) (Figure 13), (c) did not mention global warming or climate 

change (65%) (Figure 15), but (d) did report an additional cause of coral decline (81%) 

(Figure 14). 
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Figure 11: New Focus Frequencies 

 

 

Figure 12: New Conflict Frequencies 
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Figure 13: New Economy Frequencies 
 

 

Figure 14: New Global Warming Frequencies 
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Figure 15: New Additional Cause Frequencies 

 
Crosstabulation Chi–Square Procedures 

A crosstabulation chi–square analysis by state of publication was applied to all 

dichotomous variables—prioritization of focus, presence of government conservation 

action, presence of outrage, presence of conflict, presence of economic benefits, presence of 

global warming or climate change reported as a cause of coral decline, and presence of 

additional causes of coral decline—to identify significant differences between Floridian and 

Hawaiian publication usage of each frame.  

The main hypothesis of this study predicted that the frequency of coral reef crisis 

frame usage in print news about coral reefs would differ between Florida and Hawaii. 

Results showed that the following coral reef crisis frames did not differ in local print news 

between Florida and Hawaii: (a) outrage (χ2 =0.36, df=1, p=.55), (b) conflict (χ2 =0.44, df=1, 

p=.51), (c) economic benefits (χ2 =1.37, df=1, p=.24), and (d) global warming (χ2 =0.28, 

df=1, p=.60). However, crosstabulation chi–square tests did show statistically significant 
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differences between state news usage of two frames—reporting of government coral reef 

conservation actions and reporting additional causes of coral decline—and so the hypothesis 

is supported. 

Crosstabulation procedures indicated that 53% of Hawaiian print news articles 

reported a government action for coral reef conservation, in contrast with the 42% of 

Floridian articles which reported government conservation actions. More Hawaiian articles 

reported the presence of government conservation action (n=110) than was expected 

(n=99), whereas fewer Floridian articles reported the presence of government action (n=76) 

than was expected (n=88). Results of chi–square tests showed this difference is significant 

(χ2 =5.47, df=1, p=.02). The hypothesis is supported. Hawaiian local print news articles are 

significantly more likely to report government conservation actions to conserve coral than 

are Floridian articles (Figure 17). 

Another crosstabulation procedure showed that where 77% of Hawaiian articles 

reported an additional cause of coral decline, 85% of Floridian articles utilized this frame. 

More Floridian articles reported an additional cause of coral decline (n=156) than expected 

(n=148), and fewer Hawaiian articles used this frame (n=159) than expected (n=167). The 

chi–square test showed that this difference between state print news coverage of coral 

decline as measured by reporting the causes of coral decline, excluding global warming and 

climate change, was statistically significant (χ2 =4.09, df=1, p=.04). The hypothesis is 

supported. Articles published in Florida are significantly more likely to report additional 

causes of coral decline, such as overfishing or pollution, than those of Hawaiian newspapers 

(Figure 16). 
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Figure 16: Additional Cause of Risk by State 
 

 

Figure 17: Government Conservation Action by State 

 
Chi–square tests were also conducted to cross–tabulate frames against one another, 

rather than by state. The following variables were found to be insignificant and so unrelated 

to each other regarding use by local print news articles about coral reef decline published in 

Florida and Hawaii: (a) prioritization in focus and presence of government conservation 
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action (χ2 =0.40, df=1, p=.53) (b) prioritization in focus and presence of outrage (χ2 =0.10, 

df=1, p=.75), (c) prioritization in focus and presence of potential conflict in conservation 

actions (χ2 =1.93, df=1, p=.17), (d) the presence of government conservation action and the 

presence of outrage (χ2 =2.83, df=1, p=.09), (e) the presence of government conservation 

action and reporting economic benefits (χ2 =0.19, df=1, p=.67), (f) the presence of 

government conservation action and reporting additional cause of risk (χ2 =0.88, df=1, 

p=.35), (g) the presence of outrage and the presence of potential conflict in implementing 

conservation actions (χ2 =0.38, df=1, p=.54), (h) the presence of potential conflict in 

conservation actions and reporting economic benefits (χ2 =0.29, df=1, p=.59), and (i) the 

presence of potential conflict in implementing conservation actions and reporting additional 

cause of risk (χ2 =0.03, df=1, p=.86). 

However, 57% of articles that first mentioned coral reefs in the headline or subhead 

(“focused”) also reported economic benefits of coral reefs, whereas only 37% of articles that 

first mentioned coral reefs in the body of the article (“unfocused”) reported an economic 

benefit. Results of a chi–square procedure determined this difference to be significant (χ2 

=6.28, df=1, p=.01). Results from a crosstabulation analysis showed that a greater number 

of “focused” articles reported economic benefits (n=194) than expected (n=186), whereas 

fewer “unfocused” articles reported economic benefits (n=17) than expected (n=25). 

Articles that first mention coral reefs in the headline or subhead of the story were more 

likely to report economic benefits of coral reefs than articles that first mention coral reefs in 

the body of the story (Figure 18).  
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Figure 18: Relationship between Focus and Economy 

 
Thirty–seven percent of articles that first mentioned coral reefs in the headline or 

subhead (“focused”) also reported global warming or climate change as a cause of coral 

decline, while 20% of articles that first mentioned coral reefs in the body of the article 

(“unfocused”) reported global warming or climate change as causing the decline.  Results 

from a chi–square test determined this difference to be significant (χ2 =5.28, df=1, p=.02). 

Results from a crosstabulation procedure showed a greater number of “focused” articles 

reported global warming or climate change (n=126) than expected (n=119), and fewer 

“unfocused” articles, or those which first mentioned coral reef ecosystems in the body of the 

story, reported global warming or climate change (n=9) than expected (n=16). Articles that 

first mentioned coral reefs in the headline or subhead of the story were more likely to report 

global warming or climate change as a cause of coral decline than articles that first 

mentioned coral reefs in the body of the story (Figure 19).  
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Figure 19: Relationship between Focus and Global Warming 

 
Eighty–three percent of articles that first mentioned coral reefs in the headline or 

subhead (“focused”) also reported any cause of coral decline excluding global warming or 

climate change, whereas 67% of articles that first mentioned coral reefs in the body of the 

article (“unfocused”) reported any additional causes. Results from a chi–square test showed 

this difference to be significant (χ2 =6.25, df=1, p=.01). Results from a crosstabulation 

procedure showed a greater number of “focused” articles reported an additional cause of 

decline (n=284) than expected (n=278), whereas fewer “unfocused” articles reported 

additional causes (n=31) than expected (n=37). Articles that first mentioned coral reefs in 

the headline or subhead of the story are more likely to report additional causes of coral reef 

decline than articles that first mentioned coral reefs in the article body (Figure 20).  
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Figure 20: Relationship between Focus and Additional Cause 

 
Ninety–eight percent of articles that reported a government conservation action 

implemented to conserve coral also reported potential conflict associated with conservation 

actions, whereas only 43% reported potentially conflicting actions without mentioning a 

government conservation action for coral reef conservation. Results from a chi–square test 

showed this difference to be significant (χ2 =140.96, df=1, p<.01). Results from a 

crosstabulation procedure showed a greater number of articles that discussed government 

conservation actions reported a potential conflict (n=183) than expected (n=129), whereas 

fewer articles reported conflict without mentioning government actions (n=87) than 

expected (n=141). Print news articles were more likely to report potential conflict associated 

with coral conservation actions if government conservation actions for coral reef were 

reported (Figure 21).  
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Figure 21: Relationship between Government Action and Conflict 

 
Twenty–seven percent of articles that reported government actions to support coral 

reefs also reported global warming or climate change as a cause of coral decline. However, 

42% of articles reported global warming or climate change without mentioning a 

government conservation action. Results from a chi–square test showed this difference to be 

significant (χ2 =9.63, df=1, p<.01). Results from a crosstabulation procedure showed that 

more articles reported global warming or climate change without mentioning a government 

conservation action (n=85) than expected (n=70), and fewer articles mentioning government 

conservation actions reported global warming or climate change (n=50) than expected 

(n=65). Local print news articles from Florida and Hawaii that report government actions 

implemented to conserve coral reefs were unlikely to also report global warming or climate 

change as a cause of coral decline (Figure 22).  
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Figure 22: Relationship between Government Action and Global Warming 

 
Sixty–six percent of articles containing outrage reported economic benefits of coral 

reefs, in contrast to the 51% of articles containing outrage that did not report these benefits. 

Results from a chi–square test showed this difference to be significant (χ2 =6.45, df=1, 

p=.01). Results from a crosstabulation procedure showed that more articles containing 

outrage reported economic benefits (n=57) than expected (n=47), and fewer articles with no 

outrage reported economic benefits (n=154) than expected (n=164). Local print news 

articles from Florida and Hawaii expressing outrage at the state of coral reefs were likely to 

also report economic benefits of coral reef ecosystems (Figure 23).  
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Figure 23: Relationship between Outrage and Economy 

 
Forty–four percent of articles containing outrage reported global warming or climate 

change affecting coral reefs, in contrast to the 32% of articles containing outrage that did not 

report this cause of decline. Results from a chi–square test showed this difference to be 

significant (χ2 =4.38, df=1, p=.04). Results from a crosstabulation procedure showed that 

more articles containing outrage reported global warming or climate change (n=38) than 

expected (n=30), while fewer articles with no outrage reported global warming or climate 

change (n=97) than expected (n=105). Local print news articles from Florida and Hawaii 

expressing outrage at the state of coral reefs are likely to also report global warming or 

climate change as a cause of coral decline (Figure 24).  
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Figure 24: Relationship between Outrage and Global Warming 

 
Ninety–four percent of articles containing outrage reported an additional cause of 

coral decline, in contrast to the 77% of articles containing outrage that did not report an 

additional cause of coral decline. Results from a chi–square test showed that this difference 

is significant (χ2 =12.51, df=1, p<.01). Results from a crosstabulation procedure showed that 

more articles containing outrage reported an additional cause (n=38) than expected (n=30), 

whereas fewer articles reported an additional cause of coral decline without expressing 

outrage (n=97) than expected (n=105). Local print news articles from Florida and Hawaii 

expressing outrage at the state of coral reefs were likely to also report an additional cause of 

coral decline (Figure 25).  
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Figure 25: Relationship between Outrage and Additional Cause 

 
Twenty–nine percent of articles containing conflict in conservation actions reported 

global warming or climate change as a cause of coral decline, in contrast to the 47% of 

articles that did not report conflict but did report global warming or climate change. Results 

of a chi–square test showed this difference to be significant (χ2 =11.55, df=1, p<.01). Results 

of a crosstabulation analysis showed that fewer articles discussing contentious conservation 

actions also reported global warming or climate change (n=79) than expected (n=94), 

whereas more articles lacking conflict reported global warming or climate change (n=56) 

than expected (n=41). Local print news articles from Florida and Hawaii were less likely to 

report global warming or climate change as a potential cause of coral decline if the article 

reported conflict (Figure 26).  
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Figure 26: Relationship between Conflict and Global Warming 

 
Forty–seven percent of articles reporting economic benefits of coral reefs also 

reported global warming or climate change as a potential cause of coral decline, in contrast 

with the 19% of articles that did not report economic benefits but did report global warming 

or climate change. Results from a chi–square analysis showed that this difference is 

significant (χ2 =32.76, df=1, p<.001). Results from a crosstabulation procedure showed that 

more articles reporting economic benefits also reported global warming or climate change 

(n=100) than expected (n=73), whereas fewer articles that did not report economic benefits 

did report global warming or climate change (n=35) than expected (n=62). Local print news 

articles from Florida and Hawaii were more likely to report global warming or climate 

change as a potential cause of coral decline if the article also reported economic benefits 

(Figure 27).  
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Figure 27: Relationship between Economy and Global Warming 

 
Ninety–two percent of articles that reported economic benefits of coral reefs also 

reported any cause of coral decline excluding global warming or climate change, in contrast 

with the 68% of articles that did not report economic benefits but did report one of these 

additional causes of coral decline. Results of a chi–square test showed that this difference is 

significant (χ2 =36.00, df=1, p<.001). Results of a crosstabulation procedure showed that 

more articles reporting economic benefits reported an additional cause of coral decline 

(n=194) than expected (n=171), whereas fewer articles that did not report economic benefits 

did report an additional cause of decline (n=121) than expected (n=144). Local print news 

articles from Florida and Hawaii were more likely to report an additional cause of coral 

decline if the article also reported economic benefits of coral reefs (Figure 28).  
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Figure 28: Relationship between Economy and Additional Cause 

 
Ninety–five percent of articles that reported global warming or climate change also 

reported an additional cause of coral decline, in contrast with the 74% of articles that did not 

report global warming or climate change but did report an additional cause of decline. 

Results of a chi–square test showed this difference to be significant (χ2 =25.70, df=1, 

p<.001). Results from a crosstabulation procedure showed that more articles reporting 

global warming or climate change also reported an additional cause of risk (n=128) than 

expected (n=109), whereas fewer articles that did not report global warming or climate 

change did report an additional cause of risk (n=187) than expected (n=206). Local print 

news articles from Florida and Hawaii were likely to simultaneously report global warming or 

climate change and other potential causes of coral reef decline within the same news story 

(Figure 29).  
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Figure 29: Relationship between Global Warming and Additional Cause 

 
Timeline of Government Conservation Action Analysis 

 A post–examination of government conservation actions implemented per year was 

conducted to explore the potential relationship between print news reporting of certain 

government actions taken or to be taken for coral reef conservation and the physical 

implementation of these conservation actions. First, a new dataset was created that 

encompassed all articles coded for the presence of government conservation actions 

published from 1997–2013 (n=154). This step was taken because the timelines offered by 

NOAA (2017) included government conservation actions implemented through the year 

2013. The specific government actions reported in each article—for example, implementing 

fines for fishing in coral reefs or establishing a coral preserve—were recorded and ordered 

chronologically by publication year. This new list of government actions, and when they 

were reported by local print news in Florida and Hawaii, was compared to the timelines of 

government conservation actions developed by NOAA (2017), which presented information 

on when each action was implemented in either state.  
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 It was determined that past, present, and future or potential government 

conservation actions were reported in these articles. Past actions were those that took place 

during any year prior to the year in which the article reporting the action was published. 

Present actions were implemented within the same year in which they were reported in print 

news (although present actions were almost exclusively implemented within days of the 

action being reported). Future actions reported in these articles were generally either (a) 

administrations or organizations discussing plans for the future of coral reef conservation, or 

(b) an urgent call to action by scientists, organizations, public groups, or the reporter for 

specific conservation actions that have yet to be taken or even discussed. 

 Within the dataset of articles coded for reporting government conservation actions 

(n=154), 14% of articles reported past actions (Florida, n= 10; Hawaii, n= 11), 69% of 

articles reported present actions (Florida, n=51; Hawaii, n= 55), and 43% of articles reported 

future actions (Florida, n= 22; Hawaii, n= 44) (Figure 30).  

 

Figure 30: Timeline Analysis A 
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 Additionally, while 6% of articles reported only past actions, 47% of articles reported 

only present actions, and 22% of articles reported only future actions, some articles reported 

multiple actions that were fulfilled at different times. About 3% of articles reported past and 

present actions, about 3% of articles reported past and future actions, and 17% of articles 

reported present and future actions. Only two articles (1%) reported past, present, and 

future actions (Table 1). 

Table 1: Timeline Analysis B 

Action Type N 

Past 10 

Present 73 

Future 34 

Past / Present 5 

Present / Future 26 

Future / Past 4 

All 3 Types 2 

  

 The presence of reporting future actions within these articles implies the potential 

for agenda–setting having occurred within Floridian or Hawaiian local print news media. 

Agenda–setting occurs when news coverage intentionally highlights a phenomenon, such as 

government actions implemented to conserve coral ecosystems, which has a noticeable 

effect on public opinion or action (Iyengar & Simon, 1993). Therefore, articles coded with 

reporting future government actions required further analysis. This new sample included 

articles reporting (a) future actions only and (b) future actions alongside another type of 

action, though only the future action was assessed. Within this smaller dataset (n=66), 

articles were analyzed first by year (Table 2), second by state (Florida, n=22, Table 3; Hawaii, 

n=44, Table 4), and lastly, by whether the future actions discussed were organized plans set 

forth by an administration (Plans), or a call to action (CTA) voiced by a public individual or 
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group. Each CTA was compared to actions implemented in year of publication or years 

following.  

Table 2: Future Actions Reported by State 

Year N Florida Hawaii 

1997 1 1 0 

1998 8 4 4 

1999 6 0 6 

2000 21 7 14 

2001 5 2 3 

2002 2 1 1 

2003 3 0 3 

2004 5 2 3 

2005 3 1 2 

2006 1 0 1 

2007 1 0 1 

2008 4 0 4 

2009 2 1 1 

2010 2 1 1 

2011 2 2 0 

2012 0 0 0 

2013 0 0 0 

Total 66 22 44 

 

Table 3: Florida Future Actions Reported 

Year Plans CTA 

1997 1 0 

1998 4 0 

2000 7 0 

2001 2 0 

2002 1 0 

2004 2 0 

2005 0 1 

2009 1 0 

2010 1 0 

2011 2 0 

Total 21 1 
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Table 4: Hawaii Future Actions Reported 

Year Plans CTA 

1998 3 1 

1999 6 0 

2000 13 1 

2001 3 0 

2002 1 0 

2003 3 0 

2004 1 2 

2005 1 1 

2006 1 0 

2007 1 0 

2008 3 1 

2009 1 0 

2010 1 0 

Total 38 6 

 

 Results showed that about 40% of articles in the dataset reported a government 

action implemented to conserve coral reef ecosystems (n=154). The total number of articles 

that discussed coral reef conservation actions for the future amounted to roughly 43% of all 

government action articles and 17% of the total dataset. Furthermore, the future actions 

discussed in these articles were more often plans meant to be administered in the future by 

state or local governments (n=59) rather than a call to action by an advocacy, 

environmentalist, scientific, or public group (n=7; Florida, n=1; Hawaii, n=6). A total of five 

CTAs were found to have been implemented by the U.S. government in later years, as 

documented by NOAA (2017). 
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DISCUSSION 

This quantitative content analysis sought to identify the potential relationships 

between (a) coral reef crisis framing in print newspapers from the reef–proximate states of 

Florida and Hawaii, (b) U.S. government actions taken to conserve coral reefs each state, and 

(c) the current condition of coral reef ecosystems in each state. The analysis unfolded in 

three phases.  

First, a primary analysis surrounded frame usage by state in search of differences to 

answer the research question, “What differences exist between Floridian and Hawaiian print 

news media in their framing of coral reef decline from 1997 to 2019?” Second, a 

supplementary analysis sought to identify any relationships between frames and their use in 

local print news of Florida and Hawaii, combined. Third, a post–analysis sought to identify 

any potential for agenda–setting in Floridian or Hawaiian print news, and therefore possibly 

the influence such an agenda may have had on the prioritization of the coral reef crisis by 

the general public in either state. The results of these analyses, along with the possible 

implications of these findings on developing methods for better understanding the coral reef 

crisis, are discussed here. 

Coral Reef Crisis Framing 

The primary results of this research identified a proclivity for (a) Hawaiian local print 

news to report government actions implemented toward the protection of coral ecosystems, 

and (b) Floridian local print news to report causes of coral decline other than global warming 
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or climate change. These findings support the hypothesis that frame usage within the articles 

of the datasets for Florida and Hawaii would differ. They also display a variance in the aspect 

of the coral crisis that serves as the primary focus for the general public in each state. This 

dichotomy identifies one potentially successful and one potentially unsuccessful coral reef 

crisis frame, from which a relationship between coral reef conservation actions and coral 

recovery may be described. 

These primary research outcomes can be imagined as a straight–line spectrum. On 

one side lies Florida, where coral is declining, and local print news articles are consistently 

framing coral decline within the context of what is causing the crisis. The other end situates 

Hawaii, where coral is recovering from previous decline, and local print news articles are 

more likely to frame the crisis by those actions being applied to arrest the decline. 

Subsequently, local communities of Florida are more often and more likely to be faced with 

the question of “why is this happening?” while local communities of Hawaii are probably 

more focused on “what is being done to help?”. At the very least, these are the questions 

local print news in each state are raising in the minds of their respective publics as a result of 

the different framing techniques employed when reporting the coral reef crisis. 

Considering that most causes of coral decline are anthropogenic, focusing on the 

question “what have we done to cause this?” may leave readers exhausted and generally 

pessimistic about the crisis at large. This leaves little room for readers to feel hope for the 

future of coral, which has been identified as an important emotion to convey when 

communicating conservation science (Garnett & Lindenmayer, 2011). After all, it was 

established in the literature review that causes of environmental risks are not often reported 

(Gilbert, 1997; Jonsson, 2011), and the inability of this frame to convey hope may be why. 



58 

 

The finding that use of this frame was statistically significant for the state of Florida but not 

for Hawaii corroborates the assumption that this frame is unsuccessful for coral reef crisis 

reporting in these areas. Furthermore, past evidence shows that this frame is underutilized in 

the communication of environmental crises more generally. This suggests that reporting the 

causes of a crisis is unsuccessful for the communication of other environmental risks in 

addition to the coral reef crisis, though that assertion requires additional study.  

Alternatively, the finding that reporting government actions implemented to help 

coral is related to coral recovery may help establish a basis for successful coral reef crisis 

framing. The persistent reminder that people are acting in ways which might already be 

saving the reefs may inspire optimism, potentially leading to additional action or 

environmental activism (Garnett & Lindenmayer, 2011). The study design does not allow 

any causal statements about whether increased reporting about governmental actions to 

conserve coral would lead to healthier coral.  In a future study, perhaps an experiment, it 

would be possible to see whether readers being told about government actions to conserve 

coral feel more hopeful about coral reef restoration than readers exposed to stories about 

coral decline in which there is no mention of these actions. 

Additional Framing Implications 

Though primary results did show significant differences between state news usage of 

the frame for government conservation action reported and the frame for additional cause of 

decline reported, all other frames—outrage, conflict, economic benefits, and global warming 

or climate change as a cause of coral decline—were unexpectedly consistent in their 

employment by local print media news outlets of Florida and Hawaii. This might be 

explained by differences that exist within the cultures of Hawaii and Florida. Researchers still 
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debate the importance of framing juxtaposed frame interpretation by the public (Cacciatore, 

Scheufele & Iyengar, 2016; Fuyuan, Ahern & Han, 2017). Given the findings from the 

present study, it is possible that inherent cultural differences resulted in varying 

interpretations of some of the coral reef crisis frames analyzed here. Furthermore, framing is 

particularly important for contextualizing risk within areas where the crisis at hand is not 

immediately relevant (Hove et al., 2015). Therefore, it is also possible that certain frames are 

less relevant for contextualizing coral within communities already familiar with the reefs. 

A supplementary analysis of coral reef crisis frame usage among the total dataset was 

undertaken to further explore this phenomenon and offered some interesting results. First, 

these findings showed that local print news articles published in either Florida or Hawaii that 

discuss a government conservation action intended to aid the reefs are likely to report 

conflict associated with coral conservation actions, whether the conflict reported is 

associated with the government action highlighted or with an additional action discussed in 

the article. This relationship is natural. The code for conflict originated as a measure of 

general conservation actions reported. The conflict variable measures whether coral 

conservation actions are present within an article, and then whether any opposition to the 

same action was reported. Creating a unique variable for government actions was necessary 

to answer the research question. One can assume government actions are likely to stir 

opposition naturally through partisanship, and this finding aligns with the fundamental 

design of the coding rubric as well. 

More crucial to this research was the finding that articles reporting either 

government conservation actions or conflict associated with conservation actions were 

significantly unlikely to report global warming or climate change as a cause of coral decline. 
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Initially, this inverse relationship is intuitive. It is extremely difficult to “take action” against 

global warming or climate change successfully, which may explain the inverse relationship 

between the two frames. This inverse relationship also further dichotomizes the two frames 

found to differ between states in the primary analysis: government actions, associated with 

Hawaii and assumed as related to coral recovery, and additional cause of risk, associated with 

Florida and more closely related to coral decline. To elaborate, the variable for government 

action can be considered a focused concept attached to the larger frame for conflict 

associated with coral conservation actions. In similar fashion, the measure for global 

warming or climate change as a cause of coral reef decline should be considered a narrowed 

version of reporting the causes of coral decline. 

Interestingly, the frame for additional cause of coral decline only showed a 

significant difference between state media usage once global warming and climate change 

were removed from this variable. Furthermore, the inverse relationship between reporting 

global warming or climate change as a cause of coral decline and reporting government 

actions for coral reef conservation was extremely statistically significant (p<.01). This pattern 

of findings suggests three possibilities. First, this minimal reporting of global warming or 

climate change as a cause of coral decline showed that the coral reef crisis is being reported 

in Florida and Hawaii as an issue in itself, not simply as an unfortunate byproduct of a 

warming planet. Second, news coverage in Florida and Hawaii may be under–reporting the 

influence of climate change or global warming on coral reef decline. Third, reporting of 

global warming or climate change as a cause of coral decline leaves little room to discuss 

additional topics of high complexity, such as government actions implemented to conserve 
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reefs, within the same article. Though because print news article sampling for this study was 

purposive rather than representative, none of these can be stated with high certainty.  

Furthermore, while no relationships exist, inverse or otherwise, between the frames 

of (a) government action and (b) additional cause of coral decline, the frame of global 

warming or climate change as a cause of coral decline is statistically significantly related to 

use of the frame for additional cause of coral decline, as well as several other variables. 

Articles that use global warming or climate change to frame the coral reef crisis are also likely 

to apply the frames of (a) additional cause of coral decline, (b) economic benefits, and (c) 

outrage. Moreover, the frames of global warming causing coral decline, additional causes of 

coral decline, and economic benefits associated with coral reefs were all related to each 

other. This means that articles applying one of these frames were likely to use the other two 

as well. Finally, all three of these frames were more likely present in articles that first 

mentioned coral reef ecosystems in the headline or subhead. 

These results contrast with recorded traditional usages of environmental crisis 

frames. To elaborate, using economic benefits associated with an at–risk resource is a 

widespread environmental crisis frame (Miller & Reichert, 2013; Tong, 2014), and 54% of 

the dataset used this frame. However, though reporting the crisis as an outcome of global 

warming is another commonly used crisis frame (Jonsson, 2011), only 35% of the dataset 

used this frame. Finally, additional causes of risk are rarely reported in typical environmental 

crisis reporting (Gilbert, 1997; Jonsson, 2011), but 81% of the articles in the present dataset 

reported additional causes of coral decline. These deviations from traditional environmental 

crisis framing norms further suggest that these two frames, global warming or climate 

change as a cause of coral decline and additional causes of coral decline, are unconducive for 
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coral recovery. In other words, the consistent and perpetual reporting of all causes of coral 

decline, while informative, can be considered unsuccessful coral reef crisis framing. 

Due to these inconsistencies in traditional versus current crisis framing patterns, it is 

also possible that an additional variable or frame is driving the relationship between the 

frames of economic benefits, global warming as a cause of risk, and additional causes of risk. 

For instance, previous evidence suggests that the presence of outrage in crisis reporting can 

be influenced by the presence of other frames. For instance, the frame of uncertainty has 

been shown to increase the use of outrage and other emotional frames (Hove et al., 2015; 

Cacciatore, Scheufele & Iyengar, 2016). Likewise, the frame of outrage also appears to be 

influenced by the reporting of economic benefits of coral reefs, global warming as a cause of 

coral decline, or additional causes of coral decline. It was not within the scope of this 

research to assess the use of uncertainty as a framing technique for reporting the coral reef 

crisis. However, considering the historically documented relationship between uncertainty 

and outrage, the frame of uncertainty could be the missing link creating a relationship 

between outrage, economic benefits, global warming, and cause of risk. Regardless, further 

study on use of uncertainty in coral reef crisis framing is recommended to identify the 

relationships’ possible catalyst. 

In summation, the straight–line spectrum of print news framing techniques for 

reporting the coral reef crisis in Florida and Hawaii has been illustrated below to incorporate 

the additional relationships uncovered (Figure 31). Each connection may or may not carry 

with them their own implications for successful coral reef crisis framing, but it appears that 

two sides of a spectrum can still be easily distinguished. Future study on coral reef crisis 
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framing should analyze the prevalence of frames emphasizing coral reef conservation actions 

versus frames that focus on the reasons coral reefs are declining.  

 

 

Framing versus Agenda Setting 

One limitation of this study was the use of a coding rubric that did not include a 

measure for type of government action being reported. Based on the primary results of this 

research, it was determined that an in–depth post–examination of type of government 

conservation actions implemented for coral conservation per year and month would be 

beneficial. The NOAA (2017) timelines for both states continue through 2013, so this post–

analysis was truncated to include articles published within the years 1997 through 2013.  

Figure 31: All Significant Relationships 
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Nevertheless, this supplementary analysis examined the possible loop of influence 

between news reporting and conservation action as a potential top–down or bottom–up 

effect. Continuously reporting the need for certain actions prior to the implementation of 

such an action may uncover the presence of agenda–setting in local print news media in 

Florida or Hawaii, or both. The results indicated that agenda–setting frequency within the 

dataset of local print news articles reporting on the coral reef crisis is low in probability, 

although there were instances of conservation actions being implemented after it was 

reported that that specified action was necessary for coral recovery: 

(1) Florida Case 335 CTA(s) Reported (2005) – Need for establishing no-fishing zones in the 

reefs of South Florida; control over farming and coastal development to decrease runoff pollution; 

reduce greenhouse gas emissions  

Subsequent Government Actions – Outstanding Florida Waters Rule: 62-302.700: 

Prohibits pollution (2006); Climate Change Action Plan for the Florida reef system developed 

(2010); Discussions to harmonize regulations and fisheries management structures across South 

Florida (2013) 

(2) Hawaii Case 187 CTA(s) Reported (1998) – Need for more organized monitoring efforts 

(June)  

Subsequent Government Actions – Hawaii Coral Reef Monitoring Workshop held in 

Honolulu (1998); HCRI Coral Reef Assessment and Monitoring Program (CRAMP) Final 

Report (See report for details on activities and plans) (2000) 

(3) Hawaii Case 119 CTA(s) Reported (2004) – The need for a fishing ban in the Northwest 

Hawaiian Islands (January)  
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Subsequent Government Actions – Restrictions on fishing for crabs and lobsters 

implemented, and later heightened (2004); Northwestern Hawaiian Islands Marine Refuge 

established, and operations plan approved (2005) 

(4) Hawaii Case 113 CTA(s) Reported (2008) – Need for increased marine conservation 

areas to restrict recreational access (July)  

Subsequent Government Actions – West Hawaii Regional Fisheries Management Area 

created (2008); Kahekili declared Herbivore Fisheries Management Area (2009). 

Though agenda–setting instances are infrequent within this dataset, instances are 

present. An earlier postulation about the relevance of certain crisis frames to communities 

familiar with the crisis is also relevant here. It could be that communities of Hawaii and 

Florida already prioritize the health of their coral reefs, and framing techniques are what is 

required to perpetuate public focus. However, the significant differences found between 

state reporting of government actions for coral conservation create implications more 

relevant to Hawaiian rather than Floridian use of this frame. Instances of agenda–setting 

within this dataset were likely more influential on opinions and actions of the public in 

Hawaii and may have played a role in Hawaiian coral recovery. Should agenda–setting 

continue to manifest in the future, it would be expected that this pattern of influence in 

Hawaii and not in Florida would persist. This is an unfortunate prediction, as Floridian coral 

reefs are those in decline. This further intensifies the importance of standardizing successful 

versus unsuccessful coral reef crisis framing, and possibly the implementation of reporting 

government actions for coral conservation by print news media in Florida.  
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Conclusion 

Coral reefs are an invaluable resource to the economies and cultures of surrounding 

communities. Unfortunately, global decline of coral reefs has intensified due predominantly 

to the persistence of anthropogenic stressors—including overfishing, agricultural runoff, and 

pollution—inflicted by the very human populations that benefit the most from the presence 

of the reefs. Due to a knowledge gap surrounding the impact of framing techniques utilized 

to communicate the coral reef crisis, this quantitative content analysis aimed to identify 

differences in coral reef crisis framing between local print news sources from the two reef–

proximate U.S. states of Florida and Hawaii.  

Floridian coral reefs are still in decline, but Hawaiian coral reefs had recently 

undergone a spike in recovery from a serious bleaching event at the time this analysis began. 

Therefore, the primary question driving this study inquired about the possible differences in 

frames used between Floridian and Hawaiian print news, as the apparent condition of coral 

reef ecosystems appears to differ between these two states. Different framing techniques 

used since 1997 were expected to align with perceived health of coral reefs in either Florida, 

which is in decline, or Hawaii, which is in recovery.  

Primary results of crosstabulation chi–square procedures supported the hypothesis 

that differences exist in the coral reef crisis frames utilized by local print news in Florida and 

Hawaii. News coverage of (a) government actions implemented to conserve coral and (b) 

additional causes of coral decline, excluding global warming or climate change, were 

identified as significantly different between Florida and Hawaii. Print news articles published 

in Florida were significantly more likely to report additional causes of coral decline, whereas 

articles published in Hawaii were significantly more likely to report U.S. government actions 
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implemented to conserve coral. Print news in both states may be shifting public attention 

toward opposite ends of a continuum ranging from a focus on why the crisis is occurring, 

which is associated with Florida and coral decline, to a focus on what is being done to save 

the coral, associated with Hawaii and apparent coral recovery.  

Results from supplementary analyses expanded these identified relationships and 

offered evidence surrounding additional connections between frames and their use in local 

print news in Florida and Hawaii. Traditional environmental crisis framing indicates heavy 

usage of the frame for global warming or climate change as a cause of the crisis, and minimal 

employment of the frame for reporting additional causes of the crisis. However, the opposite 

was discovered for coral reef crisis framing. Global warming or climate change frames were 

minimally present within this dataset and were also significantly and inversely related to the 

reporting of government actions for coral conservation, a frame found to be related to coral 

recovery in Hawaii. Additional causes of coral decline were often reported within this 

dataset, but this frame was found to be related to coral decline in Florida.  

Moreover, instances of agenda–setting were discovered in an analysis of specific 

government actions reported in the dataset of print news articles as compared to those 

outlined by NOAA (2017). Since Hawaiian print news articles were identified as significantly 

more likely to report government actions implemented for coral reefs than those published 

in Florida, any presence of agenda–setting within this dataset was likely more influential on 

opinions and actions of the public in Hawaii and may have played a small role in Hawaiian 

coral recovery. Additionally, any future presence of agenda–setting is expected to be more 

relevant to Hawaiian local communities than Floridian ones, which is unhelpful to the 

declining coral in Florida.  
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This suggests a heightened need for the implementation of a standard for coral reef 

crisis framing which may lead to coral recovery. An experiment where messages about coral 

decline were cast in differing ways may be able to identify what sorts of campaigns or 

interventions are most likely to assist U.S. residents in becoming aware of (a) coral reef 

decline, (b) the environmental and economic costs of this decline to fisheries, tourism, and 

the oceans, and (c) the steps that may assist in recovery of some coral reefs. The overall 

results of this research establish a fundamental platform for successful versus unsuccessful 

framing techniques for coral reef crisis reporting. In conclusion, a focus on what can be 

done to rectify what might otherwise be viewed as a dire situation is a more successful coral 

reef crisis frame than those concerning the causes of the coral reef crisis.  
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APPENDICES 

Appendix A: Initial Draft Codebook 

 
Coral Reef Crisis Framing: An analysis of coral reef print media 

news coverage in Florida and Hawai’i (1997-2019) 
 

Codebook 
October 2019 

 
GENERAL CODING PROCEDURE: 

 
Codes for Questions 1, 3, 5, and 6 are in the name of the file. In many cases, you will 

find the most pertinent and necessary information in the headline, the subtitle, and the first 
paragraph of each article. If the context of the article is still too ambiguous to define after 
analyzing these elements, skip to the first mention of coral reef ecosystems or artificial reef 
systems in the story and explore the proximate contexts while considering the content of the 
title, subtitle, and first paragraph. When in doubt, focus on what is mentioned specifically by 
name rather than broad information. Lastly, consider the quotes within the article. 
Prioritizing the sections of the news story in this way will be helpful in determining which 
code is most appropriate when more than one is accurate but only one may be selected. 
Finally, the codebook is created as a survey in Qualtrics. Answer the question using the 
following link for each article:  

 
https://gmuchss.az1.qualtrics.com/jfe/form/SV_cYDkaB802wobNuB 

 
 
SECTION A - Descriptive Codes 
 
1 3-Digit Article ID Number 
 
2   Coder ID Number 
 
3   Newspaper Name 
 

Choose one of the following: 

https://gmuchss.az1.qualtrics.com/jfe/form/SV_cYDkaB802wobNuB
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1. South Florida Sun Sentinel 
2. Tampa Bay Times 
3. News-Press 
4. The Palm Beach Post 
5. The Tampa Tribune 
6. The Orlando Sentinel 
7. Florida Today 
8. Palm Beach Daily News 
9. Pensacola News Journal 
10. Tallahassee Democrat 
11. The Key West Citizen 
12. Florida Keys Free Press 
13. Hawaii Tribune Herald 
14. Honolulu Star Advertiser 
15. Honolulu Star Bulletin 
16. The Honolulu Advertiser 

 
4  State of Publication 
 

Choose one of the following:  
1. Florida 
2. Hawaii 

 
5     Year of Publication 
 

Simply note the four-digit year. 
 
6   Month of Publication 

 
Choose one of the following: 

1. January 
2. February 
3. March 
4. April 
5. May 
6. June 
7. July 
8. August 
9. September 
10. October 
11. November 
12. December 

 
7 Establishing Focus 
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How close to the beginning of the news story do the words “coral reef” (or “coral”, 
“corals”, “reef”, or “reefs”, individually) in reference to the ecosystem or an artificial 
reef system first appear in text?  

 
Choose one of the following: 

1. Title 
2. Subtitle 
3. First paragraph 
4. After the first paragraph 

 
8 Establishing Locality 
  

Where are the coral reefs to which the article is predominantly referring? 
  
 Choose one of the following: 

1. Florida 
2. Hawai’i 
3. Other 
4. Multiple regions discussed 
5. No specific region referenced 

 
9  Establishing Government Action 
 

Does the article highlight any specific U.S. government actions taken or to be taken 
to conserve coral reefs?  
 
Choose one of the following: 

1. Yes 
2. No 

 
 
SECTION B – Crisis Framing 
 
10 Economic Impacts of Coral Reef Decline 
 

Which of the following economic benefits provided by coral reef ecosystems were 
explicitly highlighted in the article?  

 
Choose one of the following: 

1. The “Economy” was mentioned by name 
2. Coral reef goods and services (tangible benefits like shoreline protection, fish 

habitats, or raw materials) 
3. The tourism industry 
4. Local jobs 
5. Other 
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6. Multiple economic benefits were mentioned 
7. No economic benefit provided by coral reef ecosystems was mentioned 

 
11  Sentiment: Decline or Recovery 
 

Based on the article, are coral reefs currently declining or recovering?  
 

Choose one of the following: 
1. Decline 
2. Recovery 
3. Both 
4. Neither 

 
12  Tone: Optimism or Pessimism 
 

Does the information offered by the article portray optimism or pessimism 
associated with the future of coral reefs? 

 
Choose one of the following: 

1. Optimism 
2. Pessimism 
3. Both 
4. Neither 

 
13 Emotion: Anger or Sadness 
 

Based on the article, is there anger or sadness associated with the coral reef crisis? 
 

Choose one of the following: 
1. Anger 
2. Sadness 
3. Both 
4. Neither 

 
14 Conflict: Acting to Save the Reef 
 

If the article highlighted any action taken or to be taken to conserve coral reef 
ecosystems does the article also discuss any conflicts associated with this action? 
Note: For this code, actions are not limited to those taken by the government. Any action should be 
analyzed. 

  
Choose one of the following:  

1. Yes 
2. No 
3. No coral reef conservation action mentioned 
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15 Extent: Global Warming and Climate Change versus Stand-Alone Issue 
 

Based on the focus of the article, what is the extent of the coral reef crisis in relation 
to global warming and/or climate change?  

 
 Choose one of the following: 

1. Global warming and/or climate change is the true problem and coral reef 
decline is an unfortunate side effect  

2. Coral reef decline is the true problem and global warming and/or climate 
change is one causal factor 

3. Both issues are balanced 
4. No mention of the words “global warming” and/or “climate change” in the 

article 
 
16  Causes of Risk Reported 
 

If one or more causes of coral reef decline is reported, is this cause the focus of the 
article? Note: Causes here do not include Global Warming or Climate Change. 
  
Choose one of the following:  

1. Cause first reported in the title 
2. Cause first reported in the subtitle 
3. Cause first reported in the first paragraph 
4. Cause first reported after the first paragraph 
5. No cause of risk is reported in this article 

 
17 Verbal Analysis of Environmental Uncertainty 
 

Is this article presenting conclusive or uncertain information about the coral reef 
crisis? Note: focus on use of words like “may”, “might”, “if”, “could”, “probably”, or “possibly” 
versus “will”. 
  
Choose one of the following:  

1. Information is conclusive 
2. Information is uncertain 
3. Information is mixed 

 
18 The Future of Coral Reefs 
 

Does the article ever speculate about the future of coral reef ecosystems? 
 

Choose one of the following: 
1. Yes 
2. No 
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Appendix B: Final Coding Rubric for Coral Reef Crisis Framing 

 
Coral Reef Crisis Framing: An analysis of coral reef print media 

news coverage in Florida and Hawaii (1997-2019) 
 

Codebook 
October 2019 

 
 

GENERAL CODING PROCEDURE: 
 

In many cases, you will find the most pertinent and necessary information in the 
headline, the subhead, and the first paragraph of each article. If the context of the article is 
still too ambiguous to define after analyzing these elements, skip to the first mention of coral 
reef ecosystems or artificial reef systems in the story and explore the proximate contexts 
while considering the content of the headline, subhead, and first paragraph. When in doubt, 
focus on what is mentioned specifically by name rather than broad information. Lastly, 
consider the quotes within the article. Prioritizing the sections of the news story in this way 
will be helpful in determining which code is most appropriate when more than one is 
accurate but only one may be selected. Finally, the codebook is created as a survey in 
Qualtrics. Answer the question using the following link for each article:  

 
https://gmuchs s.az1.qualtrics.com/jfe/form/SV_cYDkaB802wobNuB 

 
 
SECTION A - Organizational Codes 
 
i Coder ID Number 
 
ii   3-Digit Article ID Number 
 
1     Year of Publication (a=1) 
 
2   Month of Publication (a=1) 

 
Choose one of the following: 

13. January 
14. February 
15. March 
16. April 

https://gmuchss.az1.qualtrics.com/jfe/form/SV_cYDkaB802wobNuB
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17. May 
18. June 
19. July 
20. August 
21. September 
22. October 
23. November 
24. December 

 
3   Newspaper Name (a=1) 
 

Choose one of the following: 
17. South Florida Sun Sentinel 
18. Tampa Bay Times 
19. News-Press 
20. The Palm Beach Post 
21. The Tampa Tribune 
22. The Orlando Sentinel 
23. Florida Today 
24. Palm Beach Daily News 
25. Pensacola News Journal 
26. Tallahassee Democrat 
27. The Key West Citizen 
28. Florida Keys Free Press 
29. Hawaii Tribune Herald 
30. Honolulu Star Advertiser 
31. Honolulu Star Bulletin 
32. The Honolulu Advertiser 

 
4 State of Publication (a=1) 

 
Choose one of the following:  

3. Florida 
4. Hawaii 

 
 
SECTION B - Descriptive Codes 
 
5 Establishing Focus (a=.934) 

 
How close to the beginning of the news story do the words “coral reef” (or “coral”, 
“corals”, “reef”, or “reefs”, individually) in reference to the ecosystem or an artificial 
reef system first appear in text?  

 
Choose one of the following: 
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5. Headline 
6. Subhead 
7. First paragraph 
8. After the first paragraph 

 
6  Establishing Government Action (a=.926) 
 

Does the article highlight any specific U.S. government actions (federal or state) 
taken or to be taken to conserve coral reefs?  
 
Choose one of the following: 

3. Yes 
4. No 

 
SECTION C – Crisis Framing 
 
7 Anger-Inducing Frames: Blame (a=.803) 
 

Is there outrage associated with the state of coral reefs discussed in the article? Note: 
Consider quotes, and this code is specific in that a human element is to blame based on the article. 

 
Choose one of the following: 

5. Yes 
6. No 

 
8 Conflict: Acts of Conservation versus Controversial Actions (a=.843) 
 

Which of the following types of actions are highlighted in the article? Note: Research 
only counts as an action when the study involves physically acting to help the corals. Compiling coral 
reef data, however, does count as an action. 
  
Choose one of the following:  

4. A specified action is helping or is intended to help conserve coral reefs 
5. A specified action is helping or is intended to help conserve coral reefs, but 

this action faces opposition in some way 
6. A specified action is harming or is predicted to harm coral reefs 
7. A specified action is harming or is predicted to harm coral reefs, and this 

action faces opposition in some way 
8. None of these types of actions are mentioned in the article 

 
9 Economic Impacts of Coral Reef Decline (a=1) 
 

If economic benefits of coral reefs were mentioned, where in the article were 
benefits first reported? Note: These include any mentions of the economy in general, the tourism 
industry, local jobs, or coral reef goods and services like shoreline protection, sand and other raw 
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materials, fish habitats, etcetera. 
  

Choose one of the following:  
6. Economic benefit first reported in the headline 
7. Economic benefit first reported in the subhead 
8. Economic benefit first reported in the first paragraph 
9. Economic benefit first reported after the first paragraph 
10. No economic benefits are reported in this article 

 
10 Causes of Risk Reported: Global Warming and/or Climate Change (a=1) 
 

If “Global Warming” or “Climate Change” were cited as causes of coral reef decline, 
where in the article were these causes first reported? 

 
 Choose one of the following: 

1. Cause first reported in the headline 
2. Cause first reported in the subhead 
3. Cause first reported in the first paragraph 
4. Cause first reported after the first paragraph 
5. “Global Warming” and/or “Climate Change” are not mentioned in this 

article 
 

11 Causes of Risk Reported: Additional Stressors (a=.906) 
 

If any additional causes of coral reef decline were mentioned, where in the article 
were these causes first reported? Note: Exclude “Global Warming” or “Climate Change”. 
  
Choose one of the following:  

1. Cause first reported in the headline 
2. Cause first reported in the subhead 
3. Cause first reported in the first paragraph 
4. Cause first reported after the first paragraph 
5. No additional causes of risk are reported in this article 
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