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LIST OF DEFINITIONS 

Blog An abbreviation of the term weblog, a blog is a site maintained by 
an individual or organization with frequent/regular written entries 
appearing in reverse chronological order, usually containing news 
or commentary on a specific subject. A key characteristic of blogs is 
their extensive use of hyperlinks to other blogs and online content 
(Carlson, 2007). 

Conventional/  Beef products produced using any standards other than USDA’s 
traditional beef National Organic Program.  
 
Elaboration  A dual process communication model of persuasion developed by 
Likelihood Model  R. E. Petty and J. T. Cacioppo, which illustrates that there are two  
 routes to persuasion, one central where elaboration and cognition  
 are high, the other peripheral where elaboration and cognition are  
 lower, which are located at each end of a continuum. (Petty and 
  Cacioppo, 1984). 
  
Framing “Framing refers to the way events and issues are organized and 

made sense of, especially by media, media professionals, and their 
audiences” (Reese, 2003, p. 7). “Frames are organizing principles 
that are socially shared and persistent over time, that work 
symbolically to meaningfully structure the social world” (Reese, 
2003, p. 11). 

Interactivity The presence of functions that allow users to interact with the 
content on a website through the use of technology. Interactive 
functions help users to “make choices and exert control over the 
communication process” performing activities such as clinking on 
hyperlinks, entering comments on a website, and so forth (Chung & 
Yoo, 2008, p. 378). 

Mass media All media produced by an individual or organization that is intended 
for distribution to mass audiences, including traditional media 
sources such as print newspapers and magazines, as well as 
broadcast media such as radio, television, and Internet media 
(including blogs, podcasts, videos and message boards). 

Millennials The generation of young people, born in or after 1982, who are now 
in college and are considered the generation following ‘Gen X,’ 
according to Howe and Strauss (2000). 

 
Need for Cognition “Refers to an individual’s tendency to engage in and enjoy effortful 

cognitive endeavors. Research on need for cognition suggests that 
this characteristic is predictive of the manner in which people deal 
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with tasks and social information” (Cacioppo, Petty, & Kao, 1984, p. 
306). 

 
News Schudson (2003) defined news as something people make; things 

and events that are “publicly notable (within a framework of shared 
understanding that judges it to be both public and notable)” (p. 6). 

 
News habit Habitual or repeated use or consumption of news information. The 

Pew Research Center uses the term news habit to discuss the way 
in which, how frequently, and what kinds of news people use on a 
regular basis. 

 
News source/outlet Any professional news organization or journalist that has as its 

business the production of news information for consumption by the 
public. 

 
Online news News information delivered via the Internet. 
 
Organic beef Any beef produced within specifications outlined by the USDA in 

the National Organic Program Standards.  These standards and 
regulations include the statement that “animals raised on an 
organic operation must be fed organic feed and given access to the 
outdoors. They are given no antibiotics or growth hormones” (U.S. 
Department of Agriculture, 2008). 

 
Recall Recall is defined…as the recollecting of an earlier event and its 

surrounding circumstances" (Booth, 1970, p. 604). In this study, 
recall of information is used as a proxy measurement for 
knowledge/learning. Whether an individual learns or gains 
knowledge from a news story is influenced by a variety of factors 
pertaining to the social and behavioral situation of how the user 
receives the story and the environment in which he finds himself 
(DeFleur, Davenport, Cronin, & DeFleur, 1992). 

 
Traditional website A website with low levels of interactivity/interactive functions. 
 
Dynamic website A website with high levels of interactivity/interactive functions. 
 
Web 2.0 Characterized by interactivity and collaboration, Web 2.0 is a set of 

technologies, which are intended to encourage participation and 
socialness among individuals on the World Wide Web.  Commonly 
used Web 2.0 technologies include podcasts, wikis, blogs, videos, 
photo sharing services, as well as social networking sites and 
services (Madden & Fox, 2006).  
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News media coverage of issues and events affects public attitudes and 

perceptions and stories and messages appearing in news media are framed, often 

highlighting conflict to discuss issues of the day. In the past two decades, news stories 

highlighting problems related to food safety have increased due to well-publicized food-

related crises such as E. coli in spinach and beef, salmonella in peanut butter, and 

bovine spongiform encephalopathy (mad cow) in beef. Consumers have consequently 

reported increasing concerns over the safety of food and have moved toward organic 

products to alleviate such fears. At the same time, the manner in which consumers get 

news has changed; today’s consumer most often turns to the Internet for news 

information. However, previous research indicates that messages delivered online may 

be processed differently than those read on the page, especially when they include 

elements of fear. This study utilized an experimental design with a convenience sample 

of 410 university students to examine how risk/benefit message framing and website 

interactivity impacted individuals’ information recall and change in attitude after 

exposure to an online news story. 
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The results of the study indicated that significant differences existed in attitude 

change between individuals receiving risk-framed message treatments and those 

receiving benefit-framed treatments, with those receiving risk-framed messages having 

a greater overall change in attitude. No significant differences among treatment groups 

were present in this study, possibly due to the high prior level of knowledge about the 

subject on the part of the participants. 

This study attempted to determine if risk/benefit message framing and website 

interactivity impacted subjects’ ability to recall information after exposure to a news 

story and affect a change in attitude. The results suggest that the level of website 

interactivity employed in this study was not sufficient to impact subjects’ information 

recall or attitude change, however, the frame employed did affect attitude change.  

 



 

19 

CHAPTER 1 
INTRODUCTION 

First it was hamburger, then municipal water, apple cider…and now, 
spinach.  Is nothing safe?  

— Maki, 2006. 

In September 2006, a large-scale outbreak of the bacteria E. coli O157:H7 was 

found in fresh spinach from California’s Central Valley region.  During the course of the 

outbreak, more than 200 individuals in 26 states were hospitalized due to illness and 

three died of their infections.  The Centers for Disease Control and Prevention (CDC) 

and the Food and Drug Administration (FDA) worked in collaboration with Natural 

Selection Foods, the company found to have distributed substantial portions of the 

affected product, to recall all bagged and loose fresh spinach.  The sale of spinach 

nationwide, a $107 million industry, ground to a halt and is estimated to have cost 

California growers as much as $3,500 an acre.  “Almost overnight organic spinach went 

from an ultimate health food to the ultimate health risk” (Curtin & Gaither, 2007, p. 1). 

During the month of January 2009, an outbreak of salmonella in peanut products 

distributed by Peanut Corporation of America (PCA) sickened hundreds of people and 

prompted extensive recalls of peanut products (DeNoon, 2009). More than 3,900 

different consumer items were recalled due to the contamination, many of which were 

produced at the company’s plant in Blakely, Georgia, which had previously failed a 

federal inspection by the Food and Drug Administration (Maugh & Engel, 2009; 

Wittenberger & Dohlman, 2010). The outbreak’s size and scale raised the attention of 

legislators on Capitol Hill who then called for stricter food safety standards and 

increased federal inspections (Harris, 2009). 
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Media coverage of these two food-safety related events, E. coli in spinach and 

salmonella in peanut products, received considerable media attention.  Food scares 

such as these and others involving salmonella, listeria, and bovine spongiform 

encephalopathy (BSE) have resulted in the public’s increased awareness and concern 

about food safety issues (Shaw, 2004). The extent of coverage these events received 

supports Tucker, Whaley and Sharp’s (2006) assertion that food safety is a growing 

concern worldwide.  Indeed, it underlies the importance of studying the relationship 

among these events, how they are portrayed in the mass media and how consumers 

perceive messages regarding these topics.  “The influence of mass media should not be 

underestimated because perceptions and attitudes go hand-in-hand.  Many of the 

attitudes expressed through the media directly affect consumers’ perceptions of 

agriculture” (Haygood, Hagins, Akers, & Keith, 2002, p. 3). 

For decades, the predominant concern regarding food in most of the world was 

whether enough was produced and available to feed the population (Sobal & Maurer, 

1995).  In much of the developing world, this is still true.  However, today in the United 

States as in other developed countries, consumer concerns about quantity have been 

replaced by concerns about quality (Sobal & Maurer, 1995).  As our rapidly modernizing 

society continues to move further from its agrarian roots and towards an increasingly 

urbanized landscape, public knowledge about agricultural production practices diminish 

(Doerfert, 2003) and fears about food safety risks increase (Anderson, 2000).  

Fewer than 1% of the American workforce is engaged in production agriculture 

occupations (Hurt, 2002). This lack of first-hand agricultural knowledge contributes to 

attitudes and perceptions that are primarily based on media accounts (Ten Eyck, 2000; 
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Whaley & Tucker, 2004).  For most people, there is a fear that, since food production is 

increasingly centralized, they have lost the ability to have control over the safety of their 

food (Anderson, 2000).  With this come increased fears of food safety incidents.  

Indeed, Gregory (2000) noted “the decline in public confidence [of food safety] has been 

associated with an increase in the frequency of food scares” (p. 251). It also seems that 

as agricultural production becomes more technically oriented, food safety concerns 

related to these technologies (biotechnology and genetically modified foods, for 

example) increase as well (Gregory, 2000). 

Food Concerns and Media Coverage 

Concerns about risks associated with eating foods produced in a certain manner 

are on the rise, now that the focus on food has shifted from producing enough to 

producing food of high quality that is safe to eat. Over the last decades, several notable 

incidents of agricultural products prompting food scares have arisen, including pesticide 

residues, bacterial contamination, and concerns about biotechnology and genetically 

engineered foods (Tucker, Whaley, & Sharp, 2006). Yiridoe, Bonti-Ankomah, and Martin 

(2005) noted: 

Food scares have spanned several years, including…problems of mercury 
in fish, botulism in tinned (canned) salmon and hormone residues in veal 
and beef in the 1970s; salmonella in the 1980s, bovine spongiform 
encephalopathy (BSE) and E. coli in the 1990s; and food and mouth 
disease in the 2000s (p. 198). 

The controversy over the use of the chemical Alar (used by producers to keep 

apples from ripening prematurely, both on the tree and during transport) on apples 

came to a head in 1989 when a major story regarding chemical residues and the threat 

to children aired on CBS’s 60 Minutes news magazine program (Herrman, Warland, & 

Sterngold, 1997).  As Alar is a carcinogen, consumers were outraged to learn about the 
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extent of the threat. Months of negative publicity followed, keeping the issue on the 

radar of consumers, despite the fact that many apple producers and food transport 

companies had voluntarily agreed to ban the use of the chemical on their products. 

Meat products, specifically beef, are prominent on the radar of concern for 

consumers due in part to a few significant beef-related food safety scares.  In 1993, the 

Health Department in Washington State was contacted by Seattle’s Children’s Hospital 

and told that a high number of children were being treated for infections of the bacteria 

E. coli O157:H7  (Ulmer & Sellnow, 2000). Two days after the report from the Seattle 

area hospital, the president of the fast food restaurant Jack-in-the-Box was alerted that 

there was a connection between hamburgers sold by the company and this highly 

unusual number of illnesses, considered by that time an outbreak of E. coli (Ulmer & 

Sellnow, 2000).  One month later, three children under the age of three had died from 

their illnesses; 400 people in all were found to have been infected due to the outbreak in 

three separate states: Washington, Idaho, and Nevada (Adelson, 1993). The 

contaminated burgers served at Jack-in-the-Box restaurants were traced back to a lot of 

500,000 contaminated hamburger patties. As a result, Powell (2000) noted: 

E. coli O157:H7 became the focus of Congressional debates on regulatory 
reform, tragic tales from bereaved parents, and the subject of investigative 
journalism. More importantly, in the wake of the [outbreak] stories about 
microbiological food safety began appearing more frequently and more 
prominently in American media (p. 1). 

A Canadian scientist first identified E. coli O157:H7, a variant of normal human 

gut bacterium, in 1982 as a cause of disease in humans. Scientists determined that 

ruminant animals (cattle, sheep, deer) can serve as reservoirs for the bacteria, and it is 

often found in their guts and on their hides. When humans eat food contaminated with 

E. coli O157:H7, the bacteria attach to the surface of the intestines and cause the 
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release of a toxin that is then absorbed through the intestinal wall, which can cause 

hemolytic uremic syndrome (HUS).  HUS is a renal disease causing severe anemia and 

loss of liver function. This disease is the leading cause of kidney failure in children and 

also poses a risk to adults with suppressed immune systems (Leiss and Powell, 2004).    

Media coverage of the outbreak helped Americans become familiar with terms 

like salmonella, shigella, campylobacter, listeria, and of course, E. coli.  The incident in 

Washington state “sparked a surge in the public awareness of bacterial risks in food and 

catalyzed political reform of the entire meat inspection system in the United States” 

(Leiss & Powell, 2004, p. 78). However, concerns regarding food safety and meat, 

specifically beef, have not been limited to bacterial contamination issues. 

The first outbreak of Bovine Spongiform Encephalopathy (BSE, more commonly 

known as mad cow disease) occurred in Britain in 1986, but by 1992, the disease had 

been classified as an epidemic, with more than 1,000 cases reported (Jin, 

Skripnitchenko, & Koo, 2004).  BSE, a degenerative neurological disease found in 

cattle, is caused by misfolded proteins (called prions), which build up in the central 

nervous system and eventually kill the animal (BSEinfo.org). The impact of the disease 

on the British cattle industry was significant.  “The arrival of bovine spongiform 

encephalopathy (BSE) in the UK during the late 1980s was a turning point in the 

relationship between the consumer and the food industry” (Anderson, 2000, p. 260).   

British consumers, increasingly distrustful of their government and its ability to 

regulate food safety, blamed intensive farming techniques for the tragedy (Leiss & 

Powell, 2004). British media seized on the crisis and sensationalized the story, citing 

“an epidemic of unknown size” and drew analogies to devastating human diseases such 
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as AIDS, while emphasizing the damage to the British beef industry (Brookes, 1999, p. 

252). By all accounts, the massive media coverage of the outbreak had brutal effects on 

the British beef industry and contributed to doubts about whether or not the British 

government could protect its citizens from this unfamiliar and devastating disease 

(Brookes, 1999; Leiss & Powell, 2004). 

Media reports in the U.S. (and in Canada, which also has a large cattle industry) 

during 1996 extensively commented on this link between the disease and intensive 

farming, but also emphasized that the risk of BSE appearing in the United States was 

small (Leiss & Powell, 2004).  

In May 2003, Canada reported its first case of BSE (Jin, Skripnitchenko, & Koo, 

2004). Canada, much like the United States, has a farm economy that is heavily 

impacted by its beef industry. The majority of Canadian beef is exported to other 

countries, however, and according to the Canadian Ministry of Agriculture, Food, and 

Rural Development, total beef sales to the United States from Canada during 2002 was 

approximately $1.3 billion (Ministry of Agriculture, Food, and Rural Development, 2003, 

as cited in Ruth, Eubanks, & Telg, 2005). 

Mere months after Canada’s BSE outbreak, the disease appeared in a cattle 

herd in Washington State (BSEinfo.org) changing the landscape of the United States’ 

beef industry forever (Ashlock, Cartmell, & Keleman, 2006).  Several new governmental 

regulations were put in place following the BSE outbreak in the United States including 

an expansion of the disease surveillance program, a ban on ‘downer cattle’ – “cattle that 

are too injured, weak, or sick to stand and walk” (Stull, Payne, Berry, & Reynolds, 2007, 

p. 227), regulation of certain technologies used to process beef, and the development of 
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a national animal identification program (Economic Research Service, 2006). 

Sometimes referred to as “the cow that stole Christmas” (Ashlock, Cartmell & Keleman, 

2006; Economic Research Service, 2006), the arrival of BSE in the United States was 

characterized in media coverage of the incident as an industry crisis, an economic 

calamity, and as yet another health risk to be concerned about due to the link between 

BSE and a human variant of the disease, Cretuzfeldt-Jakob disease (Ashlock, Cartmell 

& Keleman, 2006). 

In September 2006, the large-scale outbreak of the bacteria E. coli O157:H7 

found in fresh spinach from California’s Central Valley region illustrated that food safety 

concerns are not limited to meat products.  “The media had a field day reporting on the 

possible cause(s) and extent of this food safety scare, frequently capitalizing on the 

paradox that spinach and leafy greens more generally, once considered healthy foods, 

were now the source of serious bacterial contamination, illness, and worse” (DeLind & 

Howard, 2008, p. 302). Concern about food safety is one of several reasons consumers 

have begun to turn to organic food.  

Organic Food on the Rise 

Interest in organically produced food is increasing globally, and researchers have 

determined that this interest is a response to concerns about agricultural practices, 

animal welfare, food safety, human health and the environment (Hwang, Roe, & Teisl, 

2005; Onyango, Hallman, & Bellows, 2007; Yiridoe, Bonti-Ankomah, & Martin, 2005). 

The International Federation of Organic Agriculture Movements (IFOAM) reported that 

as of the close of 2008, more than 35 million hectares of land are certified to organic 

production standards, a rise in 3 million from the 2007 year, and the global organic 

product market was worth more than $50 billion in 2008 (IFOAM, 2010). In the U.S. 
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“since the late 1990s…organic production has more than doubled, but the consumer 

market has grown even faster.  Organic food sales have more than quintupled, 

increasing from $3.6 billion in 1997 to $21.1 billion in 2008” (Greene, Dimitri, Lin, 

McBride, Oberholtzer, & Smith, 2009, p. iii). The USDA’s Economic Research Service 

reported that milk and produce are the top two sales categories of organic food 

(Greene, et al., 2009), and fresh fruits and vegetables also dominate the market 

(Yiridoe, et al., 2005).  While organic food costs more to produce, evidence suggests 

consumers are willing to pay the price premiums.  In addition to organic food products, 

organic inputs such as soybeans are increasing in popularity. USDA statistics show that 

organic soybeans were a more profitable crop than conventionally raised soybeans 

during 2006 (Greene, et al., 2009). In a significant statement of the importance of 

organic food to the consumer market, Congress included money in the 2008 Farm Bill, 

the first such provision, to provide support to farmers converting to organic production 

methods (Greene et al., 2009). 

While there is no declarative date associated with the organic and natural food 

“movement” or rise to prominence, according to Belasco (1993) “organic foods have 

been around since the natural foods social movements of the 1960s” (p. 285). Gregory 

(2000) noted “the food safety scares of the 1980s helped to direct consumers’ attention 

towards organic and health foods. Demand for organic foods increased during the late 

1990s” (p. 253). 

As consumers react to food safety issues and show an interest in the 

environmental effects of pesticides and genetically modified foods, organic foods have 

become more and more attractive to consumers as safe and healthy alternatives 
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(Hughner, McDonagh, Prothero, Schultz, & Stanton, 2007). In Britain, concern about 

health is the primary reason consumers choose to purchase organic foods (Harper & 

Makatouni, 2002). In the United States, consumers choose organic (in order of 

decreasing importance) because of its perceived safety, freshness, general health 

benefits, nutritional value, environmental impact, and flavor (Bourn & Prescott, 2002). 

According to the Organic Trade Association (2010), fruit and vegetables account for 

almost 40% of the organic market, followed by dairy at 15%, beverages at 13%, breads 

and grains at 11%, and meat, poultry and fish at 2%. Chryssochoidis (2000) indicated 

that considerable confusion existed about the exact meaning of the term ‘organic’ for 

consumers. This confusion led the U.S. Department of Agriculture to develop the 

National Organic Program (NOP) in October 2002 (California Institute for Rural Studies, 

2005), which has helped the organic market to grow rapidly (Onyango, Hallman, & 

Bellows, 2007).  

The NOP requires that all products labeled and marketed as certified organic are 

inspected by the USDA. Crops certified as organic cannot be grown with conventional 

pesticides or fertilizers, and organic livestock must be given organic feed, access to the 

outdoors, and cannot be fed antibiotics or growth hormones. In addition, “the NOP 

regulations prohibit the use of genetic engineering, ionizing radiation, and sewage 

sludge in organic production and handling” (U.S. Department of Agriculture, 2008, para. 

6).  

In a review of studies profiling the characteristics of organic consumers, Hugher et 

al., (2007) noted that consumers tend to purchase organic products in order to avoid 

chemicals used in conventional food production. Similarly, Bourn & Prescott (2002) 
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determined pesticide residues and other conventional inputs were the primary reasons 

that consumers chose the perceived healthier alternative organic products.   

Consumers also often believe that organic food is more nutritious than 

conventional food (Jolly, 1991; Hill & Lynchehaun, 2002), however evidence in support 

of this belief is mixed. Studies investigating the nutritional superiority of organic foods 

have yielded contrasting conclusions (Yiridoe, Bonti-Ankomah, & Martin, 2005). 

Dangour, Dodhia, Hayter, Allen, Lock, and Uauy (2009) reviewed studies conducted on 

the nutritive value of organic versus conventional foods and determined that there was 

no conclusive evidence of a difference in nutrient quality, a conclusion which echoed 

Williams’s (2002) findings. “Overall, most studies report that consumers purchase 

organic foods because of a perception that such products are safer, healthier, and more 

environmentally friendly than conventionally produced alternatives” (Yiridoe, et al, 2005, 

p. 198). 

 “While concern about health is the primary motivator, consumers are also 

concerned about the environmental impact on intensive farming, and about the welfare 

of intensively-produced farm animals” (Harper & Makatouni, 2002, p. 288). The organic 

market in the United States has grown rapidly, in part as a result of consumer 

perceptions that organic foods alleviate food safety concerns (Onyango, Hallman, & 

Bellows, 2007).   “Recent scares associated with E. coli, salmonella, and BSE incidence 

are likely to have further intensified consumers’ already substantial interest in organic 

foods” (Onyango, Hallman, Bellows, 2007, p. 400). 

Bernard, Zhang, and Gifford (2006) noted that the increased availability and 

variety of organic food products, driven by consumer demand, is a trend that has had a 
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substantial impact on the U.S. food system in recent years.  According to the U.S. 

Department of Agriculture’s Economic Research Service (Greene, et al., 2009) organic 

production has risen to meet the demands of consumers, more than doubling since 

1997 when sales were $3.6 billion, to over $21 billion in 2008.  While the top two 

organic food product categories are organic produce and milk, during 2006 “organic 

soybeans were more profitable than conventional soybeans” (p. iii), illustrating that while 

organic food costs more to produce, it also commands premium prices for producers.   

Reflecting consumers’ desires, one of the fastest growing segments of the organic 

food industry is organic meat and poultry, which is increasingly offered at university 

dining facilities, airport restaurants, hotels and at vacation destinations (Storck, 2008). A 

joint survey between the American Meat Institute and the Food Marketing Institute  

(2008) indicated that in the previous three months, 19% of consumers had purchased 

organic or natural meat. 

The rise in popularity of organic and natural foods can be seen in a number of 

consumer market metrics.  In the marketing of food, the rise can be seen in the 

expansion of Whole Foods Market and other chains like it.  Since its initial public 

offering in 1992, the stock price of the company has risen almost 25-fold (McGinn, 

2005) and in February 2007 the company purchased the Wild Oats supermarket chain, 

which focuses on the same market and declared that it intended to compete against 

larger retail stores such as Walmart and Safeway (Martin, 2008) to provide organic 

and natural foods.  Wallmart itself became a part of the organic food market and 

launched a USDA certified organic line of products in 2006 (Burros, 2006).  
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Mass Media Embrace Organic 

Marian Burros, a prominent food journalist for the New York Times, wrote that 

2006 “was the year that Americans got in touch with their food, and its varied political 

and social connections came into focus…The Nation devoted an entire issue…to food. 

Michael Pollan’s [book] Omnivore’s Dilemma, a book that took a look at industrial 

agriculture…became a bestseller. Fast Food Nation [the book by Eric Schlosser] was 

made into a film by the director Richard Linklater” (Burros, 2006, para. 6).  Burros 

declared 2006 the year that organic food went mainstream, noting that even Wal-Mart 

began carrying a line of USDA certified organic products in its stores.  Several popular 

magazines including Newsweek and Glamour ran features encouraging consumers to 

be certain to purchase food items produced organically, advocating that milk and other 

dairy products, beef, and produce grown conventionally contain the highest levels of 

contaminates (McGinn, 2008; Green, 2009). 

 In a content analysis of organic coverage in major newspapers in the United 

States, the United Kingdom, and Australia, Lockie (2006) determined that organic food 

and agriculture were portrayed in the news media as newsworthy in their own right, 

fashionable, high quality, a safe and natural alternative to conventionally grown foods, 

the solution to environmental problems caused by conventional farming, and the focus 

of scientific controversy over the risks and benefits of organic food and farming 

practices.  In media outlets, “organic foods were constructed…often in terms of what 

they were “not”-genetically engineered or the products of industrialized agriculture.  

However, while the link between food scares, genetic engineering, and organic food 

was strong, it was certainly not the only, or even dominant, framing of organic food” 

(Lockie, 2006, p. 319). 
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Role of Mass Media in Contemporary Society 

Just as food and eating are universal, few would argue that mass media influence 

almost every aspect of contemporary society, especially in the areas of politics, culture, 

daily social life and economics (McQuail, 2005).  Mass communications, coupled with 

technology, are the two elements that set modern society apart from previous societies 

(Dexter, 1964).  Before the arrival of mass media, communication happened primarily in 

a face-to-face manner (Dexter, 1964). However, communication, by definition, is a 

social activity, and cannot exist outside of some manner of social interaction 

(Mendelsohn, 1964). Schudson (2003) defines communication as “the social 

coordination of individuals and groups through shared symbols and meanings” (p. 11) 

and states that news dominates how members of society construct reality and obtain a 

sense of what is real and important.  Mass media also affect and impact the values and 

attitudes we hold as a society. In return, the values and attitudes of society, and 

individual users, impact mass communication (Mendelson, 1964). When a story 

appears in the media, its presence is conferred a kind of public legitimacy, providing a 

certification of its importance (Reese, 2003). Indeed, Price, Huang, and Tewksbury 

(1997) explored individuals’ beliefs about the power of news coverage to persuade and 

about audience vulnerability to the potential persuasive impact of media. Durfee (2006) 

noted that these researchers determined news information “produced an impact similar 

to that of persuasive communication” (p. 462). Durfee also commented that research in 

the media-effects tradition shows that “ ‘news coverage’ is the most uncritically 

accepted type of media message” (p. 462). 

Journalists and those who construct the news, often referred to as gatekeepers, 

are responsible for regulating much of what the public learns about the world 
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(Schudson, 2003). This often results in members of the media having an ability to 

construct news according to their own perceptions of events (Schudson, 2003).  In 

Making News, Tuchman (1978) explored the process of news construction, observing 

that it is inherently a social process. This process provides a kind of window to the world 

through which Americans learn about themselves, their country, leaders and events, 

other countries, and their leaders and events. “By seeking to disseminate information 

that people want, need and should know, news organizations both circulate and shape 

knowledge” (Tuchman, 1978, p. 2). This shaping of knowledge happens through the use 

of what Gitlin (1980) called information packages, or media frames, which allow 

journalists to communicate their meaning to audiences and readers more effectively. 

Frames, then, are considered “principles of selection, emphasis and presentation 

composted of little tacit theories about what exists, what happens, and what matters” 

(Schudson, 2003, p. 35). Price, Tewksbury, and Powers (1995) noted that framing of 

events and news in mass media “can thus systematically affects how recipients of the 

news come to understand these events” (p. 4). 

Schudson (2003) referred to framing as “as central a concept there is in the study 

of news” (p. 35). He pointed out that news almost inherently emphasizes conflict (mainly 

stemming from the journalistic tradition), which holds that there are two sides to any 

story. In constructing news, complex social processes are simplified to emphasize 

melodrama and tell stories of battles between good and evil. In short, news coverage is 

often triggered by things going badly (Schudson, 2003). 

Shoemaker and Reese (1996) pointed out: 

Media content may be based on what happens in the physical world, but it 
singles out and highlights certain elements over others; and the media’s 
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own structural logic is imposed on those elements.  Reality is necessarily 
manipulated when events and people are relocated into news or prime time 
stories. The media can impose their own logic on assembled materials in a 
number of ways, including emphasizing certain behaviors and people and 
stereotyping (p. 37). 

It may be that often, what the news highlights is conflict, negativity and elements 

of risk and fear. Altheid (1997) has written about fear being pervasive in American 

society. He noted that our societal sense of fear “has been produced through the 

interaction of commercial media, entertainment formats and programming, and the rise 

of the ‘problem frame’” (p. 648). According to Altheid, the problem frame focuses the 

discussion of events and creates boundaries for what will be discussed and how, as 

well as what will not be discussed. This problem frame has been promoted by the news 

media, especially in the post 9/11 era, and “the terms crime, victim, and fear are joined 

with news reports” with specific connections to terrorism (Altheid, 2006, p. 416).  

Specific fears related to food are reflected in mass media, and according to 

Anderson (2000) concerns about food safety are “rarely out of the media spotlight” (p. 

254). Verbeke (2005) noted “food quality and safety issues have received intensive 

media coverage in recent years” (p. 347).  Shaw (2004) noted that food scares such as 

salmonella and listeria outbreaks, and the incidence of BSE, have cause the public to 

be more aware of and concerned with food safety. Altheid (1997) noted “ shared 

knowledge about the social world in a mass-mediated society tends to be about ‘bad 

news’” (p. 658). Indeed it seems that the problem frame is indeed employed in relation 

to agricultural news, specifically in relation to food safety fears. 

News Consumption 

Across the country, news consumption is declining. The Pew Research Center for 

People and the Press (2008) reported in its Biennial News Consumption Survey that the 
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overall percentage of individuals using traditional news sources (newspapers, 

magazines, radio, and television) decreased from 90% in 1994 to 73% today.  Less than 

half of the American population reads a newspaper regularly, and that percentage of 

individuals fell from 40% to 34% between 2006 and 2008. Recently, the web surpassed 

television news as the most commonly used medium.  While the Pew Research Center 

(Kohut, Doherty, Dimock, & Keeter, 2008) reported that television was most commonly 

used medium for obtaining news, a more recent study indicated that the Internet is now 

the most essential medium when individuals were given a choice among television, 

radio, newspapers and the web (Edison, 2010).   

The Pew Center determined that the amount of time people tend to spend with the 

news on a given day is just more than one hour, but despite this online news use has 

increased notably (Kohut et al., 2008). A full 37% of those surveyed by Pew reported 

getting news online each week, about the same percentage of people who regularly 

watch cable news and more than the percentage of people who watch at least one of 

the nightly network news broadcasts. Daily use of online news sources has increased, 

but those who go online spend an average of only nine minutes with the news on a 

given day (Kohut et al., 2008). 

Agriculture and the Media 

One of the oldest uses of mass communication began as an effort to provide 

information about improving growing and production practices to farmers and 

agriculturalists in the country following the American Revolution (Boone, Meisenbach, & 

Tucker, 2000).  Agricultural communications, a term often interchanged with agricultural 

journalism, focused on helping farmers improve the quantity of food they produce 

through agricultural journals, pamphlets, and bulletins. 
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Agricultural societies and organizations initially filled the role of distributing 

information, creating monthly publications to reach their members (Boone, Meisenbach, 

& Tucker, 2000; Seevers, Graham, Gamon, & Conklin, 1997).  Seaman Knapp, dubbed 

by some as the father of modern day cooperative extension, worked diligently to provide 

farmers with information to help them become more efficient through moveable schools 

and demonstrations.  Communication about agriculture at that time was primarily about 

improving techniques to provide enough food for the growing population. 

In 1862, the federal government passed the Morrill Act, designed to provide land 

for the establishment of colleges to educate people in the agricultural and mechanic 

arts. Seen as an educational revolution, the idea was to provide education to the 

everyman.  But soon, instructors realized there was a lack of information from which to 

teach.  The establishment of the experiment stations followed with passage of the Hatch 

Act in 1887 (Seevers et al., 1997).    

In 1914, the Smith Lever Act was implemented to coordinate the efforts of 

experiment stations, agricultural colleges and a new organization called cooperative 

extension, which was designed to carry information developed at the experiment 

stations to those not able to attend the land grant colleges (Seevers, et al., 1997; 

Campbell, 1995; Rasmussen, 1989).  Over the years, a three-pronged approach to 

carrying agricultural information and research to “those who need it” was developed – 

teaching, research and outreach.  This tri-partite mission is carried out today through 

the cooperation of local (county), state, and federal organizations (Boone, Meisenbach, 

& Tucker, 2000). 
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Some decades later, communicating agriculture has evolved into a diverse field 

responsible for developing and disseminating news and marketing information related to 

food, agricultural, and environmental systems (Tucker, Whaley, & Cano, 2003).  In the 

early days of agricultural communications, documents were limited to books, 

commercial farm papers, magazines and journals, but with the expansion of 

communications also came to embrace radio, television, film, the Internet and other 

mediated technologies (Zumalt, 2004a).  The field has since expanded from a focus on 

production of food and fiber and information for those who produce it to a complex 

enterprise, encompassing research, production, processing, marketing, consumption, 

nutrition, and health (Zumalt, 2004b).   

Today, food appears in the news and in popular literature, and is viewed as “a 

complex interplay of cultural, economic, social, political, and technological forces” 

(Kniazeva & Venkatesh, 2007, p. 420).  Food scares and crises such as those 

mentioned above (outbreaks of E. coli and BSE) have caused the public to have an 

increased awareness and level of concern about food safety (Shaw, 2004). Powell and 

Leiss (2004) pointed out that as the distance between consumers and food producers 

increases, the most likely sources of information on food safety for consumers are mass 

media. The manner in which food safety issues are portrayed in the media impact how 

members of the public perceive these issues (Ruth, Eubanks, & Telg, 2005). 

“Perception is often reality, and statements by the media play a large role in shaping 

public perception” (Ashlock, Cartmell, & Keleman, 2006, p. 44). 

Today’s Media Landscape 

In society today, consumers have an abundance of information at their fingertips 

due primarily to the ubiquity of the Internet.  The Internet is a dominant force in our lives, 
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as is the ability to access it almost anywhere we go.  People can shop online, socialize 

online, do business online, and get their news online.  However, as noted above, even 

with the popularity of the Internet and digital communication technology which makes 

news more accessible than ever before, fewer people are consuming news, and the 

manner in which they prefer to receive their news is changing the way news media do 

business (Kohut et al., 2008). 

News and New Media 

According to the Pew Research Center for People and the Press (Kohut, et al., 

2008), 29% of Americans report having gotten news online yesterday, an increase from 

23% in 2006.  Edison Research (2010) found that the Internet is now considered the 

most essential mass medium for consumers. However, few people use the Internet as 

their sole outlet for news and the average online news user spends approximately 35 

minutes with online news on a given day (Kohut, et al., 2008). 

 Where do online users go to get their news? A wide variety of websites, portals 

and interfaces is the answer.  Web portals Yahoo!! and MSN are among the most 

popular, as well as television news organization websites (CNN, MSNBC, NBC, Fox 

News).  Several traditional print publication companies are accessed via their online 

version, including The New York Times, the Wall Street Journal, USAToday, and The 

Washington Post (Kohut, et al., 2008).  In addition, almost 50% of online news users 

receive emails, automatic updates or view posts from social networking sites to get 

news information (Smith, 2010). 

 In a study of users’ online news seeking preferences, Curtain, Dougall, and 

Mersey (2007) found that salience of issues was a significant factor motivating online 
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news-seeking behavior.  They found that web portals tended to attract readers because 

this platform allows users to “follow links to mainstream stories while also actively 

seeking information on particular topics and looking beyond the top layers of a site to 

find news of interest” (p. 33).  When given the choice, online news users wanted hard 

news on topics they considered important, particularly those in the national, political and 

world arenas (Curtain, Dougall, & Mersey, 2007). 

According to Pew, 73% of online news users say they encounter news when 

online for a purpose other than seeking news. Online news habits differ according to 

age group, with 84% of those in the 18-24 year old category grazing the Internet and 

encountering news this way.  Pew found four clear segments of users in its 2008 

survey: Integrators (23% of the public), Net-Newsers (13%), Traditionalists (46%) and 

the Disengaged (14%) (Kohut, et al., 2008).   

Integrators are individuals who use television as their primary news source, but do 

get news online during a typical day.  They also spend the greatest amount of time with 

the news on a typical day when compared to the other groups.  They have greater 

interest in political news and sports than other groups. Net-Newsers tend to read 

political blogs more regularly than the other groups, use web news at high levels during 

a typical day, frequently view news online, and are heavy technology users with strong 

interest in technology news. Traditionalists rely heavily on TV news at all times of the 

day (morning, day, evening and at night), typically have a computer but do not get news 

online, have little interest in science and technology news, and “remain the largest 

segment of the overall news audience” (Kohut, et al., 2008, p. 2). Disengaged news 

users is the smallest group of Americans surveyed, and as their name indicates they 
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have a very low level of news consumption, extremely low interest in and knowledge of 

current events.  Just more than half (55%) of this group gets news on a typical day 

(Kohut, et al., 2008). 

News and Millennials 

According to the Project for Excellence in Journalism (2009), the growth in online 

news consumption spans generations, but is particularly driven by the younger 

generation. 

Media tycoon Rupert Murdoch described “a revolution in the way young people” 

access news; “they want their news on demand…and want control over their media” 

(Murdoch, 2005).  Termed “the Millennial Generation” (Howe & Strauss, 2000), 18-24 

year olds today primarily get their news from the Internet.  Termed “Net-Newsers” by the 

Pew Center, the category of individuals who most frequently point to the web as their 

main source of news are Millennials.  More than 75% of this age group identifies 

themselves as interested in news throughout the day rather than at regular times; Pew 

has termed them “News-Grazers” (Kohut, et al., 2008). Millennials are college-aged 

individuals who have been raised in a society where personal computers, televisions, 

and other communication technologies have been ever-present (Howe & Strauss, 

2007).  This group uses an array of media technologies and lives in an age where 

information is literally at their fingertips (Carlson, 2007). 

 Despite their technological prowess and their eagerness and ability to quickly 

adopt innovations (and use online sources to get news), Millennials are less interested 

in and less likely to read newspapers than their parents’ generation (Kohut, et al., 2008).  

While historical research indicates that traditionally younger individuals are less 

interested in the news than their older counterparts, those in the 18-24 year old 
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category today are even less likely than previous generations to enjoy news (Kohut, et 

al., 2008).  The largest category of disengaged news consumers, that is, individuals 

who express an overall lack of interest in the news, are in the 18-24 year old category, 

and the majority of individuals under the age of 25 report getting the news from time to 

time rather than on a regular basis (Kohut, et al., 2008). In a study of news use among 

college agricultural majors, this low level of news use was confirmed (Cannon & Lamm, 

2010). 

 Gone are the days when the majority of the population turns to the daily 

broadsheet for the bulk of their news, regardless of age.  Fewer than half of Americans 

still read a newspaper on a regular basis (Kohut, et al., 2008).  However, when younger 

individuals do consume news, they often seek online sources to satisfy their needs.  

Diddi and LaRose (2006) found that college students predominantly used the campus 

newspaper, the Internet, and late-night comedians as their news sources.  Web portals 

and news aggregator services are popular for younger online news consumers.  Sites 

such as Yahoo! and MSN are cited frequently, as are the sites of broadcast news 

organizations like CNN, MSNBC and NBC, and Fox News. Increasingly, social 

networking sites are used by the younger generation to get news information (Kohut, et 

al., 2008).  Although they do not consume news regularly, when they do, the Millennial 

generation primarily uses the Internet to satisfy their desire for news, and are savvy at 

using a variety of tools and features on Internet sites to meet their needs. 

New Media 

With the rise in popularity of the Internet came a new conception of the term new 

media; media outlets other than the traditional print newspaper, television, and radio 
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that are able deliver information and news to audiences faster than ever before.  The 

term ‘new media’ is not new itself; Rice and Williams (1984) called ‘new’ media only 

relatively new and noted that at one time or another, all communication media were 

considered new.  At the time of their writing, Rice and Williams called the following new 

media: “personal computers, videotext and teletext, interactive cable, videodiscs, 

electronic mail and computer conferencing, communication satellites, office information 

systems” (p. 16). 

Our understanding of the conceptual definition of new media is varied.  Using one 

perspective, one might say that the concept of ‘the media’ is established and 

understood, while the concept of ‘the new media’ is less understood (Lister, Dovey, 

Giddings, Grant, & Kelly, 2003). Today the term new media pertains more to cultural 

objects and perspectives than to specific technologies.  New media are the cultural 

objects which use digital computer technology for distribution and exhibition, such as 

the Internet, web sites, computer multimedia technologies, digital television, and the like 

(Wardrip-Fruin & Monfort, 2003).  Again, however, it is evident that what is considered 

‘new’ media technology today will soon no longer be ‘new’ and will have been replaced 

by technologies not yet invented. 

Baran and Davis (2003) commented that “new media allow us – possibly even 

compel us – to extend our senses in new ways” (p. 373). These technologies help new 

media become situated in the collective mind as part of a larger landscape of change, 

including social, cultural, and technological change; in short, new media have 

contributed to a new technoculture (Lister, et al., 2003).  This new culture has created 

vast new possibilities for media experiences, many of which center around the Internet 
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and the web. The Pew Internet and the American Life Project noted that the information 

ecosystem has changed radically in the Internet era, which has impacted the way 

people relate to each other, and the way they relate to information. “The Internet and 

mobile technologies are at the center of the story of how people’s relationship to news is 

changing. In today’s new multi-platform media environment, news is becoming portable, 

personalized and participatory” (Purcell, Rainie, Mitchell, Rosensteil, & Olmstead, 2010, 

para. 3). 

The Pew Center (Rainie & Horrigan, 2005) reported that the Internet has the effect 

of bridging gaps among people and functioning as a bonding technology where people 

believe they are more accessible to friends and colleagues, are able to save time and 

improve interactions with large entities (such as the government and large corporations) 

and execute work and personal tasks more efficiently.  In essence, the Internet is seen 

as a technology that improves lives. 

The Internet has indeed changed the way people communicate, and the way they 

access news information.  The Pew Center reported a growth in online news use, 37% 

in 2008, up from 31% in 2006, and more individuals regularly turn to online news 

sources than watch nightly network broadcast news shows (37% in 2008, up from 29% 

in 2006).  The use of online newspapers has increased, specifically among the 25 to 34 

year old age group. Online news users turn to news feeds, social networking sites, and 

receive news updates by cell phone, as well as use customizable webpages such as 

iGoogle.  Respondents indicated primarily using news portals (such as Yahoo!! and 

MSN), television news organization websites (such as CNN, MSNBC, Fox News), print 

newspaper organizations (such as The New York Times, The Wall Street Journal, 
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USAToday and The Washington Post), as well as search engines and news ranking 

websites (such as reddit.com and dig.com) to access news information (Kohut, et al., 

2008). 

Research shows that online audiences increasingly use features that allow them 

the ability to share information and control the news information they are exposed to 

(Purcell, Rainie, Mitchell, Rosensteil, & Olmstead, 2010).   Investigations into the 

phenomenon of Web 2.0 document the collaborative capabilities of the Internet and the 

sense of community that it can inspire (Birdsall, 2007; Madden & Fox, 2006; O’Reilly, 

2005; Ullrich, Borau, Luo, Tan, Shen & Shen, 2008).  Indeed, some of the tools that 

allow filtering of news and information also promote collaboration and community. 

Web 2.0 and Interactivity 

The term ‘Web 2.0’ is attributed to Dale Dogherty and was made popular by 

O’Reilly Media (Madden & Fox, 2006), which held the first Web 2.0 conference in 2004 

(O’Reilly, 2005). Researchers note that there is often confusion when attempting to 

define Web 2.0 as a concept.  O’Reilly (2005, para. 5) remarked that Web 2.0 “doesn’t 

have a hard boundary, but rather a gravitational core” which can be envisioned as a “set 

of principles and practices applied to common threads and tendencies observed across 

many different technologies.”  Birdsall (2007) called Web 2.0 “a state of mind, an 

attitude, a new business model, the next generation of web-based software and 

services, a set of development principles, a revolution” (para. 1).  Madden and Fox 

(2006) provided a set of defining characteristics of Web 2.0 and noted that these 

technologies utilize collective intelligence, provide network-enabled interactive services, 

and give users control over their own data.  Ankolekar, Krotzsch, Tran, and Vrandecic 

(2007) noted that the term was originally intended to refer to “the state of the art in web 
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engineering (p. 826).  One thing is clear, Web 2.0 is a set of technologies, not a new 

edition of the Internet itself.   

 As a concept and set of technologies then, Web 2.0 is characterized by 

collaboration and “the participatory role given to users of the web in its development and 

use” (Birdsall, 2007, p. 5).  Madden and Fox (2006) noted that a definitive Web 2.0 

characteristic is the use of “collective intelligence, providing network-enabled interactive 

services, giving users control over their own data” (p. 1). Ullrich, et al., (2008) pointed 

out that Web 2.0 technologies by nature make the most of the structure of the web by 

encouraging collaboration and participation among users, and are inherently social and 

open.   

 Commonly used Web 2.0 technologies include podcasts, wikis, blogs, videos, 

photo sharing services, as well as social networking sites and services (Madden & Fox, 

2006).  Characteristically, these technologies all allow users to be contributors, and 

share information with relative ease, illustrating a focus on interactivity (Ankolekar, 

Krotzsch, Tran, & Vrandecic, 2007) and a shift from a read only web to a read and write 

web (Ullrich, Borau, Luo, Tan, Shen and Shen, 2008). Interactivity has been called the 

primary advantage of new media (Morris & Ogan, 1996) and, as noted by Kiousis 

(2002), has several varying definitions. In an attempt to provide a cohesive definition for 

the term, Kiousis (2002) reviewed varied definitions in the literature and developed this 

cohesive explanation: 

Interactivity can be defined as the degree to which a communication 
technology can create a mediated environment in which participants can 
communicate (one-to-one, one-to-many, and many-to-many), both 
synchronously and asynchronously, and participate in reciprocal message 
exchanges (third-order dependency). With regard to human users, it 
additionally refers to their ability to perceive the experience as a simulation 
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of interpersonal communication and increase their awareness of 
telepresence (p. 372). 

Birdsall (2007) emphasized the common focus on participatory use in Web 2.0, 

using Wikipedia as an example.  One of the most well-known and used wikis, Wikipedia, 

has been called “one of the poster children for Web 2.0” technologies (Madden & Fox, 

2006, p. 3). It has also been called a “radical experiment in trust…a profound change in 

the dynamics of content creation” (O’Reilly, 2005, p. 23). In light of Kiousis’s (2002) 

comprehensive definition, Wikipedia can be called a truly interactive concept. 

 A great deal of the value of Web 2.0 is the collaborative nature of the 

technologies, as acknowledged above.  However, this value increases as individuals 

use, shape, and create using Web 2.0 (Ullrich et al., 2008; O’Reilly, 2005; Birdsall, 

2007). 

Blogs 

“One of the most highly touted features of the Web 2.0 era is the rise of blogging” 

(O’Reilly, 2005, p. 24).  Blogs (an abbreviation of the term weblog) generally consist of 

online comments posted “by citizens, groups, and news professionals outside of the 

normal venues provided by the mainstream news organizations” (Reese, Rutigliano, 

Hyun, & Jeong, 2007, p. 236). Most often, blogs are styled as journal entries, with the 

most recent post at the top, with previous posts appearing in a reverse chronological 

order, and include a number of hyperlinks to other blogs and online content (Carlson, 

2007). O’Reilly (2005) noted that hyperlinks are fundamental to the connectivity of the 

web, but blogs by their nature illustrate a new level of interconnectedness (Reese, et al., 

2007). Reese et al. (2007) outlined fundamental differences between traditional online 

news sites and blogs and noted that traditional online news sites use the story as the 
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basic element and change and add to the story throughout its life, but that these 

changes do not accumulate the way blog posts do, nor do these story units usually 

embed links to information or sources on other sites. 

This increased connectivity has led researchers to suggest that blogs have a role 

in strengthening democracy. Touri (2009) suggested that because blogs provide a 

platform for interaction between traditional journalists and citizen journalists (those 

individuals who are not considered professional journalists, having been trained in 

journalistic writing and news values, etc.) they allow voices of dissent to be heard and 

possibly impact real world events.  Using framing theory to analyze the content of 

several blogs focusing on war and conflict, Touri (2009) determined that blogs “have the 

capacity to shift the power over framing away from the usual sources in the news 

reporting of political conflict and turn the media system into a greater constraining factor 

for governments than before” (p. 170). 

“Blog content typically contains opinions and commentaries, often in real time, that 

afford consumers the opportunity to offer their own opinions” (Nardi, Schiano, 

Gumbrecht & Swarts, 2004, p. 30). Blogs thrive on reader interaction (Pohlig, 2003) and 

provide a kind of online community, allowing voices that are not heard through 

mainstream press outlets to be discussed on almost equal footing by bloggers. These 

communities have become so important and powerful in some cases that Schultz and 

Sheffer (2009) noted that stories which the mainstream media originally ignored and 

which were covered in the blogosphere eventually appeared in the mainstream news 

media cycle. 
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Despite the heralding of Web 2.0 technologies and their high level of interactivity, 

not all evidence illustrates interactivity is a purely positive concept. Eveland and 

Dunwoody (2002) determined through an experiment that individuals who read online 

messages learned significantly less than those who read the same messages in print. 

They also learned that those who read the online messages were more likely to 

selectively scan the messages, leading to this decreased learning. Other researchers 

have discovered that site features such as ads and design elements have an impact on 

how credible people find information on websites, as well as the credibility of the 

websites themselves (Flanagin & Metzger, 2007). According to Tremayne and 

Dunwoody (2001), “the effects of interactivity on users are the subject of debate. Some 

see the higher level of user activity leading to greater involvement by the user and, 

subsequently, more significant media effects” (p. 111). Liu (2003) commented that it 

remains uncertain “whether interactivity really facilitates persuasion” (p. 207).  

Problem Statement 

As the preceding literature indicates, news media coverage of issues and events 

affects public attitudes and perceptions; essentially, news has a societal effect. News 

media frame the stories and messages they produce, often highlighting conflict and 

using a “problem frame” to describe and discuss issues of the day.  

In the past two decades, news stories highlighting problems related to food safety 

and food risk have increased after well-publicized food-related crises. Consumers have 

reported increasing concern over the safety and health of their food, and have moved 

toward certain food products, such as organic, to alleviate health and safety fears 

associated with food. 
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At the same time as consumers’ concern about food safety and health have risen, 

the way members of the public get their news has changed. Today’s news consumer 

turns most often to the Internet and online sources for news information. Online news is 

now available to audiences, now referred to as users and allows individuals to become 

involved with a story, rather than merely observe it or read about it. Online news 

consumers can comment on a story appearing on a multinational news organization’s 

website or participate in a discussion forum, send the story to friends or family using 

email or print functions, can learn more about the subject by clicking on interactive links 

within the story or links to supplemental information and podcasts about the issue, or 

can post the story on one of an array of social networking sites, allowing the discussion 

to go beyond the initial news organization’s webpage. 

Many researchers view this new increased level of interactivity present on the 

Internet as a positive thing, even noting that it can make positive contributions to public 

discussion in a democratic society. Others suggest that the interactivity of websites can 

interfere with information people take away after reading a news story, or even the way 

in which they interpret a message. 

What researchers have yet to discover is if and how message framing and website 

interactivity levels impact individuals’ attitudes toward a topic, and the amount of 

information individuals recall after reading a news story. 

Purpose and Objectives 

The purpose of this study is to examine what effect message frame and website 

interactivity level have on an individual’s attitude toward a topic and information recall. 

The objectives of this study were to: 
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1. Describe the differences in attitude change and information recall between 
subjects receiving risk-framed messages and benefit-framed messages 

2. Describe the differences in attitude change and information recall of subjects 
receiving messages on a high interactive website and a low interactive website 

3. Explain changes in attitude and information recall based on measured individual 
attribute variables (issue involvement, need for cognition and prior knowledge of 
the issue). 
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CHAPTER 2 
RELEVANT LITERATURE 

Overview of Literature 

The previous chapter established the need for this study and outlined the research 

purpose which is to investigate the effects of message frame and website interactivity 

on subjects’ attitude change and information recall.   

 The following literature review serves to outline the pertinent theories on which 

this study is based and provide an overview of the concepts of message framing and 

website interactivity, as well as need for cognition, and issue involvement, and the 

manner in which they may impact how individuals’ attitudes change and affect the 

amount of information individuals recall after exposure to a message. 

Website Interactivity 

A unique characteristic of new media and the Internet is the concept of 

interactivity, which has been called the primary advantage of new media (Morris & 

Ogan, 1996). Accessing the Internet, users (rather than audience members) actively 

make choices about the information they wish to access and view, becoming involved 

users of information rather than more passive audience members of mass media 

(Chung & Yoo, 2008).  Inherently then, the Internet demands a higher level of 

interactivity from its users (Ruggiero, 2000). 

A variety of definitions of the term interactivity are used among academic 

researchers. Kiousis (2002) considered interactivity both a psychological factor and a 

media factor, and noted that the concept of interactivity varies across different 

communication technologies, contexts and people’s perceptions, and noted “the 



 

51 

standard for what makes one medium more interactive than another is quite ambiguous” 

(p. 356). Nevertheless, Kiousis provided his definition of interactivity as: 

the degree to which a communication technology can create a mediated 
environment in which participants can communicate (one-to-one, one-to-
many, and many-to-many), both synchronously and asynchronously, and 
participate in reciprocal messages exchanges… With regard to human 
users, it additionally refers to their ability to perceive the experience as a 
simulation of interpersonal communication and increase their awareness of 
telepresence (p. 372). 

In using this definition, Kiousis clarified that the term ‘communication technology’ can 

refer to any technology from a telephone to a computer system, and a ‘mediated 

environment’ can mean anything from a telephone wire to virtual reality (Kiousis, 2002). 

According to Chung & Yoo (2008), a useful way to conceptualize web interactivity 

is to categorize it into two groups.  The first way is to see interactivity as between two or 

more human beings, and the second is to consider interactivity as the interaction 

between humans and the technology or medium itself. Stromer-Galley (2000) 

commented that human interactivity on the web more closely resembles face-to-face 

interaction that one might have off-line, and is therefore more genuinely interactive.  

Medium interactivity, conversely, indicates interaction between users and the 

technology or medium and pertains to what actions or tasks the technology allows a 

user to perform, such as using hyperlinks. Stromer-Galley (2000) views these tasks as 

less genuinely interactive. Under this view, activities such as instant message chats, 

video and audio conferencing, and other activities where a user engages another 

human user are considered human interactivity features.  

In contrast, Chung and Yoo (2008) noted that medium interactivity indicates 

functions where a user interacts with the medium itself and utilizes the technology to 

“make choices and exert control over the communication process” performing activities 
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such as clinking on hyperlinks, entering comments on a website, and so forth (p. 378). 

Massey and Levy (1999) wrote about interactive journalism in two realms, similarly to 

Stromer-Galley.  They divided interactivity into content interactivity, “the degree to which 

journalists technologically empower consumers over content” and interpersonal 

interactivity which they termed “the extent to which news audiences can have computer-

mediated conversations through journalists’ technological largess” (Massey & Levy, 

1999, p. 140). 

Chung and Yoo (2008) further dissected the concept of interactivity and suggested 

evaluating it as a multidimensional concept with three categories on a continuum: 

“medium, human/medium, and human interactivity. The progression from medium 

interactivity through human interactivity is believed to be exercised through the use of 

various interactive features” which can be “categorized into three progressive levels. 

Medium interactive features solely rely on the technology to allow users to exert control” 

(p. 378) 

Several researchers have focused their exploration on medium interactivity and 

what users learn or gather from interacting with a site and its features. Chung and Zhao 

(2004) determined that website options which allowed users to interact with other 

humans were used less often when compared to use of medium interactive features 

such as audio and video downloading of files, viewing multimedia galleries and search 

functions. Additionally, Chung and Yoo (2008) investigated the ways in which online 

audiences were using interactive website features of online newspaper sites and found 

that users primarily were interested in features that allowed them to obtain information 

and entertainment rather than those that facilitated socializing with others.  
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Outing (1998) proposed a list of elements he believed should be included on an 

“ideal” interactive website: discussion forums, live chats, reporter email addresses, 

some kind of article feedback mechanism, an option for individuals to create personal 

web pages hosted by the news site, special areas where users can create hobby sites, 

a portion of the site where births, marriages and deaths can be recorded by users, 

community group pages, a place where users can comment and criticize content and 

issues presented on the site, user polls, and actually using online comments as 

reporting tools. Including these elements, he asserted, would help news websites 

become truly interactive in nature (Outing, 1998). 

Sicilia, Ruiz and Munuera (2005) used the elaboration likelihood model of 

persuasion to study how consumers processed information from two types of websites, 

one interactive and one non-interactive. They determined that individuals who were 

exposed to an interactive site processed the information more thoroughly than those 

who received the information via the non-interactive site.  Additionally, the results of the 

study indicated that as interactivity on a site increased, so did the level of information 

processing. Ariely (2000) determined that when individuals have control over the flow of 

information, they are better able to integrate and remember the information.    

Heeter (1989) pointed out that what an individual sees when viewing a website 

may be different than what another individual sees viewing the same website due to the 

level of interactivity, and so developed a multidimensional model of interactivity. The 

model includes six dimensions, the first of which, complexity of choice available 

represents the range of content available to the user. 
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Ramirez and Burgoon (2004) wrote about the concept of modality richness, which 

refers to the visual, audio, verbal and contextual information sources a medium 

provides. They found that this modality richness was “central to producing heightened 

experiences of interactivity” (p. 439) and “increased richness enhanced interaction 

involvement when positive information was received” (p. 440) rather than negative 

information. 

Tremayne (2008) investigated how interactivity of a website affected participants’ 

learning, where learning was defined as “the process of incorporating information into 

memory by comparing the new information to pre-existing schemata and establishing 

connections between the new and the old” (p. 706).  Results provided some support for 

the idea that information presented in hypertext (the study’s representation of 

interactivity) improves learning among readers. 

Sundar, Xu, and Bellur (2010) noted “a scientific understanding of the 

psychological effects of interactivity is quite critical for a society that is becoming 

saturated with interactive digital media” (p. 2255). The variety of definitions, both 

conceptual and operational, of the term interactivity mean that challenges can arise 

when conducting research. The researchers suggested a framework for those wishing 

to explore the ways in which interactive tools in modern media contribute to user 

engagement with content, and emphasized the importance of a broad theoretical 

framework in future research (Sundar, Xu, & Bellur, 2010).  The variety of definitions 

and conceptualizations of interactivity illustrate that research in this field is still in its 

youth.  
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Some research has indicated that the effects of interactive websites are not 

without downsides. Tremayne and Dunwoody (2001) noted that while interactivity may 

lead to greater user involvement, it might also trigger “more significant media effects” (p. 

111). Eveland and Dunwoody (2002) explored differences between online and print 

delivery of messages on how much subjects learned and how they processed 

information.  Results illustrated that subjects exposed to the online version of the 

messages elaborated more on the message, which was positively related to the amount 

learned, however subjects receiving the online messages learned significantly less 

when compared to those having received the print version of the messages.   

Framing Theory 

Framing research, like many theories of mass communication effects, has a 

relatively short history.  However, message framing has been studied in numerous 

contexts, most notably within mass mediated communications.  McQuail (1994) noted 

that the mass communication field of study is based entirely on the notion that the 

media have significant effects on audiences. The way information is structured in mass 

media (ultimately, how messages are framed) affects the way that information is 

processed in an individual’s mind, and individuals’ schemas interact with the information 

to ultimately derive meaning from the message (Reese, 2003). When framing 

messages, writers use interpretive packages with “metaphors, catchphrases, visual 

images, moral appeals, and other symbolic devices” (Gamson & Modigliani, 1989, p. 2) 

as central organizing ideas to help audiences (and the writers themselves) make sense 

of the messages (Reese, 2003).  

According to Reese (2003), Goffman (1974) and Bateson (1972) are credited as 

the founders of framing research. Both of these researchers, and subsequent 
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academics since their time, have investigated framing from a social-psychological 

perspective, concluding that individuals utilize frames to make sense of their everyday 

social experiences. In Frame Analysis, Goffman (1974) wrote that humans actively 

classify, organize, and interpret life experiences in order to make sense of them and 

that these schemata of interpretation, which are essentially frames, help us “locate, 

perceive, identify, and label” information for better understanding (p. 21). 

Because of its diversity of applications, researchers have developed a number of 

definitions that attempt to help explain framing theory and what it means to frame a 

message.  A prominent definition of framing comes from Entman (1993) who wrote 

about framing theory as a fractured paradigm that he believed suffered from a variety of 

explanations and no definitive and uniform definition.  Consequently, he offered what 

has since become one of the most commonly used definitions of framing.  Entman 

(1993) states “to frame is to select some aspects of a perceived reality and make them 

more salient in a communicating text, in such a way as to promote a particular problem 

definition, causal interpretation, moral evaluation, and/or treatment recommendation” (p. 

52, emphasis in the original). Reese (2001) expanded on Entman’s  (1993) definition of 

framing and incorporated Gamson and Modigliani’s (1989) concept of frames as 

organizing principles and called them “organizing principles that are social shared and 

persistent over time, that work symbolically to meaningfully structure the social world” 

(p. 11) 

According to Hertog and McLeod (2001), message framing structures our 

understanding in a number of significant ways, including helping us to determine what 

content is relevant to discussions surrounding issues of social concern, defining roles 
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that groups play in relation to the issue, outlining ways in which various values are 

created, and outlining goals inherent in the structuring of a content area. Gamson and 

Modigliani (1989) explored framing from a sociological perspective, noting that 

individuals construct their understanding of issues by using their own previous 

experiences and knowledge about a subject, and combining those elements with what 

the media say about it to form an opinion. 

Entman (1993) brought up the idea that frames can be found in four different 

locations in the communication process. The first location frames can be present is 

within the communicator as message creator. Communicators crafting messages are 

guided by schemas or mental organizing system present in their own 

minds/experiences and from these make certain judgments about what information to 

include or exclude in a message.  Frames can also be located in the text of a message, 

where certain words, phrases, images, sources of information and sentence structures 

provide indications of the way messages should be read and understood.  Receiver 

frames, the third location, are frames that guide the thinking of message receivers, 

which are not always in line with the frames located in the text itself, nor the intentions 

of the communicator’s frames.  The fourth location of frames, according to Entman, is 

culture, where “culture might be defined as the empirically demonstrable set of common 

frames exhibited in the discourse and thinking of most people in a social grouping” (p. 

53).  These four framing locations function similarly to highlight certain message 

elements and construct a given argument about the subject of the message. 

 Scheufele (1999), similarly to Entman, wrote about the diverging areas of framing 

research and proposed a model to guide further research in the field. He reasserts 
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Entman’s concerns about the fractured nature of framing research and this potentially 

weakening the theory. Scheufele’s model divides framing research into two main areas 

– media frames and audience frames.  The model allows for the investigation of four 

separate kinds of framing research: the building or creation of frames, frame setting, 

exploring the effects of framing on individuals or audience members, and investigating 

the link between media frames and audience frames Scheufele notes that frames need 

to be considered as structures for both presenting news and understanding the 

information presented. 

Media Frames 

As structures that help communicators create meaningful and understandable 

messages, Gamson (1996) called framing a process by which individuals or 

organizations use central organizing ideas to help a reader/audience member make 

sense of a complex issue. Journalists, therefore, play a key role in constructing media 

frames.  Frames enable journalists to quickly and efficiently categorize information and 

package it in a way that can readily be understood by audience members (Gitlin, 1980). 

Dunwoody (1992) referred to frames as a kind of set of mental maps that are central to 

journalists’ work in helping to explain issues. Hackett (1984) noted, however, that 

journalists do not necessarily consciously apply or construct frames, but use what they 

know about an issue and their assumptions to create stories/messages.  Regardless of 

the manner in which frames are created by communicators/journalists, the way an issue 

is written about has consequences for how audience members perceive that issue 

(Tversky & Kahneman, 1981; Price, Tewksbury & Powers (1997). 

 Media frames are an invitation for audience members to interpret a message 

about an issue in a certain way, which an audience member is free to either accept or 
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reject (Gamson, Croteau, Hoynes, & Sasson, 1992; Reese, 2003). Hallahan (1999) and 

Bateson (1972) both commented that frames include and/or exclude certain information, 

which also indicates to audiences how a message should be interpreted. Rather than 

specifically advocating a point of view, such as pro or con, on an issue, frames suggest 

how audience members should think about an issue. 

 Schudson (2003) called framing “as central a concept as there is in the study of 

news” and noted that the concept of framing has generally overtaken the study of media 

bias when examining news content (p. 35).  He used Gitlin’s (1980) definition which 

called frames “principles of selection, emphasis, and presentation composed of little 

tacit theories about what exists, what happens, and what matters” (p. 6).  News 

professionals simplify issues and problems in order to explain them to audiences, and in 

doing so tend to emphasize conflict and melodrama due in part to the traditional 

journalistic notion that there are always two sides to a story or issue, even if the issue is 

not inherently driven by conflict. This emphasis on framing illustrates that decisions 

made in regard to what appears in the news has more to do with “the marketplace, the 

nature of organizations, and the assumptions of news professionals than with individual 

bias” (p. 47).  

In discussing the framing of news, Tankard (2003) noted that the framing process 

has the ability to eliminate certain voices and affect the strength or weakness of 

arguments. “Media can frame issues in ways that favor a particular side without showing 

an explicit bias” (Tankard, 2003, p. 96). 

Audience Frames 

On the converse side of Scheufele’s (1999) model of framing research sits the 

concept of audience frames, also called individual frames. Entman (1993) defined 
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individual frames as “mentally stored clusters of ideas that guide individuals’ processing 

of information” (p. 53). These clusters of information, sometimes referred to as schemas 

or schematas, are constructed using previous experiences and knowledge, popular 

wisdom, and media dialog to help individuals understand an issue (Pan & Kosicki, 

2003). Goffman (1974) wrote that these “schemata of interpretation,” allow individuals to 

identify and categorize issues and experiences, helping them to understand and make 

sense of things.   

Because all of these elements go into the way in which individuals interpret issues 

and events, the way that an issue or problem is characterized when presented in the 

media has an impact on how individuals respond to and interpret the issue or problem 

(Reese, 2003). “What we ‘know’ about the nature of the social world depends upon how 

we frame and interpret the cues we receive about that world” (Edelman, 1993, p. 231).  

Reese (2003) commented that frames “invite us to think about social phenomena 

in a certain way, often appealing to basic psychological biases” (Reese, 2003, p. 12). 

However, no guarantee exists that individuals will choose to interpret the message in 

the invited manner (Gamson, et al., 1992; Reese, 2003). Individuals “do not slavishly 

follow the framing of issues presented in the mass media” (Shah, Domke, & Wackman, 

2003, p. 229). Rather, people “actively filter, sort, and reorganize information in 

personally meaningful ways in constructing an understanding of public issues” 

(Neuman, Just, & Crigler, 1992, p. 76-77). 

Audience frames, then, interact with message frames to create individual 

understanding (Reese, 2003). Shah et al. (2003) noted that when individuals are faced 

with information, they are believed to immediately locate schemas to help guide their 
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information processing and understanding. There is little doubt then that “the way 

information is structured affects cognitive processing” (Reese, 2003, p. 9). 

Several framing researcher acknowledge that frames interact with and can 

trigger certain schemas with audience members. Price, Tewksbury, and Powers (1995; 

1997) determined that issue frames significantly impacted cognitive responses among 

participants. As noted previously, Gamson and Modigligani (1989) referred to frames as 

“schemata of interpretation.” Scheufele (1999) asserted that an individual’s information 

processing function and interpretation of messages are influenced by schema. Fredin 

(2003) noted:  

The frame as a mental construct is generally referred to as a schema in the 
psychological literature. As is the case with news frames, schemas are 
organizations of knowledge, ideas, values, and affect, though they are 
sometimes treated as being composed of knowledge only. Schemas 
function as efficient ways to quickly interpret events in daily life…[and] fill in 
gaps in available information (p. 270). 

Related to schema is the concept of priming. According to Fredin (2003) “people 

are highly susceptible to priming” in that they can be influenced to look at an event with 

a particular point of view in mind (p. 271). Studies in media priming generally refer to the 

effects of media content on an individual’s subsequent behavior related to the content 

processed and have often focused on the priming effect of media violence and political 

priming (Roskos-Ewoldsen, Roskos-Ewoldsen, & Carpentier, 2009). In contrast, priming 

research in the psychological tradition focuses on priming as activating an individual’s 

schema regarding a certain object or issue, and the ideas activated in an individual’s 

neural network as a result of that priming (Eagly & Chaiken, 1993). Priming in relation to 

attitude will be discussed later in this chapter. 
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Frames and New Media 

Pan and Kosicki (2003) noted that new media blur the lines between 

communicators and audiences, news and entertainment, information and opinion.  The 

Internet has created a new culture, where people are no longer subject to a few 

individuals or organizations dispensing information, but where individuals are now 

getting information from any number of individuals or organizations, and people are able 

to participate in controlling the news they are exposed to through the use of technology 

(Katz, 1999).  

The invention of hyperlinks and the graphical browser forever changed the way in 

which information is communicated and illustrates the profound influence of computers 

on human lives (Engel, 2003). New media, especially the Internet, expand the 

possibilities of what can be included on a newspaper or magazine page, and have had 

an impact on the rhetoric available to audiences, previously only accessible through 

mainstream media sources (Engel, 2003). Pavlik (2003) asserted that web technology 

and tools allow “storytellers, such as journalists, to create much more engaging, 

navigable, contextualized reports that tell the day’s events more accurately, fully, and 

dynamically” than before, and that these news reports “are less bound by the typical 

one-dimensional, episodic-frame storytelling” used traditionally (p. 312). Pavlik (2003) 

went on to note the significance of hypermedia with respect to framing news stories, 

because “it enables the journalist to provide links between stories and related online 

content that can provide additional background, detail, and most importantly, context” 

(p. 316). 

 Touri (2009) investigated the ability of blogs to influence dominant media forces 

by utilizing voices and perspectives distinct from the popular press in the context of war 
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and conflict.  Touri determined that blogs were indeed able to impact the framing of 

conflict by mainstream media by reusing material and producing new and different 

frames than those of mainstream media outlets. This, Touri noted, effectively reduced 

the complete control over the framing power of wars and conflicts on the part of the 

mainstream media, generating a more public and democratic landscape, which speaks 

to the power of new media  (p. 180). 

 Hypermedia such as is found on the web, can enable journalists to present 

stories that reach beyond the traditionally narrow frames available for use in print and 

broadcast media, and by doing so, allow news consumers to consider a story or issue 

from multiple perspectives, enabling individuals to see and understand events in a more 

complete context (Pavilik, 2003, p. 318). 

 Zillmann, Chen, Knobloch, and Callison (2004) studied framing effects of Internet 

news magazines and manipulated the subheadings of articles seen on an overview 

screen, asserting that readers of such newsmagazines make choices about what to 

read based on the information provided in headlines and subheads which are selected 

by editors. Subjects in the experiment were exposed to one of the following frame 

conditions: conflict, disaster, emotional/agony, economic or a control frame. 

Interestingly, the researchers reported that subjects chose to spend more time reading 

articles with conflict and agony frames. The researchers noted that, given these results, 

the articles containing leads in the other framing conditions were 

deprived of a chance to recommend themselves through features such as 
layout, images, excerpted quotes, or text segments of dramatic quality. In 
filing through a print magazine, in contrast, these features are allowed to 
exert their effect and thereby foster selective reading of these articles for 
reasons other than their [framed] leads (p. 76). 
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Framing Science 

Several researchers have studied framing theory in connection with a variety of 

scientific issues, from human health, to new scientific technologies, to agricultural 

issues.  Nelkin (1987) proclaimed that framing research has “focused on the media’s 

portrayal of scientific issues and processes” (Nelkin, 1987, p. 223).   

Meyerowitz and Chaiken (1987) hypothesized that stressing the negative 

consequences of not performing breast self-examination would be more persuasive 

than emphasizing the positive consequences in a message geared toward college aged 

female subjects in keeping with research by Fiske (1980) which found that individuals 

tend to give more weight to negative information than positive information, resulting in a 

negativity bias.  Meyerowitz and Chaiken (1987) found that subjects exposed to 

messages framed in loss language (i.e. negative consequences of not performing 

breast self examination) had more positive attitudes toward the self examination 

techniques than those exposed to gain-framed messages.  The implication of this study 

was, similarly to Kahneman and Tversky (1979), that framing messages as a loss 

maximizes risk-seeking behavior (Meyerowitz & Chaiken, 1987).  

In another study related to human health, Lawrence (2004) investigated the 

framing of obesity in news coverage between 1985 and 2003.  The study indicated that 

framing of obesity shifted over the time period studied. Initially, frames were focused on 

the individual, medical and biological origins of obesity, and then moved to a focus on 

personal behavior, and then to the concept of environmental causation (Lawrence, 

2004). 

Cobb (2005) and Scheufele and Lewenstein (2005) explored framing of 

nanotechnology in media and its impact on public opinion. Cobb (2005) found that 
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“successful frames”, those that impacted public opinion, were those that emphasized 

the risks of nanotechnology rather than the benefits, but that framing effects were not 

significant enough to alter public opinion. Scheufele and Lewenstein (2005) discovered 

that heuristics (cognitive shortcuts) presented by mass media factor in to the way the 

public thinks about nanotechnology, its risks and benefits, and whether as a useful 

scientific concept it deserves further research funding.  

 Another controversial subject that has been the focus of fervent media attention 

and numerous framing studies is biotechnology. Lundy and Irani (2004) explored news 

framing of biotechnology in U.S. and U.K. national daily newspapers and discovered 

that biotechnology was framed in a number of ways, including as a potential food supply 

contaminant, a risk to human health, a risk to the environment, a representation of 

scientific progress, and a potential solution to world hunger issues.  No single frame 

dominated coverage in either the U.S. or the U.K. newspapers, although the issue of 

biotechnology itself was more prominent on the media’s agenda in Great Britain, 

possibly, the authors note, due to corresponding legislation in Britain during the year 

(Lundy & Irani, 2004). Marks, Kalaitzandonakes, Wilkins and Zakharova (2007) 

examined media coverage of biotechnology over a 12-year period in the United States 

and the United Kingdom.  They found that two types of biotechnologies were framed 

consistently in different manners – medical biotechnology was framed more positively, 

and agricultural biotechnology was framed more negatively. 

 Crawley (2007) also investigated new framing of biotechnology, and used a 

sample of local newspapers from California and Missouri.  Results of the content 

analysis indicated that the frames appearing in these sources were more diverse and 
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complex than those appearing in analyses of national publications, sometimes 

representing a wider range of perspectives.  In a study utilizing international elite 

newspapers, Priest and Ten Eyck (2003) analyzed news coverage of biotechnology in 

14 European countries, Canada, and the U.S.  To conduct the study, the researchers 

developed eight frames to help categorize articles – progress, economics, ethics, 

Pandora’s Box – the idea that if the technology is used it will only bring bad/evil, 

runaway technology, nature/nurture, and globalization. The progress frame was used 

most often across all 16 countries, but differed in the way it was characterized, 

appearing in articles pertaining to medical issues as opposed to articles related to 

agriculture and food.  

Media Framing of Agriculture and Food 

Several studies have been conducted analyzing the framing of agricultural issues 

in the news media, predominantly focusing on animal diseases related to human health, 

food safety, and food products, specifically organic foods.  

 Nerlich, Hamilton and Rowe (2002) investigated the use of frames and 

metaphors in news coverage of the 2001 outbreak of foot and mouth disease (FMD) in 

the United Kingdom. The researchers determined that the central frame used in the 

coverage analyzed was one of the nation fighting a war against a disease, with an 

overwhelming use of images depicting the death and destruction that accompanied the 

British government’s disease eradication plan which included the wholesale destruction 

of animals infected by the disease, as well as those potentially infected.  A central 

image found throughout the coverage was that of fighting an enemy (FMD) in a war, 

which “linked FMD to deeply rooted cultural concepts of death and of plague-filled 

medieval villages, but also to mythical and religious images of heaven and hell, of 
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sacrifice and redemption” (Nerlich, Hamilton, & Rowe, 2002, p. 96).  Overall, the 

disease itself (FMD) was depicted as the villain, the farmers facing the destruction and 

devastation to their herds as the victims, and the government’s desire to be the hero in 

the situation. 

Also analyzing news media framing of the 2001 FMD outbreak in Britain, Cannon 

and Irani (in press) found that coverage of the outbreak utilized three primary frames, 

including fear, a comparison of FMD to BSE (mad cow disease), and the economic 

impact of the outbreak in Britain. 

 Shih, Wijaya, and Brossard (2008) studied the news framing of three animal 

diseases with implications to human health – avian flu, mad cow disease, and West Nile 

virus.  The researchers examined print media coverage of these public health 

epidemics, and noted that in each instance, coverage was event-oriented and tended to 

surround new outbreaks, updates on infected cases and actions taken by authorities 

were the staple of coverage topics, which was different from the kinds of coverage 

observed when environmental issues were involved (Shih, Wijaya, & Brossard, 2008). 

The researchers also noted that coverage of these epidemics tended to increasingly 

focus on conflict as the issue became more political in nature. 

  Studies by Ruth, Eubanks, and Telg (2005) and Ashlock, Cartmell, and Kelemen 

(2006) focused on analysis of news frames surrounding coverage of bovine spongiform 

encephalopathy (BSE, or mad cow disease).  Ruth, Eubanks, and Telg (2005) 

evaluated frames in news coverage of the outbreak of BSE in Canada in May 2003 in 

newspapers from both Canada and the U.S. Overall, coverage of the outbreak was 

predictably negative, and coverage of the issue was more frequent in the Canadian 
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publications than in the U.S. publications. The majority of the U.S. coverage utilized a 

frame about the risk to human health when reporting the issue, often including 

misreports of BSE being the cause of the human variant Creutzfeld-Jakob disease 

(vCJD). In addition, U.S. coverage often used an economic calamity frame, highlighting 

the overall impact of the outbreak on the beef industry in Canada. Overall, implications 

of the coverage were of the disease’s devastation of the cattle industry, and a threat to 

individuals who consume beef.  The researchers noted that the use of the health risk 

frame greatly outweighed the actual risk to human health, and that there was an overall 

emphasis on the role of government in handling the outbreak. 

 In an investigation of the frames used during the coverage of the BSE outbreak 

in a U.S. herd in December 2003, Ashlock, Cartmell, and Kelemen (2006) used the 

frames identified by Ruth, Eubanks, and Telg (2005) and found industry crisis to be 

dominant.  Again, coverage of the outbreak was negative overall, this time specifically 

with respect toward the beef industry in the U.S.  The researchers attributed some of 

the different focus of frames between their results and those of Ruth, Eubanks, and Telg 

(2005) to the fact that during this outbreak, the threat was not from imported beef from 

Canada, rather it was the U.S. having an outbreak of BSE of its own, a much more 

imminent threat. 

 Irlbeck and Akers (2009) studied the news frames in broadcast coverage of the 

outbreak of salmonella bacteria in salsa during the summer of 2008.  Most often, 

broadcast media utilized a frame critical of the government’s response to the outbreak 

and coverage honed in on the fact that the true source of the outbreak was 

undetermined until late in the period of coverage.  In addition, Irlbeck (2009) determined 
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that, contrary to the findings of Ashlock et al., (2006) and Ruth, et al., (2005), agriculture 

was primarily framed in a positive light, with only three stories out of the total 71 

considered negative toward agriculturalists. 

Framing Organics 

Meyers and Abrams (in press) analyzed media framing of organic foods in five 

national newspapers during an 18-month period during which Whole Foods Market, the 

leading retail outlet for natural and organic foods in the United States, achieved its 

status as a Fortune 500 Company.  The researchers determined that four frames were 

utilized throughout the coverage period: an ethical frame, a health frame, a frame that 

focused on methods of food production, and a frame that centered on the 

industrialization of the organic market.  Meyers and Abrams noted that an emphasis on 

the ethical and moral reasons for purchasing organic food dominated, while there 

appeared to be little coverage of scientific evidence for assertions that organic foods are 

of higher quality, are safer, and more nutritious than non-organic foods.  The health 

frame characterized organic food as healthier, safer, and of higher quality than those 

produced conventionally and painted it as an overall superior choice. 

 Lockie (2006) analyzed newspaper coverage of sustainable food and agriculture 

in Australia, the United Kingdom, and the United States between 1996 and 2002.  

Throughout the coverage, Lockie noted the media discourse tended to be reduced to a 

polarization between organic foods at one end of the spectrum and conventional foods 

at the other.  This narrative “produces discourses in which organic foods are seen as 

more-or-less synonymous with safety, naturalness and nutrition, and their alternatives 

as artificial, threatening, and untrustworthy” (p. 313). Organic foods overall were 
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portrayed as trustworthy alternatives to food-related problems such as genetic 

engineering, food scares, pesticide residues, and regulatory failures. 

Framing Risk 

In a review of research studies that focus on the framing of risk information, 

Kuhberger (1998) pointed out that the notion of risk is operationalized in different ways 

in the literature base. He points out that some researchers approach the concept of 

framing information about risk from the perspective of positive versus negative frames, 

some from a gain versus loss perspective. Framing of risks is even further fragmented 

by the amount and degree of risk presented in frames; some researchers employ 

multiple risk events while others focus on manipulating the degree of risk or the quality 

of the risk (Kuhberger, 1998). 

Tversky & Kahneman (1979, 1982) are credited with the development of prospect 

theory, which asserts that framing choices between options which are framed positively 

and described in terms of the benefits which will result, and choices which are 

considered risky, or framed negatively and presented in the context of the loss of certain 

benefits, generally leads people to be risk averse. That is, when exposed to message 

frames emphasizing a benefit over a risk (or a gain rather than a loss), individuals tend 

to make choices that ensure the benefit over the risk. 

Iyengar (1991) studied the use of news frames and determined that the use of 

different frames triggers different cognitive functions in the human mind, which in turn 

affect individuals’ risk perceptions. Also in the area of cognitive activity in relation to 

framing of risks, Gonzalez, Dana, Joshino, and Just (2005) conducted a study to 

investigate the cognitive effort involved with making decisions between risks/losses and 

benefits/gains. The researchers asked subjects to respond to problems framed as gains 
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or losses and measured the amount of brain activity using a functional magnetic 

resonance imaging machine. Results of the study indicated that the amount of cognitive 

effort expended when subjects made a decision that ensured a gain (rather than a loss) 

was considerably lower than the amount of mental effort expended when selecting a 

risky gain, or a risk option. Gonzalez et al. determined that individuals tend to try to 

determine the best decisions for themselves by using the least amount of cognitive 

effort, echoing the concept of cognitive miserdom established by Fiske and Taylor 

(1984). “People appear to exhibit a general tendency to be risk seeking when 

confronted with negatively framed problems and risk averse when presented with 

positively framed problems” (Gonzalez et al., 2005).  

While certainly not all risks are perceived the same way by all people, Fischer, 

Morgan, Fischoff, Nair and Lave (1991) were interested to determine what risks most 

generally of concern among members of society. They determined that health, safety 

and environmental risks were of the greatest concern. In the study, female subjects and 

those who were college-aged were more concerned about environmental risks, while 

males and older subjects were more concerned with health and safety risks (Fischer, et 

al., 1991). At a basic level, the risks that concern us most are those that threaten our 

individual health. 

According to Durfee (2006), “the way the media frame a story about environmental 

issues has the potential to influence the audience’s perception of risk” (p. 459). In an 

investigation of the way in which frames impacted individuals risk perceptions of 

newspaper reporting on environmental health risks, Durfee contrasted social change 

frames, which are intended to inspire long-term thinking about the impacts of potential 
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environmental risks and suggest alternative viewpoints and solutions, with status quo 

frames, focusing on the current way of addressing the risk. The use of social change 

frames was associated with greater risk perception, illustrating that “using the same set 

of facts and shifting the news angle or focus by selecting a different set of quotes and 

sources can significantly alter the message received and processed by the audience” 

(Durfee, 2006, p. 487). 

Risk Communication 

The concept of risk communication focuses primarily on issues that the public 

perceives as potentially threatening. According to Leiss and Powell (2004) “risk is the 

probability of harm in any given situation...determined by two factors: a) the nature of a 

hazard, and b) the extent of anyone’s exposure to that hazard” (p. 33). Overall risk 

related to a particular issue, then, is the combination of the hazard and an individual’s 

exposure to it (Leiss & Powell, 2004). Our constantly changing environment and the 

perils of disease, war, and other threats to the survival of the human race illustrate that 

“risk is inherent to the human condition” (Plough & Krimsky, 1987, p. 5).   

Plough and Krimsky (1987) stated “the emergence of risk communication as a 

research theme cannot be fully appreciated or accounted for without understanding its 

link to a set of issues that symbolize the discord between scientific experts and the 

public around the issue of risk” (p. 5).  One of the major challenges of communicating 

risk is that the public sees and evaluates risk in a decidedly different way than scientists 

and experts (Leiss & Powell, 2004; Lofstedt, 2006; Macfarlane, 2002) and differently 

from one another as individuals (Leiss & Powell, 2004). In addition, language can get in 

the way.  Communication challenges arise surrounding the description and explanation 
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of risks due primarily to the different language used by scientists, which tends to be 

scientific and statistical, and the public lexicon (Leiss & Powell, 2004).  

In theory, information and messages about risk are communicated by mass media 

in a way that is intended to help the public understand these issues (Goodman & 

Goodman, 2006; Frewer, Miles, & Marsh, 2002; McCarthy, Brennan, DeBoer & Ritson, 

2008). However, “agreement on how risks should be portrayed can be challenging. 

Science and policy experts sometimes view mass media coverage of health and 

environmental risks as oversimplified, inaccurate, and sensationalized” (Lundgren & 

McMakin, 1998, p. 237). In addition, Leiss and Powell (2004) pointed out that some 

risks are more feared by the public than others, and experts seem to not understand the 

public’s desire for more certainty pertaining to these particular threats. Researchers 

have discovered, however, that risk situations that are more easily understood by the 

public are less likely to inspire fear or dread (Frewer, 1999; Pidgeon & Beattie, 1998).  

Some researchers have suggested that when evaluating risk information, the public 

may face a kind of ‘information overload’ that can result in a lack of integration of the 

information (Heller, 2006).  McCarthy, Brennan, De Boer, and Ritson (2008) asserted 

that a risk message’s “content, tone of its delivery, the media format used, the expert 

sources referred to, and the accuracy of the information communicated can all play a 

significant role in determining whether the public attends to, understands and…acts 

upon risk information” (p. 377). 

Mass media are the public’s primary source of science information (Leiss & 

Powell, 2004; Nelkin, 1987; Treise & Weigold, 2004), risk information (Kitzinger, 1999), 

and about food safety (Fisher & Chen, 1996, Pisano & Woods, 2002 as cited in Tucker, 
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Whaley, & Sharp, 2006). U.S. media outlets have been shown to focus their attention 

disproportionately on hazards and risks that are new, cataclysmic and violent (Adams, 

1986; Combs & Slovic, 1979; Lundgren & McMakin, 1998; Singer & Endreny, 1993). 

While mass media may not determine how people think about a particular issue, over 

time they may be key information sources that influence people’s knowledge and 

perceptions about science and technology issues (Powell, Dunwoody, Griffin, & 

Neuwirth, 2007).  

Social Amplification of Risk 

People’s risk perceptions are greatly affected by their previous life experiences 

(Tucker, Whaley, & Sharp, 2004) and the experiences of others. One theory which 

examines risk and communication is Kasperson, et al.’s (1988) social amplification of 

risk framework, which posits that when a lack of direct personal experience exists about 

a risk, information about that risk (called a risk event) is obtained by individuals through 

two channels – the news media and informal personal networks. Kasperson et al. 

(1988) stated “risk events interact with psychological, social, and cultural processes in 

ways that can heighten or attenuate public perceptions of risk and related behavior” (p. 

178-179). Even risks that pose minor physical threats can evoke strong concerns 

among the public (Kasperson, et al., 1988). Social amplification of risk is a dynamic 

process that takes into account the learning and social interactions that one has from 

experiences with risk; Kasperson et al. (1988) noted “various groups present competing 

evidence based upon their own perceptions and social agenda” (p. 178). 

Food Risk 

“Eating has become a risky business” according to Caplan (2000, p. 34).  Growing 

concerns about food safety and the food supply are well documented (Green, Draper, & 
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Dowler, 2003; Hansen, Holm, Frewer, Robinson, & Sandoe, 2003; Lofstedt, 2006; 

Shaw, 2004; Verbeke, 2005).  Green, Draper, and Dowler (2003) pointed out that food 

risks are now inherent with our everyday lives and unfortunately are “hidden within the 

ordinary and even wholesome goods and services we rely upon” (p. 34).   

Tucker, Whaley, and Sharp (2006) determined that concerns over food safety, 

often driven by media coverage of specific issues, resulted in elevated levels of 

perceived risk among subjects. The researchers found that pesticide residues in food 

and contamination of drinking water were the issues where subjects perceived the 

highest levels of risk.  In this study, the researchers expected that an increased reliance 

on mass media for food safety information would result in lower levels of perceived risk, 

but actually found the opposite – the increased reliance on food safety information 

tended to result in higher levels of perceived risk. 

Verbeke (2005) noted that the intensive mass media coverage of food quality and 

safety issues in recent years has led consumers to alter their beliefs, attitudes, and 

behaviors regarding purchasing and consuming food.  Some believe that this wealth of 

information helps consumers to make safe and healthy decisions regarding their food 

choices. However, Verbeke noted that there is potential for consumers to be inundated 

with too much information, or the wrong kind of information that does not meet their 

specific information needs. Too much information or information of the wrong kind can 

affect the way individuals process that information and the way in which they form 

perceptions about a situation or issue. Smith and Petty (1996) pointed out that 

“negatively framed information might receive different weight in [individuals’] judgments 

than positively framed information” (p. 258). These researchers also noticed that 
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negative frames “might also arouse more fear than the messages that focus on gains 

from engaging in a behavior and thus might be more persuasive” (Smith & Petty, 1996, 

p. 258). 

Frewer, Howard, Hedderly and Shepperd (1997) investigated the impact of food 

risk information and discovered that low source credibility reduced risk perceptions, but 

also that “if people believe that the information is directed towards a vulnerable other 

person, rather than the self, they are unlikely to pay attention to the risk information 

itself” (p. 768). 

Persuasion 

Perloff (2003) called persuasion “a symbolic process in which communicators try 

to convince other people to change their attitudes or behavior regarding an issue 

through the transmission of a message, in an atmosphere of free choice” (p. 8).  Dillard 

and Pfau (2002) noted that there are almost endless amounts of ways in which 

persuasion can and does impact contemporary society, from the way consumers decide 

to spend their money, to influencing political decisions. 

All persuasive communications share five distinct features: a specific goal or issue 

topic, a source or communicator, a message, a channel to communicate that message, 

and a message recipient (Shavitt & Brock, 1994, p. 220). Early communication 

researchers assumed that mass media had a direct effect on audience members and 

initial media effects theories posited that media were so powerful mere exposure to 

messages could produce direct effects on individuals, persuading them to hold one 

position or another (Baran & Davis, 2009).  Subsequent mass media scholars 

determined, however, that the influence of media messages was not as direct as they 

had once been assumed, and that a number of variables factor in to whether or not 
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individuals are affected and persuaded by media messages (Petty, Priester, & Briñol, 

2002).  

Elaboration Likelihood Model 

“Persuasion by others’ messages can be more or less effective, depending on 

various features of the message source, the message itself, the recipient, and…the 

cognitive and motivational context in which the message is received” (Eagly & Chaiken, 

1993, p. 499). An extensively used approach to understanding the persuasiveness of 

media messages is the elaboration likelihood model (ELM), developed by Petty & 

Cacioppo (1981). “The ELM was developed in an attempt to integrate the literature on 

persuasion by proposing that there was a limited set of core processes by which 

variables could affect attitudes, and that these processes required different amounts of 

thought” (Petty & Briñol, 2010, p. 224). This model, which posits that there are two main 

ways in which a person processes information, is a mechanism that allows 

communication researchers to explore several aspects of persuasive communication.  

Petty and Wegner (1999) called the ELM a “theory about how the classic source, 

message, recipient, and contextual variables have an impact on attitudes toward 

various objects, issues, and people” (p. 42).  The theory can also be helpful in 

understanding how internal and external variables impact “some evaluative or 

nonevaluative judgment” (p. 42). Fundamentally, this model allows researchers to 

determine how a message recipient evaluates and elaborates about that message. 

Cacioppo and Petty (1986) outlined several principles of the elaboration likelihood 

theory.  First, people are motivated to hold what they believe are correct attitudes.  

Secondly, although people are so motivated, the amount and degree to which they can 

and are willing to hold those correct attitudes varies according to individual difference 
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factors and situational variables.  The researchers explained that individuals are not 

able to elaborate on each and every message they encounter each day.  Human beings 

tend to be cognitive misers who use mental shortcuts such as prior knowledge and 

experiences to make judgments and arrive at decisions (Taylor, 1981).  Therefore, there 

is a continuum along which individuals elaborate on messages – choosing to elaborate 

more on certain items than others.  It is this idea of a continuum that sets the ELM apart 

from other theories of persuasion in that it accounts for arguments contained within 

messages and issue-relevant thinking (Petty, Briñol, & Priester, 2009). 

Routes to Persuasion and Information Processing 

Petty (1977) first proposed the idea that individuals utilize one of two separate 

routes to process information, a central route and peripheral route.  In the central route 

to information processing, an individual considers the quality of arguments, tending to 

be persuaded by high quality and well constructed arguments, rather than those that are 

illogical or weak (Eagly & Chaiken, 1993). Central route information processing involves 

effortful cognitive activity on behalf of the individual, who also utilizes prior knowledge 

and experience related to the information to form judgments (Petty & Cacioppo, 1986).  

Individuals using the peripheral route to process information are less motivated to 

make the effort to cognitively evaluate the information presented.  These individuals are 

less motivated or able to process information using issue-relevant cues and are 

persuaded by issue-irrelevant cues, which according to Petty and Cacioppo (1986) 

include elements such as the attractiveness or power of the message source, or the 

opportunity for a reward (Petty, 1981).  Those taking the peripheral route attend to cues 

that are “sufficient to produce an initial attitude change without any active thinking about 

the attributes of the issue or the object under consideration” (emphasis in the original, 
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Petty, 1981, p. 256). Essentially, the use of the peripheral route indicates a lower level 

of cognitive work to process the message at hand. These two routes yield changes in 

attitudes based on the differing degrees of information processing (Petty and Wegener, 

1999).  

Several studies related to agriculture and food have utilized the ELM to analyze 

persuasive communications. Frewer, Howard, and Shepherd (1998) explored the 

impact of prior attitudes, source credibility and admission of risk uncertainty by 

information source in a mail survey of British consumers’ attitudes toward genetic 

engineering. The team determined that “increased credibility alone does not necessarily 

influence the psychological impact of information provision about risks – other factors 

such as perceived hazard characteristics and informational content are likely to be 

important” (p. 767). 

Frewer, Howard, Hedderly, and Shepherd (1997) adapted the ELM to investigate 

how the type of hazard, source of information, and the persuasive content of information 

impacted individuals’ thoughtful/effortful cognitions about risk messages related to food. 

The researchers determined there was an impact of source credibility on the perception 

of risk; risk perceptions were lower if the information came from a government source. 

In addition, they determined that while information from trusted sources resulted in 

greater perceived risks, a greater optimistic bias effect existed.  

Lundy (2006) utilized the ELM to explore message framing effects and cognitive 

processing levels of organization employees regarding a message. She discovered that 

study subjects produced significantly different numbers of thoughts (using the thought-
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listing technique) based on the message frame they received, and that the thoughts 

listed differed depending on frame exposure.  

Issue Involvement and Argument Quality 

Two key elements in the ELM are issue involvement and argument quality. Petty, 

Priester, and Briñol (2002) noted that one’s motivation to process a message affects 

persuasion. Motivation, then, becomes part of the ELM in the form of issue involvement. 

The level of personal involvement one has regarding an issue is directly connected to 

how relevant that topic is to the individual (Petty & Cacioppo, 1979). When an individual 

sees an issue as more personally relevant (and is therefore considered to have higher 

issue involvement), certain types of arguments have been determined to be more 

persuasive.  Individuals highly involved with an issue are more affected (and therefore 

persuaded) by logical and strong arguments than by illogical and/or weak arguments 

(Petty, Cacioppo, & Goldman, 1981; Petty & Cacioppo, 1979). Individuals with a low 

level of issue involvement, in contrast, are more affected by weaker arguments and 

peripheral cues in the message (Petty, Cacioppo, & Goldman, 1981).  

Burnkrant and Unnava (1989) discovered that changing the pronouns in a 

message from third person to second person (from she or he to you) is an effective way 

to increase the personal relevance of messages and therefore manipulate issue 

involvement. Another way to increase the relevance of an issue to individuals is to 

frame the message in such a way that it fits with their values or self-image (Petty & 

Wegener, 1998). 

In the ELM, the concept of argument quality refers to the elements in a message 

that make it persuasive. Petty and Cacioppo (1981) wrote that any information in a 

message which helps an individual evaluate the object, issue, or person under 
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consideration can be considered an element of argument quality. Argument quality, 

then, is important because it helps a message recipient to decide whether to process 

the information in a more elaborative way (taking the central route), or in a less 

considered way (the peripheral route (Petty & Cacioppo, 1996). 

What constitutes a strong or weak argument? Strong arguments, according to 

Petty and Cacioppo (1996), are those that primarily elicit favorable thoughts, whereas 

weak arguments elicit negative thoughts or counter-arguments. Argument quality is 

important in the ELM because elements of an argument affect how an individual 

processes the message, and ultimately whether or not he or she is persuaded by the 

message. However, argument quality does not act alone in an individual’s decision to 

process the message in a certain way. Argument quality, combined with issue 

involvement work to impact how individuals process messages.  

Need for Cognition 

Cohen, Stotland, and Wolfe (1955) are credited with the first investigations into need for 

cognition, which they defined as an individual’s “need to structure relevant situations in 

meaningful, integrated ways…a need to understand and make reasonable the 

experiential world” (p. 291).  Cacioppo and Petty (1982) explained need for cognition as 

“the tendency to engage in and enjoy thinking” (p. 116).  In their study, Cacioppo and 

Petty (1982) established a scale to measure need for cognition to differentiate between 

individuals who tend towards engaging in effortful analytic activity (considered high in 

need for cognition) and those who do not tend to or enjoy engaging in such thinking 

(considered low in need for cognition). 

 Coutinho (2006) determined that individuals who are high in need for cognition 

are internally motivated to engage in tasks requiring more mental effort, while those low 
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in cognition tend to avoid such tasks and form opinions based on peripheral cues 

(Haugtvedt, Petty, & Cacioppo, 1992). Cacioppo, Petty, Feinstein, & Jarvis (1996) 

developed the concept of a continuum of need for cognition levels, where cognitive 

misers, those with low intrinsic motivation to engage in effortful thinking lie at one end, 

and cognizers, those with high intrinsic motivation lie at the opposite end.  Cacioppo et 

al., (1996) noted “both individuals low in need for cognition and individuals high in need 

for cognition must make sense of their world, but they tend to derive meaning, adopt 

positions, and solve problems by somewhat different means” (p. 198). Also, a link has 

been established between NFC and academic success. Elias and Loomis (2002) 

conducted a study about relationship between need for cognition and college students’ 

academic performance. In their study of college students, the researchers found that 

academic self-efficacy beliefs and need for cognition were predictors of academic 

success, as measured by grade point average. 

 Individuals high in need for cognition tend to spend more time analyzing 

information, such as media messages and other communications (Cacioppo, Petty, & 

Morris, 1983) and individuals low in need for cognition tend to be more influenced by 

information in context, using peripheral cues to form attitudes (Haugtvedt & Petty, 

1992).  Cacioppo, et al., (1996) suggested that “one of the most commonly tested 

hypotheses is that individuals high in need for cognition should recall more of the 

information to which they are exposed than individuals low in need for cognition” (p. 

217).  Following this line of thinking, if individuals are elaborating on and thinking about 

information, they are more likely to remember that information than if they are not 

expending effortful cognitive energy on the message.  These researchers also asserted 
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that that “attitudes of individuals high in need for cognition are more influenced by the 

quality of the issue-relevant arguments in a persuasive message than are the attitudes 

of individuals low in need for cognition” (p. 229). Cacioppo, Petty, and Morris (1983) 

determined that individuals high in need for cognition were more likely to gather 

information from and think about “externally provided message arguments than 

individuals low in need for cognition” (p. 815). Cacioppo and colleagues (1996) 

concluded that, in large part, differences between individuals with high and low need for 

cognition levels are impacted by individuals’ past experiences. 

 Hallahan (1997) investigated need for cognition in relation to persuasive 

messages presented as news and advertisements.  He found individuals high in need 

for cognition used media differently from low need for cognition individuals.  Those high 

in need for cognition tended to use media for information seeking, while their 

counterparts with low need for cognition tended to use media primarily for entertainment 

and escape.  Hallahan concluded, “people are not uniformly attracted to media for its 

informational content” (p. 19). 

Fear Appeals 

The discussion of the use of fear arises frequently in persuasion literature. The 

body of research regarding the use of fear is rather large and relatively complex; 

researchers have noted that the quality and focus of fear appeal studies differ widely, 

and that the literature itself lacks cohesion (LaTour & Rotfeld, 1997; Witte, 1992). 

LaTour and Rotfeld (1997) noted that “some discussions in the literature have used the 

terms ‘threats,’ ‘fear appeals,’ and ‘fear’ as almost synonymous” (p. 46). Witte (1992) 

also pointed out that researchers often use the terms fear and threat interchangeably, 

when these two concepts are actually distinctly different from one another. 



 

84 

 Perloff (1993) described fear appeals as “communications that use fear to induce 

individuals to accept the message recommendations” (p. 161); they are commonly 

acknowledged by researchers to be effective (Perloff, 1993). Witte and Allen (2000) 

described fear appeals as “persuasive messages that arouse fear [and] motivate 

behavior change” (p. 591). Fear itself, was defined by Witte, Meyer, & Martell (2001) as 

“an internal emotional reaction composed of psychological and physiological 

dimensions that may be aroused when a serious and personally relevant threat is 

perceived” (Perloff, 2003, p. 187).  

According to Nabi (2002), when a situation is both threatening to one’s physical or 

psychological self, and when it is out of one’s control, it provokes a sense of fear. Witte 

(1998) called fear a complex emotion, with both cognitive and affective elements. In a 

discussion of fear appeal messages, Perloff (2003) noted that such messages contain 

two parts – information about the actual threat and then information about a potential 

solution, or efficacy information; essentially, fear appeal messages present a problem 

one “should” be afraid of, and then information to alleviate or provide a solution to the 

fearful problem.  

 Early researchers discovered that elements of fear in messages inhibit 

acceptance of the message. Janis and Feshbach (1954) conducted a study with high 

school students to determine the influence of fearful messages about brushing one’s 

teeth on adopting behaviors that provided a solution (brushing one’s teeth to avoid 

dental problems). The researchers used three different messages, containing a high, 

medium, and low level of fear, and determined that a negative relationship existed 

between the strength of the fearful message and a subject’s compliance with the 
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behavior to prevent the problem/address a solution. Thus they concluded that the 

greater the fear appeal contained in a message, the greater an inhibitor that message 

was to performing solution behavior.  

 Whether or not fear appeals need to contain graphic language is still a subject of 

debate. Witte (1992) commented that “fear appeals usually contain ‘gruesome content’ 

in the form of vivid language…personalistic language…or gory pictures” (p. 331). 

However, O’Keefe (1990) pointed out that the use of such language is not guaranteed 

to provoke fear, and it is possible to create a sense of fear without use of vivid or gory 

language and imagery. 

 Altheid (1997) asserted that “fear is pervasive in American society” (p. 648). In 

studying the use of fear in television news reports, Altheid remarked that “despite clear 

evidence showing that Americans today have a comparative advantage in terms of 

diseases, accidents, nutrition, medical care, and life expectancy, they perceive 

themselves to be at great risk and express specific fears about this” (p. 649). He 

proposed a conceptual model and suggested the use of a “problem frame” by the news 

media creates a system that perpetuates messages of fear, and heightens society’s 

fears about certain issues despite actual facts and figures indicating otherwise. Altheid 

pointed out that “shared knowledge about the social world in a mass-mediated society 

tends to be about ‘bad news’” (p. 658). Society is told what, specifically, to fear. “Carried 

with the messages of fear are the images and targets of what and who is to be feared” 

(p. 665). In essence, this suggests that through the persistent use of the problem frame 

by media, society is programmed to expect news and information to be presented as a 

problem to be solved. 
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Fear and Persuasion 

Witte (1992) called fear appeals “persuasive messages designed to scare people 

by describing the terrible things that will happen to them if they do not do what the 

message recommends” (p. 329). LaTour and Rotfeld (1997) conducted a meta-analysis 

of fear appeals studies and noted that the majority of the research concluded “increases 

in fear are generally associated with changes in behavior, attitudes, or intentions” (p. 

47). Perloff (2003) noted, however, that it is possible that messages can cause fear 

without motivation to change one’s attitude, because the message either does not mesh 

with the individual’s current beliefs (cognitive dissonance), or because the message 

does not include a solution to deal with the cause of the inspiration of fear. 

 In a discussion of the drive-reduction model of fear appeal research, Eagly and 

Chaiken (1993) noted that the model suggests low and moderate levels of fear in a 

message likely enhance persuasion; however, increases in emotional tension likely 

reduce persuasion by stimulating defensive behaviors. “Fear is most likely to enhance 

persuasion when [message] efficacy is high (vs. low) and when this information 

immediately follows fear-arousing message content” (Eagly & Chaiken, 1993, p. 444).   

 Keller & Block (1996) studied the way in which fear arousal affects persuasion 

and determined that the level of fear arousal may be positively related to the likelihood 

that an individual will elaborate on a message. In low fear conditions or situations where 

a person’s fear has not been aroused sufficiently, they may be less likely to be 

persuaded because they are not sufficiently motivated to elaborate on the message. 

However, Keller and Block noted that high levels of fear in messages have the potential 

to motivate individuals to only elaborate on the problems in the message and not the 

potential solution(s) included in the message. The researchers also suggested that, in 
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the absence of message elaboration, persuasion is possibly a function of memory-

based message recall. 

Fear Appeals and Health Messages 

Messages with fear appeals are commonly used in health communication in order 

to prompt individuals to adopt healthy behaviors (Das, deWit, & Stoebe, 2003). Witte 

(1998) noted that there is a connection between the beginnings of fear appeal research 

and the development of health behavior models, and Prentice-Dunn and Rogers (1986) 

postulated that fear appeal research and theories are varieties of the health belief model 

(HBM). Witte (1998) state that both the health belief model and the extended parallel 

process model (a fear appeal theory/model) are concerned with how “certain stimuli 

influence perceptions of susceptibility and severity to influence behaviors (p. 441). 

However, the HBM does not specifically address the way in which fear influences an 

individual’s behavior. The HBM itself was created to help understand and explain 

human health behaviors, such as the failure of individuals to perform or complete 

behaviors like vaccination or early detection screenings, which are proven preventative 

measures (Eagly & Chaiken, 1993). 

 Kelly and Edwards (1992) pointed out that effective health campaigns have a 

common characteristic – their creators understand how and to what degree audiences 

see the topic as personally relevant, and then craft messages accordingly. Roskos-

Ewoldsen, Yu, and Rhoades (2004) explored fear appeal messages about breast 

cancer and breast self-exams. Their research determined that messages which 

emphasized the efficacy of performing breast self-exams yielded attitudes that were 

more positive toward breast self-exams, and that those positive attitudes predicted 

behavioral intentions to perform the exams. The researchers noted that it “can be 
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particularly important [to devise] health communications so that they are personally 

relevant, yet not so fear inducing that they push the recipients into a defensive 

processing style” (Roskos-Ewoldsen, Yu, & Rhoades, p. 63, 2004). 

 LaTour and Rotfeld (1997) conducted research regarding consumer attitudes 

toward brands and purchase intentions in relation to fear appeals, using protection 

motivation theory. They asserted “if the threat seems real and salient, one should feel 

an enhancement of value toward…a product and increased desire to obtain it for one’s 

peace of mind” (p. 49).  

 Nabi (1999) wrote about the impacts of emotions such as fear on information 

processing, recall, and attitude change. In proposing a model of persuasion which 

suggests emotion plays a role in message processing, Nabi pointed out that several 

previous studies conducted regarding fear and information processing, without explicitly 

reaching a consensus, “suggest that chronic fear and message-relevant acute fear may 

lead to less careful message processing if the need for reassurance is not met or is met 

by peripheral cues” (p. 300).  Essentially, the arousal of fear can indeed impact how an 

individual processes a message, and thus, whether or not an individual is persuaded as 

the result of the message.  

Attitude 

Eagly and Chaiken (1993) defined attitude as “a psychological tendency that is 

expressed by evaluating a particular entity with some degree of favor or disfavor” (p. 1).  

Petty and Briñol (2010) stated “attitudes refer to general evaluations individuals have 

regarding people (including yourself), places, objects and issues. Attitudes can be 

assessed in many ways and are accorded special status because of their presumed 

influence on people’s choices and actions” (p. 217). Attitudes motivate our behavior and 
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are complex psychological and abstract constructs not directly observable (Eagly & 

Chaiken, 1993; Perloff, 2003). Perloff (2003) called attitudes learned predispositions 

that help an individual respond in a consistently favorable or unfavorable manner 

regarding a specific object (p. 39). Petty and Cacioppo (1996) noted that “attitudes can 

serve important functions for people…and can be useful in predicting behaviors” (p. 29). 

According to Fishbein & Azjen (1975), attitude is composed of two elements: 

cognition and affect. These researchers noted that “attitude is a combination [of] what 

you believe or expect of a certain object, and how you feel about (evaluate) these 

expectations” (p. 46).  Eagly and Chaiken (1993) considered attitude as divided into 

three elements: cognition, affect, and behavior.  The cognitive aspect of attitude 

pertains to the thoughts that an individual has about an attitude object.  The affective 

aspect refers to feelings and emotions that one has about an attitude object, while the 

behavioral element concerns what an individual does with respect to the attitude object. 

Katz (1960) suggested that attitudes help individuals structure their knowledge and 

environment, help us establish a frame of reference and also serve a social role in self-

expression and social interaction.  

Attitude Formation 

“Attitudes are presumed to vary along an evaluative continuum ranging from a 

strongly positive orientation to a neutral orientation to a strongly negative orientation. 

This continuum can be decomposed into valence (i.e., positive or negative) and 

extremity (degree of favorability)” (Krosnick & Petty, 1995, p. 5-6). The way in which we 

form attitudes and change our attitudes are distinctly separate functions (Crano & 

Prislin, 2006).  Our attitudes can be formed in many ways. We can consciously embrace 

or reject a specific attitude object, and we can also form our attitudes subconsciously 
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(Crano & Prislin, 2006). We are also able to construct our attitudes based purely on 

exposure to an attitude object or stimulus (Bargh, 2001; Lee, 2001). Perloff (2003) 

noted that individuals are able to hold simultaneously contradictory attitudes toward an 

issue or attitude object. However, it is believed that strong attitudes are more predictive 

of behavior, while weak attitudes are not (Miller & Peterson, 2004).  Krosnick and Petty 

(1995) declared that attitudes are strong to the extent that they are persistent, resistant 

to change, impact information processing and guide behavior. The stronger the attitude 

an individual holds, the more predictive that attitude can be said to be of the individual’s 

behavior. Petty and Krosnick (1995) conceptualized attitudes as present along a 

continuum, ranging from strong positive to neutral to strongly negative. 

Role of Schema 

Eagly and Chaiken (1993) suggested that a useful way to think about attitudes is 

to consider them as a type of schema.  According to these researchers, schema “is a 

broader classification of cognitive structures” (p. 18). Fiske and Linville (1980) called 

schemas “cognitive structures of organized prior knowledge, abstracted from 

experience with specific instances” (p. 543).  Schema and their relationship to attitudes 

have important implications for the way in which individuals process and recall 

information. Eagly and Chaiken (1993) asserted “a mental representation of attitude 

may be stored in memory and thus can be activated by the presence of the attitude 

object or cues related to it” (1993, p. 2). 

Katz (1960) noted that one of the primary functions of attitudes is to organize and 

simplify an individual’s experience; a concept echoed by Eagly and Chaiken (1993). 

According to Eagly & Chaiken (1993), schemas have an influence on the way 

individuals processes information, affecting the amount of “attention given to a piece of 
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information as well as the encoding and judgment” of the information (p. 19). Schemas 

selectively affect the organization of memory, retention and retrieval of information 

(Eagly & Chaiken, 1993). 

Attitude Change 

Kruglanski and Stroebe (2005) stated, “persuasion refers to attitude change in 

response to complex verbal messages that are intended to persuade an audience” (p. 

342). While the ELM is a model that allows for the examination of how an individual 

processes information, peripherally or centrally, it is also a model that contributes to the 

literature regarding attitude change. Petty and Briñol (2010) stated “the ELM was 

developed in an attempt to integrate the literature on persuasion by proposing that there 

was a limited set of core processes by which variables could affect attitudes, and that 

these processes required different amounts of thought” (p. 224). Petty and Cacioppo 

(1996) noted that several theoretical approaches can be used to explore attitude 

change, but that the ELM is particularly and often used when attempting to understand 

attitude change as the result of persuasive communications. Petty and Wegner (1999) 

noted that the ELM allows the examination of “the processes underlying changes in 

judgments of objects, the variables that induce these processes, and the strength of 

judgments resulting from these processes” (p. 42).  

Petty (1981) explained the connection between information processing and 

attitude change in the ELM. Using the central route, an individual attends to the 

arguments contained in the message and combines this using all of the information s/he 

possesses about the issue to form a coherent, reasoned position. Petty noted, “for the 

most part, under the central route, persuasion is based on a thoughtful consideration of 

the object or issue at hand” (p. 256). In contrast, the peripheral route to persuasion is 
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not one that utilizes a great deal of thoughtful elaboration. Using the peripheral route “if 

a message is associated with a pleasant smell or an attractive source, it is accepted. If 

the message takes a position that is too discrepant, it is rejected regardless of the 

cogency of the arguments presented” (p. 256). Petty pointed out that it is not that one of 

these routes is rational and the other is not, rather: 

the difference between the two routes has to do with the extent to which the 
attitude change that results from a message is due to active thinking about 
either the issue or the object-relevant information is the most direct 
determinant of the direction and amount of attitude change produced (p. 
256). 

 Petty (1981) also stated that personal relevance of the issue under consideration 

is the primary determining factor as to whether one is persuaded by a message, 

whether one’s attitude is changed. When the issue has high personal relevance “factors 

central to the issue are more important; under low relevance, peripheral factors become 

more potent” (Petty, 1981, p. 259). 

Chaiken (1980) studied attitude change based on different sources and message 

characteristics, and manipulated personal consequences, message arguments and 

source likeability. From the study, Chaiken determined that in conditions where there 

were high consequences, subjects determined their attitudes mainly by the quantity of 

issue-relevant arguments present, while the likeability of the source had no effect. 

Chaiken determined, however that “under low consequences conditions…attitudes were 

determined primarily by source likability; the number of arguments presented had no 

significant effect” (p. 259). 

Attitudes and Information Processing 

Allport (1935) declared that for individuals, attitudes determine what “he will see 

and hear, what he will think and what he will do…they ‘engender meaning upon the 
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world’; they draw lines about and segregate an otherwise chaotic environment; they are 

our methods for finding our way about in an ambiguous universe” (p. 806). As noted 

previously, media messages are often framed in a certain manner in order to emphasize 

a specific perspective or point of view.  Frames also impact the way in which individuals 

interpret messages.  

Specific knowledge about an issue has relevance for attitude about that issue and 

the way an individual processes information regarding that issue.  Petty and Krosnick 

(1995) noted that the more knowledgeable an individual is about a subject, the more 

difficult it is for that individual to change his or her attitude. Additionally, Petty and 

Krosnick determined that knowledgeable individuals “are expert reasoners and 

information processors in the relevant domain. They can use their extensive store of 

beliefs and prior experiences to interpret and evaluate new information on the topic” (p. 

283). In contrast, the less knowledgeable and the uninformed have considerable 

difficulty “attending to, comprehending, and evaluating relevant information (Petty & 

Krosnick, 1995, p. 283). 

 In their writing on working knowledge, Petty and Krosnick (1995) asserted that 

knowledge about a subject affects the way individuals process new information about 

the subject. Festinger’s (1957) cognitive dissonance theory asserts that individuals 

actively seek out information that is consonant with their current knowledge and beliefs, 

often to the degree that they are willing to discount information that does not fit their 

current position or understanding of the topic at hand. According to Petty and Krosnick 

(1995), knowledgeable individuals are able to readily recall information stored in 
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memory about an issue or object when they are faced with subsequent interactions or 

encounters with it. 

 The concept of working knowledge accounts for the schema an individual holds 

which is called to mind when an individual is confronted with an issue or object about 

which he holds an attitude (Wood, 1982). Therefore, the knowledge itself is limited to 

this particular topic and attitude domain and does not represent the entirety of an 

individual’s knowledge (Wood, 1982).  

Priming and Attitudes 

The concept of priming is often discussed in media effects literature, in close 

relation to the concepts of framing and agenda-setting. However, it is primarily a 

psychological concept that is based on a memory model of information processing 

(Schuefele, 2000; Schuefele, 2007). Roskos-Ewoldsen, Roskos-Ewoldsen, and 

Carpentier (2008) stated that priming “refers to the effect of some preceding stimulus or 

event on how we react, broadly defined, to some subsequent stimulus” (p. 97). When 

applied to the media, this means that what an individual has read or seen in the media 

at a prior date can affect judgments or behavior later when they are exposed to that 

issue again (Roskos-Ewoldsen, Roskos-Ewoldsen, & Carpentier, 2008).  

Salancik (1974) suggested that priming makes concepts or issues more 

accessible in one’s memory. By receiving and processing information about a concept 

or issue, one creates mental pathways about that topic, and then those pathways 

influence subsequent processing of information about that topic. Scheufele (2000) noted 

that “priming is the impact that agenda-setting can have on the way individuals evaluate 

public officials by influencing the thematic areas or issues that individuals use to form 
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these evaluations” (p. 297). Iyengar and Kinder (1987) noted that priming affects how 

people make evaluations of political issues and candidates.  

Petty and Krosnick (1995) referred to framing as cognitive priming, and noted that 

it has an effect on attitude. According to Tourangeau, Rasinkski, Bradburn, and 

D’Andrade (1989) individuals are more susceptible to the effects of priming in two 

instances: when the issue at hand is important to them or when their attitude toward the 

issue is closer to one end or the other of the attitude continuum.  

Priming involves three basic steps: a concept must be activated in one’s memory 

from a previous priming experience, this concept must then affect the way the individual 

interprets a new related issue or concept, and finally, the combination of previous 

information and new information is then used to form a new perspective which then 

affects the individual’s judgment or guides behavior (Petty & Jarvis, 1996). 

 In a review of priming literature, Roskos-Ewoldsen, Roskos-Ewoldsen, and 

Carpentier (2008) provided examples of priming studies that have shown substantive 

results. Josephson (1987) found effects of media violence on the behavior of children, 

while Anderson (1997) conducted similar research regarding the influence of violent 

media on aggression in college students. Priming has also been used in studies 

regarding political news coverage (Iyengar, Peters, & Kinder, 1982; Krosnick & Kinder, 

1990) and the influence of stereotyping in health communication research, such as in 

anti-smoking campaigns (Roskos-Ewoldsen, Roskos-Ewoldsen, & Carpentier, 2008). 

The researchers concluded, “clearly, the media act as a prime…[and] influences later 

judgments and behavior” (p. 102).  
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 Despite clear evidence that priming does indeed work, evidence illustrates that 

the effects of priming fade with time (Roskos-Ewoldsen, Roskos-Ewoldsen, & 

Carpentier, 2008). This phenomenon has been attributed to the fact that the impact of a 

prime is a combination of two separate functions: the intensity of the prime, which refers 

to the frequency of the prime or its duration, and the recency of the prime, which refers 

to the time between when the information is first encountered and when it is next 

encountered. 

 Petty, DeMarree, Briñol, Horcajo, & Strathman (2008) explored a connection 

between need for cognition and the influence of priming. They asserted “there is reason 

to believe that high-NFC individuals would be more influenced by primes than low-NFC 

individuals… [possibly because] the prime produces greater activation of the underlying 

construct” (Petty, DeMarree, Briñol, Horcajo, & Strathman, 2008, p. 901). They 

suggested that priming assumes the activated concept exerts a bias on related 

information processing. Petty et al. (2008) discovered that “although priming effects can 

and do occur when perceivers are not thinking a lot, the present research offers 

additional evidence that they can also occur among high-thought individuals” (p. 910). In 

essence, the researchers discovered that individuals who have a high need for 

cognition can be more affected by priming than individuals with lower levels of need for 

cognition. 

Information Recall 

Booth (1970) hypothesized that four variables impact a media user’s recall of news 

items. These included the frequency with which the news item appears, the location of 

the item on the page or in the broadcast, the relative time or space devoted it, and the 

use of images accompanying the news item.  Booth noted that repetition of a message 
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is more effective than a single exposure in aiding recall, therefore the number of times a 

news item is seen by an individual can impact whether or not, and how much of the 

information is recalled.  Also, the amount of time and/or space devoted to a news item 

in its medium provides an opportunity for individuals to recall details and put the item 

into context, aiding recall.  The location of the news item can also affect recall, with 

items in locations such as the outer or end pages being more accessible, and the items 

at the beginning of a newscast being seen as more prominent and therefore possibly 

more memorable.  Finally, Booth noted that the use of images accompanying news 

items can impact recall through expanding the message to a multiple channel 

presentation of the news item, therefore aiding recall. David (1998) conducted a series 

of experiments testing the notion that adding an image to a story could increase 

information recall and determined that indeed, a related image did impact recall, as did 

the concreteness of the news topic (versus an abstract topic). 

DeFleur, Davenport, Cronin, and DeFleur (1992) conducted experiments to 

determine if one medium could prompt subjects to recall information best from radio, 

television, newspaper, and computer.  Controlling for attendance to the information, 

motivation to learn, multiple exposures to the information, and potential distracting 

factors, the researchers found subjects were able to recall more information, both aided 

and unaided, at significantly higher levels from newspapers and computers than the 

other two mediums.  Additionally, they determined that there were no significant 

differences in recall between newspapers and computer screens.  The researchers 

concluded that these results confirmed previous studies, which indicated that 

newspapers are a superior medium than the others for promoting information recall. 
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Judd and Kulik (1980) hypothesized that social attitudes towards issues have 

“schematic effects” on individuals’ information processing.  They suggested that 

information which fit into individuals’ schemas would be recalled more readily. Results 

from the experiment led them to determine that information either highly consistent to 

the attitude one holds about the issue/subject or that is highly contradictory to a 

subject’s attitude (that is, information on either end of a bipolar continuum of extremes) 

was more easily recalled than information that is considered only moderately consistent 

or contradictory (p. 576). They concluded that information representing more extreme 

positions on a pro/anti continuum are processed and recalled more easily than 

information, which conveys a more moderate point of view. 

In a similar study, Wicks and Drew (1991) suggested that information consistent 

with existing schemas tend to reinforce current beliefs, but that information which is 

inconsistent with those current beliefs would cause subjects to recall more information 

because of the salience of the inconsistencies. The researchers also explored the 

differences in recall of inconsistent information when using different media – text, 

television, and radio – and hypothesized that the text form would induce subjects to 

recall more information than the other two media.  The researchers determined that 

subjects receiving information consistent with their attitudes recalled more information, 

and were also more likely to make inferences about situations than those who received 

inconsistent information. Subjects who received inconsistent information, however, were 

more likely to recall factual information. 

Recall of Online v. Print Messages 

 Several studies have been conducted regarding the differences in recall between 

print and online sources of news/information. Bogart (2000) reported that an experiment 
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testing identical news articles in print and on a computer screen, subjects rated the print 

version as more understandable.   

Tewksbury & Althaus (2000) conducted an experiment comparing the effects of 

exposure to print and online versions of the New York Times, and determined that those 

who read the online version of the stories chose to read fewer international, national, 

and political news, and spend less time with those kinds of stories when they did read 

them.  Additionally, those who read online news were less likely to recall national and 

political news than business and other news topics. The researchers determined that 

cues present in the online versions of the news were more likely to distract the subjects 

than encourage them to recall information from the stories.  Instead, subjects 

substituted their own interest as guides. 

 In a study of residents of the Netherlands, D’Haenens, Jankowski, and 

Huevelman (2004) explored the recall of news presented in print and online versions of 

two newspapers.  They found that reader attention to news stories differed depending 

on the newspaper and the category of the news item.  Despite this, the researchers 

determined there was no difference between the recall levels of individuals exposed to 

the online news as compared to the print news.  

Eveland & Dunwoody (2002) used experimental methodology to explore the 

influence of medium (online versus print) on subjects’ learning and information 

processing.  The researchers determined that subjects exposed to the online version of 

the messages had an increased level of elaboration on the messages when compared 

to those receiving the print version, and this increased elaboration was found to be 

positively related to the amount of learning exhibited.  Despite this, subjects receiving 
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the online messages learned significantly less when compared to those having received 

the print version of the messages.  Eveland and Dunwoody also determined that 

subjects exposed to the online messages more frequently utilized selective scanning of 

information than those exposed to the print messages.  They concluded that this 

selective scanning contributed to a decreased level of learning among subjects exposed 

to the online treatment of the messages. 

Davis, Akers, Cepica, Doerfert, Fraze, and Lawver (2005) conducted an 

experiment to measure recall of an agricultural news story presented in various media 

formats, including print and electronic text of news stories, as well as audio and video 

news releases.  Results indicated that as in previous studies, print delivery yielded 

greater recall, and subjects exposed to print versions of the news stories recalled 

significantly more information than those exposed to electronic text versions of the 

stories. 

deWaal and Schonbach (2008) used survey methodology to explore whether 

subjects would differ in the kinds and number of issues (social and political) recalled 

when exposed to print versus online versions of newspapers.  The research team 

determined that while print newspapers were more effective than online newspapers in 

increasing the overall number of topics recalled by subjects, this was only the case if 

subjects indicated they were interested in and relied on newspapers for information.   

 Fewer studies have been conducted comparing types of online message delivery 

than those comparing print versus online delivery of messages.  Eveland, Cortese, Park 

and Dunwoody (2004) investigated the way in which site design and organization 

influenced recall of information, factual knowledge, and knowledge structure density.  
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These researchers investigated the notion that the nonlinear structure of the web could 

be both a strength and a weakness in terms of these three types of learning.  They 

determined that learning overall was inhibited by the nonlinear structure compared to 

linear structural delivery.  In addition, they concluded that web sites designed in a more 

linear fashion (similarly to traditional print media) encouraged factual learning, but that 

nonlinear designed sites increased knowledge structure density, which has “important 

implications for comprehension, retention of information, and the ability to engage in 

problem solving” (Eveland, et. al., 2004, p. 210). 

Conceptual Model 

Figure 2-1 represents the conceptual model developed to guide this study and 

explains how the concepts of message framing and website interactivity work to affect 

changes in attitude and information recall among subjects exposed to a message in a 

specific issue context. The model represents the experimental design and includes 

individual attribute variables, which also may have an effect on the outcome variables. 

 This conceptual model illustrates the study’s exploration of how messages in a 

specific issue context, in this case the contrast between conventionally raised beef and 

organically raised beef, can be framed as risks or benefits in a news story. Frames are 

unavoidable in producing news; they are often considered the ‘angle’ of a story. 

Message frames are an invitation for readers to interpret information in a certain way, 

invitations which highlight certain elements of a message over others, which can also 

exclude certain opinions, arguments or groups involved in an issue.  

This framed news story can then be delivered on either a highly interactive website 

or a website with a low level of interactivity. The concept of website interactivity involves 

how many and what kinds of functions are included on a website to engage a user. 
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Websites with high levels of interactivity have a number of functions which allow users 

to go beyond merely reading a news story or message and actually engage with the 

story itself by passing it on to others, commenting on it, or participating in a discussion 

regarding the topic.  

Figure 2-1 combines these concepts of message framing, specifically as risks and 

benefits, and the concept of website interactivity and suggests that together these 

elements impact a subject’s ability to recall information from the message and has an 

effect on the subject’s attitude change regarding the subject of the message. Previous 

literature indicates that individual attribute variables such as an individuals’ involvement 

with the issue and need for cognition can also impact the outcome of the model. 

 

Figure 2-1. Conceptual model. 

Chapter Summary 

This chapter has provided the theoretical and conceptual framework for the study.  

In addition, the material presented covers the salient research relevant to the research 

study. This review of literature included scholarly research in the field of the uses and 
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gratifications approach to media use, new media, website interactivity, framing theory, 

risk communication, the elaboration likelihood model of persuasion, attitude, and recall 

of information. 
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CHAPTER 3 
METHODOLOGY 

Overview 

As illustrated in the previous chapters, media messages have an effect on 

consumer perceptions.  The manner in which news is framed affects how individuals 

think about the issue and what arguments and evidence is taken into consideration 

when forming an opinion. Due to intense media coverage of food safety issues over the 

past few decades, this topic has become a concern for consumers across the globe.  

Consumers increasingly see organic foods as safer alternatives to conventional 

products. At the same time, individuals are faced with new ways of obtaining 

information, often via the Internet. Web sites provide differing levels of interactivity, 

which often impact the way individuals interpret and process messages, their attitudes 

about the content and the amount of information they remember. At this time, no 

research exists which investigates the potential impact of the message framing and site 

interactivity on individuals’ attitudes and information recall. 

The purpose of this study was to investigate how messages about beef, framed as 

either risk or benefit, when coupled with site interactivity (low vs. high) affected subjects’ 

attitudes toward the issue and their ability to recall information about the message.  The 

study’s objectives were to describe the differences in attitude change and information 

recall among subjects exposed to the eight treatment conditions. In addition, this study 

sought to explain changes in attitude and information recall based on measured 

individual attribute variables (issue involvement, need for cognition and prior knowledge 

of the issue). 



 

105 

By assessing need for cognition prior to the experiment, the researcher was able 

to consider the impact of subjects’ willingness to engage in effortful thinking on attitude 

and information recall.  Determining these effects will aid professional communicators in 

crafting effective messages about agricultural issues, as well as contribute to the body 

of knowledge regarding message framing and site interactivity. 

Hypotheses and Research Objective 

Based on the literature presented, the following hypotheses were developed: 

H1: Subjects exposed to risk-framed messages will have significantly 
different attitude change and information recall than subjects exposed to 
benefit-framed messages. 

H2: Subjects exposed to messages on a high-interactive website will have 
significantly different attitude change and information recall than subjects 
exposed to messages on a low-interactive website. 

H3: Subjects exposed to risk-framed messages on a high-interactive 
website will have significantly less information recall than subjects receiving 
benefit-framed messages on a low-interactive website. 

H4: Subjects exposed to risk-framed messages on a high-interactive 
website will have significantly greater attitude change than subjects 
receiving benefit-framed messages on a low-interactive website. 

In addition, a single research objective was included: 

Objective 1: To explain changes in attitude and information recall based on 
the individual attribute variables of issue involvement, need for cognition, 
and prior knowledge of the issue. 

Research Design 

The research design for this study was experimental, using a 2 (risk of 

conventional/organic, or benefit of conventional/organic message) x 2 (low interactive 

website/high interactive website) between subjects, factorial design in order to assess 

whether message frame delivered via a traditional (low interactivity) or Web 2.0 (high 

interactivity) website influenced attitude and information recall of subjects. 
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Factorial designs allow for the investigation of a combined effect of two or more 

independent variables (Ary, Jacobs, Razavieh & Sorenson, 2006).  In addition, research 

studies using factorial designs allow multiple hypotheses to be tested in a single 

experiment (Christenson, 2001).  To generate a sample size sufficient to effectively test 

the research hypotheses, a minimum sample size of 30 individuals per treatment 

condition is necessary (4 treatment conditions x 30 = 120) per Shadish, Cook, and 

Campbell (2002). The group design was: 

R O1 O2 O3 O4 X1 O5 O6 

R O1 O2 O3 O4 X2 O5 O6 

R O1 O2 O3 O4 X3 O5 O6 

R O1 O2 O3 O4 X4 O5 O6 

R O1 O2 O3 O4 X5 O5 O6 

R O1 O2 O3 O4 X6 O5 O6 

R O1 O2 O3 O4 X7 O5 O6 

R O1 O2 O3 O4 X8 O5 O6 

In the above design: R = random assignment, O1 = issue involvement scale, O2 = 

prior knowledge measure, O3 = prior attitude scale, O4 = need for cognition scale, X1-8 

experimental treatment, O5 = information recall measure, O6 = post attitude scale. The 

experimental treatment conditions were as follows: X1 = benefit of organic beef on high 

interactive site, X2 = benefit of organic beef on a low interactive site, X3 = benefit of 

conventional beef on a high interactive site, X4 = benefit of conventional beef on a low 

interactive site, X5 = risk of conventional beef on a high interactive site, X6 = risk of 
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conventional beef on a low interactive site, X7 = risk of organic beef on a high interactive 

site, X8 = risk of organic beef on a low interactive site. 

Threats to internal validity were considered when designing the study.  According 

to Ary et al. (2006), these threats include history, maturation, testing, instrumentation, 

regression, selection, attrition, interaction effects, experimenter effects, subject effects, 

and diffusion.  History, maturation, instrumentation, regression, selection, interaction 

effects, experimenter effects, subject effects and diffusion threats were addressed by 

the design of the study. Testing threats are described by Campbell and Stanley (1963) 

as the effects of the administration of a first test on the results of a second test. As 

subjects completed two instruments, it is possible that this produced a testing effect; 

however, it is important to note the material on only two of the pre-experimental 

measures were repeated on the post-experimental measures. Therefore, with the 

exception of these two instruments (the attitude measure and the prior knowledge 

measure) the design of the two instruments was not pre-test/post-test in nature and the 

results of the first instrument would not affect the second instrument. Potential 

confounding variables such as individual need for cognition and preexisting knowledge 

of the issue topic were considered, controlled for, and measured as individual difference 

variables. Validity of the researcher-designed instrument was assessed through a panel 

of experts who evaluated its face validity. The pilot testing procedures ensured 

construct validity, and tested the pre-experimental measures, the researcher-designed 

instrument, and the experimental message stimuli.  

Threats to external validity considered when designing the study were population 

validity, ecological validity, and experimenter validity (Christensen, 2001). Population 
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validity pertains to the ability to generalize from the sample used in the study to a larger 

population of individuals that the sample represents and is important to consider 

(Christensen, 2001).  This study utilized a convenience sample of college students from 

a large southeastern university, and therefore is not generalizable to the whole 

population of college students. Convenience sampling of college students is often used 

in psychology research, but Peterson (2001) cautioned researchers doing so with the 

intent of generalizing their study findings to non-student populations.  He noted that in a 

review of psychological studies using college student convenience samples that the 

subjects tended slightly, but consistently, to respond in a more homogenous manner 

than non-student subjects. However, in this study, the intention of the research was not 

to generalize the findings to a non-student population; rather it was to obtain the 

participation of college student subjects due to their previously identified roles as new 

voters, relatively new consumers, and individuals at a time in their lives where they are 

beginning to form habits, attitudes and perspectives that many of them will hold for the 

rest of their lives on important societal issues. While generalizations cannot be made to 

all college students from the sample used in this study, data collected here can inform 

future research and provide a snapshot of the characteristics of the students in this 

sample. 

Ecological validity was addressed through the online design of the experiment. In 

addition, to reduce potential Hawthorne effects, subjects were not told they were 

participating in an experiment; rather they were informed that the study was a survey. 

An additional threat to ecological validity is the potential for novelty or disruption 

(Christensen, 2001). To address this potential threat, subjects were shown an image of 
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the experimental conditions (messages on and interactivity of websites) rather than 

having them access a live website. Experimenter validity was addressed through the 

online administration of the experiment. 

Subjects 

This study used a convenience sample of subjects (N = 492) from four large 

courses taught in the college of agriculture at a large Southeastern university.  In order 

to provide an incentive for participation, students were offered extra credit in the course 

or courses in which they were enrolled. Data were collected for individual subjects; 

however, course enrollment data was collected for purposes of crosschecking to ensure 

subjects completed the experiment once. Subjects enrolled in more than one of the 

courses received extra credit for each course by participating in the experiment a single 

time.  

The courses from which subjects were recruited meet curriculum requirements for 

university general education credits and therefore can be considered representative of 

the university student population, including variation in majors and student 

backgrounds. The courses that comprised the sample pool of subjects were selected 

due to availability, and to counteract any validity threats due to selection, the message 

stimuli and site versions (the experimental conditions) were randomly assigned to 

subjects using a random number generator. 

A total of 410 students completed the entire experimental administration, which 

included an online pre-experimental questionnaire measuring need for cognition, pre-

existing knowledge and attitude toward the issue topic, the message stimuli, and the 

questionnaire instrument.  The study was administered via the Internet using Qualtrics, 

an online questionnaire administration system.  Subjects were randomly assigned to 
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one of the eight experimental conditions (benefit of organic beef on a high interactive 

site, benefit of organic beef on a low interactive site, benefit of conventional beef on a 

high interactive site, benefit of conventional beef on a low interactive site, risk of 

conventional beef on a high interactive site, risk of conventional beef on a low 

interactive site, risk of organic beef on a high interactive site, and risk of organic beef on 

a low interactive site).  

College students are a large portion of the 18-24 year old age group and are 

considered by researchers to be an important group due to their status as relatively new 

voters, their role as consumers and their tendency to be early adopters of new 

technologies (Emanuel et al., 2008). Vincent and Basil (1997) noted that among college 

students, current events knowledge and media consumption are related.  Putnam 

(2000) illuminated an important connection between media use and civic engagement of 

individuals, pointing out that lower levels of news consumption have a relationship to the 

low level of civic engagement among today’s American youth. 

College-aged individuals are in the throes of a period of significant changes in their 

lives. Henke (1985) and Rubin and Rubin (1985) noted that this is a period of 

socialization to news media at a time where they are unlearning the habits of childhood 

and beginning to define their roles as adults, and a time where they begin forming 

lifelong news consumption patterns (Al-Obaidi, Lamb-Williams, & Mordas, 2004; 

Barnhurst & Wartella, 1998; Diddi & LaRose, 2006; Schlagheck, 1998).  Involvement in 

and knowledge of the world is essential for college students’ success in their chosen 

professions and media play an important role in society (Al-Obaidi, Lamb-Williams, & 

Mordas, 2004).   
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Message Stimuli 

This experiment was designed to test message stimuli. Using a random number 

generator, subjects were randomly assigned to one of eight treatment conditions 

containing messages about the risks or benefits of consuming organic or conventional 

ground beef. 

Message Development 

The messages for this study were structured as news articles highlighting research 

conducted at a university and were designed to appear as if they were published on an 

online newspaper. The articles (see Appendix F) used a typical news story format with 

headline, dateline, hypothetical web address, and used the inverted pyramid style of 

news writing. Each message utilized a risk or benefit frame, paired with the emphasized 

subject of conventional or organic ground beef. Each of the frames was then presented 

on a high interactive website and a low interactive website, for a total of 8 treatment 

conditions. 

Marette, Roosen, Blanchmanche, and Verger (2006) conducted a study that was 

used to aid in construction of the message treatments for this experiment. Marette et al., 

conducted an experiment to determine the effect of health information on consumers’ 

choice of two types of fish products. The researchers created messages focusing on 

risks and benefits of eating the two types of fish and evaluated the impact of heath 

information on consumers’ choice between a risky type of fish and type of fish 

considered to offer health benefits (Marette et al., 2006, Introduction, para. 3). Marette 

et al. then gauged subjects’ willingness to pay for each kind of fish after exposure to the 

information. 
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The choice to contrast risk and benefits of beef was prompted by literature 

regarding media coverage of food safety issues, as well as the increasing popularity of 

organic food. As noted in Chapter 2, research has documented media coverage of food 

consistently raises health and safety issues, and often contrasts the health and safety of 

organic food to conventional food. Lockie (2006) in a content analysis of media 

coverage regarding organic food determined that organic foods were often framed as a 

way to avoid risks associated with conventional foods, and that “organic foods were 

constructed in the mass media often in terms of what they were not – genetically 

engineered or the products of industrialized agriculture” (p. 319). Williams and Hammitt 

(2001) and DuPuis (2000) both noted that consumers’ purchase of organic foods is 

often motivated by the desire to avoid certain elements of conventional food production 

such as pesticides, supplemental hormones and antibiotics, or the involvement of 

biotechnology, which are often perceived as risks (Gifford & Bernard, 2004).  

To create the messages, the Marette et al. (2006) article was used as a model, 

and information about actual health benefits of beef (conjugated linoleic acid, or CLA) 

and actual health risks related to beef (E. coli O157:H7) were chosen to accompany the 

contrasting categories of organic and conventional beef to exemplify the frames. In 

addition, the USDA’s National Organic Program standards (USDA, 2008) were 

incorporated into the messages to add a clear definition of what constituted organic 

beef.   

The benefit framed messages focused on the positive health impacts of 

consuming CLAs and both messages included the following keywords and phrases: 

“CLAs,” “beneficial to human health,” “lowering cancer risk,” “long-lasting beneficial 
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effects.” The risk framed messages included the following key words and phrases: 

“bacteria,” “E. coli,” “kidney disease,” “illness,” and “death.” Common across all four 

messages (benefit of organic, benefit of conventional, risk of organic, risk of 

conventional) were the following key terms: “scientific evidence,” “pesticides,” 

“genetically modified organisms,” “animal byproducts,” “antibiotics,” “growth hormones,” 

and “beef consumption.” 

While the messages incorporated these two actual elements, the health-benefit 

aspect of CLAs contained in beef, and the health-risk aspect of E. coli bacteria in beef, 

the messages themselves were created in order to elevate the risk/benefit frames for 

the purposes of this study and were not factual, which made the experiment a deception 

study. As such, debriefing information was included at the end of the experiment so that 

subjects had accurate information regarding CLAs and E. coli bacteria and their 

connection with beef products. 

The messages were approved by a panel of experts and pre-tested with graduate 

students. A message frame manipulation check was included in the final instrument. 

Message Testing 

The message frames used in the final study were pre-tested using a convenience 

sample of graduate students with a variety of subject area specializations, levels of 

awareness and experience with the message content. For the pre-test, subjects were 

randomly assigned to one of four news stories: benefit of organic beef, benefit of 

conventional beef, risk of conventional beef, and risk of organic beef.  

To test the messages, respondents were asked to read a news story and asked to 

respond to a series of questions on a survey instrument.  Using Dillman’s (2009) 

tailored design methods for distributing online surveys, a total of 70 surveys were 
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distributed and 35 were returned with usable data for a response rate of 50%. Following 

the news story, subjects were asked to list the thoughts and feelings that came into their 

minds while reading. Brock (1967) developed the thought-listing technique to assess 

cognitive elaboration. Thought-listing is often used in ELM studies to determine the 

amount of cognitive activity after exposure to a message (Cacioppo & Petty, 1981). 

Subsequent to the thought-listing procedures, subjects were asked to identify the 

article’s frame, first using their own words and then responding to a close-ended item. A 

total of 30 out of the 35 subjects correctly identified the article frames on the close-

ended item. 

Independent Variables 

The two independent variables manipulated in this study were message frame 

(risk of conventional beef, risk of organic beef, benefit of conventional beef, or benefit of 

conventional beef) and the website type (low interactive or high interactive).  The 

individual difference variables, need for cognition and issue involvement were measured 

on the basis of data collected on the pre-experimental portion of the instrument, which 

also included pre-existing knowledge and attitude measures related to the issue topic, 

as well as the end of the post-experimental instrument. 

Message Frame 

Four news stories were prepared for this study focusing on the consumption of 

organic or conventional ground beef, emphasizing the risks or benefits of each. This 

subject matter was selected after a review of literature indicated consumer concerns 

over the safety and health of food is rising (Tucker, Whaley, & Sharp, 2006), that 

consumers have concerns about the health and safety of beef (Leiss & Powell, 2004), 

and that consumers view organically produced foods as a safe and healthy alternative 
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to conventional products (Gregory, 2000; Harper & Makatouni, 2002; Lockie, 2006; 

Onyango, Hallman, & Bellows, 2007). 

  Eating beef poses both health risks and benefits to individuals. Therefore, each 

news story included key pieces of information consistent across benefit versions and 

risk versions; both benefit versions contained information about the benefits of CLAs, 

both risk versions contained information about the risks of E. coli bacteria, and all 

treatment versions included information about beef consumption. However, in the 

benefit-framed versions of the news articles, one framed organic ground beef as 

healthier, while the second framed conventional ground beef as healthier, and the 

hypothetical research highlighted pertained to the amount of CLA in the product. 

Contrastingly, in the risk framed versions of the articles, one version framed organic 

ground beef as having a higher risk of containing E. coli, and the other version framed 

conventional ground beef as having a higher risk of E. coli. The news stories were 

embedded in two site versions described below. 

Website Interactivity 

Chung and Yoo (2008) stated that an interactive website is one where a user is 

able to interact with the medium itself and is able to exert control over the 

communication process by completing activities such as clicking on hyperlinks, entering 

comments, and performing other interactive actions. As noted in Chapter 2, Outing 

(1998) compiled a list of elements that are found on the ideal interactive website. With 

this list and Chung and Yoo’s (2008) definition of interactivity in mind, the images of a 

low interactive site and high interactive site were created (Appendix X). 

The image of a low-interactive website included the message treatment (framed as 

a risk or benefit of conventional or organic ground beef) as a news story on an online 
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daily metropolitan newspaper website. The article appeared on one page and included 

a minimal amount of hyperlinks – links to other pages on the site, an opportunity to print, 

save, or share the article with others via email. In this low interactive version of the site, 

no hyperlinks were embedded in the text and no image accompanied the article. 

The high-interactive website also included the message treatment as a news story 

on a daily online newspaper website. However, included on the high-interactive version 

of the site were several hyperlinks within the text of the article; interactive options to 

share the story with others via social networking sites, print, and email; an image related 

to the story; and a podcast link related to the article content which also included an 

image. Both the high and low interactive versions of websites included the same text 

and information; only interactivity level and message frames differed.   

Dependent Variables 

Attitude Change 

Attitudes themselves are not directly measurable or visible, and therefore must be 

inferred by individuals’ responses that illustrate a state of mind or disposition that has 

been engaged in (Eagly & Chaiken, 1993).  The researcher therefore assumed that 

attitudes are formed through a process where cognitive learning occurs and individuals 

subsequently form beliefs.  Similarly to Meyers (2008), a semantic differential scale was 

used to measure subjects’ attitudes toward organic beef. In order to reflect the subject 

of interest in the study, Meyers’ scale was modified and the final scale measure was a 

researcher developed scale of 6 semantic differential items; “I believe eating beef is… 

safe/unsafe, foolish/wise, healthy/unhealthy, agreeable/disagreeable, nutritious/non-

nutritious, a risk to me/a benefit to me.” The bipolar adjectives were accompanied by a 

five-point response scale, using Dillman’s (2000) suggestion that three of the items be 
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reverse coded to decrease the influence of response layout. Similarly to Kelman (1953) 

and Woloschuk, Harasym and Temple (2004) this scale was used twice in the study in 

order to calculate an attitude change among subjects, first in the pre-experimental 

section of the instrument and then again in the post-experimental portion. An attitude 

change score was then computed, and then using absolute values the scores were 

treated as dependent variables. Reliability coefficients were calculated for the initial 

attitude scale measure and for the post attitude measure, yielding alpha coefficients of 

.92 and .94 respectively. 

Information Recall 

Previous studies have measured information recall by asking subjects to list 

information recalled (either aided or unaided) after being presented with stimuli 

(D’Haenens, Jankowski, & Heuvelman, 2004; Davis, Akers, Cepica, Doerfert, Fraze, & 

Lawver, 2005).  Aided recall was of primary interest in this study, and thus similarly to 

Davis (2003) a multiple-choice knowledge test was devised from information contained 

in the message treatments to measure aided recall. Information included in the 

knowledge test was taken from the USDA’s published National Organic Program 

Standards (2008), academic research published and highlighted by the National 

Cattlemen’s Beef Association pertaining to CLAs (2007), and information available from 

the Center for Disease Control and Prevention (CDC) (2010) regarding E. coli O157:H7, 

and then incorporated into each of the four message treatment frames. The information 

recall measure contained four items, which were combined to create a index which 

yielded an alpha reliability coefficient of .89. 
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Attribute Variables 

Need for Cognition 

Cacioppo and Petty’s (1982) need for cognition scale was designed to “identify 

differences among individuals in their tendency to engage in and enjoy thinking” (p. 

116). The need for cognition scale is comprised of 34 items and has been determined to 

measure a single factor and be reliable. Cacioppo, Petty, and Kao (1984) published a 

consolidated 18-item version of the NFC scale, which was determined to have one 

dominant factor that explained 37% of the variance with an alpha coefficient reliability 

score of .90 (Cacioppo, Petty, & Kao, 1984).  This consolidated NFC scale was selected 

a priori for use in the present study to measure subjects’ “tendency to engage in and 

enjoy effortful cognitive endeavors” (Petty, Cacioppo, 1986, p. 48) due to its shortened 

length and its high reliability.  The 18-item scale employs statements about cognitive 

activity and a five item Likert response scale, where 1=Strongly Disagree and 

5=Strongly Agree; 9 items on the scale are reverse coded to avoid response bias. 

Issue Involvement 

The level of involvement a person feels in relation to an issue impacts how that 

person processes issue-related messages, including what parts of the message are 

attended to, which in turn affects whether or not and to what degree the person is 

persuaded by the message (Petty & Cacioppo, 1979). This study did not manipulate 

issue involvement; however, measuring issue involvement was considered important 

due to its role in the processing of persuasive messages. It is assumed in this study that 

members of the population (college students at a large southeastern university) have 

varying levels of issue involvement with the subject of the study. 
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Issue involvement was measured using Zaichkowsky’s (1994) Personal 

Involvement Inventory scale, which is a shortened version of Zaichkowsky’s (1985) 

original issue involvement scale. The PII is designed to measure emotional and 

cognitive involvement in relation to a specific product. The shortened version was 

selected for use a priori due to its brevity and its reported comparable reliability score; 

the 20-item scale was reported to have an alpha reliability score of .90 and the 

shortened 10-item scale reported to have an alpha reliability score of over .90 

(Zaichkowsky, 1985; Zaichkowsky, 1994). The 10-item scale contained a series of 

bipolar adjectives measured on a 7-point scale (a 5-point scale was utilized in the 

current study). The scale begins with the statement “To me [product X] is…” and is 

followed by the bipolar adjectives: important/unimportant, boring/interesting, 

relevant/irrelevant*, exciting/unexciting*, means nothing to me/means a lot to me, 

appealing/unappealing*, fascinating/mundane*, worthless/valuable, 

involving/uninvolving*, not needed/needed (* indicates item is reverse coded to avoid 

response bias). Subjects mark the level of personal relevance along the 5-item scale for 

each semantic differential item. 

Instrumentation 

The instruments for this study were distributed using and online questionnaire 

program and were designed to be completed in a single session. Several researchers 

have pointed out benefits of using online or web-based research studies. Gosling and 

Johnson (2010) noted that the use of Internet-based research studies, specifically 

experiments, allows for the use of “rich multimedia…in ability tests, questionnaires, 

surveys, and experiments, creating a more life-like and ecologically valid environment 

than ordinarily found in pencil-and-paper measures” (p. 6). Tuten (2010) also noted that 
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online surveys allow for studies including visual and auditory elements, and that 

particularly in studies investigating concepts related to the Internet using online 

administration measures is the best way to understand the results. 

Reips and Krantz (2010) wrote about the advantages of Internet-based 

experiments and noted that such studies can be distributed to a large number of 

participants with relative ease and a low level of effort when compared to laboratory 

research, and is often more cost-effective in time, space, and labor. They further noted 

that Internet-based experiments have better generalizability and external validity in 

terms of findings and greater external validity through greater technical variance. 

Conversely, researchers note potential down sides to online research studies. 

Tuten (2010) commented about potential sources of error stemming from the use of 

online research, and noted that researchers must consider their target audiences and 

whether or not online research is appropriate as response rates to online surveys are 

often lower than with traditional administration methods. “Several design choices can 

influence the degree of measurement error…including the survey format (scrollable vs. 

interactive), complexity of design, number of items per screen, detail of instructions, the 

presence of progress indicators, framing, and the presentation of response options” 

(Tuten, 2010, p. 183). In mitigation of some of these challenges, Reips (2010) 

suggested mentioning design factors to participants, including the approximate length of 

time completing the study will take, and including progress indicators as motivators for 

shorter studies. 

For this study, online administration of the experiment was considered highly 

appropriate due to the interest in college-aged individuals, who are highly 
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technologically savvy as a group overall, as well as a group who encounters the Internet 

multiple times a day in their daily lives and who tend to be early adopters of Internet-

related technologies (Jones, Johnson-Yale, Millermaier & Seoane-Perez, 2009). 

Additionally, the subject matter, online delivery of messages on websites with varying 

levels of interactivity, made online administration of this experiment ideal. This study 

used Reips’s (2000) recommendations for online research, including the personalization 

of written contact with subjects and the use of several reminders to participate.  

Pilot Study 

To establish the instrument’s reliability and validity, a pilot study was conducted 

with 30 undergraduate students in an agricultural communications course.  Precautions 

were taken to ensure no students participating in the pilot study were part of the final 

sample; students enrolled in the courses used for pilot testing were crosschecked and it 

was determined that none of these subjects were enrolled in the courses used for the 

final sample.  

Prior to the pilot test, results of the message stimuli testing were incorporated into 

the message/instrument, and a panel of experts assessed the face and content validity 

of the instrument.  

Scale Reliabilities 

Using SPSS® 17.0 for Windows™, item analyses were calculated to determine 

the validity of each of the scales utilized. Although Traub (1994) indicated that in the 

social sciences, reliability coefficients of .70 or larger are acceptable, those with a 

reliability of .80 or higher are considered more precise and well constructed. A total of 

four scales were employed in the creation of the experimental instrument.  
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Zaikowsky’s (1994) 10-item issue involvement scale, which was developed to 

measure individuals’ attitudes towards products, was utilized for the study.  This scale 

had an initial Cronbach’s alpha reliability of .75. After removing one item, which had a 

corrected item-total correlation of (.60), the final 9-item scale employed on the pilot had 

a Cronbach’s alpha reliability of .80 (Table 3.1). 

Table 3-1.  The PII Scale used to measure issue involvement. 
To me, organic beef is… 
Important 1 2 3 4 5 Unimportant* 
Boring 1 2 3 4 5 Interesting 
Relevant 1 2 3 4 5 Irrelevant* 
Exciting 1 2 3 4 5 Unexciting* 
Means 
nothing to me 

1 2 3 4 5 Means a lot 
to me 

Appealing 1 2 3 4 5 Unappealing* 
Fascinating 1 2 3 4 5 Mundane* 
Worthless 1 2 3 4 5 Valuable 
Involving 1 2 3 4 5 Uninvolving* 
Not needed 1 2 3 4 5 Needed 
Note: *Item is reverse coded. Bold indicates item was removed in the final instrument. 
 

In this study, prior knowledge of the issue was measured using five researcher-

developed items. These items were compiled using factual information gathered from 

the National Cattlemen’s Beef Association and the USDA’s National Organic Program 

standards about beef production, E. coli O157:H7, and conjugated linoleic acid in beef. 

Correct answers on each of the items were combined to create an index score of prior 

knowledge. Possible scores ranged from 0-5. The information contained in this measure 

was incorporated into each of the experimental treatments so it could also be used as 

the post-experimental measure of information recall. 

To measure subjects’ prior attitude toward the topic, a six-item scale used by 

Wood (2006) and Meyers (2008) was employed (Table 3-2). The scale used bipolar 

adjectives on the ends of a 5-point Likert scale. Wood (2006) adapted the original index 
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created by Burgoon, Cohen, Miller, and Montgomery (1978) designed to measure 

attitude about agricultural biotechnology. The original scale had an alpha reliability of 

.95. The alpha reliability for the scale on the pilot instrument was .95. The same scale 

was used to measure subjects’ attitudes toward the subject after the experimental 

treatment. 

Table 3-2.  Attitude scale. 
I believe eating beef is: 
Safe 1 2 3 4 5 Unsafe 
Foolish 1 2 3 4 5 Wise* 
Healthy 1 2 3 4 5 Unhealthy 
Agreeable 1 2 3 4 5 Disagreeable 
Nutritious 1 2 3 4 5 Non-nutritious 
A risk to me 1 2 3 4 5 A benefit to me* 
Note: *Item is reverse coded.  

To measure need for cognition, Cacioppo, Petty, & Kao’s (1984) Efficient 

Assessment of Need for Cognition Index was used (Table 3-3). The 18-item scale 

yielded a .91 alpha reliability, and thus no items were removed. Preexisting attitude 

toward the issue/subject was measured using a six-item scale that yielded an alpha 

reliability of .95, so all items in the scale were retained. 

Manipulation checks were conducted during the pilot study to determine if subjects 

were able to identify the low interactive/high interactive version of the website, and to 

determine if subjects could correctly identify the message frames. 

Instrument Content 

The eight versions of the experimental instrument were identical except for the 

randomly assigned image of the news story on a website, which constituted the various 

versions of the message frame and website interactivity level (Appendix G and 
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Appendix H). These images were embedded in the Qualtrics questionnaire instrument 

and appeared as images of websites that would be seen online. The instrument itself  

Table 3-3.  Efficient assessment of need for cognition. 
1.  I would prefer complex to simple problems. 
2.  I like to have the responsibility of handling a situation that requires a lot of thinking. 
3.  Thinking is not my idea of fun.* 
4.  I would rather do something that requires little thought than something that is sure 

to challenge my thinking abilities.* 
5.  I try to anticipate and avoid situations where there is a likely chance I will have to 

think in depth about something.* 
6.  I find satisfaction in deliberating hard and for long hours. 
7.  I only think as hard as I have to.* 
8.  I prefer to think about small, daily projects to long-term ones.* 
9.  I like tasks that require little thought once I’ve learned them.* 
10.  The idea of relying on thought to make my way to the top appeals to me. 
11.  I really enjoy a task that involves coming up with new solutions to problems. 
12.  Learning new ways to think doesn’t excite me very much.* 
13.  I prefer my life to be filled with puzzles that I must solve. 
14.  The notion of thinking abstractly is appealing to me. 
15.  I would prefer a task that is intellectual, difficult, and important to one that is 

somewhat important but does not require much thought. 
16.  I feel relief rather than satisfaction after completing a task that required a lot of 

mental effort.* 
17.  It’s enough for me that something gets the job done; I don’t care how or why it 

works.* 
18.  I feel relief rather than satisfaction after completing a task that required a lot of 

mental effort.* 
Note: *Item is reverse coded. Items measured on a 5-point Likert scale where 1 = 
strongly disagree and 5 = strongly agree. 
 
was displayed as a series of pages in order to minimize the subject’s need to scroll up 

and down on a page, and contained the following: 

• Page 1 included the informed consent information. 

• Page 2 included a prompt to type in the subject’s unique participant identification 
number, which was used to avoid collecting names in conjunction with the data, 
but to allow subjects to receive the extra credit incentive for participating. 

• Page 3 contained an item for subjects to indicate which course(s) s/he was 
enrolled in. This item ensured that subjects enrolled in more than one course 
received the extra credit in each course but completed the experiment only once.  
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• Page 4 contained a description of the items on the screen and included 10-item 
issue involvement scale. 

• Page 5 contained a four-item scale measuring subjects’ issue knowledge. 

• Page 6 contained a five-item scale measuring subjects’ issue knowledge. 

• Page 7 contained a six-item attitude measurement scale. 

• Page 8 contained a three-item attitude measurement scale. 

• Page 9 included an 18-item need for cognition scale. 

• Page 10 was a transition page that contained directions regarding the images on 
the next screen. 

• Page 11 included the randomly assigned treatment (which included a message 
frame and low/high interactive website), as well as timer invisible to subjects that 
measured time spent on the treatment screen. 

• Page 12 contained an open-ended item asking participants to use their own words 
to describe the main idea of the news story on the previous screen as a frame 
manipulation check. 

• Page 13 contained a multiple-choice item for respondents to indicate the subject 
focus of the news article s/he read as a manipulation check.  

o If “Levels of conjugated linoleic acid in organic beef” was selected as the 
answer, the following knowledge question was displayed “Beef products 
contain conjugated linoleic acid. True/False” 

o If “Levels of E. coli bacteria in traditional beef” was select as the answer, 
the following knowledge question was displayed “Ground beef can be 
contaminated with E. coli bacteria. True/False” 

• Page 14 included three subject knowledge questions. 

• Page 15 included a multiple-choice item for subjects to indicate the main theme of 
the article (frame manipulation check). 

• Page 16 contained the 6-item attitude measurement scale. 

• Page 17 contained a 3-item belief measurement scale. 

• Page 18 asked the subject to indicate which form of the message treatment s/he 
saw, the low interactive or high interactive version. If the subject indicated having 
seen the high interactive version of the website, the following question was 
displayed: 
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o “If the website on which the article appeared included a comments 
section, did you read the comments?”  

o If the respondent answered affirmatively, the following question was 
displayed: 

o “If you read the comments which accompanied the article, did the 
comments seem to support the theme of the article?” 

• Page 19 included two items for subjects to indicate their frequency of Internet use. 

• Page 20 included five open-ended response items for subjects to list the 
activities/tasks they perform while on the Internet. 

• Page 21 included a five-item question pertaining to time spent on particular 
activities while online. 

• Page 22 included four demographic items. 

• Page 23 contained a thank you message and a paragraph with debriefing 
information indicating that the research profiled in the article was only hypothetical, 
and included links to two separate sites with accurate information on the 
substances emphasized in the message treatments (CLA and E. coli bacteria). 

Procedure 

Subjects (N = 492) were verbally notified of the opportunity to participate in the 

study by the researcher during an in-person recruitment session/pre-notification at the 

beginning of a regular class meeting period (Appendix A). Following this verbal pre-

notification, the researcher distributed emails personalized with subjects’ first names, 

per Reips’s (2000) recommendation, to subjects that included directions and a unique 

link to the experimental instrument (Appendix B). The online questionnaire was 

available for 14 days; subjects received a follow up email five days after the initial email 

(Appendix C) and a thank you email the day that the questionnaire closed (Appendix D). 

Each communication included a link to the instrument and directions for completion. 

Subjects were randomly assigned, using a random number generator, to one of 

the eight treatment conditions. The combined message and interactive website 
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experimental conditions are shown in Appendix G (high interactive version) and 

Appendix H (low interactive version). The message frame and site treatment were 

integrated and appeared to subjects as a screen image of a website. The message 

frame was embedded in a news story about ground beef, and the experimental 

manipulation was based on the risk or benefit frame contained in the news story. 

Following exposure to the treatment (subjects were allowed as much time as they 

needed and were able to move on to the next screen at their leisure), subjects 

responded to the items measuring attitude and information recall. 

Data Analysis 

Data analysis for this study was completed using SPSS 17.0 for Windows. The 

researcher used Cronbach’s alpha coefficients as a measure of internal consistency 

reliability, appropriately employed when Likert-type items are utilized (Ary, et. al., 2006).  

Final Instrument Scale Reliabilities 

The instrument in this study utilized Zaichkowsky’s PII scale to measure issue 

involvement. The final scale had a range of scores from 9 to 45 (lowest to highest level 

of possible issue involvement). Standard deviations ranged from .99 to 1.30, and 

corrected item-total correlations ranged from .61 to .72. The overall alpha reliability 

coefficient was .90, and thus no items were removed from the scale. 

 Cacioppo, Petty, and Kao’s (1984) Efficient Assessment of Need for Cognition 

was employed, and scores ranged from 32 to 89, with standard deviations from .1 to 

1.07. Corrected item total correlations ranged from .27 to .62 with an overall alpha 

coefficient of .86.  

Attitude was measured in both a pre-experimental administration and a post-

experimental administration, using a researcher-developed scale based on Wood 
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(2006) and Meyers’ (2008) work. The scale had standard deviations from .92 to 1.03, 

and an overall alpha coefficient of .92. Scores ranged from 6 to 30 (positive to 

negative), with an overall mean score for prior attitude at 12.32, indicating a moderately 

positive attitude toward the issue prior to the experimental treatment. 

Hypothesis Testing 

To address hypotheses, analysis of variance (ANOVA) tests were run through the 

general linear model (GLM) function in SPSS. ANOVA tests allow for exploration of 

both main effects and interaction effects when comparing differences between groups 

(Garson, 2009). Calculating ANOVAs using the GLM also calculates the eta squared 

value, which explains variance among data, avoiding possible error that may arise in 

manually calculating the value. Additionally, the results were analyzed using Cohen’s 

(1992) classification of effect sizes, .10, .25, and .40, representing small, medium, and 

large effect sizes, respectively. 

To address the single research objective, backward stepwise multiple regression 

was used to explore the relationships among the individual attribute variables, issue 

involvement, need for cognition, prior knowledge, and prior attitude, and dependent 

variables of attitude change and information recall. Previous literature indicated that in 

similar studies these individual attribute variables contributed to changes in the two 

dependent variables. In the backward stepwise method of multiple linear regression, the 

predictor variables are loaded into the model and the software calculates the 

contribution of each of the variables, removing the variable if it does not make a 

statistically significant contribution to the model’s prediction of the outcome variable 

(Field, 2009). The backward method is preferable to the forward stepwise method, due 
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to the possibility of suppressor effects (when a predictor has a significant effect only 

when another variable is held constant) when using forward stepwise regression. 

According to Field (2009), the forward selection method “is more likely than backward 

elimination to exclude predictors involved in suppressor effects” (p. 213). 
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CHAPTER 4 
RESULTS  

Overview 

The purpose of this study was to combine message frame manipulations with 

website interactivity levels and determine the effects on subjects’ attitude change and 

information recall. The message frame treatments included news stories about 

hypothetical research studies regarding the risks (prevalence of E. coli bacteria) and 

benefits (elevated levels of CLAs) of eating conventionally/organically produced ground 

beef. The messages were delivered on two different types of websites, one high 

interactive and one low interactive. Using the structure of the ELM model of persuasion, 

this study manipulated the independent variables of message frame and website 

interactivity level. Dependent variables of interest were attitude change and the amount 

of information recalled following message exposure. 

This chapter provides the data analysis of the research objectives and hypotheses 

set out in Chapter 3, beginning with sample demographics including need for cognition 

and issue involvement, then presents the variables of interest including attitude change 

and information recall. The chapter then includes a discussion of scale reliabilities used 

to measure the dependent variables. Finally, an overview of the manipulation checks 

included in the experimental instrument is provided, as well as tests of the hypotheses 

and a discussion of the single research objective are presented. 

Descriptive Analysis 

The online experimental instrument, administered through Qualtrics, contained 

four pre-treatment instruments containing a total of 45 items, the experimental message 

treatment, and two post-treatment measures, attitude and information recall, as well as 
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demographics containing a total of 30 items. The entire experimental instrument was 

delivered to a sample of 492 college students. No invalid email addresses were found, 

and the final sample included 492 students, with 410 subjects completing the 

experiment. 

Demographics 

The demographic items included on the instrument were: age, college affiliation, 

year in college, and student status (full or part-time). Additional items such as prior 

knowledge about the subject of beef, issue involvement and media use were also 

measured.  

 Descriptive analysis revealed that subjects ranged in age from between 18 and 

48 years, with a mean of 20 years of age. A total of 15 subjects reported they were age 

18  (3.65%), while 21% reported they were 19 years (n = 87), 30.2% reported 20 years 

of age (n = 124), 24% were 21 (n = 99), 10.9% were 22 (n = 45), 3.9% were 23, 2.19% 

were 24, and 3 subjects reported their age as 25 years old. The remaining subjects 

indicated they were 28 years of age (n = 2), 26 (n = 1), 27 (n = 1), 29 (n = 1), 31 (n = 1), 

32 (n = 1), 34 (n = 1), 45 (n = 1), 46 (n = 1), and 48 years of age (n = 1) (see Figure 4-

1). 

The majority of subjects indicated they were enrolled in the College of 

Agricultural and Life Sciences (72%, n = 296), Warrington College of Business (9.2%, n 

= 38), the College of Health and Human Performance (6.3%, n = 26), the College of 

Liberal Arts and Sciences (5.1%, n = 21), the College of Public Health and Health 

Professions (3.1%, n = 13), the College of Journalism and Mass Communications 

(2.1%, n = 9), two subjects were enrolled in the College of Education, and one in the  
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Figure 4-1.  Subjects’ age distribution. 

College of Fine Arts (see Figure 4-2).  

Subjects were primarily in their junior year of college (40.7%, n = 167), followed 

closely by seniors (34.3%, n = 141), then sophomores (20.0%, n = 85), while freshman 

(2.9%, n = 12) and graduate students (0.2%, n = 1) represented the smallest number of 

subjects, with two individuals not reporting their year in school. The vast majority of 

subjects were full time students (98.3%, n = 403), with a total of 5 classifying 

themselves as part-time students (1.2%, n = 5), and one individual not reporting full or 

part time student status. 
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Figure 4-2.  Subjects’ college affiliation. 

 

Figure 4-3.  Subjects’ year in college. 



 

134 

Items regarding Internet use were also included in the demographic section of the 

study. On an average weekday, subjects primarily reported spending between three and 

four hours per day using the Internet (41.0%, n = 168), followed by between one and 

two hours (23.7%, n = 97), between five and six hours (20.5%, n = 84), more than six 

hours (13.0%, n = 53), and the least amount reported spending less than an hour per 

day on the Internet (1.7%, n = 7) (see Figure 4-4). 

 

Figure 4-4.  Subjects’ reported internet use. 

The majority of subjects in the study reported that on an average weekend day 

they spent between three and four hours online (34.6%, n = 142), between one and two 

hours, (%, n = 124), between five and six hours (30.2%, n = 53), more than six hours 

(12.4%, n = 51), and the fewest subjects reported spending less than an entire hour 

online (9.5%, n = 39) (see Figure 4.4). 
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Subjects were asked to indicate the approximate amount of time they spent online 

performing a variety of tasks. When looking for information, the largest number of 

subjects reported spending between 30 minutes to one hour on an average day (34.6%, 

n= 142), while the next largest group reported spending between 15 and 30 minutes on 

the task (24.9%, n =102). Subjects reporting between 1 and 2 hours on searching for 

information came next (21.7%, n = 89), followed by those spending more than two hours 

on the task (10.2%, n = 42), and the fewest number of subjects reported spending less 

than 15 minutes searching for information when online (8.3%, n = 34) (see Figure 4-5).   

 

Figure 4-5.  Subjects’ reported internet tasks. 

The majority of subjects reported spending less than 15 minutes reading news 

(39.8%, n = 163), followed by subjects spending between 15 and 30 minutes on the task 

(29.8%, n = 122), those spending between 30 minutes and an hour (19.5%, n = 80), 
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between one and two hours (9.2%, n = 38), and the fewest number of subjects 

indicating they spent more than two hours reading news online in an average day 

(1.7%, n = 7) (see Figure 4-5). 

When asked to indicate how much time they spent online browsing for fun, the 

largest number of subjects indicated they spent between 30 minutes to one hour 

performing this task (34.4%, n = 141), followed by subjects indicating they spent 

between one to two hours daily on this task (26.1%, n = 107), and subjects who spent 

more than two hours online browsing for fun (18.8%, n = 77). The fewest number of 

subjects indicated spending between 15 and 30 minutes browsing for fun (14.6%, n = 

60) and fewer than 15 minutes (5.9%, n = 24) online browsing for fun (see Figure 4-5). 

Subjects were asked to indicate how much time they spent online performing 

school-related tasks. The majority of subjects indicated spending less than 15 minutes 

online per day completing academic tasks (39.8%, n = 163), and the second largest 

majority indicated spending between 15 and 30 minutes on these tasks (29.8%, n = 

122), followed by those spending between 30 minutes to one hour (19.5%, n = 80). The 

fewest number of subjects indicated spending between one and two hours (9.2%, n = 

38) and more than two hours (1.7%, n = 7) (see Figure 4-5).  

 Finally, subjects were asked to indicate how much time each day they spent 

online completing work-related tasks. Subjects indicated spending primarily less than 15 

minutes per day on these tasks (42.2%, n = 173), followed distantly by subjects who 

spent between 30 minutes and an hour online for work tasks (17.0%, n = 70), and those 

who spent between one and two hours (14.9%, n = 61). Subjects indicating spending 
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between 15 and 30 minutes each day on work-related tasks (14.6, n = 60) and more 

than two hours (11.0%, n = 45) rounded out the groups (see Figure 4-5). 

Individual Attribute Variables 

Prior to receiving the experimental treatment, subjects completed a series of 

individual attribute measures: issue involvement, need for cognition, and prior subject 

knowledge. 

Issue involvement 

As described in Chapter 3, Zaichkowsky’s (1994) Personal Issue Inventory (PII) 

was used to gauge subjects’ involvement with the issue. Following the pilot test, one 

item from the original scale was removed to improve reliability, resulting in a final scale 

with nine items. Subjects indicated their responses on a 5-point Likert scale with bipolar 

adjectives at each end. Scores on the scale ranged from 9, representing the lowest 

level of possible involvement with the issue, to 45 at the highest. The scale had a range 

of standard deviations from .99 to 1.30, demonstrating the amount of variance in the 

data. Corrected item-total correlations on the scale ranged from .61 to .72 (Table 4-1). 

The alpha reliability coefficient for the scale overall was α = .90 and results indicated 

that removing items would not improve the coefficient. The grand mean for the issue 

involvement scale was 28.34. 

Need for cognition 

Cacioppo, Petty, and Kao’s (1984) Efficient Assessment of Need for Cognition 

index was employed, utilizing the full 18-item scale since no items were removed 

following the pilot. Subjects indicated their responses to each item on a 5-point Likert 

scale, and possible scores ranged from 18 representing the lowest level of need for 
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Table 4-1.  Personal Involvement Inventory (PII) scale inter-item consistency statistics. 
 

Mean SD 
Corrected 
Item-Total 
Correlation 

Alpha if Item 
Deleted 

Important/Unimportant* 3.10 1.30 .70 .89 
Boring/Interesting 3.12 1.11 .62 .89 
Relevant/Irrelevant* 3.36 1.17 .72 .89 
Exciting/Unexciting* 2.67 1.06 .67 .89 
Means nothing to 
me/Means a lot to me 2.86 1.14 .70 .89 

Appealing/Unappealing* 3.34 3.34 .67 .90 
Fascinating/Mundane* 2.92 2.92 .61 .90 
Worthless/Valuable 3.53 1.06 .76 .89 
Not needed/Needed 3.44 1.17 .67 .89 
Note: Scores based on semantic differential scale with 1 = important and 5 = 
unimportant. *Item was reverse coded. Valid n = 409. 
 
cognition, to 90 representing the highest possible level. Subjects’ scores on the NFC 

scale ranged from 32 to 89 (Table 4-2), and had a range of standard deviations from .1 

to 1.07 (Table 4-3). Corrected item total correlations ranged from .27 to .62, and the 

overall alpha coefficient for the scale was .86, indicating no potential improvement if 

items were deleted.  

Table 4-2.  Means table for need for cognition score. 
Treatment Group Mean  SD n 

Benefit of organic on a high interactive site 58.56 8.37 55 
Benefit of organic on a low interactive site 62.78 8.91 54 
Benefit of conventional on a high interactive site 61.86 8.68 56 
Benefit of conventional on a low interactive site 58.90 11.13 50 
Risk of conventional on a high interactive site 60.39 8.96 49 
Risk of conventional on a low interactive site 60.71 7.98 45 
Risk of organic on a high interactive site 61.73 9.03 51 
Risk of organic on a low interactive site 61.46 9.39 50 
Total 60.81 9.13 410 
Note: Scores ranged from 32 (lowest) to 90 (highest). 
 
Prior knowledge 

In this study, prior knowledge of the issue was measured using four researcher-

developed items, which were compiled using factual information gathered from the  
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Table 4-3.  Need for cognition scale inter-item consistency statistics. 
 

Mean SD 
Corrected Item-
Total 
Correlation 

Alpha if Item 
Deleted 

NFC.1 2.93 1.01 .43 .85 
NFC.2 3.44 .89 .62 .84 
NFC.3* 3.56 .90 .61 .84 
NFC.4* 3.57 .89 .56 .85 
NCF.5* 3.72 .87 .52 .85 
NFC.6 2.96 1.00 .40 .85 
NFC.7* 3.31 1.00 .45 .85 
NFC.8* 3.03 1.04 .37 .85 
NFC.9* 2.93 1.01 .39 .85 
NFC.10 3.67 .81 .48 .85 
NFC.11 3.76 .85 .58 .84 
NFC.12* 3.73 .87 .50 .85 
NFC.13 3.19 .92 .51 .85 
NFC.14 3.40 .99 .50 .85 
NFC.15 3.51 .87 .47 .85 
NFC.16* 3.08 1.08 .29 .86 
NFC.17* 3.59 .94 .46 .85 
NFC.18 3.44 .93 .27 .85 
Note: Scores based on Likert scale with 1 = strongly disagree and 5 = strongly agree. 
*Item was reverse coded. Valid n = 410. 
 
National Cattlemen’s Beef Association and the USDA’s National Organic Program 

standards about beef production. Correct answers on each of the items were scored as 

+1, and the total correct answers on the four items were combined to create an index 

score of prior knowledge (Table 4-4). The information on this measure was  

Table 4-4.  Means table for prior knowledge score. 
Treatment Group Mean  SD n 
Benefit of organic on a high interactive site 2.73 .80 55 
Benefit of organic on a low interactive site 2.87 .89 54 
Benefit of conventional on a high interactive site 2.82 .97 56 
Benefit of conventional on a low interactive site 2.78 .89 50 
Risk of conventional on a high interactive site 3.00 .89 49 
Risk of conventional on a low interactive site 3.02 .75 46 
Risk of organic on a high interactive site 2.96 .72 50 
Risk of organic on a low interactive site 3.06 .82 50 
Total 2.91 .85 410 
Note: Scores ranged from 1 (lowest) to 5 (highest).  
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incorporated into each of the experimental treatments, and was used to create the post-

experimental information recall measure. 

Prior attitude 

To measure subjects’ prior attitude toward the topic, Wood’s (2006) six-item 

attitude scale was employed. The scale used bipolar adjectives and asked subjects to 

respond on a 5-point Likert scale, with scores ranging from a possible 6 at the lowest to 

30 at the highest (Table 4-5). The total scale had standard deviations ranging from .92 

to 1.03, and the overall alpha reliability was α = .92 (Table 4-6). The scale would not 

have been significantly improved by eliminating any items. The overall mean score for 

prior attitude was 12.32, indicating a moderately positive attitude toward eating beef 

prior to the experimental treatment. 

Table 4-5.  Means table for prior attitude score. 
Treatment Group Mean  SD n 
Benefit of organic on a high interactive site 12.58 3.73 55 
Benefit of organic on a low interactive site 13.68 5.59 53 
Benefit of conventional on a high interactive site 11.21 3.43 56 
Benefit of conventional on a low interactive site 12.30 3.82 50 
Risk of conventional on a high interactive site 11.33 3.17 49 
Risk of conventional on a low interactive site 13.36 4.18 45 
Risk of organic on a high interactive site 11.71 3.92 51 
Risk of organic on a low interactive site 12.50 4.88 50 
Total 12.32 4.21 409 
Note: Scores ranged from 6 (low) to 26 (high). 
 
Table 4-6.  Prior attitude toward organic beef. 
 

Mean SD 
Corrected 
Item-Total 
Correlation 

Alpha if 
Item 
Deleted 

Safe/Unsafe 2.04 1.03 .74 .91 
Foolish/Wise 2.40 .92 .76 .90 
Healthy/Unhealthy 2.45 1.03 .79 .90 
Agreeable/Disagreeable 2.10 .99 .74 .91 
Nutritious/Non-nutritious 2.14 .95 .77 .90 
A risk to me/A benefit to me 2.39 1.03 .79 .90 
Note: Scores based on semantic differential scale with 1 = safe and 5 = unsafe. Valid n = 409. 
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Descriptive Analysis of Variables of Interest 

Attitude Change 

Subjects’ attitude change was measured by utilizing the attitude scale on two 

separate occasions and calculating the difference in scores (Kelman, 1953; Woloschuk, 

Harasym, & Temple. 2004). The lowest possible score on each of the attitude scales 

was 6, and the highest was 30. Table 4-7 depicts average attitude change scores by 

treatment group. The mean attitude score following exposure to the experimental 

treatment was 17.06, indicating a slightly negative attitude toward eating beef. A 

Cronbach’s alpha test of reliability was computed on the post-experimental measure 

attitude scale. The overall alpha reliability was α = .94, and the total scale measuring 

attitude after exposure to the experimental treatments had standard deviations ranging 

from .94 to 1.11. The scale would not have been significantly improved by removing 

items.  

Change in attitude was calculated by using the post-experimental treatment 

measure of attitude and subtracting the prior attitude score, yielding a change in attitude 

score. Scores on attitude change ranged from -7 to 12, with a grand mean of 3.84 

(using absolute values).   

Table 4-7.  Means table for attitude change by treatment group. 

Treatment Group Mean 
Change  SD n 

Benefit of organic on high interactive site 3.24 3.24 55 
Benefit of organic on a low interactive site 3.06 4.09 53 
Benefit of conventional on a high interactive site 4.14 2.91 56 
Benefit of conventional on a low interactive site 3.32 2.92 50 
Risk of conventional on a high interactive site 4.87 2.76 48 
Risk of conventional on a low interactive site 3.27 3.71 44 
Risk of organic on a high interactive site 4.24 2.95 50 
Risk of organic on a low interactive site 4.60 3.05 50 
Total 3.84 3.27 406 
Note: Scores ranged from 0 (lowest – no change) to 12 (highest – greatest change). 
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Information Recall 

To measure information recall, the researcher employed a method used by Davis 

(2003) and created a multiple-choice examination based on information included in the 

message treatments. The researcher-developed measure included four items, which 

were summed to create an index of subjects’ information recall. Scores ranged between 

0 and 4, with an overall average score of 4 across all eight treatment conditions. Table 

4-6 shows average information recall scores by treatment group. 

Table 4-8.  Means table for information recall score by treatment group. 
Treatment Group Mean SD n 
Benefit of organic on high interactive site 3.56 .63 55 
Benefit of organic on a low interactive site 3.59 .71 54 
Benefit of conventional on a high interactive site 3.68 .58 56 
Benefit of conventional on a low interactive site 3.44 .84 50 
Risk of conventional on a high interactive site 3.65 .78 48 
Risk of conventional on a low interactive site 3.44 .83 45 
Risk of organic on a high interactive site 3.45 8.93 51 
Risk of organic on a low interactive site 3.54 .79 50 
Total 3.55 3.17 409 
Note: Scores ranged from 0 (low) to 4 (high). 
 

Manipulation Checks 

To evaluate the message frame and website interactivity treatments, manipulation 

checks were conducted.  A total of four message treatments were designed: benefit of 

organic ground beef, benefit of conventional ground beef, risk of conventional ground 

beef, and risk of organic ground beef. These message frames were then incorporated 

into two different websites, one with high interactivity and one with low interactivity. This 

yielded a total of eight treatment conditions: 1) benefit of organic ground beef on a high 

interactive site, 2) benefit of organic ground beef on a low interactive site, 3) benefit of 

conventional ground beef on a high interactive site, 4) benefit of conventional ground 

beef on a low interactive site, 5) risk of conventional ground beef on a high interactive 
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site, 6) risk of conventional beef on a low interactive site, 7) risk of organic beef on a 

high interactive site, 8) risk of organic beef on a low interactive site.  

Immediately following the experimental treatment, subjects were asked to describe 

the main theme of the article on the previous screen, using their own words for the first 

frame manipulation check. Responses that correctly identified the entire message frame 

or a portion of the message frame (either the risk/benefit contrast or the 

conventional/organic ground beef contrast) were coded as +1 and incorrect responses 

were coded as 0. Overall, 377 of the 410 subjects correctly identified the frame using 

their own words, while 20 incorrectly identified the frame, and 11 subjects either entered 

no response or provided other comments unusable in determining whether or not they 

correctly identified the frame (Table 4-9). 

Table 4-9.  Open-ended message frame manipulation check. 
Assigned Frame (Treatment 
Condition) n 

Correct 
Identification 

Incorrect 
Identification 

No Usable 
Response 

Benefit of organic on high 
interactive site 

53 49 0 4 

Benefit of organic on a low 
interactive site 

54 52 0 2 

Benefit of conventional on a high 
interactive site 

56 53 3 0 

Benefit of conventional on a high 
interactive site 

49 43 6 1 

Risk of conventional on a high 
interactive site 

49 47 1 1 

Risk of conventional on a low 
interactive site 

45 39 5 1 

Risk of organic on a high 
interactive site 

51 50 1 0 

Risk of organic on a low 
interactive site 

50 44 4 2 

Total 408 377 20 11 
Note: Valid N = 408. 
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For the second frame manipulation check, a close-ended item was employed. 

Subjects were asked to indicate whether the main theme of the story was a health risk 

or a health benefit (Table 4-10).  

Table 4-10.  Close-ended message frame manipulation check. 
Assigned Frame 
(Treatment Condition) n Correct 

Identification 
Incorrect 
Identification 

No Usable 
Response 

Benefit of organic on 
high interactive site 

56 48 8 0 

Benefit of organic on 
low interactive site 

54 48 6 0 

Benefit of conventional 
on high interactive site 

56 54 2 0 

Benefit of conventional 
on low interactive site 

50 41 9 0 

Risk of conventional on 
high interactive site 

48 44 4 1 

Risk of conventional on 
low interactive site 

45 40 5 0 

Risk of organic on high 
interactive site 

51 49 2 
 

0 

Risk of organic on low 
interactive site 

50 47 3 0 

Total 410 371 39 1 
Note: Valid N = 410. 
 

For the website interactivity manipulation check, subjects were asked to indicate 

which statement on a close-ended item best described the website on which the 

message was displayed (Table 4-11). 

Table 4-11.  Website interactivity manipulation check. 
Assigned Frame  
(Treatment Condition) n Correct 

Identification  
Incorrect 
Identification 

Benefit of organic on high interactive site 55 47 8 
Benefit of organic on a low interactive site 54 39 15 
Benefit of conventional on a high interactive site 56 49 7 
Benefit of conventional on a high interactive site 50 35 15 
Risk of conventional on a high interactive site 49 46 3 
Risk of conventional on a low interactive site 45 30 15 
Risk of organic on a high interactive site 51 45 6 
Risk of organic on a low interactive site 50 35 15 
Total 410 326 84 
Note: Valid N = 410. 
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Hypothesis Testing and Research Objective 

The following section describes the statistical analysis of the hypothesis testing 

and analysis of the single research objective. Several hypotheses were developed 

based on the intervening effects of message frame and website interactivity on attitude 

change and information recall. Hypotheses 1 and 2 address main effects, followed by 

Hypotheses 3 and 4 which address interaction effects, and then Objective 1, which 

pertains to regression modeling, is addressed last. 

For this study, hypothesis testing focused on the two independent variables 

(message frame and website interactivity level) and attitude change and information 

recall. An overall means table provides insight into the average attitude change of 

subjects according to treatment group (Table 4-12). 

Table 4-12.  Means table for attitude change by treatment group. 

Treatment Group Mean 
Change  SD n 

Benefit of organic on high interactive site 3.24 3.24 55 
Benefit of organic on a low interactive site 3.06 4.09 53 
Benefit of conventional on a high interactive site 4.14 2.91 56 
Benefit of conventional on a low interactive site 3.32 2.92 50 
Risk of conventional on a high interactive site 4.87 2.76 48 
Risk of conventional on a low interactive site 3.27 3.71 44 
Risk of organic on a high interactive site 4.24 2.95 50 
Risk of organic on a low interactive site 4.60 3.05 50 
Total 3.84 3.27 406 
Note: Scores ranged from -7 to 12; absolute values were used in calculating statistics. 
 

An overall means table also provides insight into the average information recall of 

subjects, again according to treatment group (Table 4-13). 

H1: Subjects exposed to risk-framed messages will have significantly 
different attitude change and information recall than subjects exposed to 
benefit-framed messages. 

A one-way between-subjects ANOVA was conducted to compare attitude change 

scores for subjects exposed to risk-framed messages and those exposed to benefit  
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Table 4-13.  Means table for information recall score by treatment group. 
Treatment Group Mean SD n 
Benefit of organic on high interactive site 3.56 .63 55 
Benefit of organic on a low interactive site 3.59 .71 54 
Benefit of conventional on a high interactive site 3.68 .58 56 
Benefit of conventional on a low interactive site 3.44 .84 50 
Risk of conventional on a high interactive site 3.65 .78 48 
Risk of conventional on a low interactive site 3.44 .83 45 
Risk of organic on a high interactive site 3.45 8.93 51 
Risk of organic on a low interactive site 3.54 .79 50 
Total 3.55 3.17 409 
Note: Scores ranged from 0 (low) to 4 (high). 
 
framed messages. Subjects were divided by treatment groups, those receiving risk-

framed messages and those receiving benefit-framed messages. A significant 

difference in attitude change scores existed between subjects receiving risk-framed 

messages (M = 4.57, SD = 2.69) and those receiving benefit framed messages, M = 

3.60, SD = 3.16; F (1, 406) = 11.05, p = .001 (Table 4.14). The effect size, calculated 

using partial eta squared, was .03, illustrating what Cohen (1988) classified as a small 

effect, accounting for 3% of the total variance (Table 4-14). 

Table 4-14.  One-way between-subjects ANOVA for attitude change differences 
between subjects receiving risk framed messages and benefit-framed 
messages. 

 n M SD F df p 
Risk framed 
messages 

192 4.57 2.69 11.05 1 .001 

Benefit framed 
messages 

214 3.60 3.16    

 
 A one-way between-subjects ANOVA was conducted to compare information 

recall scores for subjects exposed to the two message frame conditions, risk and 

benefit. No significant difference in information recall scores existed between subjects 

receiving risk-framed messages (M = 3.52, SD = .763) and those receiving benefit-

framed messages. M = 3.57, SD = .693; F (1, 409) = .511, p = .001 (Table 4.15). The 
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effect size, calculated using partial eta squared, was .001, illustrating a negligible effect 

(Table 4-15). 

Table 4-15.  One-way between-subjects ANOVA for information recall differences 
between subjects receiving risk framed messages and benefit framed 
messages. 

 n M SD F df p 
Risk framed 
messages 

194 3.52 .763 .511 1 .001 

Benefit framed 
messages 

215 3.57 .693    

 
H2: Subjects exposed to messages on a high-interactive website will have 
significantly different attitude change and information recall than subjects 
exposed to messages on a low-interactive website. 

 To test the second hypothesis, a one-way between-subjects ANOVA was 

conducted to determine whether a significant difference in attitude change score was 

present between subjects receiving the experimental message on a high interactive site 

and those receiving it on a low interactive site. The results indicated that no significant 

differences in attitude change scores existed between subjects receiving the 

experimental treatment on the high interactive website (M = 4.10, SD = 3.01) and the 

low interactive website M = 3.56, SD = 3.50; F (1, 409) = 2.71, p = .10 (Table 4-16). The 

effect size, calculated using eta squared, was .007, illustrating what Cohen (1988) 

classified as a small effect.  

Table 4-16.  One-way between-subjects ANOVA for attitude change differences 
between subjects receiving messages on high interactive websites and low 
interactive websites. 

 n M SD F df p 
High interactive site 209 4.10 3.01 2.71 1 .10 
Low interactive site 197 3.56 3.50    
 

A one-way between-subjects ANOVA was conducted to determine whether a 

significant difference in information recall existed between subjects receiving the 
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experimental messages on a high-interactive site and those receiving them on a low-

interactive site. The results indicated that no significant difference in information recall 

scores existed between subjects receiving the experimental treatment on the high 

interactive website (M = 3.59, SD = .660) and the low interactive website M = 3.51, SD 

= .791; F (1, 409) = 1.18, p = .28 (Table 4-17). The effect size, calculated using eta 

squared, was .007, illustrating what Cohen (1988) classified as a small effect. 

Table 4-17.  One-way between-subjects ANOVA for information recall differences 
between subjects receiving messages on high interactive websites and low 
interactive websites. 

 n M SD F df p 
High interactive site 210 3.59 .660 1.18 1 .28 
Low interactive site 199 3.51 .791    
 

H3: Subjects receiving risk-framed messages on a high interactive site will 
have significantly less information recall than subjects receiving the benefit-
framed message on a low interactive site. 

 To test the third hypothesis in the study, one-way between-subjects ANOVA was 

conducted to determine if significant differences in information recall score existed 

between subjects receiving the risk-framed message on a high interactive site and 

those receiving the benefit-framed messages on the low interactive site. No significant 

differences existed between these groups of subjects. Subjects exposed to risk-framed 

messages on a high interactive site (M = 3.55, SD = .718) and those receiving benefit-

framed messages on a low interactive site, M = 3.52, SD = .78; F (1, 203) = .06, p = .80 

(Table 4-18). Effect size was calculated using partial eta squared, resulting in .00, 

indicating no effect. 

H4: Subjects receiving the risk-framed message on a high interactive website will 
have significantly greater attitude change than subjects receiving the benefit-
framed message on a low interactive website.  
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Table 4-18.  Independent samples t-test for information recall differences between 
subjects receiving risk-framed messages on a high interactive website and 
subjects receiving benefit framed messages on low interactive websites. 

 n M SD F df p 
Risk messages on 
high interactive site 

99 3.55 .72 .06 1 .80 

Benefit messages 
on low interactive 
site 

104 3.52 .78    

 
 To test H2, one-way between-subjects ANOVA was conducted to determine if 

significant differences in attitude change between subjects receiving risk-framed 

messages on a high interactive website and those receiving benefit-framed messages 

on a low interactive website. Results illustrated significant differences in attitude change 

scores did exist between subjects receiving risk-framed messages on a high interactive 

site (M = 4.55, SD = 2.86) and subjects receiving benefit-framed messages on a low 

interactive site M = 3.18, SD = 3.56; F (1, 201) = 8.97, p = .00 (Table 4-19). The effect 

size was calculated using partial eta squared and was .04, accounting for 4% of the 

variance. 

Table 4-19.  Independent samples t-test for attitude change differences between 
subjects receiving risk-framed messages on a high interactive website and 
subjects receiving benefit framed messages on low interactive websites. 

 n M SD F df p 
Risk messages on 
high interactive site 

98 4.55 2.86 8.97 1 .00 

Benefit messages 
on low interactive 
site 

103 3.18 3.56    

 
Objective One: Explain changes in attitude and information recall based on the 

individual attribute variables of issue involvement, need for cognition, prior attitude and 

prior knowledge of the issue. 
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 To address the objective, backward stepwise multiple linear regression was 

conducted using individual attribute variables issue involvement, need for cognition and 

prior knowledge, and dependent variables attitude change and information recall. Table 

4-20 displays the results of the regression model analysis and illustrates that 69% 

(adjusted R2) of the variance in attitude change. Of the individual predictors, only one 

was significant (prior attitude, p = .00) and the beta weight for prior attitude (β = -.83) 

indicates a negative relationship between this variable and attitude change.  

Table 4-20.  Backwards multiple linear regression analysis for variables predicting 
attitude change. 

 Attitude change Adjusted R2 
Explanatory Variable B SE B β p value .690 
(Constant) 12.78 .833 -.020 .000  
Issue Involvement -.009 .012 -.020 .473  
Need for Cognition .005 .010 .014 .626  
Prior Attitude -.645 .022 -.830 .000  
Prior Knowledge -.156 .112 -.041 .165  
 

Table 4-21 displays the results of the regression model analysis and illustrates that 

11% (adjusted R2) of the variance in information recall. Of the individual predictors, two 

were significant (need for cognition, p value = .025; prior knowledge, p value = .000) 

and the beta weights for need for cognition (β = .107) and prior knowledge (β = .305) 

indicate a positive relationship between these variables and information recall. 

Table 4-21.  Backwards multiple linear regression analysis for variables predicting 
information recall. 
 Information recall Adjusted R2 

Explanatory Variable B SE B β p value .110 
(Constant) 2.10 .295  .000  
Issue Involvement .008 .004 .085 .074  
Need for Cognition .009 .004 .107 .025  
Prior Attitude -.005 .008 -.028 .553  
Prior Knowledge .261 .040 .305 .000  
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CHAPTER 5 
CONCLUSION  

Overview  

 This study explored the effects of combining message framing and website 

interactivity levels on individuals’ attitude change and recall of information using an 

experimental design. The purpose of the study was to determine if framing messages 

about ground beef using risk/benefit framing and delivering the messages on a website 

with either high or low levels of interactivity would affect subjects’ attitude regarding the 

issue and the amount of information recalled from the message treatment. 

 Two types of messages were created for use in this study, risk-framed messages 

and benefit-framed messages. The issue context was ground beef and the messages 

were constructed to promote the risks or benefits of conventional or organic ground 

beef. Messages were then incorporated into two different types of websites, one high in 

interactivity and one with a low level of interactivity, to test the combined effects of these 

concepts. A convenience sample of college students was used and subjects were 

randomly assigned to receive one of eight different treatments: benefit of organic beef 

on a high interactive site, benefit of organic beef on a low interactive site, benefit of 

conventional beef on a high interactive site, benefit of conventional beef on a low 

interactive site, risk of conventional beef on a high interactive site, risk of conventional 

beef on a low interactive site, risk of organic beef on a high interactive site, risk of 

organic beef on a low interactive site. To determine the effects of the experimental 

treatments, attitude change and information recall, an attitude scale and information 

recall measure was employed. 
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 Chapter 4 discussed data analyses and results from 410 subjects. The mean age 

of subjects was 20 years old and the sample was primarily composed of upper division 

students enrolled in the College of Agricultural and Life Sciences. The subjects reported 

spending between three and four hours on the Internet on an average day, and spent 

the least amount of their online time reading news and performing school-related tasks. 

The largest number of subjects reported spending between 30 minutes and an hour 

looking for information and browsing the Internet for fun. Overall, subjects indicated they 

were frequent and experienced users of the Internet. 

Key Findings 

Several individual attribute variables were measured in this study. Subjects 

overall had a moderate amount of personal involvement with the issue of organic beef; 

the sample had an average score of 28.34 out of 49 on the scale. Subjects generally 

had an above average need for cognition level; 60 out of a possible 90. Prior knowledge 

of the subject was relatively high across treatment conditions, with an overall average of 

2.91 out of 5. Prior attitudes about the topic were moderately positive; with an overall 

average score of 12.32 out of 30 (scores closer to 1 indicated a positive attitude and 

those closer to 30 indicated negative attitudes).  

A total of four hypotheses and one research objective were addressed in this 

study. The first hypothesis tested for differences in attitude change between subjects 

receiving risk-framed message treatments and those receiving benefit-framed message 

treatments, and revealed that indeed significant differences between the groups existed; 

subjects exposed to risk-framed messages had a greater attitude change. Hypothesis 

one also tested differences in information recall between these two groups of subjects. 

No significant differences existed between these groups with respect to the amount of 
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information recalled. Subjects in both groups had relatively high information recall 

scores. This may be partially accounted for by the relatively high prior knowledge 

scores, which in turn may have been impacted by the brevity of the measure used. 

The second hypothesis addressed differences in attitude change and information 

recall between subjects receiving the message treatments on high and low interactive 

websites. Results of this hypothesis indicated that no significant differences existed 

between the two groups in either attitude change or information recall. 

Hypothesis three predicted that subjects receiving risk-framed messages on high 

interactive sites will have significantly lower levels of information recall than those 

receiving benefit-framed messages on low interactive sites. Results indicated that no 

significant differences existed between these two groups. 

The fourth hypothesis stated that significant differences in attitude change would 

exist between subjects receiving risk-framed messages on high interactive sites and 

those receiving benefit-framed messages on low interactive sites. The researcher failed 

to reject this hypothesis and discovered that subjects receiving risk-framed messages 

on the high interactive site had significantly greater attitude change than those receiving 

the benefit framed messages on a low interactive website. 

The single research objective used multiple regression to explain changes in 

attitude and information recall based on issue involvement, need for cognition, prior 

attitude, and prior knowledge of the issue. Results of regression modeling indicated that 

the combination of issue involvement, need for cognition, prior attitude and prior 

knowledge explained 69% of the variance in the data for attitude change among 

subjects. However, only one statistically significant predictor emerged when evaluating 
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effect on attitude change – prior attitude. When evaluating information recall, the model 

combining issue involvement, need for cognition, prior attitude, and prior knowledge 

explained just 11% of the variance in scores. Two individual predictors emerged as 

significant, need for cognition and prior knowledge. 

Conclusions and Implications 

The results of this study offer interesting implications for future research. The 

theoretical and research-based implications are presented first and are followed by a 

brief explanation of practical implications based on the effects of message framing and 

website interactivity described above. 

Theoretical Implications 

Previous research has illustrated the impact of message framing (Kahneman & 

Tversky, 1979; Meyerowitz & Chaiken, 1987; Zillmann, et al., 2004) and of website 

interactivity (Eveland & Dunwoody, 2002; Tremayne & Dunwoody, 2001) in affecting 

attitudes and recall of information. This study explored the combination of message 

frame and website interactivity and showed that, with respect to attitude change and 

information recall, only attitude change was significantly impacted by the experimental 

treatment. 

 The first four objectives of the study aimed at determining differences between 

treatment groups based on message frame and website interactivity on the two 

dependent variables of attitude change and information recall. Results indicated that 

message framing impacted only attitude change, not information recall, and that website 

interactivity level did not produce an effect on either outcome variable. There are 

several possible contributing factors to these outcomes.  
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With respect to the message framing results, it is possible that the fear element 

included in the risk-framed message frame was effective in persuading subjects that 

organic ground beef is the “safe” option to avoid potential risk. Risk messages in this 

study discussed the possibility of the presence of E. coli O157:H7 in one or the other 

types of ground beef (organic or conventional) highlighted in the message. Given what 

we know about the impact of fear on message processing (Janis & Feshbach, 1954; 

LaTour & Rotfeld, 1997; Nabi, 1999), it is possible that subjects were captivated by this 

information. Research about consumer purchasing of organic products indicates that 

one of the primary reasons Americans purchase organic foods is because of a 

perceived food safety value (Hughner, McDonagh, Prothero, Schultz, & Stanton, 2007; 

Lockie, 2006; Onyango, Hallman, Bellows, 2007). It is possible that the combination of 

evidence of a risk and a way to alleviate that risk may have affected a change in 

attitude. The possibility that one might get sick from a food product often leads 

consumers to take steps to eliminate that risk, such as purchasing organic products 

which they view as safer. 

Interestingly, no differences in attitude change emerged between groups receiving 

message treatments on the high interactive site versus the low interactive site. In this 

study, the interactivity manipulation was not effective in contributing to attitude change. 

A potential contributing factor to these results may have been the operationalization of 

interactivity employed in the study; subjects were not asked to engage with the material 

by clicking on any of the hyperlinks or entering comments after having read the 

message treatments. It seems that the presence of interactive elements, rather than the 

ability of subjects to actually use the interactive elements, was a hindrance in this study. 



 

156 

 Neither the message frame manipulation nor the website interactivity 

manipulation produced any effect on information recall in this study. There are several 

possible reasons for this outcome. First, the recall measure employed was fairly short; 

only four items. The overall instrument in this study contained upwards of 60 items for 

subjects to respond to, and thus an effort was made to keep the number of items on 

each measure as brief as possible. Ideally, the information recall measure would have 

included more items and may have then been able to illustrate more effectively whether 

or not differences existed.  Also, the instrument used only aided information recall items. 

It is possible that the use of unaided information recall measures could have helped 

possible differences emerge between treatment groups.  

Individuals participating in this study had a relatively high level of prior knowledge 

regarding the subject, creating a ceiling effect; the overall prior knowledge score 

average was 2.91 (out of a possible 5). As the post-experimental measure of 

information recall only included 4 items, this high level of prior knowledge may have 

precluded an effect on information recall, regardless of treatment. Ary, et al. (2006) 

state that in experimental research, effects of treatments can be underestimated 

because the test does not accurately measure subjects’ achievement at the upper end 

of the range. In this study, the ceiling effect is evident. 

Discuss prior attitude scores – a significant difference among the treatment groups 

(conducted post hoc) existed on prior attitude; randomization of experimental design 

was intended to address this, but given the predominance of CALS majors, it may be 

that these students have prior experiences and attitudes more than those students in 

other colleges 
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A final possible contributing factor to the lack of effect of the interactivity 

manipulation is the operational definition of interactivity employed in this study. While 

efforts were made when designing the website image containing the treatment to make 

the interactive site as interactive as possible by including hyperlinked text items, images 

of links to share the material on the site, as well as images supporting the text of the 

news article, in the end the treatment was delivered as a non-interactive, static image 

rather than on a live website where subjects could truly interact with the material. The 

decision to utilize an image of a website rather than a live website was made to prevent 

a loss of focus among subjects during the already long experimental experience. 

Subjects spent an average of 15 minutes completing the entire study, and a live website 

may have prolonged subjects’ time spent on the endeavor, or have contributed to 

distraction by allowing them to follow actual hyperlinks or be impacted by other material 

not created specifically for this study. 

Of the two hypotheses tested in this study, only the second was significant. 

Subjects having received the treatment message framed as a risk on a high interactive 

website had significantly different attitude change than those who received the benefit 

framed messages on a low interactive website. Due to the lack of impact of the website 

interactivity manipulation in objective three, it is possible that the message frame 

manipulation was responsible for the majority of the effect on attitude change. Once 

again, the operationalization of interactivity may have contributed to this outcome. 

 The combination of issue involvement, need for cognition, prior attitude and prior 

knowledge of the subject together explained a significant portion of the variance in the 

data for attitude change among the subjects in this study. However, when examining the 
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individual predictors, prior attitude emerged as the only significant individual predictor of 

attitude change. This is not unexpected; as previous research illustrates, we are primed 

by our own experiences (Petty & Jarvis, 1996) and by the media (Roskos-Ewoldsen, 

Roskos-Ewoldsen, & Carpentier, 2008). Petty (1981) noted the importance of personal 

relevance of an issue as the primary determining factor as to whether one is persuaded 

by a message and whether or not one’s attitude is changed as a result. However, Petty 

also noted that when an issue is personally relevant to us, we are more likely to attend 

to the issue, and so it is interesting to note that issue involvement did not emerge as a 

significant predictor of attitude change. 

 In evaluating the combination of the individual attribute variables and their impact 

on information recall, two individual predictors emerged – need for cognition and prior 

knowledge. Although together the individual attribute variables (issue involvement, need 

for cognition, prior attitude and prior recall) only accounted for a small portion of the 

variance in the data, it is not surprising that need for cognition and prior knowledge 

emerged as significant individual predictors of information recall. Previous researchers 

have investigated need for cognition and determined that individuals with higher need 

for cognition scores are more likely to recall information than those with lower scores 

and that often, differences in individuals with high and low need for cognition scores are 

impacted by individuals’ past experiences (Cacioppo, et al., 1996). 

Practical Implications 

Subjects in this study reported spending quite a small amount of time reading 

news on the Internet, and thus the presentation of the experimental treatment as a news 

story may have been less appropriate than if it were presented as a blog entry, opinion 

piece or other information package. Practitioners may benefit from investigating what 
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their specific audiences look for when exploring the Internet for information or reading 

news. Being able to tailor not only the message to an audience, but also the method 

and presentation of the message delivery may be important.  

 Past research has indicated that website interactivity can have an impact on 

persuasion (Sicilia, Ruiz, & Munuera, 2005; Sundar & Kim, 2010; Sundar, 

Kalyanaraman, & Brown, 2003). Perhaps in this study, the operational definition of 

interactivity was insufficient to allow true interaction to occur since the message material 

was delivered on a static image of a website, rather than on a ‘live’ dynamic site, as 

noted above. However, those delivering persuasive messages via the Internet may take 

away from this research study the fact that significant differences in information recall 

did not exist between those receiving message treatments on high versus low 

interactive sites. While some previous research may have indicated that online delivery 

of messages may inhibit information recall, interactive websites as conceptualized in 

this study did not negatively impact what information subjects remembered from the 

messages they read. Practitioners designing messages for delivery via the Internet or 

online mediums may take this as an indication that elements of interactivity can be used 

without fear of distracting readers to the point they do not recall important message 

elements. 

Recommendations 

For Future Research 

Several recommendations for future research can be made following the execution 

of this study. First, several researchers have carried out studies which evaluate 

subjects’ need for cognition levels and split them into two groups, high and low, and 

then explore differences in message effects such as attitude strength and source 



 

160 

credibility. An extension of the present study could be conducted using high and low 

need for cognition subjects to explore issue involvement and attitude change. Are 

subjects who have high levels of need for cognition more or less likely to change their 

attitude, and does level of issue involvement have an impact? 

 In future studies exploring information recall, a strong recommendation is to 

considerably lengthen the information recall measure as well as create a more rigorous 

instrument, possibly in combination with a ramping up of the operational definition of 

interactivity and to use a live, dynamic website to explore information recall. A study 

such as this might employ website tracking software to determine whether or not 

subjects moved beyond the treatment pages and material and to what sites. 

Conclusions might also be drawn about information seeking behavior in such a study. 

 This study did not ask subjects to consciously reflect on their prior experience 

with the issue. As we know, attitude is comprised of several elements including 

experience and prior knowledge, and it may be instructive, especially when including an 

element of fear or risk in the treatment message, to ask subjects directly about their 

previous experiences and knowledge. 

 A final suggestion for future research is to explore the level of media use 

reported by subjects and possible interactivity effects. Again, this requires a more 

dynamic definition of interactivity be employed, however it is possible that as our society 

moves increasingly toward online environments for not only information, but for many of 

our daily tasks, we may be less affected by the potential distractions of interactivity. 

Especially among the ‘digital native’ population in this study, it is possible that the 

human brain adapts and ignores interactivity as a distraction. 
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For Practice 

From the results of this study, it seems as if those who create messages intended 

to persuade can feel free to employ interactive functions as they wish without fearing 

negative consequences. However, it is important again to realize that definitions and 

perceptions of the concept of interactivity vary widely. 

 For educators, it continues to be important to teach and foster critical thinking 

skills as they relate to need for cognition among today’s college students. Mass media 

will likely continue to employ the ‘problem frame’ and elements of risk and fear when 

covering news events, which have been shown to be persuasive. This segment of the 

population, especially due to their status as future leaders, must learn how to evaluate 

messages critically.  

 It may also be constructive for communicators at all levels to gain a better 

understanding of how students in this Web 2.0 world decide what is and is not ‘news’ in 

their minds. While college students and young people in general are not large 

consumers of traditional news information, there is no doubt that when online, they are 

exposed to information, and they do make judgments about that information, deciding 

whether or not to incorporate it into their schemas (albeit probably subconsciously) and 

deciding whether or not it is important to them.  

 A final recommendation, specifically for the field of higher education, is to design 

a curriculum that helps students recognize persuasive messages in the online world. 

While it is not possible to fully and critically elaborate on each and every message we 

are exposed to on a daily basis, it is important for students especially to be able to 

deconstruct messages and learn to think critically about the many persuasive messages 

they are exposed to each day. 
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Limitations 

While this study offers insight into message framing and website interactivity for 

both researchers and practitioners, it includes some limitations that need to be 

considered. First, this study employed a one time only exposure to the experimental 

treatment. Research indicates that attitudes, especially those that are strongly held at 

either end of the continuum, are more difficult to change (Eagly & Chaiken, 1993; 

Krosnick & Petty, 1995; Perloff, 2003) and therefore the results of this study may only 

indicate a temporary change in attitude. Attitudes are presumed to be predictive of 

behavior, however, several other factors play in to attitude strength and attitude change; 

this is one focused study. Another shortcoming of the design of this study is that the use 

of a pre-test post-test design provides no way to evaluate the effect that the pre-test 

might have on the results of subjects’ scores on the post-test. Ary, et a;. (2006) 

specifically pointed out that pre-testing subjects in an experiment is a challenge in 

studies regarding attitude change, where the pre-test may cause subjects to think about 

the subject and motivate them to change their opinions about the topic merely by 

thinking about it, regardless of the treatment itself. 

Secondly, while the use of college students is often considered a study limitation, 

in this situation it was not the use of students that was seen as a limitation due to the 

specific research interest in this age group. The use of a convenience sample of 

subjects, however, is a limitation. Ary et al. (2006) noted that convenience sampling is 

the weakest of all available procedures. In this study, subjects were recruited from 

identified courses in one college of the university. However, efforts were made to recruit 

a large sample of students enrolled in a variety of majors. Courses identified and used 

for recruitment in this study were purposefully selected for their size (each course 
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enrolled a minimum of 100 students, one course had an enrollment of 400) and for their 

status as courses that met general education requirements, which tends to yield 

students enrolled in a variety of majors. Once subjects elected to participate in the 

study, they were randomly assigned to treatment groups in an effort to help address this 

limitation. 

 Another limitation involved in the execution of this study pertains to its 

exploratory nature. No previous studies were found to have combined the concept of 

message framing and website interactivity; therefore, this study was modeled after 

elements of several different successful previous studies. As a result, the 

comprehensive instrument (which included four pre-experimental measures, the 

experimental treatment itself, two post-experimental measures and a number of 

demographic items) was quite long and included a total of 83 items for which subjects 

were asked to provide a response. As acknowledged above, the information recall 

measure employed in this study was quite short, especially when compared with the 

length of the entire instrument. It seems that the brevity of this measure may have 

contributed in part to the findings pertaining to information recall. 

 Also as acknowledged previously, the concept of interactivity used in this study 

did not allow for presentation of the message treatments on a live, dynamic website. It is 

possible that since subjects were not able to employ or explore the elements of 

interactivity that were present (for example, they were not able to click on the 

hyperlinked text or view the podcast which accompanied the article), this impacted the 

results of the interactivity manipulation. 
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Conclusion 

This study centered on combining the theory of message framing, specifically 

messages framed as risks and benefits, and the concept of website interactivity, which 

is increasingly important as we move ever-further into our Web 2.0 world, and 

evaluating their impacts on attitude change and information recall. The results suggest 

that while message framing can be effective in persuading individuals to change their 

reported attitudes, the combination of website interactivity does not appear to create an 

effect. Information recall as a result of the experimental treatments (both the message 

frame and the website interactivity level) did not appear to differ significantly, and thus 

presumably the experimental treatments did not have an impact. Despite these findings, 

the study did confirm that issue involvement, prior knowledge, prior attitude and need 

for cognition play a part in whether or not an individual changes his or her attitude. 
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APPENDIX A 
VERBAL RECRUITMENT SLIDE 
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APPENDIX B 
FIRST EMAIL CONTACT 

Dear «First»: 
 
I am conducting a study about beef products and would like to gather your opinions 
about them through an online survey. Your instructor has agreed to offer you extra 
credit in «class» for participating in this study. The survey will take approximately 15 
minutes of your time. 
 
To participate in the survey, you will need to have your unique participant ID number 
handy, which is «ID». Please take extra care to type in the correct ID number so that 
you get your extra credit. 
 
Do NOT delete this email if you think you might want to take the survey at a later time – 
this email contains your unique participant ID number. The reminder emails you receive 
may not contain this information required to participate. 
 
This is an online survey. Click or copy and paste the following link into your Internet 
browser: «Link». The link will be active through 11:59 p.m., Monday, October 11. 
 
If you have questions or problems accessing the survey, please email me at 
karenjcannon@ufl.edu or call 352-392-0502, ext. 238. 
 
Follow this link to the survey: «Link» 
 
Or, copy and paste the URL below into your Internet browser: 
«Link» 
 
Thank you, 
 
Karen Cannon 
Graduate Assistant 
University of Florida 
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APPENDIX C 
SECOND EMAIL CONTACT - REMINDER 

 
Dear «First»: 
 
I am conducting a study about beef products and would like to gather your opinions 
about them through an online survey. Your instructor has agreed to offer you extra 
credit in «class» for participating in this study. The survey will take approximately 15 
minutes of your time. 
 
To participate in the survey, you will need to have your unique participant ID number 
handy, which is «ID». Please take extra care to type in the correct ID number so that 
you get your extra credit. 
 
Do NOT delete this email if you think you might want to take the survey at a later time – 
this email contains your unique participant ID number. The reminder emails you receive 
may not contain this information required to participate. 
 
This is an online survey. Click or copy and paste the following link into your Internet 
browser: «Link». The link will be active through 11:59 p.m., Monday, October 11. 
 
If you have questions or problems accessing the survey, please email me at 
karenjcannon@ufl.edu or call 352-392-0502, ext. 238. 
 
Follow this link to the survey: «Link» 
 
Or, copy and paste the URL below into your Internet browser: 
«Link» 
 
Thank you, 
 
Karen Cannon 
Graduate Assistant 
University of Florida 
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APPENDIX D 
FINAL EMAIL CONTACT – THANK YOU 

 
Dear Students: 
 
The extra credit survey about beef products for AEC 3030, AEC 3033, and AEC 3414 is 
now closed. 
 
Thank you to all of you who participated – I greatly appreciate your time and effort!  
 
In the next week, I will be submitting the list of participants to your instructors to ensure 
that you receive extra credit for participating. I ask for your understanding and patience 
with this process as it is quite a big task! Your instructors will have the list no later than 
Monday, November 8. 
 
Many thanks once again to those who chose to participate! 
 
Cheers, 
 
Karen Cannon 
Graduate Assistant 
University of Florida 
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APPENDIX E 
INSTRUMENT 
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APPENDIX F 
MESSAGE TREATMENTS 

Treatment 1 - BENEFIT of organic  
Headline: Study finds organic cattle produce healthier ground beef  
 
Gainesville, Fla. – Researchers from the University of Florida discovered that ground 
beef from certified organic cattle is healthier than from cattle raised using traditional 
production methods (where cattle can be fed food produced with pesticides, genetically 
modified organisms, animal byproducts, as well as given supplemental antibiotics and 
growth hormones).  
 
The study, conducted by meat science professor Dr. John Klaussen, found that ground 
beef from certified organic cattle, which are fed only organic feed (produced without the 
use of pesticides or genetically modified organisms and cannot contain animal 
byproducts) and given no supplemental antibiotics or growth hormones, had 
significantly higher levels of conjugated linoleic acid (CLA) when tested in a laboratory.  
Beef from cattle raised using conventional production methods had significantly lower 
levels of this beneficial acid. 
 
CLA is a naturally occurring trans fat found in food products from ruminant animals, 
including beef and lamb, as well as in cheese and milk. CLA is beneficial to human 
health, has been shown to reduce the growth of cancer cells in laboratory tests, and is 
considered a powerful anti-carcinogen. Previous research indicates that consuming an 
adequate amount of CLA early in life may have long-lasting beneficial effects on 
lowering an individual’s risk of cancer. 
 
The average American consumer eats just over 60 pounds of beef each year. Dr. 
Klaussen believes this research is a breakthrough in support of the idea that organic 
ground beef is healthier and more beneficial for consumers. “Finally we have scientific 
proof that organically raised cattle yield a product that is healthier for us,” said Dr. 
Klaussen. “This means that customers can feel confident that eating organic ground 
beef is not only a good choice, but a healthy choice.” 
 
Comment 1 – More objective evidence illustrating that organic products really are better 
for us. Even the scientists are saying it now. 
 
Comment 2 – Glad to know this research is being done! More support for living the 
organic lifestyle and all its benefits. 
 
Comment 3 – I wonder if this is only good news for ground beef, like the article says, or 
for all beef. 
 
Comment 4 – Proof that food produced without pesticides, GMOs, antibiotics and 
growth hormones are good for you! Eat organic! 
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Treatment 2 – BENEFIT of conventional  
Headline: Study finds traditionally raised cattle produce healthier ground beef  
 
Gainesville, Fla. – Researchers from the University of Florida discovered that ground 
beef from cattle raised using traditional production methods (where cattle can be fed 
food produced using pesticides, genetically modified organisms, and animal byproducts, 
as well as given supplemental antibiotics and growth hormones)  is actually healthier 
than from certified organically raised cattle.  
 
The study, conducted by meat science professor Dr. John Klaussen, found that ground 
beef from traditionally raised cattle had significantly higher levels of conjugated linoleic 
acid (CLA) when tested in a laboratory.  Beef from cattle raised using organic 
production methods had significantly lower levels of this beneficial/healthy acid. 
 
CLA is a naturally occurring trans fat found in food products from ruminant animals, 
including beef and lamb, as well as in cheese and milk. CLA is beneficial to human 
health, has been shown to reduce the growth of cancer cells in laboratory tests, and is 
considered a powerful anti-carcinogen. Previous research indicates that consuming an 
adequate amount of CLA early in life may have long-lasting beneficial effects on 
lowering an individual’s risk of cancer. 
 
The average American consumer eats just over 60 pounds of beef each year. Dr. 
Klaussen believes this research is a breakthrough in support of the idea that ground 
beef from traditionally raised cattle is healthier and more beneficial for consumers. 
“Finally we have scientific proof that traditionally raised cattle yield a product that is 
healthier for us,” said Dr. Klaussen. “This means that customers can feel confident that 
eating traditionally raised ground beef is not only a good choice, but a healthy choice.” 
 
Comment 1 – More objective evidence illustrating that traditionally raised products are 
good for us. You don’t have to eat organic to be healthy. 
 
Comment 2 – Glad to know this research is being done! More support for consumers 
who don’t want to pay the higher prices of organic products. 
 
Comment 3 – I wonder if this is only good news for ground beef, like the article says, or 
for all beef. 
 
Comment 4 – I didn’t know about this CLA stuff. Sounds like I need to eat more beef. 
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Treatment 3 - RISK of conventional 
Headline: Study finds risk of E. coli contamination higher in traditionally produced 
ground beef 
 
Gainesville, Fla. – Researchers from the University of Florida discovered that ground 
beef from cattle raised using traditional production methods (where cattle can be fed 
food produced with pesticides, genetically modified organisms and animal byproducts, 
as well as given supplemental antibiotics and growth hormones) have higher levels of 
the bacteria E. coli O157:H7 than organically raised beef. 
 
The study, conducted by meat science professor Dr. John Klaussen, found that ground 
beef from cattle raised using traditional production methods had higher levels of this 
deadly strain of E. coli when tested in a laboratory.  Beef from cattle raised using 
certified organic production methods had significantly lower levels of the bacteria. 
 
E. coli bacteria are found in the gut of several animals, including humans. This specific 
strain of the bacteria, E. coli O157:H7, found often in the gut of ruminant animals like 
cattle, is harmful to humans and causes vomiting, abdominal pain, bloody diarrhea. In 
severe cases, this strain of bacteria can cause kidney disease and even death. 
 
The average American consumer eats just over 60 pounds of beef each year. Dr. 
Klaussen believes that this research is a breakthrough in proving the risk of E. coli 
bacteria in cattle raised using traditional methods. “Finally we have scientific proof that 
traditionally raised cattle produce ground beef that is less safe than certified organically 
raised cattle,” said Dr. Klaussen. “This means that the risks associated with eating 
traditionally raised beef have been documented with scientific evidence.” 
 
Comment 1 – Good objective evidence illustrating that organic products really are safer 
to eat. Even the scientists are saying it now. 
 
Comment 2 – Glad to know this research is being done! Nice to see scientists admitting 
that non-organic products are riskier to eat. 
 
Comment 3 – I wonder if this is only good news for ground beef, like the article says, or 
for all beef. 
 
Comment 4 – Proof that food produced without pesticides, GMOs, antibiotics and 
growth hormones pose less of a risk! Eat organic! 
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Treatment 4 – RISK of organic 
Headline: Study finds risk of E. coli contamination higher in organic ground beef 
 
Gainesville, Fla. – Researchers from the University of Florida discovered that ground 
beef from cattle raised using certified organic production methods (where cattle cannot 
be fed food produced with pesticides, genetically modified organisms or animal 
byproducts, nor given supplemental antibiotics and growth hormones) have higher 
levels of the bacteria E. coli O157:H7 than traditionally raised beef. 
 
The study, conducted by meat science professor Dr. John Klaussen, found that ground 
beef from cattle raised using certified organic production methods had higher levels of 
this deadly strain of E. coli when tested in a laboratory.  Beef from cattle raised using 
traditional production methods had significantly lower levels of the bacteria. 
 
E. coli bacteria are found in the gut of several animals, including humans. A specific 
strain of the bacteria, E. coli O157:H7, found often in the gut of ruminant animals such 
as cattle, is harmful to humans and causes vomiting, abdominal pain, bloody diarrhea. 
In severe cases, this strain of bacteria can cause kidney disease and even death. 
 
The average American consumer eats just over 60 pounds of beef each year. Dr. 
Klaussen believes that this research is a breakthrough in proving the risk of E. coli 
bacteria in cattle raised using certified organic methods. “Finally we have scientific proof 
that organically raised cattle produce ground beef that is less safe than traditionally 
raised cattle,” said Dr. Klaussen. “This means that the risks associated with eating 
organically raised beef have been documented with scientific evidence.” 
 
Comment 1 – Interesting study. Guess it shows us that “traditional” products really are 
ok to eat rather than paying more for organic. 
 
Comment 2 – Glad to know this research is being done! More support for consumers 
who don’t want to pay the higher prices of organic products. 
 
Comment 3 – I wonder if this is only good news for ground beef, like the article says, or 
for all beef. 
 
Comment 4 – I didn’t know E. coli could kill a person, just thought it gave you a bad 
stomach ache.  
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APPENDIX G 
HIGH INTERACTIVE WEBSITE TREATMENT EXAMPLE 
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APPENDIX H 
LOW INTERACTIVE WEBSITE TREATMENT EXAMPLE 
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