
 

AN ANALYSIS OF CONSUMER PERCEPTIONS OF  
 

GROUND BEEF LABELING CONCERNING  
 

LACTIC ACID BACTERIA ADDITIVES 
 

by 
 

LACEY A. QUEBE, B.S. 
 
 

A THESIS 
 

IN 
 

AGRICULTURAL EDUCATION 
 

Submitted to the Graduate Faculty 
of Texas Tech University in 

Partial Fulfillment of 
the Requirements for 

the Degree of 
 

MASTER OF SCIENCE 
 
 

Approved 
 

Todd Brashears 
Chairperson of the Committee 

 
 

Cindy Akers 
 
 

Steven Fraze 
 
 

Chance Brooks 
 
 

Accepted 
 
 

John Borrelli 
Dean of the Graduate School 

 
December, 2006 



ii 

ACKNOWLEDGEMENTS 

 
I would like to express my deepest appreciation to everyone in the Department of 

Agricultural Education and Communications at Texas Tech University. I would 

especially like to thank my committee for their patience, dedication and guidance. Dr. 

Todd Brashears, I cannot convey how much I appreciate everything that you have done 

for me. The job, the friendship, the trips, I could not have made it through without your 

leadership. Dr. Cindy Akers, I cannot tell you how much I have loved getting to know 

you as a teacher and a friend. You have been there for me over the years and you will not 

be forgotten. Dr. Steve Fraze, thank you for your support and influencing me to come to 

Texas Tech. Dr. Chance Brooks, thank you for your help and support throughout this 

entire process. 

Last, but definitely not least, my family. You were there to pick me up when the 

going was tough. Thank you Luke, for all the support and love that you freely gave 

throughout this whole journey. You were always there, believing in me and inspiring me. 

You’re my rock and my love. 

 



iii 

TABLE OF CONTENTS 

 

ACKNOWLEDGEMENTS............................................................................................ ii 

ABSTRACT................................................................................................................. vii 

LIST OF TABLES ...................................................................................................... viii 

LIST OF FIGURES....................................................................................................... ix 

CHAPTERS  

I.    INTRODUCTION.......................................................................................................1 

    Need for study ..........................................................................................................2 

    Problem statement ....................................................................................................5 

    Purposes and objectives ............................................................................................5 

    Definition of terms...................................................................................................6 

    Limitations of the study ...........................................................................................6 

    Basic assumptions....................................................................................................7 

    Significance of the problem .....................................................................................7 

II.   REVIEW OF LITERATURE....................................................................................8 

    Diffusion of Innovations ..........................................................................................8 

   Innovation.............................................................................................................9 

   Communication ..................................................................................................10 

   Time ...................................................................................................................10 

       Innovativeness and Adopter Categories...........................................................12 

   Social System .....................................................................................................12 



iv 

    Supporting Literature.............................................................................................13 

   Beef Producers’ Adoption of Electronic Commerce ............................................13 

   The Adoption of Speech-recognition in the Healthcare Sector.............................14 

    Buying Habits of Meat Consumers ........................................................................15 

   Consumer Perceptions in Norway of Information Given by Food Labels ............15 

   Comparison between the United States and the United Kingdom’s Consumer 
   Perceptions of Agrobiotechnology ......................................................................17 

   Dietitians’ and Nurses’ Knowledge Level of Beef Nutrition...............................18 

   Cross-National Comparison of Consumer Behaviors and 
   Perceptions toward Beef .....................................................................................19 

    The Beef Industry ..................................................................................................20 

    Food Safety ...........................................................................................................22 

   Current Issues .....................................................................................................22 

   Pathogens ...........................................................................................................22 

      E. coli O157:H7 ...............................................................................................23 

      Salmonella .......................................................................................................24 

   Food Labeling.....................................................................................................24 

    Summary ...............................................................................................................25 

III.   METHODOLOGY ................................................................................................27 

    Research Design ....................................................................................................27 

    Sample...................................................................................................................29 

    Instrumentation......................................................................................................30 



v 

    Reliability..............................................................................................................33 

    Validity .................................................................................................................33 

    Data Collection......................................................................................................34 

    Internal Validity.....................................................................................................36 

    Data Analysis ........................................................................................................36 

IV.   FINDINGS AND RESULTS.................................................................................39 

     Findings for Objective One...................................................................................40 

   Gender ................................................................................................................40 

   Education............................................................................................................41 

   Ethnicity .............................................................................................................43 

   Socioeconomic Status .........................................................................................45 

   Buying Habits.....................................................................................................45 

    Findings for Objective Two ...................................................................................49 

    Findings for Objective Three .................................................................................51 

    Findings for Objective Four ...................................................................................53 

    Finding for Objective Five.....................................................................................54 

    Findings for Objective Six .....................................................................................57 

V.   SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS ............................59 

    Summary ...............................................................................................................59 

    Procedure ..............................................................................................................60 

    Conclusions ...........................................................................................................60 

   Objective One.....................................................................................................60 



vi 

       Demographics .................................................................................................61 

       Buying Habits .................................................................................................62 

   Objective Two ....................................................................................................63 

   Objective Three ..................................................................................................63 

   Objective Four ....................................................................................................64 

   Objective Five ....................................................................................................65 

   Objective Six ......................................................................................................66 

    Recommendations .................................................................................................67 

   Recommendations for Practice............................................................................67 

   Recommendations for Further Research..............................................................68 

REFERENCES..............................................................................................................71 

APPENDIX  

        A. QUESTIONNAIRE...........................................................................................74 

        B. SCRIPT.............................................................................................................83 

        C. HUMAN SUBJECTS APPROVAL...................................................................85 



vii  

ABSTRACT 
 
 
 

It is estimated that 76 million Americans get sick, more than 300,000 are 

hospitalized, and 5,000 people die from foodborne illnesses each year (CDC, 2003). 

Lactic acid bacteria were developed as a ground beef additive to reduce the prevalence of 

E.coli O157:H7. This study follows Rogers’ (1995) diffusion of innovations theory to 

investigate the knowledge levels of lactic acid bacteria in ground beef consumers and to 

investigate the effect of educational information on the adoption rate of lactic acid 

bacteria. This study was conducted using a static-group comparison design to obtain 

information about the effects of educational materials on consumers’ perceived 

differences of acceptability of the USDA approved statements about lactic acid bacteria. 

Educational material did positively effective the perceptions of lactic acid bacteria’s 

inclusion in ground beef. 
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CHAPTER I 

INTRODUCTION 

 
 

Beef consumption is essential for a healthy lifestyle and has been chosen as the 

number one source of protein, Vitamin B12 and zinc, while, being the number three 

choice for iron.  Plus, beef has been found to play a positive role in the prevention of 

cancer (American Dietetic Association, 2004). 

Beef makes up more of the meat consumption in the U.S. than chicken and 

pork. In 2004, the yearly per capita beef consumption was 66.1 pounds compared to the 

55.0 for chicken or the 51.3 for pork (NCBA, 2005). American beef production reached 

24.5 billion pounds in 2004. In January 2005, alone, there were an estimated 95.8 million 

cattle in the U.S (NCBA, 2005).  

The U.S. beef industry is worth an estimated $175 billion 
with cattlemen conducting business in all 50 states and 
operating 800,000 individual farms and ranches….The 
cattle industry is a family business. Eighty percent of the 
cattle businesses have been in the same families for more 
than 25 years; 10 percent for more than 100 years (NCBA, 
2005, p. 1). 

 
Because the American beef industry produces so much meat, there is much 

exporting of beef to other nations. Currently, the United States produces nearly 25 

percent of the world’s beef supply. With the world population at an estimated 6.4 trillion 

people and projected to grow to 9.4 trillion by 2050 (U.S. Census, 2006), beef supplies 

will have to increase with population. 
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Need for study 

As millions of Americans sit down to dine on a steak dinner, what they do not 

realize is that their meal could be infected with harmful pathogens. Each year there are an 

estimated 76 million cases of food-borne illness, 325,000 hospitalizations, and 5,000 

deaths from food-borne diseases (Mead et al., 1999).  The estimated annual cost and lost 

productivity in the United States and Scotland caused by E. coli O157:H7 averages 

between $5.8-$10 per patient (Buzby, Roberts, Roberts & Upton, 2000). Farm animals 

are considered the primary reservoir for many of these pathogens.  The question facing 

the American beef industry today is: What can the beef industry do to ensure the safety of 

the consumer’s beef from the farm to the table? Schroeder and Mark (2000) found that 

there are five major determinants that influence the demand of beef products. There are 

relative prices of competing meats, consumer income, health and nutrition concerns, food 

safety, and product attributes. They found that the last three factors have enough negative 

influence on beef demand during the past 20 years to more than offset any positive 

demand impacts associated with the first two determinants (Schroeder & Mark, 2000). 

Beef consumption has significantly decreased over the past 20 years and has lost 25 % of 

the meat market to pork and poultry. Two main major reasons have contributed to this 

occurrence. The first is that beef producers have not received the economic incentives to 

produce consistent, convenient meat products to compete competitively with pork and 

poultry. The other major reason for decreased consumption is the concern over food 

borne illnesses that have been attributed to red meat (Katz & Boland, 2000). 
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One of the biggest pathogens of concern for the beef industry is E. coli. 

Escheichia coli, or E. coli for short, have hundreds of strains. Some strains are beneficial 

to humans and actually aid in the digestion of food and produce both Vitamin K and B-

complex vitamins, however, there are a few strains that causes human illness.  

E. coli O157:H7 is one of the deadliest strains of E. coli because it produces 

toxins (or poisons) that damage the human intestine by attacking the lining. Children, 

seniors and people who may have weak immune systems are especially at risk for E. coli 

O157:H7 poisoning. E. coli O157:H7 is difficult to control because it adapts and survives 

in different environments (NCBA, 2004). 

In Washington, 2003, approximately 300 school children visited a farm and then 

reported abdominal cramping and diarrhea.  Four of the patients reported bloody diarrhea. 

Three children were hospitalized, and one patient developed hemolytic uremic syndrome 

also referred to as kidney failure (Centers for Disease Control and Prevention, 2001). 

This is the first recorded incident of E. coli O157:H7 in the United States. As a result, 

studies have been conducted to determine the seriousness of E. coli O157:H7 incidents. 

There is always a potential to consume E.coli O157:H7 when we eat, drink, or 

touch something that has ever been a part of or anywhere near cattle. Standing and free-

flowing feces, soil and animals can all harbor E. coli O157:H7. Once consumed, the 

bacterium moves through the digestive tract and settles in the intestine which could lead 

to illness. E.coli O157:H7 is hard to contain because it adapts to its surroundings (NCBA, 

2004). 
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The beef industry understands the impact of E. coli O157:H7 and human 

consumption of beef. Ted Schroeder, agricultural economist, reports from 1991 to 1999, 

an estimated $1.6 billion in loss of demand for beef products because of safety concerns. 

In response, $20 million has been dedicated to safety research through the checkoff 

system and in addition, $400 million from the top 10 beef packing companies. “The 

amount of money E. coli O157:H7 costs the industry is staggering. New solutions to 

lower E. coli O157:H7 will cut both costs and lost consumer opportunity dramatically. 

However, the solutions must be easy to implement, economically feasible and readily 

available” (NCBA, 2004). Steve Kay, Cattle Buyers Weekly, estimates the 10 largest 

beef processing companies have spent $400 million on new equipment and added $250 

million to their operating costs to fight E. coli. Packers have also incurred an estimated 

$250 million in increased operating costs due to changes at the processing plant to 

improve beef safety (NCBA, 2006).  

In December 1992, an outbreak of E. coli O157:H7 cased 400 cases and 100 

hospitalizations in Washington State with another 100 cases having occurred in other 

states. Jack in the Box hamburgers were implicated in more than 90% of these cases. 

“The consequences of the Jack in the Box outbreak were immediate. The parent 

company, Foodmakers, which earned two-thirds of its $1.3 billion in annual revenue 

from the chain, lost 30% of its stock market value (Nestle, 2003, p. 21).” 

The beef industry has techniques and technology to reduce harmful pathogens in 

meat at their disposal: trimming, steam-vac, steam pasteurization and acid wash. 
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However, a new technology has become available that has been proven effective in 

eliminating 99.9 percent of E. coli O157:H7 and other harmful pathogens.  

 

Problem statement 

Now that lactic acid bacteria technology has become available, the consumers 

only have to accept the technology. Without knowledge of consumers’ perceptions, 

efforts to diffuse this valuable technology could fail in dealing with E. coli O157:H7 and 

other harmful pathogens. 

Purposes and objectives 

The purpose of this study is to analyze current consumer perceptions on meat 

purchasing preferences and determine knowledge levels of lactic acid bacteria technology 

to determine the adoption rate (Rogers, 1995) of lactic acid bacteria in the beef industry. 

The following objectives have been developed in order to accomplish the purpose of 

this study: 

1. Determine demographic characteristics and buying habits of ground beef 
consumers. 

2. Describe the relationship between consumer demographics and their buying 
habits of ground beef. 

3. Describe the relationship between consumer demographics and their perceptional 
differences of acceptability of current ground beef labels. 

4. Describe consumer perceptional difference of acceptability of ground beef 
ingredients and consumer demographics. 

5. Define consumer perceptional difference of acceptability of ground beef labels 
based on various lactic acid statements. 

6. Determine the impact of educational material on consumer perception of ground 
beef labels and ingredients. 
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Definition of terms 

The following are key terms that will be used throughout the study. 

Lactic acid bacteria- A large group of beneficial bacteria that have similar 

properties and all produce lactic acid as an end product of the fermentation process. They 

are widespread in nature and are also found in our digestive systems (Google.com). 

Pathogenic bacteria- bacteria that causes disease or capable of causing disease. 

For example, pathogenic E. coli O157:H7 are strings of E. coli that are not innocuous 

(like most E. coli) but can make a person ill or lead to death. 

Freshness – the property of being pure and fresh (newly made); not stale or 

deteriorated (Google.com). 

Fat Content – the amount of fat contained in packaged meat. 

Nutritional Information – ingredients that that supply humans’ daily nutritional 

needs to stay healthy. 

Price – the amount of money needed to purchase the product. 

Safety - the degree of confidence that food will not cause sickness or harm to the 

consumer when it is prepared, served and eaten according to its intended use 

(Google.com). 

 

Limitations of the study 

Some limitations of this study are: 

1. This study will be limited to consumers in the Lubbock, Texas, area that shop at 
United Supermarkets.  
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2. The education and experience level of surveyed consumers may not mirror the 
education and experience level of our population. 

 

Basic assumptions 

The following assumptions will be accepted for the purpose of this study: 

1. Participants in the study will answer all questions honestly, professionally and to 
the best of their ability. 

2. Participants who did not have knowledge of lactic acid technology or other post-
harvest techniques may base their responses on educated guesses. 

3. All participants will speak English. 
4. All participants will be able to read past the 8th grade level. 

 

Significance of the problem 

 The beef industry’s multi-billion dollar success could be severely impacted by 

one small strand of E. coli. This one strand imposes a huge risk, even death, to humans, 

especially children, seniors or those with weak immune systems. Modern techniques and 

technology have made an impact in the fight against E. coli O157:H7, but success can be 

accomplished with the implementation of lactic acid technology. The new technology can 

ensure that consumers around the world can go to a supermarket of their choice without 

having to worry about food-borne illnesses contaminating their food. 
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CHAPTER II 

REVIEW OF LITERATURE 

 

The purpose of this review of literature is to provide a theoretical background for 

understanding the impact of knowledge level on the rate of adoption. Material includes 

Rogers (1995) diffusion of innovations theory, the impact of the beef industry on the 

United States, and food safety and education. In addition, background research provides 

demographic variables including age, education, gender, region, and knowledge levels in 

relation to Rogers (1995) adoption theory. Research was evaluated to provide a better 

understanding about current food-borne pathogen issues and food labeling. 

 

Diffusion of Innovations 

Rogers (2003) defined diffusion, communication, uncertainty, information, and 

social change to understand the theory of diffusion of innovations. Diffusion is a process 

where an innovation is communicated over time to a social system and communication as 

the process in which information is created and shared with one another in order to reach 

a mutual understanding” (Rogers, 2003).  

Uncertainty is when there are a number of perceived alternatives that leads to a 

lack of predictability, of structure, or information (Rogers, 2003). Rogers and Kincaid 

(1981) defined information as “a difference in matter-energy that affects uncertainty in a 

situation where a choice exists among a set of alternatives” (p. 64). Social change is when 
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new ideas are invented, diffused, and are adopted or rejected within a social system 

leading to certain consequences (Rogers, 2003). 

With an understanding of these terms, diffusion of innovation can be understood 

as he process in which an innovation is communicated to members of social change 

through certain channels over time (Rogers, 2003). The four main elements are the 

innovation, communication channels, time and the social system.  

 

Innovation 
 

Any idea, practice, or object that is perceived as new by an individual or other 

unit of adoption is considered an innovation (Rogers, 2003). The innovation does not 

have to be new, just new to the potential adopter. The characteristics of innovations are 

relative advantage, compatibility, complexity, trialability, and observability (Rogers, 

2003). Relative advantage, compatibility, trialability, observability, and less complexity 

are evaluated by the adopter. The greater the adopter perceives these characteristics as 

valuable, the more rapidly the adopter will implement the innovation (Rogers, 2003). 

Relative advantage can be measured in economical terms, but social prestige, 

convenience and satisfaction are also to be considered in adopting a new innovation. 

Compatibility is the degree that the innovation coincides with the adopters existing 

values, past experiences, and needs. In a study conducted by Soule (1999), the 

compatibility of existing student tactical repertoire and student beliefs about South Africa 

under apartheid led to the adoption of an unsuccessful tactic, the development of 

shantytowns around campuses, to force universities and colleges to sell off their South 
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Africa-related stocks and bonds as a protest to the apartheid in South Africa. She found 

that although this was a proven ineffective tactic, because it was compatible to students 

existing beliefs, it was adopted. Also, one must take into account the complexity of the 

innovation. The perceived difficulty of understanding the innovation or use of the 

innovation plays a role in adopting the innovation. Also, one must take into account if the 

adopter can try the innovation before adopting or observe it in use (Rogers, 2003). 

 

Communication 

Communication exchange is essential to the process of diffusing information. A 

communication channel is the means by which messages get from one individual to 

another. The nature of the information-exchange relationship between a pair of 

individuals determines the conditions under which the source will or will not transmit the 

innovation to the receiver, and the effect to the transfer (Rogers, 2003). According to 

Roger (2003), the mass media is the most efficient and effective means to get the 

message out about a new innovation. This can range from newspapers, radio, television 

and internet. However, interpersonal communication is just as important. The influence 

that a neighbor, friend, or family members is important to understanding whether a 

person will adopt a new technology. 

 

Time 

Rogers (2003) defines time as the third element in the diffusion process. There is 

a process that every individual or group must go through to adopt new technology. The 
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rate of adoption is also determined by how fast one moves through the process. The five 

stages of this process are: 

1. Knowledge occurs when an individual (or other decision-making 
unit) is exposed to an innovation’s existence and gains some 
understanding of how it functions. 

2. Persuasion occurs when an individual (or some other decision-
making unit) forms a favorable or unfavorable attitude toward 
the innovation. 

3. Decision occurs when an individual (or some other decision-
making unit) engages in activities that lead to a choice to adopt 
or reject the innovation. 

4. Implementation occurs when an individual (or other decision-
making unit) puts an innovation into use. 

5. Confirmation occurs when an individual (or some other 
decision-making unit) seeks reinforcement of an innovation-
decision already made, or reverses a previous decision to adopt 
or reject the innovation if exposed to conflicting messages about 
the innovation (Rogers, 1995, p.162). 

 
 

Communication Channels 
      

Prior Conditions 
1. Previous practice 
2. Felt 

needs/problems 
3. Innovativeness 
4. Norms of the 

social systems 

     

 

 Characteristics of the 
Decision-Making 
Unit 
1. Socioeconomic 

characteristics 
2. Personality 

variables 
3. Communication 

behavior 
 
 

Perceived Characteristics 
of the Innovation 
1. Relative advantage 
2. Compatibility 
3. Complexity 
4. Trialability 
5. Observability 

 

Figure 2.1: A Model of Stages in the Innovation-Decision Process (Rogers, 2003).  

Knowledge Decision Persuasion Implementation Confirmation 

1. Adoption 
 
 
 

2. Rejection 

Continued Adoption  
Later Adoption 
 
Discontinuance 
Continued Rejection 



12  

According to Rogers (2003), if a change agent wishes to speed up the process by 

which innovations are adopted, one method of doing so is to communicate information 

about new ideas more rapidly or more adequately so that knowledge is created at an 

earlier date (Rogers, 2003). This study takes a closer look at the knowledge level to 

analyze whether educational materials increase a subjects’ likelihood of adopting lactic 

acid bacteria versus those subjects that did not receive educational materials. 

 

Innovativeness and Adopter Categories 

Rogers (2003) states that an individual or other unit of adoption who 

adopt relatively earlier that other members of a system are considered 

innovative. The Adopter categories are: (1) innovators, (2) early adopters, (3) 

early majority, (4) late majority, and (5)laggards (Rogers, 2003). The rate of 

adoption “is the relative speed with which an innovation is adopted by 

members of a social system” (Rogers, 2003). 

 

Social System 

A social system is made up of many units that come together to engage in joint 

problem-solving. Members must seek to solve a common problem in order to reach a 

mutual goal. Sharing common objectives is what binds the system together (Rogers, 

2003). Change agents within a social system have the influence to encourage or dissuade 

a member of the social system from adopting an innovation. 
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One social system is outlined in “When Generations Collide” (Lancaster and 

Stillman, 2002) looked at the effects of four generations have at the workplace. Lancaster 

and Stillman (2002) break the groups into Traditionalist (1900-1945), Baby Boomers 

(1946-1964), Generation Xers (1965-1980), and Millennials (1981-1999). Traditionalist 

are described as loyal who learned to put aside differences to work for the common goal. 

These people because this people lived through the Great Depression, they place more 

value in the dollar. Baby Boomers are described as optimistic, competitive with a sense 

that anything is possible. Generation Xers are labeled as skeptic. This generation calls 

“every major American institution into question” 

 

Supporting Literature 

Beef Producers’ Adoption of Electronic Commerce 

Gregor and Jones (1999) applied Rogers (2003) diffusion of innovation theory in 

their investigation of the use of networked information and electronic commerce in the 

Australian red meat industry. For this study, electronic commerce referred to the sharing 

of business information, maintaining business relationships, and conducting business 

transactions by means of telecommunications networks described by Zwass (1996). 

 Gregor and Jones (1999) examined the four elements of the diffusion process: the 

innovation; communication over channels; time; and the members of the social systems. 

They found that the social system in which the innovation is attempting to be diffused in 

must be considered. At least one strong opinion leader and several innovative individuals 

must be present to start the process. Change agents that are present assist in the process 
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and therefore increase the adoption rate of those clients that may need empathy to 

encourage adoption. Gregor and Jones (1999) also found that with their innovation, 

electronic commerce, although it was perceived as having relative advantage, 

compatibility and could be tried, the relative complexity was a hindrance to the group. 

After considerable amounts of training and support to counter the complexity issue, the 

Blue Gum Beef Company did decide to adopt the innovation by consensus. Gregor and 

Jones (1999) found that “the process conforms to Rogers’ idea that organizations scan 

continuously for innovations, and match a promising innovation with one of their own 

problems” (p. 81). In conclusion of their study, Gregor and Jones (1999) found that it was 

important to find groups that perceived a relative advantage in electronic commerce, 

value the importance of communication, and the development of shared understanding, 

and then be prepared to offer training and support to increase adoption. 

 

The Adoption of Speech-recognition in the Healthcare Sector 

Parente, Kock, and Sonsini (2004) conducted research in the healthcare industry 

using the Rogers (2003) diffusion of innovation as their framework. The study was 

carried out to understand the adoption of speech-recognition technology and its 

subsequent impact on performance. These researchers found that their study validated 

qualitative data collected through interviews and case studies. Looking at the four 

elements of the diffusion process: innovation, communication channels, time, and the 

social system (Rogers, 2003), the researchers found that communication channels, in 

respect to interpersonal communication, was the essence of the diffusion process. Rogers 
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(2003) defined homophily as the degree to which individuals who interact are alike in 

terms of beliefs, education, social status, and similar attributes. Homophily occurs with 

individuals belong to a group, live or work near each other, and share the same interests. 

The researchers found that their research was in agreement with Rogers’ idea about 

homophily. “Our interview findings indicated that more effective communication occurs 

when two individuals share common meanings and a mutual subculture language and are 

alike in personal and social characteristics” (Parente, Kock, and Sonsini, 2004, p. 9). 

In their conclusions, Parente, Kock, and Sonsini (2004) stated that the process of 

implementation of speech-recognition technology conforms with Rogers’ idea that 

organizations scan continuously for innovation and match a promising innovation with 

one of their own problems (Rogers, 2003). The findings from this study indicated that 

although change agents assisted in the process, because the implementation process was 

relatively complex, it required considerable amounts of training and support (Parente, 

Kock, and Sonsini, 2004). 

 

Buying Habits of Meat Consumers 
 

Consumer Perceptions in Norway of Information Given by Food Labels 
 

The National Institute for Consumer Research in Oslo, Norway, conducted a two-

part study to discover whether consumers believe they get the information they need to 

make decisions on products, and do consumers want more/better information on labels 

(Wandel, 1997). The pilot study consisted of interviews that the researchers then turned 

into a precoded questionnaire administered by personal interviews for the actual study. 
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The results of the study were that consumers want more information on the food label, 

specifically fat, sugar, carbohydrates, total energy, and additives. The informants for this 

study expressed that they wished food labels would be made easier to understand when 

considering buying a product. More women (85 %) read labels than men (73 %). “The 

data revealed that the majority of the consumers (79 %) read the food labels (often, 

sometimes, or seldom). However, reading the food labels did not seem to restore the 

feeling of lack of information. Those who often read the food labels were not more likely 

to respond when they got enough information, but rather the opposite” (Wandel, 1997, p. 

214). Further more, the study found a majority (60 %) of consumers focused on additives 

and 58 % on fat. Wandel (1997) found that consumers’ focus on additives diminished 

with age and women with children were more likely to read food labels to investigate 

additives. When consumers compared food components for a healthy diet, fat was 

considered the highest need to eliminate or reduce in a healthy diet by 57 % of 

consumers, followed by additives (31 %), and salt and sugar (20 %). Consumers who felt 

focus on home-made parties had a tendency to focus on additives. One area of the study 

presented two labels to consumer for evaluation. One label had only the “E-numbers” (a 

number that represents a chemical name) and the other label presented the label with the 

chemical names. The researcher found more respondents (39 %) chose the label with 

chemical names over the E-numbers (23 %). About 27 % said the label didn’t have any 

influence on their choice of food. “Those who had high school or university education, 

and those who were particularly interested in additives when reading the food labels, 

were more inclined to choose the labels with chemical names than the others” (Wandel, 
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1997, p. 217). In the discussion, Wandel (1997) points out consumers are not content 

with the information currently provided from a nutritional aspect. In her conclusion, she 

points out many consumers do pay attention to food labels and the presentation of 

additives are not adequate for consumers to feel as if they are making a good purchase. 

She suggests that the industry needs to improve labels by providing the chemical names 

to make consumers more satisfied (Wandel, 1997). 

 

Comparison between the United States and the United Kingdom’s Consumer Perceptions 

of Agrobiotechnology 

Moon and Balasubramanian (2001) compare the United States and the United 

Kingdom on the topic of agricultural biotechnology. The survey instrument part one 

examined the attitudes and perception as related to agrobiotechnology and part two 

looked at the behavioral intentions with a focus on willingness-to-pay for breakfast 

cereals made of non-GM ingredients. The U.S. was a stratified sample broken into 

geographical regions, head of household age, education, and income according to the US 

census. In this study, the researchers found that “76 % (48 %) of US (UK) consumers 

endorsed the government’s role in securing the safety of the general food supply, while 

only 25 % (20 %) of US (UK) consumers considered rules and regulations about GMOs 

adequate. More importantly, US consumers have relatively greater confidence in 

regulatory agencies for securing food safety in general, and GM foods in particular, as 

compared to UK consumers” (Moon & Balasubramanian, 2001, p. 224). The researchers 

report that consumers in the UK exhibit higher distrust in the food agencies and associate 



18  

biotechnology with negative attributes more intensely than the US consumers. However, 

US consumers are withholding judgment about biotechnology. “Overall, our analyses 

indicate that risk perception exerted a stronger influence on the willingness-to-pay for 

non-GM foods than did benefit perceptions in both countries. This finding suggest that 

addressing negative perceptions of agrobiotechnology (e.g. conducting scientific risk 

assessment, educating, and communicating with the public about the results of such 

assessment efforts) is potentially the most direct and convincing way of dealing with 

consumer concerns about GM foods” (Moon & Balasubramanian, 2001, p. 230). 

 

Dietitians’ and Nurses’ Knowledge Level of Beef Nutrition 

A study was conducted 1993 to determine the level of knowledge of dietitians and 

nurses regarding meat and nutrition, and to compare the attitudes and behaviors of nurses 

and dietitians regarding meat consumption. The study was the result of a Gallup Poll, 

commissioned by the American Dietetic Association and the International Food 

Information Council, which surveyed consumers across the United States and discovered 

that 45% reported that they were eliminating red meat due to health concerns (Gallup & 

Wellman, 1990). The researchers concentrated on dietitians because they are trained to 

educate the public and nurses because they are usually more accessible than dietitians. 

“In a review of the literature, Long (1989) cites numerous studies on the nutrition 

knowledge, attitudes and practices of health professionals, and notes that although there 

is a positive attitude toward nutrition and a high level of perceived knowledge, there a 

low level of actual knowledge” (Long, 1989, as cited by Holdt, Gates, & Lassa, 1993, p. 
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53). This study used a four-part written questionnaire designed by the authors. All 

members of the Missouri Dietetic Association and all nurses on the mailing list for 

continuing education were surveyed. The researchers found that “dietitians were 

significantly more knowledgeable about meat’s contribution to the diet than were nurses. 

Overall, dietitians had a more positive attitude toward red meat than did nurses” (Holdt, 

Gates, & Lassa, 1993, p. 57). The researchers concludes that it is their belief that this 

positive attitude can be attributed to the meat industry’s efforts to convey that meat is 

leaner, more healthful today than it was 30 years ago. The researchers also indicated that 

nurses have a greater need for information on lean meat selection than dietitians. “The 

meat industry has actively promoted beef and pork to dietitians over the past five years 

and is now introducing educational materials for nurses that could improve the 

knowledge and attitude of nurses toward meat” (p.57). “Health professionals, including 

both dietitians and nurses, need to recognize the limitations of their knowledge of food 

and nutrition and to respond by obtaining further education so that they are able to 

educate their clients correctly” (Holdt, Gates, & Lassa, 1993, p. 58). 

 

Cross-National Comparison of Consumer Behaviors and Perceptions toward Beef 

The University of Göttingen conducted a study over consumer perceptions of 

fresh meat quality: cross-national comparison. Glitsch (2000) examined six European 

countries in order to compare consumer behaviors toward meat and their perceptions of 

fresh meat quality. The methodology consisted of a telephone survey developed by a 

focus group administered to 500 households in Germany, Ireland, Italy, Spain, Sweden, 
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and the UK. If the individual called was a non-meat-eater, they were excluded from the 

study. The three meats included in the study were fresh beef, pork, and chicken. The 

study assessed that “price was distinctly considered to be the least helpful quality 

indicator in all countries, except in the UK. For beef and pork, the ‘place of purchase’ 

was one of the most important quality cues in all countries except in Sweden and the UK 

while among the intrinsic factors, ‘color’ was the most important for all types of meat…. 

“To sum up the results concerning consumers’ evaluation of the given safety indicators, it 

becomes obvious that “freshness” plays a major role in assessing the safety of beef, pork 

and chicken. Therefore, it would be advisable for producers and retailers to communicate 

‘freshness’ to the consumers (Glitsch, 2000, p. 193).” 

 

The Beef Industry 

Currently, the United States produces nearly 25 % of the world’s beef supply 

(NCBA, 2004). With the world population at an estimated 6.4 trillion people and 

projected to grow to 9.4 trillion people by 2050 (U.S. Census, 2006), beef supplies will 

need to increase to provide for the projected population. Each year there are an estimated 

76 million cases of food-borne illness, 325,000 hospitalizations, and 5,000 deaths from 

food-borne diseases (Mead et al., 1999).  The estimated annual cost and lost productivity 

in the United States and Scotland caused by E. coli O157:H7 averages between $5.8-$10 

per patient (Buzby, Roberts, Roberts & Upton, 2000). Therefore, as beef consumption 

increases, Salmonella and E. coli O157:H7 cases are expected to rise. To combat this rise, 

a mixture of lactic acid bacteria was developed that reduces deadly food borne pathogens 
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such as Salmonella and E. coli O157:H7 in processed beef and poultry up to 99.99 %. 

However, labeling of these new bacteria is required by the Food and Drug 

Administration. The importance of this study is to determine the most effective labeling 

for lactic acid bacteria according to FDA regulations thus, increasing the consumers’ 

likelihood of choosing a product with the lactic acid and therefore, decreasing foodborne 

illnesses. 

The U.S. beef industry is currently known for the safest, highest-quality meat in 

the world, but it wasn’t always like that, at the beginning of the twentieth century, meat-

packing companies entered the national limelight when unsanitary practices became 

known. Now, the beef industry applies scientific knowledge and technology to food 

manufacturing, which creates the highly sophisticated industry we have today (Aberle, 

Forrest, Gerrard & Mills, 2001).  

Throughout recorded history, consumption of meat has 
indicated a position of social and economic prestige among people 
and nations. As nations industrialize and improve their economic 
position, their meat consumption increases. Moreover, as persons 
raise their social or economic status, they tend to demand a greater 
quantity and higher quality of meat products. 

Meat is one of the most nutritious foods used for human 
consumption. It is a particularly rich source of high-quality protein, 
iron, essential B vitamins, and vitamins A (liver). In most 
industrialized nations, no single food surpasses the contribution of 
meat to dietary protein, iron, or B vitamins. Meat provides virtually 
all of the vitamin B12 consumed (Aberle, Forrest, Gerrard, & 
Mills, 2001, p. 3). 

 
The National Cattlemen’s Beef Association (2003) put out facts about the 

magnitude of the beef industry. There are approximately 800,000 ranchers and cattlemen 

in the United States producing over 26 billion pounds of beef and over $98 billion in 
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sales. The beef industry provides more than 1.4 million jobs and the demand for beef as 

increased 20 percent since 1998. 

 

Food Safety 

Current Issues 

Each year there are an estimated 76 million cases of food-borne illness, 325,000 

hospitalizations, and 5,000 deaths from food-borne (Mead et al., 1999). The estimated 

annual cost and lost productivity in the United States and Scotland caused by E. coli 

O157:H7:H7 averages between $5.8-$10 per patient (Buzby, Roberts, Roberts & Upton, 

2000). Farm animals such as cattle, swine, and poultry are considered the primary 

reservoir for many of these pathogens. Food safety is a serious concern in the United 

States for both human health issues as well as for economic issues that are faced by the 

food industry. 

 

Pathogens 

In Biology (2002), it described pathogens as opportunistic pathogens, which 

means that is the pathogens is normally in the body, but will make the host illness when 

the host’s defenses become weakened by factors such as flu or poor nutrition. “To be 

pathogenic, a parasite must invade the host, resist internal defenses long enough to begin 

growing, and then harm the host in some way. Pathogenic prokaryotes cause about half of 

all human disease” (Biology, 2002, p. 540). 
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E. coli O157:H7 

Escherichia coli, otherwise known as E. coli, are pathogens. There are five types 

of E. coli, but this study will concentrate on E. coli O157:H7. In the early 1980s, E. coli 

O157:H7 gained recognition as the causative agent for an outbreak of severe bloody 

diarrhea traced to consumption of improperly prepared hamburgers” (Koohmaraie et al., 

2005, p.80) 

Farm animals are considered the primary reservoir for many of these 

pathogens.  The question facing the American beef industry today is, “What can the beef 

industry do to ensure the safety of the consumers’ beef from the farm to the table? One of 

the biggest pathogens of concern for the beef industry is E. coli. Escherichia coli or E. 

coli for short. E. coli have hundreds of strains. Some strains are beneficial to humans and 

actually aid in the digestion of food and produce both Vitamin K and B-complex 

vitamins, however, there are a few strains that causes human illness (NCBA, 2004). 

E. coli O157:H7 is one of the deadliest strains of E. coli because it produces 

toxins that damage the human intestine by attacking the lining. Children, seniors and 

people who may have immuno-compromised systems are especially at risk for E. coli 

O157:H7 poisoning. E. coli O157:H7 is difficult to control because it adapts and survives 

in different environments (NCBA, 2004).  



24  

Salmonella 

The Centers for Disease Control and Prevention (2005) report there are 

approximately 40,000 culture-confirmed cases of salmonella in the United States, 

however, because milder cases go unreported, the actual number may be thirty or more 

times greater. The Division also estimates that approximately 600 persons die each year 

from acute salmonellosis. “The most commonly recognized foodborne infections are 

those caused by the bacteria Campylobacter, Salmonella, and E. coli O157:H7,” (CDC, 

2005, p.2). “Two thousand serotypes of Salmonella are believed to cause human disease, 

but the majority of disease cases are caused by just five serotypes. Several food items, 

including a variety of beef products, have been implicated in Salmonellosis disease 

outbreaks” (Koohmaraie et al., 2005, p. 83).  

 

Food Labeling 

Meyers (2005) conducted a study on consumers’ perceptions of genetically 

modified food labels. After conducting a qualitative study using three focus groups 

centered on discovering what Arkansas consumers wanted to see on genetically modified 

food labels using the Elaboration Likelihood Model, Meyers (2005) found that overall, 

consumers wanted labels for GM ingredients and suggests that labels “include a 

consistent biotechnology symbol and contact information where consumers can learn 

more about this type of product. Participants suggest placing the biotechnology symbol 

on the front of the package and any additional information on the front or near the 

nutrition label” (p. 82). 
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The beef industry has techniques and technology to reduce harmful pathogens in 

meat at their disposal: trimming, steam-vac, steam pasteurization and acid wash. 

However, with the new technology that has been proven effective in eliminating 99.9 % 

of E. coli O157:H7 and other harmful pathogens, the consumers only have to accept the 

technology. Without knowledge of consumers’ perceptions, efforts to diffuse this 

valuable technology could fail. Lactic acid bacteria were developed as an additional 

intervention to prevent consumers from becoming infected with harmful pathogens. The 

FDA has approved this additive for human consumption, but requires labeling of the 

additive. This study’s purpose was to investigate what consumers will accept about 

sufficient labeling.   

Summary 

Rogers’ (2003) Diffusion of Innovations Theory was used as the framework for 

this study. The four elements of the theory were analyzed and further investigation was 

conducted into the aspects of the five-stage model. The theory was supported by the 

literature.  

In this review of literature, the fundamental purpose was to provide an overview 

of the pertinent data related to this study for the hypotheses and research questions 

formulated. This review also provided a theoretical perspective and foundation for the 

research questions. As a result of this assessment, several generalizations have been 

made. 

The review of literature cited efforts of other researchers to investigate the buying 

habits of ground beef consumers. Several examples cited how consumers do not evaluate 
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beef labels and freshness was the most important characteristic when choosing ground 

beef products. 
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CHAPTER III 

METHODOLOGY 

 
 
 

The purpose of this study was to analyze current consumer perceptions on meat 

purchasing preferences and determine knowledge levels of lactic acid bacteria technology 

to determine the adoption rate (Rogers, 1995) of lactic acid bacteria in the beef industry. 

The methodology for this study is explained in the following sections: (a) research 

design, (b) sample, (c) instrumentation, (d) data collection, (e) internal validity, (f) data 

analysis, and (g) budget. 

The following objectives were developed in order to accomplish the purpose of this 

study: 

1. Determine demographic characteristics and buying habits of ground beef consumers. 
2. Describe the relationship between consumer demographics and their buying habits of 

ground beef. 
3. Describe the relationship between consumer demographics and their perceptional 

differences of acceptability of current ground beef labels. 
4. Describe consumer perceptional difference of acceptability of ground beef ingredients 

and consumer demographics. 
5. Define consumer perceptional difference of acceptability of ground beef labels based 

on various lactic acid statements. 
6. Determine the impact of educational material on consumer perception of ground beef 

labels and ingredients. 

Research Design 

According to Dillman (2000), “one of the most significant barriers to mail-back 

questionnaires is the lack of an adequate population list” (p. 246). Dillman (2000) 

suggested when a researcher has such a large unknown population; calling random 
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numbers may not be the adequate method. Members of the desired population tend to 

gather at a point of interest that makes in-person interviews more an effective process of 

finding participants and asking for their involvement.  

A static-group comparison design was used because of two main characteristics: 

researcher participants are not randomly assigned to the two treatment groups; and a 

posttest with no pretest was administered to both groups (Gall, 1996). Figure 3.1 

represents a model of a static-group comparison design. “The dashed line indicates that 

the two groups being compared are already formed—that is, the subjects are not 

randomly assigned to the two groups. X symbolizes the experimental treatment. The 

blank space in the design indicates that the ‘control’ group does not receive the 

experimental treatment; it may receive a different treatment or no treatment at all. The 

two Os are placed exactly vertical to each other, indicating that the observation or 

measurement of the two groups occurs at the same time” (Fraenkel & Wallen, p. 272). 

       X                        O 
                                  O 
Figure 3.1: Static-Group Comparison Design (Fraenkel & Wallen, 1999). 

 

The static-group comparison research design measured the following research 

hypotheses: 

1. There will be no statistical relationship between consumer demographics 
and ground beef consumer buying habits. 

2. There will be no statistical relationship between ground beef consumers’ 
demographics and their perceived differences in acceptability of current 
beef labels. 

3. There will be no statistical relationship between consumer demographics 
and ground beef ingredients. 

4. There will be no statistical relationship between the perceived 
acceptability of ground beef labels based on various lactic acid statements. 
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5. There will be a statistical relationship between the perceived acceptability 
of ground beef labels based on various lactic acid statements and the 
influence of educational materials for lactic acid bacteria. 

6. There will be a statistical relationship between the perceived acceptability 
of ground beef ingredients based on various lactic acid statements and the 
influence of educational materials for lactic acid bacteria. Roger’s (1995) 
theory states that to increase knowledge about new technology will speed 
up the process by which innovations are adopted and move adopters more 
rapidly to the persuasion stage (p.198). 

H1:µ1 ≠ µ2 

The researchers approached only consumers considering beef at the meat counter 

in the grocery store. The researcher then explained what the survey was about (see 

Appendix), the importance of their participation, all responses would be kept 

confidential, and participation would be voluntary. If the subject agreed, then the 

researcher handed the subject the survey to complete. Every other subject was given a 

business card with unbiased information about lactic acid bacteria to read before filling 

out the survey. Once the survey was completed, the researcher then handed the 

participant Texas Tech University or International Center for Food Industry Excellence 

paraphernalia at the participant’s choice. The survey was coded by which store data was 

collected from and not by the subject’s name or address.  

 

Sample 

The target population of this research was ground beef consumers at United 

Supermarket stores in a southwestern community.  The four stores selected for this study 

were determined by company executives based on stratification of socio-economic 

demographics of the clientele.  United Supermarkets runs and operates 48 stores under 

three distinct brands: United Supermarkets, Market Street, and United Super Marcado. 
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Almost 1 million guests shop at those stores every week in 26 cities across the southwest 

United States. There are nine United Supermarkets in the area of this research study 

(United, 2006).  

The researcher used a convenience sample designed to maximize the total 

responses while maintaining a balance between the four stores.  Researchers were allotted 

four hours in each store with a goal of receiving 25 completed instruments at each store.  

The researchers, however, remained in each store for the maximum time regardless of the 

number of instruments completed.  Frame error, or the discrepancy between the intended 

population and actual population, was controlled by a purposive sampling of United 

Supermarkets stores. Two United stores were selected because of their status as a store 

that services consumers in a low-income area, and two additional stores were selected 

based on their serving a high-income area. Sampling error was minimized by selecting a 

sample size that would represent the population. 

 

Instrumentation 

 This study incorporated a survey questionnaire (Appendix A) to determine the 

demographics of beef consumers, buying habits of ground beef, purchasing preferences 

of ground beet based on product label, perceived differences of ground beef labels based 

on various lactic acid statements, perceived differences of ground beef ingredients based 

on various lactic acid statements, and to determine the impact of educational materials on 

consumer perceptions of ground beef labels and ingredients. The instrument used in this 

survey was created by the researcher. 
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Part one contained eight items regarding subject and store demographics. 

Participants were asked their education level (Some High School = 1, High School 

Degree = 2, Some College = 3, and College Degree = 4), gender (Female = 0 and Male = 

1), ethnicity (Caucasian = 1, Hispanic = 2, African –American = 3, Native-American = 4, 

Asian = 5, and Other = 6), and the year they were born. Store demographic was coded as 

follows: Market Street United = 1, Brownfield Highway United = 2, Frankford Avenue = 

3, and Tinsel town United (82nd and University Street) = 4. Part two contained 10 Likert-

type items requiring respondents to assess their buying preferences of ground beef. 

Question one inquired how often the subject read beef labels (Not at all = 1, Sometimes = 

2, Often = 3, and Always = 4). Questions two inquired how often the subject consumed 

beef (Not at all = 1, Yearly = 2, Monthly = 3, Weekly = 4, and Daily = 5). Questions 

three thru five asked whether the subject evaluated freshness, ingredients, and cost when 

purchasing meat (Strongly Disagree = 1, Disagree = 2, Agree = 3, and Strongly Agree = 

4). The sixth question asked which characteristic, freshness, ingredients, or cost was most 

important to the subject when purchasing ground beef (Freshness = 1, Ingredients = 2, 

and Cost = 4). The last four questions asked how often a subject evaluated a ground beef 

label for freshness, fat content, price, and nutritional information (Never = 1, Seldom = 2, 

Often = 3, and Always = 4). Part three included eight Likert-type questions designed to 

measure the perceived differences in several different lactic acid bacteria statements 

approved by the United States Department of Agriculture for packaging ground beef with 

lactic acid bacteria additives. This part featured eight beef labels with eight different 

statements that asked subjects to rate their likelihood of buying ground beef with that 
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label on the product by selecting one of four boxes that ranges from strongly disagree to 

strongly agree (Strongly Disagree = 1, Disagree = 2, Agree = 3, and Strongly Agree = 4). 

Part four also measured perceived differences of 17 items included in ground beef. 

Participants were given a range of one to four, one being bad and a four being considered 

good. The fifth part of the instrument was to determine the impact of educational 

materials on consumer perceptions of ground beef labels and ingredients by placing a 

business card sized paper with unbasised information about lactic acid bacteria. A zero 

was recorded for those who did not receive the experiment and a one for those who did. 

It was important to the survey to understand the following definitions: 

Lactic acid bacteria- A large group of beneficial bacteria that have similar 

properties and all produce lactic acid as an end product of the fermentation process. They 

are widespread in nature and are also found in our digestive systems (Google.com). 

Pathogenic bacteria- bacteria that causes disease or capable of causing disease. 

For example, pathogenic E. coli O157:H7 are strings of E. coli that are not innocuous 

(like most E. coli) but can make a person ill or lead to death. 

Freshness – the property of being pure and fresh (as if newly made); not stale or 

deteriorated (Google.com). 

Fat Content – the amount of fat contained in packaged meat. 

Nutritional Information – ingredients that that supply humans’ daily nutritional 

needs to stay healthy. 

Price – the amount of money needed to purchase the product. 
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Safety - the degree of confidence that food will not cause sickness or harm to the 

consumer when it is prepared, served and eaten according to its intended use 

(Google.com). 

Reliability 

 The pilot test was administered to verify the instrument reliability in order to 

make revisions to portions of the survey prior to conducting the study. The target 

population was ground beef consumers. A pilot test was conducted on group of subjects 

similar to the target population but were not be included in the actual sample population. 

The Cronbach’s Alpha was .622 for the first eight questions regarding consumers’ 

perceptions about ground beef based on several lactic acid bacteria additive statements 

(Cronbach, 1951). For the next 20 questions based on perceived differences in ground 

beef ingredients, a Cronbach’s Alpha of .866 was reported. The reliability coefficient in 

the .8 range is typically what is considered acceptable, Nunnally (1967) suggest that .5-.6 

would be high enough in the early stages of research.  

 

 Validity 

 Validity was established by having a national panel of food safety and agricultural 

education experts review the questions to validate whether the instrument measures the 

intended objectives. Changes made were grammatical errors, word changes, and 

instructions were clarified. 
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Data Collection 

The target population for this study was U.S. meat consumers. However, the 

accessible population was meat consumers who purchase meat from United Supermarkets 

in Lubbock, Texas. The United Supermarkets stores were chosen by the company 

executives according to the revenue brought in by each store.  

The researcher initiated the research survey by personally contacting each of the 

four United Supermarket store-owners and/or managers to notify them of the date and 

time set for our data collection. The researcher then held a meeting with the six research 

participants that volunteered to help collected data. In the meeting, the researcher 

discussed the approach that the volunteers were to take when administering the survey 

instrument, times, dates and team members. Team members were instructed to only 

approach consumers that appeared to be purchasing beef products. Also, the objective of 

data collection was to collect 25 surveys per store. However, team members were 

instructed to collect 50 surveys before moving on to the next store.  

On July 10, 2006, three team members arrived at Market Street United on 50th and 

Indiana Avenue at 8:00 a.m. to administer the first round of surveys. This United was 

considered by the United Supermarket Company to be a high-income grocery store. The 

team set up two booths, one at the entrance and the other at exit of the meat counter aisle. 

On the booths were an assortment of Texas Tech University and the International Center 

for Food Industry Excellence paraphernalia for subjects to take when they completed the 

survey. Team members only approached subjects who appeared to be purchasing beef 

products. Fifty surveys were collected at the Market St. location. 
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Team members collected 17 surveys from 1:00 p.m. until 5:00 p.m. at the United 

Supermarket on the Brownfield Highway. This United is considered a low-income 

grocery store by the United Supermarket Company. Researchers again set up two booths 

in the entrance and exit of the aisle area of the meat counter and handed out TTU and 

ICFIE paraphernalia to subjects for completing the survey instruments.  

 The next day, July 11, 2006, a second team collected data at United Supermarket 

on 82nd and Frankfort at 8:00 a.m. until 12:00 p.m. Like the first team, team members of 

the second team set up the booths in the entrance and exit of the aisle for the meat counter 

and approached only beef consumers about completing the survey instruments. Upon 

completion, subjects were allowed to choose between TTU and ICFIE paraphernalia. 

Thirty-seven survey instruments were collected. 

The last store was located at 82nd and University. This store is considered a low-

income store by the United Company. Team members collected 49 surveys from 1:00 

p.m. until 5:00 p.m. They followed previous arrangement for booth set up. 

The researcher used a convenient sample (n = 100) that was selected (Krejci & 

Morgan, 1970) according to the population size. Therefore, 25 surveys needed to be 

collected at each grocery store. Once 25 were collected researchers continued to collect 

surveys for the 4 hour time slot.  Frame error, or the discrepancy between the intended 

population and actual population, was controlled by a purposive sampling of United 

Supermarkets stores. Two United Supermarket stores were selected because of their 

status as a store that services consumers in a low-income area and two additional stores 
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were selected based on their serving of a high-income area. Sampling error was 

minimized by selecting a sample size which would represent the population. 

 

Internal Validity 

 To ensure high internal validity, certain threats had to be taken into account. 

Some threats do not apply to static-group comparison research design, such as “history, 

maturation, testing, and regression threats” (Fraenkel & Wallen, p.272). However, one 

threat, subject characteristics, did affect this study; in Table 3.1 is a list of threats to 

internal validity and how the researcher will control them. 

 

Table 3.1: Internal validity threats to a static-group comparison research design. 

Internal Validity Control 

Subject Characteristics Will be controlled by using a partial correlation to hold one 

characteristic constant 

Instrumentation  Cronbach’s Alpha Coefficient 

 

Data Analysis 

Data was analyzed using a statistical software program, Statistical Package for 

Social Sciences 13 for Windows. Frequencies and means were calculated to analyze the 

basic demographic data and buying habits. Correlation coefficients were calculated 

according to the type of scale. Pearson product moment correlation coefficients (r) were 

calculated for interval scale variables. Point-biserial correlations coefficients (rpb) were 
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calculated for ordinal and nominal scale variables. Spearman rank-order correlation 

coefficients (rs) were calculated for ordinal scale variables. Correlation coefficients were 

described using the Davis Convention (Davis, 1971) and are presented in Table 3.2.  

 

Table 3.2: Davis Convention. 
 

 
Descriptive adjective 

 
r 

 
Perfect 

 
1.00 

 
Very High 

 
.7 - .99 

 
Substantial 

 
.5 -.69 

 
Moderate 

 
.3 - .49 

 
Low 

 
.1 - .29 

 
Negligible 

 
.09 ≥ 

 
Note: Taken from Elementary Survey Analysis (Davis, 1971). 

 

 Objective one required that frequencies, means, and standard deviations be 

calculated for the demographics and buying habits of the participants. A range was 

calculated for age.  For the Likert-type questions for buying habits, frequency was 

calculated to understand item mean and percentage was calculated to understand grand 

mean. Bivariate correlations were calculated for objectives two, three, and five between 

subject demographics and buying habits; and subject demographics and the perceived 

acceptability of ground beef labels and ground beef ingredients.  
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An independents-samples t test was calculated for objectives four and six to 

determine the difference between the means of the experimental group and non-

experimental group perceived acceptability for lactic acid cultures. For each of the 

following hypotheses a correlation was used to understand its effects on the study. 

1. There will be no statistical relationship between consumer demographics 
and ground beef consumer buying habits. 

2. There will be no statistical relationship between ground beef consumers’ 
demographics and their perceived differences in acceptability of current 
beef labels. 

3. There will be no statistical relationship between consumer demographics 
and ground beef ingredients. 

4. There will be no statistical relationship between the perceived 
acceptability of ground beef labels based on various lactic acid statements. 

5. There will be a statistical relationship between the perceived acceptability 
of ground beef labels based on various lactic acid statements and the 
influence of educational materials for lactic acid bacteria. 

6. There will be a statistical relationship between the perceived acceptability 
of ground beef ingredients based on various lactic acid statements and the 
influence of educational materials for lactic acid bacteria. 
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CHAPTER IV 

   FINDINGS AND RESULTS 

 
 The purpose of this study was to determine analyze current consumer perceptions 

on meat purchasing preferences and determine knowledge levels of lactic acid bacteria 

technology to determine the adoption rate (Rogers, 1995) of lactic acid bacteria in the 

beef industry. Solicited participants were studied in order to determine if significant 

differences existed in those subjects who received educational materials and those who 

did not. 

 Chapter three describes the study’s methodology used in this experimental study. 

The context of the study, representative sample, data collection, instrument, educational 

treatments, and data analyses were discussed. Chapter IV represents the findings and 

results of the data analysis generated from the sample. The alpha level was set a priori at 

α = .05 for all the tests that were conducted. 

The following research objectives were tested: 

1. Determine demographic characteristics and buying habits of ground beef 
consumers. 

2. Describe the relationship between consumer demographics and their 
buying habits of ground beef. 

3. Describe the relationship between consumer demographics and their 
perceptional differences of acceptability of current ground beef labels. 

4. Describe consumer perceptional difference of acceptability of ground beef 
ingredients and consumer demographics. 

5. Define consumer perceptional difference of acceptability of ground beef 
labels based on various lactic acid statements. 

6. Determine the impact of educational material on consumer perception of 
ground beef labels and ingredients. 
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Findings for Objective One 

 The first objective of this study was to describe demographic characteristics and 

buying habits of ground beef consumers. Demographic and customer buying habits were 

collected from the researcher-developed background information portion of the 

instrument. Participants (n = 155) were actively shopping for ground beef at the United 

Supermarkets stores. Demographic variables analyzed were age, education level, 

socioeconomic status, ethnicity, and gender along with buying habits. 

 

Gender 

Respondents were asked to indicate their gender. The majority (63.9 %, n = 99) of 

the sample were female consumers (Table 4.1), while 34.2 % (53) were male.  

 

Table 4.1: Gender of Ground Beef Consumers. 
 
 
Gender 

 
Frequency 

 
% 

 
Mode 

    
Female 

 
      Female 

 
99 

 
63.9 

 

 
      Male 

 
53 

 
34.2 

 

 
      Did Not Report 

 
3 

 
1.9 
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Gender
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Figure 4.1: Gender percentages. 

 

 

Education 

The reported education levels were comprised of the following: college degree 

(38.1 %, n = 59), some college (34.2 %, n = 53), high school degree (16.1 %, n = 25), and 

some high school (9 %, n = 14). 
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Figure 4.2: Education level. 

Table 4.2: Education Level of Ground Beef Consumers. 
  
 
Education 

 
Frequency 

 
% 

 
Mode 

    
College Degree 

       
College Degree 

 
59 

 
38.1 

 

     
Some College 

 
53 

 
34.2 

 

      
High School Degree 

 
25 

 
16.1 

 

      
Some High School 

 
14 

 
9.0 

 

       
Did Not Report 

 
4 

 
2.6 
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Ethnicity 

The reported ethnicities were comprised of the following: Caucasian (67.7 %, n = 

105), Hispanic (14.2 %, n = 22), Native-American (7.1 %, n = 11), African-American 

(5.2 %, n = 8), Asian (3.9 %, n = 6), and other (1.3 %, n = 2). Age for the sample 

population ranged from 16 years of age to 84 with a mean of 49.1. 

 

Table 4.3: Ethnicity of Ground Beef Consumers. 
 
 
Ethnicity 

 
Frequency 

 
% 

 
Mode 

   Caucasian 

      Caucasian 105 67.7  

      Hispanic 22 14.2  

      Native-American 11 7.1  

      African-American 8 5.2  

      Asian 6 3.9  

      Other 2 1.3  

      Did Not Report 1 .6  
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Figure 4.3: Breakdown of ethnicity percentages. 
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Figure 4.4: Plot table for age. 
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Socioeconomic Status 

Socioeconomic status was analyzed by grouping the two low-income stores and 

the two high-income stores into one category each. The reported socioeconomic status 

was reported as the following: low-income (43.2 %, n = 67), and high-income (56.8 %, n 

= 88). 

Table 4.4: Socioeconomic Status of Ground Beef Consumers. 
 
 
Socioeconomic Status 

 
Frequency 

 
% 

 
Mode 

 
Gender 

   
High-income 

 
      Low-income 

 
67 

 
43.2 

 

 
      High-income 

 
88 

 
56.8 

 

 

Buying Habits 

The second part of objective one, buying habits, is reported by Tables 4.5 - 4.7. 

When consumers were asked how often they read beef labels, 35.5% (n = 55) said they 

read them sometimes, followed by often (34.8 %, n = 54), always (23.2 %, n = 36), and 

not at all (6.5 %, n = 10). They were then asked how often they consumed beef, 63.9 % (n 

= 99) said they consumed beef weekly, daily (25.2 %, n = 39), monthly (7.7 %, n = 12), 

and yearly (2.6 %, n = 4). Consumers chose freshness (76.1 %, n = 118) over ingredients 

(7.7 %, n = 12) and cost (10.3 %, n = 16) when asked what was most important to them 

when choosing ground beef for consumption.  
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Table 4.5: Buying Habits of Ground Beef Consumers. 
 
 
Habit 

 
Frequency 

 
% 

 
Mode 

 
How often do you read beef labels? 

   
Often 

 
    Not at all 

 
10 

 
6.5 

 

  
    Sometimes 

 
55 

 
35.5 

 

 
    Often 

 
54 

 
34.8 

 

 
    Always 

 
36 

 
23.2 

 

 
How often do you eat beef? 

   
Weekly 

 
    Yearly 

 
4 

 
2.6 

 

 
    Monthly 

 
12 

 
7.7 

 

 
    Weekly 

 
99 

 
63.9 

 

 
    Daily 

 
39 

 
25.2 

 

 
What is most important when buying 
ground beef for consumption? 
 

   
Freshness 

    Freshness 118 76.1  
  
    Ingredients 

 
12 

 
7.7 

 

 
    Cost 

 
16 

 
10.3 

 

 

They were then asked four questions about how often they consider a given 

characteristic when buying ground beef (Table 4.6). When considering freshness, 

consumers reported: always (72.3 %, n = 112), often (20.6 %, n = 32), seldom (5.2 %, n = 

8), and never (1.3 %, n = 2). When looking at price, they reported: always (60.6 %, n = 

94), often (25.2 %, n = 39), seldom (9.7 %, n = 15), and never (1.9 %, n = 3). When 
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considering fat content, consumers reported: always (58.1 %, n = 90), often (27.1 %, n = 

42), seldom (9.7 %, n = 15), and never (3.9 %, n = 6). And finally, when asked about 

nutritional information, consumers reported: always (32.3 %, n = 50), often (30.3 %, n = 

47), seldom (27.1 %, n = 42), and never (8.4 %, n = 13). 

Table 4.6: Frequency Consumers Evaluate Ground Beef Labels. 
 
 
Habit 

 
Frequency 

 
% 

 
Mode 

 
Freshness 

   
Always 

 
    Always 

 
112 

 
72.3 

 

 
    Often 

 
32 

 
20.6 

 

 
    Seldom 

 
8 

 
5.2 

 

 
    Never 

 
2 

 
1.3 

 

 
Price 

   
Always 

 
    Always 

 
94 

 
60.6 

 

 
    Often 

 
39 

 
25.2 

 

 
    Seldom 

 
15 

 
9.7 

 

 
    Never 

 
3 

 
1.9 

 

 
Fat Content 

   
Always 

 
    Always 

 
90 

 
58.1 

 

 
    Often 

 
42 

 
27.1 

 

 
    Seldom 

 
15 

 
9.7 

 

 
    Never 

 
6 

 
3.9 
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Table 4.6: cont. 

   

 
Habit 

 
Frequency 

 
% 

 
Mode 

 
Nutritional Information 

   
Always 

 
    Always 

 
50 

 
32.3 

 

 
    Often 

 
47 

 
30.3 

 

 
    Seldom 

 
42 

 
27.1 

 

 
    Never 

 
13 

 
8.4 

 

 

Table 4.7 describes the perceived importance of three ground beef characteristics. 

The participants were asked to select 1 = Strongly Disagree, 2 = Disagree, 3 = Agree, and 

4 = Strongly Agree on a four-point Likert scale. Freshness reported strongly disagree (6.5 

%, n = 10), disagree (3.9 %, n = 6), agree (8.4 %, n = 13), strongly agree (79.4 %, n = 

123).  Participants reported that they consider ingredients of importance when selecting 

ground beef products, strongly disagree (9.0 %, n = 14), disagree (17.4 %, n = 27), agree 

(31.6 %, n = 49), strongly agree (38.7 %, n = 60).  Cost reported strongly disagree (7.7 

%, n = 12), disagree (12.3 %, n = 19), agree (20.6 %, n = 32), strongly agree (56.1 %, n = 

87).                
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Table 4.7: Importance of Ground Beef Characteristics. 
 
 
Habit 

 
Frequency (f) 

 
% 

 
Mode 

 
Freshness 

   
1 

 
    Strongly Disagree 

 
10 

 
6.5 

 

 
    Disagree 

 
6 

 
3.9 

 

 
    Agree 

 
13 

 
8.4 

 

 
    Strongly Agree 

 
123 

 
79.4 

 

 
Ingredients 

   
1 

 
    Strongly Disagree 

 
14 

 
9.0 

 

 
    Disagree 

 
27 

 
17.4 

 

 
    Agree 

 
49 

 
31.6 

 

 
    Strongly Agree 

 
60 

 
38.7 

 

 
Cost 

   
1 

 
    Strongly Disagree 

 
12 

 
7.7 

 

 
    Disagree 

 
19 

 
12.3 

 

 
    Agree 

 
32 

 
20.6 

 

 
    Strongly Agree 

 
87 

 
56.1 

 

 

Findings for Objective Two 

Correlations were conducted for objective two to test the relationships between 

ground beef consumer demographics and buying habits (Table 4.8).  There were only 

four significant relationships. A Pearson product-moment correlation found that ground 
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beef consumers had a moderate (Davis, 1971), negative correlation between age and the 

frequency consumers read labels (r = -.38), a low, negative correlation between age and 

ingredients (r = -.17), and a low, positive correlation between age and cost (r = -.18). As 

age increased, the frequency consumers read labels and read labels for ingredient 

information decreased, however as age increased, so did the frequency consumers 

evaluated cost on a ground beef label. A Point-biserial correlation reported that 

socioeconomic status was a low, positive (rpb = .17) correlation between the frequency 

consumers consumed beef. As socioeconomic status increased, the frequency consumers 

consumed beef increased as well. 

 

Table 4.8: Correlations between Demographics and Buying Habits. 
 
  

Education 
 (rpb) 

 
Gender 

(rpb) 

 
Age  
(r) 

 
Socioeconomic 

Status (rpb) 
How often do you read beef labels? .07 .04 -.38** .01 

How often do you eat beef? -.15 .12 .11 .17* 

Freshness .10 .11 .09 .10 

Ingredients -.05 .03 -.17* .04 

Cost  -.10 -.15 .18* .02 
** p < .01 
  * p < .05 

    

 

Table 4.9 continues the report for the correlations between ground beef consumer 

demographics and their buying habits. A Point-biserial correlation reported that a low, 

positive correlation between education and fat content (rpb = .25). As education level 
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increased, the frequency a consumer assessed a ground beef label for fat content 

increased. A Pearson product-moment correlation reported a low, negative correlation 

between age and the frequency consumers read labels for freshness (r = -.25), a moderate, 

negative correlation between age and fat content (r = -.40), and a moderate, negative 

correlation between age and nutritional information (r = -.38). As age increased, the 

frequency consumers read ground beef labels for freshness, fat content, and nutritional 

information significantly decreased. 

 

Table 4.9: Correlations between Demographics and Buying Habits cont. 
 
  

Education 
 (rpb) 

 
Gender 

(rpb) 

 
Age  
(r) 

 
Socioeconomic 

Status (rpb) 
Most Important -.09 .11 .10 .10 

Freshness .07 -.02 -.25** .09 

Fat Content .25** -.11 -.40** -.13 

Price .01 -.01 .03 .00 

Nutritional Information -.02 .02 -.38** -.15 
** p < .01 
  * p < .05 

    

 

Findings for Objective Three 

The third objective was to describe the relationship between consumer 

demographics and their perceptional differences of acceptability of ground beef labels. A 

Point-biserial correlation was conducted to test those relationships (Table 4.10). Only two 

correlations were found significant when a Spearman rank-order was conducted. Ground 
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beef consumers had a low, positive correlation between education and the label “Lactic 

Acid Bacteria to Reduce Microorganisms” (rpb = .18), and a low, positive correlation 

between education and the label “Lactic Acid Bacteria to Reduce Harmful 

Microorganisms” (rpb = .19). As education levels increased, the labels ““Lactic Acid 

Bacteria to Reduce Microorganisms” and “Lactic Acid Bacteria to Reduce Harmful 

Microorganisms” increased as well. 

 

Table 4.10: Correlations between Demographics and Ground Beef Labels. 
 
  

Education 
 (rpb) 

 
Gender 

(rpb) 

 
Age  
(r) 

 
Socioeconomic 

Status (rpb) 
Lactic acid bacteria -.04 -.07 -.09 -.05 

Lactic acid cultures .04 -.01 .05 -.05 

Lactic acid bacteria to reduce 

microorganisms 

.18* -.05 -.11 .01 

Lactic acid bacteria to reduce harmful 

microorganisms 

.19* -.01 -.11 .03 

Lactic acid cultures to reduce food-

borne pathogens 

.07 -.01 -.05 .15 

Lactic acid cultures to reduce harmful 

microorganisms 

.02 -.12 -.01 .10 

Plain Beef Label -.02 .09 .12 -.11 
** p < .01 
  * p < .05 
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Findings for Objective Four 

The fourth objective was to define ground beef labels containing lactic acid 

information that consumers find as acceptable as current ground beef labels. Table 4.11 

represents the statistics acceptability of the ground beef labels that the subjects were 

asked to rate.  The Plain Beef Label served as the control for this objective.  On a scale of 

1 (completely unacceptable) to 4 (completely acceptable) this label had a mean of 2.99 

and a standard deviation of .808. 

Lactic Acid Bacteria to Reduce Harmful Microorganisms’ mean was 3.00, a 

standard deviation of .89. The mean for Lactic Acid Cultures to Reduce Harmful 

Microorganisms was 2.95 with a standard deviation of .82.  Lactic Acid Bacteria to 

Reduce Food-borne Pathogens reported a mean of 2.92, a standard deviation of .855.  The 

mean for Lactic Acid Bacteria to Reduce Microorganisms was 2.76, a standard deviation 

of .872.  Lactic Acid Cultures reported a mean of 2.51, a standard deviation of .898. 

Lactic Acid Bacteria’s mean was 2.32, a standard deviation of .966. 

T-tests were conducted to evaluate the hypothesis that there would be no 

significant differences between the plain beef label (control) and the proposed statements 

on lactic acid bacteria.  The results of the t-tests are shown in Table 4.11.  The means of 

three label statements were significantly different at the test value of 2.99.  The mean 

scores of Lactic Acid Bacteria to Reduce Microorganisms (p = .01), Lactic Acid Cultures 

(p = .00), and Lactic Acid Bacteria (p = .00) were significantly lower than the control.   

The scores for Lactic Acid Bacteria to Reduce Harmful Microorganisms (M = 

3.00, p = .89), Lactic Acid Cultures to Reduce Harmful Microorganisms (M = 2.95, p = 
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.52), and Lactic Acid Bacteria to Reduce Food-borne Pathogens (M = 2.92, p = .32) were 

not determined to be significantly different than the control mean score.    

 

Table 4.11: T-tests of possible ground beef labels compared to control.  
 
 
Label Description 

 
M 

 
SD 

 
t 

 
p 

 
Plain Beef Label 

 
2.99 

 
.81 

 
-- 

 
-- 

 
Lactic Acid Bacteria to Reduce Harmful Microorganisms 

 
3.00 

 
.89 

 
.14 

 
.89 

 
Lactic Acid Cultures to Reduce Harmful Microorganisms 

 
2.95 

 
.82 

 
-.65 

 
.52 

 
Lactic Acid Bacteria to Reduce Food-borne Pathogens 

 
2.92 

 
.86 

 
-1.01 

 
.32 

 
Lactic Acid Bacteria to Reduce Microorganisms 

 
2.76 

 
.87 

 
-3.23 

 
.01 

 
Lactic Acid Cultures 

 
2.51 

 
.90 

 
-6.53 

 
.01 

 
Lactic Acid Bacteria 

 
2.32 

 
.97 

 
-8.61 

 
.01 

** p < .01 
  * p < .05 

    

 

Finding for Objective Five 

Objective five was to describe consumer perceptional differences of acceptability 

of ground beef ingredients based on demographics. Table 4.12 reports the correlations 

that were conducted to test the relationship between ground beef consumer demographics 

and their perceptions of acceptability of ground beef ingredients. Twenty-two 

correlations were found significant when Pearson product-moment and Point-biserial 

correlations were conducted. Ground beef consumers had a low, negative correlation 

between education and ammonium chloride (rpb = -.20), seasoning (rpb = -.23), sugar (rpb 
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= -.20), dextrose (rpb = -.21), beef flavor (rpb = -.26), disodium guanylate (rpb = -.21), and 

natural flavorings (rpb = -.16). Gender reported a low, positive correlation between beef 

fat (rpb = .18) and seasoning (rpb = .17). Age reported a moderate, positive correlation 

between age and water (r = .39), disodium inosinate (rs = .41), salt (r = .30), and onion 

powder (r = .31), while a low, positive was reported for seasoning (r = .29), hydrolyzed 

soy protein (r = .20), sugar (r = .29), beef flavor (r = .24), disodium guanylate (r = .28), 

and natural flavorings (rs = .19). Socioeconomics reported a low, negative correlation 

between seasoning (rpb = -.19), onion powder (rpb = -.16), and modified food starch (rpb = 

-.20).  

As education level in ground beef consumers increased, there was a decrease in 

the acceptability of ammonium chloride, seasoning, sugar, dextrose, beef flavor, 

disodium guanylate, and natural flavorings. Males found beef fat and seasoning more 

acceptable than women in ground beef. As age increased, the acceptability of water, 

disodium inosinate, salt, onion powder, seasoning, hydrolyzed soy protein, sugar, beef 

flavor, disodium guanylate and natural flavorings increased. Seasoning, onion powder 

and modified food starch reported a decrease in acceptability as socioeconomic status 

increased. 
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Table 4.12: Correlations between Demographics and Ingredients. 
 
 
Ingredients 

 
Education 

 (rpb) 

 
Gender 

(rpb) 

 
Age  
(r) 

 
Socioeconomic 

Status (rpb) 
 
Water 

 
-.04 

 
.01 

 
.39** 

 
-.07 

 
Disodium Inosinate 

 
-.10 

 
.07 

 
.41** 

 
.02 

 
Salt 

 
-.14 

 
.18* 

 
.30** 

 
-.11 

 
Beef Fat 

 
-.12 

 
.09 

 
.06 

 
-.06 

 
Maltodextrin 

 
-.11 

 
.13 

 
.16 

 
.03 

 
Ammonium Chloride 

 
-.20* 

 
.03 

 
.03 

 
-.02 

 
Citric Acid 

 
.03 

 
.14 

 
.07 

 
-.13 

 
Seasoning 

 
-.23** 

 
.17* 

 
.29** 

 
-.19* 

 
Hydrolyzed Soy Protein 

 
-.10 

 
-.02 

 
.20* 

 
-.01 

 
Sugar 

 
-.20* 

 
.10 

 
.29** 

 
-.12 

 
Dextrose 

 
-.21* 

 
.01 

 
.11 

 
-.14 

 
Beef Flavor 

 
-.26** 

 
.05 

 
.24** 

 
.02 

 
Lactic Acid Cultures 

 
.05 

 
.10 

 
.01 

 
.05 

 
Onion Powder 

 
-.13 

 
.02 

 
.31** 

 
-.16* 

 
Modified Food Starch 

 
-.12 

 
.04 

 
.15 

 
-.20* 

 
Disodium Guanylate 

 
-.21* 

 
.06 

 
.28** 

 
-.06 

 
Natural Flavorings 

 
-.16* 

 
-.02 

 
.19* 

 
.04 

** p < .01 
  * p < .05 
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Findings for Objective Six 

An independent-samples t test was conducted to evaluate the hypothesis that 

educational materials would have a positive effect on consumer perceptions of lactic acid 

bacteria.  

H1:µ1 ≠ µ2 

The independent samples t test (Table 4.14) was significant, t(144) = -2.28, p = 

.02, which supported the research hypothesis. Consumer given educational materials 

(Table 4.13) about lactic acid bacteria (M = 2.60, SD = 1.04) on average perceived lactic 

acid bacteria as acceptable in ground beef products than those participants who did not 

receive any educational materials (M = 2.21, SD = 1.07). The 95 % confidence interval 

for the difference in means was not wide, ranging from -.74 to -.053. The Cohen’s d 

indicated that 38% of the variance of the lactic acid variable was accounted for by 

whether a participant received the experimental lactic acid bacteria informational card.  

 

Table 4.13: Descriptives for Educational Materials for Lactic Acid Cultures. 
 
 
Lactic Acid Cultures 

 
M 

 
SD 

 
    Without Experiment 

 
2.21 

 
1.07 

 
    With Experiment 

 
2.60 

 
1.04 
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Table 4.14: Experiment of Lactic Acid Cultures Educational Materials. 
 
 
Experiment 

 
f 

 
M 

 
SD 

 
t 

 
p 

 
With 

 
73 

 
2.60 

 
1.04 

 
-2.28 

 
.02* 

 
Without 

 
73 

 
2.21 

 
1.07 

  

 
* p < .05 
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CHAPTER V 

                   SUMMARY, CONCLUSIONS, AND 
 
                              RECOMMENDATIONS 

 

This chapter presents a summary for the purposes of the study, and conclusions 

and recommendations derived from the findings and results recorded in Chapter IV. 

There are three sections in this chapter for brief overviews. Section one provides a 

general summary of the study. Findings for each research question are explained in 

section two. Section three covers the recommendations resulting from the investigation 

by the researcher for this study. 

 

Summary 

 The purpose of this study was to analyze current consumer perceptions on meat 

purchasing preferences and determine knowledge levels of lactic acid bacteria technology 

to determine the adoption rate (Rogers, 1999) of lactic acid bacteria in the beef industry. 

The following objectives have been developed in order to accomplish the purpose of 

this study: 

1. Determine demographic characteristics and buying habits of ground beef 
consumers: gender, ethnicity, socioeconomic status, education and buying 
habits for ground beef. 

2. Identify any relationships between consumer demographics and their 
buying habits. 

3. Describe the relationship between consumer demographics and their 
perceptional differences of acceptability of current ground beef labels. 

4. Describe consumer perceptional difference of acceptability of ground beef 
ingredients and consumer demographics. 
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5. Define consumer perceptional difference of acceptability of ground beef 
labels based on various lactic acid statements. 

6. Determine the impact of educational material on consumer perception of 
ground beef labels and ingredients. 

 

Procedure 

The target population of this research was ground beef consumers at United 

Supermarket stores in a southwestern community.  The four stores selected for this study 

were determined by company executives based on stratification of socio-economic 

demographics of the clientele. The researcher used a convenience sample designed to 

maximize the total responses while maintaining a balance between the four stores.  The 

researchers approached only consumers considering beef at the meat counter in the 

grocery store. Every other subject was given a business card with unbiased information 

about lactic acid bacteria to read before filling out the survey. The survey was coded by 

location rather than individuals. Statistical analysis of the data was calculated using SPSS 

14.0. 

Conclusions 

Objective One 

The first objective was to determine the demographics and buying habits of 

ground beef consumers. According to the reported data, consumers that are buying 

ground beef products are generally white females with some college or a college degree. 

Given the findings, a majority (76.1%) of ground beef consumers are most concerned 

with the freshness of their ground beef and least concerned about the ingredients that go 
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into their beef product. However, 58% of consumers reported that they sometimes or 

often read the products’ labels. It can be concluded that the main item that consumers are 

looking for on packaged ground beef is for the freshness date. An overwhelming majority 

(89.1%) reported that they eat ground beef on a weekly to daily basis. 

 

Demographics 

 Participants in this study consisted of ground beef consumers that purchase 

products from United Supermarket stores in a southwestern community. This included 

any persons that were actively shopping for ground beef; 67 % (105) being Caucasian 

and 14.2 % (22) Hispanic. It was reported in the 2000 U.S. Census that 78% of Lubbock, 

Texas, was composed of white persons, not of Hispanic/Latino origin, as compared to 73 

% in the state of Texas (U.S. Census Bureau, 2000). In this study, it was recorded that 

34.2 % (53) were male and 63.9 % (99) were female. In Lubbock, Texas, 51 % of the 

population is female (U.S. Census Bureau, 2000). 

 The age of the participants ranged from 16 years old to 84 years old. The 

education level was 38.1 % (59) reporting having their bachelor’s degree and 34.2 % (53) 

having some college education. A high school degree only was held by 16.1 % (25) and 9 

% (14) recorded having some high school. The U.S. Census reported 33 % population 

had an associate, bachelors or graduate or professional degree from college, while only 

22 % reported having some college. A high school degree was held by 26 % of the 

Lubbock population and 11 % reported having some high school (U.S. Census, 2000). 



62  

These demographic findings seem consistent with the demographics of Lubbock 

residents. 

 

Buying Habits 

 The buying habits of the participants were recorded from the study. The sample 

population reported that 35.5 % of consumers read beef labels sometimes (55), 34.8 % 

often (54), 23.2 % always (36), and 6.5 % not at all (10). When asked how often they ate 

beef, 63.9 % (99) reported they ate beef weekly, 25.2 % (39) said daily and 7.7 % (12) 

reported they ate beef monthly, while 2.6 % (4) ate beef yearly.  

 Consumers were asked to rate how often they looked to a specific item on a label 

every time they buy ground beef. They could choose from always, often, seldom or 

never. Freshness was reportedly considered always (72.3 %) when purchasing ground 

beef. Glitsch’s (2000) study reported that the place of purchase along with the freshness 

of the product were the most important characteristics consumers’ evaluated the safety of 

meat products. Price was considered always 60.6 % of the time. The sample population 

reported the 58.1 % looked at fat content always and only 32.3 % looked the nutritional 

information every time. When asked what was more important to them, 76.1 % (118) said 

freshness, 10.3 % (16) said cost, followed by 7.7 % (12) cost. These findings is consistent 

with the findings from Glitsch’s (2000) study that price was considered the least helpful 

while consumers placed more confidence in freshness of a product when assessing the 

safety of the product. 

 



63  

Objective Two 

The results from objective two, determine relationship between demographics and 

buying habits, indicated a statistical significance in age and a consumer’s frequency to 

read food labels, ingredients and cost when purchasing ground beef products. The 

frequency a consumer read labels and read labels for ingredient information decreased 

with age. Also, the results showed that socioeconomics played a role in the frequency a 

consumer ate beef. The higher the income level, the more likely a consumer would 

purchase ground beef. When consumers were asked what they checked for in a label 

when purchasing ground beef, there was a statistical significance in age and freshness, fat 

content, and nutritional information. Education influenced fat content. These findings are 

consistent with the literature, which expresses freshness is major concern with dietitian 

and nurse population. Wandel (1997) reported that more women read labels and than 

men, however, this research does not support that finding. She also found that majority 

(79 %) of consumers read the food labels often, sometimes, or seldom. This study agreed 

with her study, finding that 93.5 % of consumers read the food labels always, often, or 

seldom.  

 

Objective Three 

  Objective three was to describe the relationship between consumer demographics 

and their perceptional differences of acceptability of current ground beef labels. The 

results of the analysis revealed only two significant relationships. There was a low, 

positive relationship between education and Lactic Acid Bacteria to Reduce 
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Microorganisms and Lactic Acid Bacteria to Reduce Harmful Microorganisms. As 

education level increased, the acceptability of these labels increased as well. 

 

Objective Four 

The results from the t-tests conducted to analyze objective three reported that on a 

scale of 1 (completely unacceptable) to 4 (completely acceptable), the plain beef label 

had a mean of 2.99 and a standard deviation of .808. T-tests were conducted to evaluate 

the hypothesis that there would be no significant differences between the plain beef label 

(control) and the proposed statements on lactic acid bacteria.  The means of three label 

statements were significantly different at the test value of 2.99.  The following labels 

showed no significant difference therefore were considered acceptable for labeling 

methods for lactic acid bacteria inclusion in ground beef: Lactic Acid Bacteria to Reduce 

Harmful Microorganisms (M = 3.00, SD = .89), Lactic Acid Cultures to Reduce Harmful 

Microorganisms (M = 2.95, SD = .82), Lactic Acid Bacteria to Reduce Food-borne 

Pathogens (M = 2.92, SD =  .86).  The mean scores of Lactic Acid Bacteria to Reduce 

Microorganisms (M = 2.76, SD = .87), Lactic Acid Cultures (M = 2.51, SD = .89), and 

Lactic Acid Bacteria (M = 2.32, SD = .97) were significantly lower than the control and 

thus labeled unacceptable as labeling options.   

For objective two (see Table 5.1), the researchers found that consumers reported 

that the most agreeable statement out of the USDA approved statements was “Lactic 

Acid Bacteria to Reduce Harmful Microorganisms.” When compared with the control, 

“plain beef label”, there was no significance found that would suggest that consumers 
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would prefer one label over another. In addition, two more statements were determined to 

not be statistically different than the control of mean of 2.99. 

 

Table 5.1: Interpretation of T-tests of possible ground beef labels compared to control. 
 
 
Label Description 

 
M 

 
SD 

 
t 

 
p 

 
Interpretation 

 
Plain Beef Label 

 
2.99 

 
.81 

 
--  

 
-- 

 
Control  

 
Lactic Acid Bacteria to Reduce  
 
Harmful Microorganisms 

 
3.00 

 
.89 

 
.14 

 
.89 

 
Acceptable 

 
Lactic Acid Cultures to Reduce  
 
Harmful Microorganisms 

 
2.95 

 
.82 

 
-.65 

 
.52 

 
Acceptable 

 
Lactic Acid Bacteria to Reduce  
 
Food-borne Pathogens 

 
2.92 

 
.86 

 
-1.01 

 
.32 

 
Acceptable 

 
Lactic Acid Bacteria to Reduce  
 
Microorganisms 

 
2.76 

 
.87 

 
-3.23 

 
.01 

 
Unacceptable 

 
Lactic Acid Cultures 

 
2.51 

 
.90 

 
-6.53 

 
.00 

 
Unacceptable 

 
Lactic Acid Bacteria 

 
2.32 

 
.97 

 
-8.61 

 
.00 

 
Unacceptable 

** p < .01 
  * p < .05 

     

 

Objective Five 

The fifth objective was to define consumer perceptional difference of 

acceptability of ground beef labels based on various lactic acid statements. Several 

relationships were reported from the analysis. Education reported seven low, negative 
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relationships between ammonium chloride, seasoning, sugar, dextrose, beef flavor, 

disodium guanylate, and natural flavoring. As education increased, the acceptability of 

these seven ingredients decreased. Men were more likely to consider salt and seasoning 

as acceptable in ground beef products. As age increased, the acceptability of water, 

disodium inosinate, salt, onion powder, seasoning, hydrolyzed soy protein, sugar, beef 

flavor, disodium guanylate and natural flavorings increased. Seasoning, onion powder 

and modified food starch reported a decrease in acceptability as socioeconomic status 

increased.  

There are a few trends found in these correlations. As education increased, the 

acceptability of seasoning as an ingredient decreased, however it increased in 

acceptability when age and socioeconomic status increased or if the consumer was male. 

As education increased, the acceptability of sugar, beef flavoring, disodium guanylate, 

and natural flavorings decreased, but increased in acceptability as age increased. Salt was 

considered more acceptable as age increased or if the consumer was male. Onion powder 

was considered more acceptable as age increased, however, was less accepted as 

socioeconomic status increased. 

 

Objective Six 

Objective three looked at how promotion of lactic acid cultures would affect 

consumers’ perceptions of acceptability about ground beef products and cause them to 

rate that additive lower than the other.  Rogers (2003) suggests that a consumer must 

have knowledge about a new technology before he/she will move to the next stage of the 
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adoption process. This study examined the influence that educational material had on the 

process a consumer moved from knowledge to the persuasion stage, where a consumer 

takes an unfavorable or favorable attitude to the new technology. Rogers reasons that a 

consumer cannot decide his/her attitude until they become aware of the technology. 

Lactic acid bacteria as recently approved by the FDA, however, is not being used 

currently by the beef industry, therefore, consumers have no knowledge of this new 

technology. Consumers who were given educational materials to make them aware of the 

new technology significantly more accepting of lactic acid bacteria in their ground beef 

products than those who were not provided the educational card.  This indicates that an 

additional educational label on the ground beef label or educational materials, such as 

brochures and posters, could improve consumer acceptance. Through this study, Rogers’ 

(2003) adoption model was validated in this limited experimental research.   

 

Recommendations 

The recommendations for this thesis have been divided into those of practice and 

those of further research. 

 

Recommendations for Practice 

The researchers recommend that the results of this preliminary research not be 

inferred to populations outside the single geographical region where the data was 

collected.  However, this study recommends that grocery store outlets feel very confident 



68  

about selling ground beef products with Lactic Acid Bacteria to Reduce Harmful 

Microorganisms on the product label.  

It is suggested that the USDA approved lactic acid bacteria label be placed on the 

front of the package which is suggested by Meyers (2005) in her findings about 

consumers’ perceptions of genetically modified food labels. Glitch (2000) also advised 

that producers and retailer need to concentrate more on communicating freshness to their 

consumers. This information needs to be available to government agencies, grocery store 

management, the beef industry, and consumers. It is suggested that educational materials 

using the radio, magazine advertisements, television, internets and other media outlets to 

promote education of lactic acid bacteria and it’s functions and benefits. 

With these resources, consumers will be able to increase their rate of adoption of 

new food safety technology and effectively eliminate the prevalence of somatic diseases 

found in ground beef products. 

 

Recommendations for Further Research 

 This study provided new information regarding consumer perceptions of 

acceptability of lactic acid bacteria’s inclusion in ground beef products. The findings for 

this study support further study into the perceptions and attitudes toward and the adoption 

of new technology. The researcher suggests that further research be conducted to evaluate 

the prior conditions (1. previous practice, 2. felt needs/problems, 3. innovativeness, and 

4. norms of the social systems) consumers may have before exposing them to lactic acid 

bacteria educational materials. Rogers (2003) states that individuals tend to expose 
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themselves to ideas that follow their interests, needs, and existing attitudes. Research 

needs to be conducted to discover if consumers perceive a need to new food safety 

technology or if they are satisfied with current practice. This research could also establish 

how much a consumer would be willing to buy meat that was 99.99 % safe.  

Replication of this study on a national level would be useful in comparing 

different populations of consumers. It is suggested that this research be replicated using a 

national sample that could be purchased from Zoomerang.com. By using Zoomerang, 

researchers could purchase a random national sample of the household decision makers 

who consume ground beef. Adding randomization would strengthen the study. The 

survey would be administered online. By placing the survey online and by paying 

participants to take the survey, more in-depth questions about prior conditions, feeling of 

lack of information, and freshness could be allowed because of the provided incentive, 

cash. 

Instrumentation should be evaluated and improved where opportunities allow. 

Wandel (1997) found in her study that those who possessed a high school or university 

education were particularly interested in additives when reading food labels. She also 

found that reading the food label did not restore the feeling of lack of information. Her 

study reported that consumers focused on additives and fat when selecting food products. 

The researcher suggests that a new survey instrument be modified to test Wandel’s 

findings and to investigate what consumers perceive as a healthy diet. According to the 

Gallup Poll, U.S. consumers were eliminating red meat due to health concerns (Holdt, 

Gates, Lassa, 1993, p.58). 



70  

This additional research should be conducted placing more emphasis on consumer 

perceptions of food safety and whether they believe that government agencies are 

adequately protecting products for consumption. Due to the fact that lactic acid bacteria 

are relatively unknown, further analysis of the effects of educational materials on the 

adoption process of lactic acid bacteria. 

There appears to be a relationship between age and the acceptability and trust 

consumers place on ground beef labels. It is suggested that further research be conducted 

to evaluate the effect that generational break down has on consumers’ acceptability of 

ground beef labels and lactic acid bacteria additives.  
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Only approach consumers buying ground beef products 

 

Experiment 

Researcher: Hello, would you like one of these Texas Tech items? All you would need to 

do is fill out this five minute survey about your ground beef buying habits. Thank you. 

Before you begin, please read the short business card of information about lactic acid 

bacteria before moving to section one. 

 

Non-Experiment 

Researcher: Hello, would you like one of these Texas Tech items? All you would need to 

do is fill out this five minute survey about your ground beef buying habits. Thank you.  
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