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ABSTRACT 

 

Knowledge is arguably the most important step in an individual‟s decision to 

adopt and use an innovation. In recent years, outbreaks of E. coli have prompted food 

scientists to make numerous advancements in the area of pre-harvest food safety. 

Knowledge held by beef cattle producers regarding these pre-harvest food safety 

interventions is currently unknown. Self-perceived knowledge is often solicited as a 

representation of true knowledge. However, it may not necessarily be an accurate 

representation. Beef cattle producers were surveyed at the 2007 Cattle Industry Annual 

Convention and National Cattlemen‟s Beef Association Tradeshow to determine their 

self-perceived and true knowledge regarding pre-harvest food safety interventions and 

management practices. This descriptive correlational study sought to determine self-

perceived knowledge of beef cattle producers regarding pre-harvest food safety, true 

knowledge of beef cattle producers regarding pre-harvest food safety, and the relationship 

between them. The study found that producers did not accurately perceive their 

knowledge regarding pre-harvest food safety interventions. Only low relationships were 

found, with one moderate relationship. Most relationships were negative, with only one 

significant relationship being positive. Researchers recommend that true knowledge 

questions be used to establish a baseline knowledge level among producers, so that 

educational materials can be accurately focused in order to begin to fill the knowledge 

gap between food scientists and beef cattle producers.  
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CHAPTER I 

 

INTRODUCTION 

 

1.1 Background and Setting 

 Knowledge is the first of five steps in the adoption-decision process (Rogers, 

2003). Since the five steps of Rogers‟ model build on each other, the amount and type of 

knowledge one obtains regarding an innovation can potentially “make or break” the 

adoption of that innovation.  One must correctly assess an individual‟s current knowledge 

regarding the innovation to be adopted so that misinformation may be corrected and 

current knowledge be accurately built upon until the subject possesses sufficient 

knowledge to complete the adoption-decision process. The acquisition of sufficient 

knowledge will hopefully result in the adoption of the selected innovation.  Often, 

researchers assess self-perceived knowledge as a representation of true knowledge.  

Research indicates, however, that self-perceived knowledge may not be an accurate or 

consistent estimate of true knowledge.  

 E. coli O157 is a strain of E. coli that can cause serious illness, and even death. 

The primary reservoir for E. coli O157:H7 in beef cattle is the bovine intestinal tract 

(Grauke, 2002). The shedding of E. coli O157 in feces occurs during all stages of bovine 

life, and can contaminate the food supply when feces are used as fertilizer, or runoff 

enters the water supply. This may be cause for concern for beef cattle producers. 

Reducing the prevalence of harmful pathogens in live cattle should have a positive 

impact on reducing the number of outbreaks of food-borne illness associated with beef 

products, and subsequent contamination of fruit and vegetable contamination as well as 
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water contamination associated with E. coli O157 shedding by live cattle (Jennings, 

2006).  

 

1.2 Need for Study 

In recent years, a number of innovations have been developed for use in the beef 

cattle industry.  Due to recent occurrences of E. coli O157 contamination of consumable 

products, food scientists have developed a variety of pre-harvest food safety interventions 

and management practices to be used by beef cattle producers in an effort to reduce 

pathogen shedding in live cattle. The knowledge level of beef cattle producers regarding 

these advancements is unknown, however.  Also unknown is the extent to which beef 

cattle producers have adopted these interventions and management practices.  Jennings 

(2006) began to identify the knowledge gap between researchers and beef cattle 

producers; however, it is imperative that research begin to identify levels of true 

knowledge in order for educators to develop effective materials to increase beef cattle 

producers‟ knowledge.  

  

1.3 Statement of Problem 

 The adoption-decision process begins with the knowledge stage, which occurs 

when an individual gains understanding and awareness of an innovation (Rogers, 2003).  

Knowledge is arguably the most important stage in the adoption decision process. When 

an adequate level of knowledge is not obtained prior to trial and adoption of an 

innovation, rejection and discontinuance are likely to result (Rogers, 2003). Often times, 

researchers assess self-perceived knowledge as an accurate representation of true 
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knowledge. Although self-perceived knowledge of beef cattle producers regarding pre-

harvest food safety interventions has recently been assessed (Jennings, 2006), it is 

unknown if this is an accurate representation of beef cattle producers‟ knowledge.  

 

1.4 Purposes and Objectives 

 The purpose of this study was to describe the relationship between beef cattle 

producers‟ self-perceived and true knowledge regarding pre-harvest food safety. The 

results of this research will provide a more accurate assessment of beef cattle producer 

knowledge regarding pre-harvest food safety interventions and management practices, 

thus resulting in more effective and accurately focused educational tools for those 

involved in beef cattle production. The research objectives of this study were to: 

 

1. Contrast the demographics of the occupational subgroup, beef cattle producers, 

with the general attendees of the 2007 Cattle Industry Convention and National 

Cattlemen‟s Beef Association (NCBA) Tradeshow. 

2. Determine self-perceived knowledge of pre-harvest food safety of solicited beef 

cattle producers attending the 2007 Cattle Industry Annual Convention.  

3. Determine the true knowledge of pre-harvest food safety of solicited beef cattle 

producers attending the 2007 Cattle Industry Annual Convention.  

4. Determine the relationship between knowledge and perceived knowledge of 

solicited beef cattle producers attending the 2007 Cattle Industry Annual 

Convention.  
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1.5 Definition of Terms 

 The following definitions for terms were used: 

Beef Cattle Producer – A beef cattle producer is any individual involved at some point in 

the production of beef cattle from birth to harvest (Jennings, 2006). 

Beef Industry – The term beef industry implies that the beef production system is a 

unified operation, subject to an overall management program (Taylor & Fields, 1999).  

Cow-calf Producer – Commercial cow-calf producers maintain cowherds and raise their 

calves from birth to weaning. The calves are the primary sources of revenue for the 

producer and also the sources of heifers to replace cows that die or are culled (Taylor & 

Fields, 1999).  

Feedlot Operator – The feedlot operator is one who operates a feedlot or a confinement 

feeding operation where cattle are fed primarily finishing rations for 90 to 120 days prior 

to slaughter (Taylor & Fields, 1999).  

Packing Plant Operator – A packing plant operator slaughters, processes, and distributes 

harvested beef to the purveyor or retailer to sell the product to the consumer (Taylor & 

Fields, 1999).  

Pre-harvest – Pre-harvest includes all the phases of a market animal from birth to point of 

entry at a plant for harvest. 

Pre-harvest Feeding – Pre-harvest feeding refers to the feeding of market animals from 

birth to harvest (Jennings, 2006).  

Pre-harvest Food Safety – Pre-harvest food safety refers to all measures taken by a beef 

cattle producer to decrease the amount of harmful pathogens present on his/her beef and 
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beef bi-products at the time of harvest for the ultimate safety of the consumer (Jennings, 

2006).  

Stocker Cattle Operator – The stocker operator is one who is responsible for adding 

weight to weaned calves prior to their going to feedlots for additional weight gain prior to 

slaughter. The calves usually are in the stocker operation from weaning to 12 to 20 

months of age or when they enter the feedlot (Taylor & Fields, 1999). 

 

1.6 Limitations of the Study 

 Limitations to be considered in this study include responses from participants.  

The target population of the study included beef cattle producers of the 2007 Cattle 

Industry Annual Convention. Researchers were unable to obtain a random sample 

therefore results of this study represent only those beef cattle producers who chose to 

respond.  

 

1.7 Basic Assumptions 

 Beef cattle producers were the sample selected for this study. It was assumed that 

producers would respond to the questionnaire honestly and completely. It was also 

assumed that respondents could read and understand English, because they were all 

members of a national beef industry association. In addition, it was assumed that beef 

cattle producers solicited understood the instrument, and the instrument properly obtained 

information needed to fulfill the research objectives. Finally, researchers assumed that 

those who chose to respond were representative of the entire group.  
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1.8 Significance of the Problem 

 Knowledge of the existence of an innovation can cause motivation to learn more 

about the innovation, and ultimately, to adopt it (Rogers, 2003). Beef cattle producers‟ 

management decisions and actions potentially affect the health and well being of 

consumers. Numerous advancements have been made by food scientists regarding pre-

harvest food safety interventions that can be implemented by beef cattle producers to help 

reduce harmful food-borne pathogens shed by live cattle and create a safer product for 

consumers. While research has been conducted to begin identifying the knowledge gap 

between food scientists and beef cattle producers, it is unclear whether producers‟ 

perceived knowledge of these interventions is an accurate representation of their true 

knowledge (Jennings, 2006). The results of this research will provide a more accurate 

focus for the development of educational publications and programs for the beef industry 

about pre-harvest food safety and pathogen reduction. These materials should have a 

positive impact on the trial and adoption of pre-harvest food safety interventions and 

management practices by beef cattle producers, and consequently a positive impact on 

the health and safety of consumers.  
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CHAPTER II 

 

REVIEW OF LITERATURE 

 

2.1 Introduction 

 

 A review of literature was conducted to identify research and knowledge 

regarding beef cattle producers‟ self-perceived knowledge and true knowledge about pre-

harvest food safety interventions. The review provides a theoretical framework and 

summarizes previous research. Rogers‟ Diffusion of Innovations Theory, specifically the 

innovation-decision process model, will be used to evaluate the knowledge level of 

producers and the knowledge level as it relates to the adoption of pre-harvest food safety 

interventions and management practices. This chapter will help strengthen the importance 

of the correlation between self-perceived knowledge and true knowledge. In addition, this 

chapter will begin to illustrate how this correlation can be used in terms of the 

innovation-decision process to further reduce the knowledge gap between animal and 

food scientists and beef cattle producers thereby positively affecting the diffusion of pre-

harvest food safety interventions and management techniques. 

 

2.2 Rogers‟ Diffusion of Innovations Theory 

Rogers‟ (2003) describes diffusion as the “process by which an innovation is 

communicated among the members of a social system through certain channels over 

time” (p. 5). In this study, the innovation encompasses selected pre-harvest food safety 

interventions and management techniques developed by animal and food scientists. The 

social system through which these innovations need to be communicated includes U.S. 

beef cattle producers. The „time‟ referred to in the definition of diffusion is the span of 
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time over which a social system adopts an innovation. This time span varies and is 

conceptualized in the description of the innovation-decision process model. This 

adoption-decision process is an information gathering and processing activity that 

develops through five stages; knowledge, persuasion, decision, implementation, and 

confirmation (Rogers, 2003). The result of this process is the adoption or rejection of an 

innovation by a social system. In this study, the innovation is represented by the selected 

pre-harvest interventions. The social system in this study is U.S. beef cattle producers. 

The innovation-decision process begins with the knowledge stage which is 

initiated when an individual is made aware of the existence of an innovation (Rogers, 

2003). It has often been debated whether a need or awareness of an innovation is 

experienced first. Both arguments are valid. A felt need may cause an individual to seek a 

solution, in the form of an innovation. However, an individual may realize a need after 

learning of an innovation. Research by Olson and Slack (2006) revealed that livestock 

producers have a strong desire to produce a safe product for consumers. This could 

indicate that the need for pre-harvest interventions is already present, providing 

motivation for beef cattle producers to seek information concerning these innovations.  

 Rogers (2003) discusses three types of knowledge about an innovation: 

awareness-knowledge, how-to knowledge, and principles knowledge. Awareness-

knowledge, information that an innovation exists, may motivate an individual to seek 

how-to and principles knowledge (Rogers). How-to knowledge includes the information 

an individual needs to properly use an innovation. Principles knowledge consists of the 

functioning principles underlying how an innovation works (Rogers, 2003). This study 
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focused on the perceived and true knowledge at the awareness level only. The other two 

types of knowledge are beyond the scope of this study. 

Rogers‟(2003)  model depicts five stages in the innovation-decision process. An 

individual passes from knowledge of the innovation, to forming an attitude about the 

innovation, deciding whether to adopt or reject the innovation, implementing the new 

idea, and finally confirmation of the decision to adopt or reject (Figure 2.1).  

 

 

 

 

 

 

 
 

 

 

 

 

Figure 2.1: Innovation-decision process (Rogers‟ 2003) 

 

Knowledge precedes persuasion, which is where an attitude, favorable or not, is 

formed toward the innovation (Rogers, 2003). When adequate knowledge is not obtained 

prior to trial and adoption, rejection and discontinuance are likely to result (Rogers). It is 

important that a strong and accurate knowledge base of pre-harvest food safety 

interventions is built among beef cattle producers, so that they will be more likely to 

adopt intervention practices. While producers have a strong desire to produce a safe 

product for consumers, they also want to ensure that the programs they implement are 

I. Knowledge II. Persuasion III. Decision
IV. 

Implementation V. Confirmation

Continued Adoption 
Later Adoption 

 
Discontinuance 

Continued Rejection 

Adoption 

Rejection 
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firmly based on science (Olson & Slack, 2006). Additionally, adult learners will more 

willingly accept practices that can be demonstrated as effective (Newcomb, McCracken, 

Warmbrod, & Whittington, 2004). Cooperative extension education programs can be a 

factor in significantly influencing the probability of early adoption. A study of Nevada 

range cattle producers‟ adoption of the Trichomoniasis vaccine revealed that Cooperative 

Extension programs were among the very important factors that influenced early 

adoption (Bhattacharyya, Harris, Kvasnicka, & Veserat, 1997). 

 

2.3 Perceived versus True Knowledge 

2.3.1 Agriculture 

 In social science, self-perceived knowledge is often reported simply as 

knowledge. However, self-perceived knowledge may not be a consistent, accurate 

representation of actual knowledge. The “illusion of knowing” (p. 668), when an 

individual overestimates their knowledge, can act as an obstacle to the acquisition of new 

knowledge (Rock, Ireland, Resnick, & McNeely, 2005). 

Wilson, Kirby, and Flowers (2001) investigated self-perceived and actual 

knowledge of North Carolina agricultural educators regarding the new Biotechnology and 

Agriscience Research course. Agricultural educators accurately perceived that they 

lacked the knowledge to teach the biotechnology course (Wilson, Kirby, & Flowers, 

2001). Researchers recommended that actual knowledge be examined more closely to 

determine where deficiencies exist, so that these areas could be addressed by educators 

(Wilson, Kirby, & Flowers).  
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In a study regarding the educational impact of the Ranch to Rail program, 

researchers used a retrospective pre-test to measure participants‟ perceived knowledge 

change as a result of participating in the program (Kistler & Briers, 2003). A limitation of 

this study was that the knowledge change was determined through self-reported 

perceptions, not an actual knowledge test. Researchers included a recommendation of 

establishing baseline data on potential participants‟ knowledge, so that administrators 

could accurately focus educational content.  

A major limitation identified by Lindner and Baker (2003) in their study 

describing master‟s students‟ perceived competencies at Texas A&M and Texas Tech 

Universities was that competencies were self-reported perceptions and not a test 

measurement of the variables themselves. In a similar study involving agricultural 

education competencies and progress toward a doctoral degree, researchers cited the 

limitation that current level of competence was a self-reported perception (Lindner & 

Dooley, 2002). In addition, Ullrich and Hanagriff (1999) planned a follow up survey to 

test participants‟ actual knowledge of agribusiness topics which they expected to provide 

more insight than the original study that determined self-perceived knowledge levels. 

Finally, Moore and Rudd (2005) concluded that participants involved in a study utilizing 

self-reporting are not likely to perceive themselves to be poor in a skill area they believe 

to be important. It may be that a similar effect can be found when asking respondents to 

rate their knowledge regarding a topic they feel is important or a topic others believe to 

be important.  
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2.3.2 Non-Agriculture 

In a study of adolescents concerning knowledge of correct condom use, Crosby 

and Yarber (2001) concluded that perception of knowledge about correct condom use 

was infrequently related to actual knowledge among the adolescents studied. A similar 

study was conducted concerning objective knowledge, perceived knowledge, and 

adolescent male condom use. The study revealed a moderate correlation between 

objective and perceived knowledge (Rock, et al., 2005). Researchers recommended that 

both constructs be assessed, rather than be used as a proxy for one another, especially in 

the case that knowledge levels are being used to predict behavior (Rock et al.). A study 

conducted by Agho and Lewis (2001) investigated actual and perceived knowledge of 

prostate cancer among African Americans.  Researchers revealed a moderately strong 

correlation between actual and perceived knowledge of prostate cancer (Agho & Lewis, 

2001). Ruble, Walters, Yu, and Setchel (2001) studied therapists‟ perceived and actual 

knowledge of child development theory and practice. While respondents perceived 

themselves as having higher than average knowledge of child development theory and 

practice, their overall score on the measure of application of this knowledge to 

therapeutic contexts fell below average (Ruble, Walters, Yu, & Setchel). Additionally, 

Yanico and Mihlbauer (1983) discovered gaps in actual and perceived knowledge of 

students regarding nontraditional occupations.  

 

2.4 Perceived Knowledge of Pre-Harvest Food Safety 

Jennings (2006) conducted a needs assessment of beef cattle producers regarding 

pre-harvest food safety.  On a 10 point Likert-type scale, respondents had a mean self-
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perceived knowledge score of 5.47 (SD = 2.11). Self-perceived knowledge of specific 

interventions was based on a 4 point Likert scale. Knowledge means ranged from 1.69 to 

2.78, indicating that respondents perceived themselves to be moderately knowledgeable 

about each of the specific interventions. Respondents rated themselves most 

knowledgeable about vaccines (M = 2.78, SD = 1.05), and least knowledgeable about 

seaweed/TASCO (M = 1.69, SD = .928). While this research began to identify the 

knowledge gap between animal scientists and beef cattle producers, a limitation of this 

study is that knowledge of the interventions was self-perceived knowledge of producers, 

not true knowledge based on a test measurement. 

 

2.5 Perceived Other 

A study of college of agriculture undergraduate students‟ computer experiences, 

self-efficacy, and knowledge revealed a slightly below average level of computer self-

efficacy among students (M = 2.9) using a five point Likert scale (Johnson & Wardlow, 

2004). Overall and sub-group actual knowledge levels were below the 50% correct level 

(Overall M = 43.9% correct), indicating a fairly low level of actual knowledge (Johnson 

& Wardlow). These findings indicate that one‟s confidence level in their ability to 

perform a given task does not necessarily correspond with one‟s actual knowledge 

regarding that task. In a similar study regarding computer self-efficacy and computer 

knowledge, Johnson, Ferguson, and Lester (2001) reported that for freshman, a 

substantial positive relationship (r = .63) existed between computer self-efficacy and 

Computer Experiences and Knowledge Inventory (CEKI) exam scores. However, for 

seniors only a moderate positive relationship existed between self-efficacy and CEKI 
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exam scores (r = .35). Again, these findings indicate that self-perceived competence at a 

given task does not necessarily correspond with actual knowledge relating to that task.   

 

2.6 Importance of Perception versus Reality  

The assessment of knowledge enables an instructor to effectively plan teaching. 

Therefore, baseline knowledge levels are needed along with measurements that 

benchmark progress in learning (Newcomb et al., 2004). It is a waste of time to present 

content that has previously been mastered, or material which the learner lacks 

prerequisite knowledge to grasp. A pretest should be used to help determine true 

knowledge levels, thereby establishing a starting point for teaching content. (Newcomb et 

al.). Seevers, Graham, Gamon, and Conklin (1997) purported that previous learning can 

be an asset to learning by linking new knowledge and skills to those previously acquired. 

However, previous learning may also be a liability if there is a need to unlearn habits or 

practices before accepting new ones. An accurate assessment of knowledge must be 

gained in order for effective distribution of new information to be planned and executed.  

Park, Gardner, and Thukral (1988) stated that empirical findings suggest that 

there is often a discrepancy between actual knowledge and one‟s self-assessment of their 

knowledge. Although research does not suggest that self-assessed knowledge and actual 

knowledge never coincide, they do not necessarily do so (Park et al., 1988). Actual and 

self-perceived knowledge may coincide when there is no knowledge of a subject, or 

possibly when there is extensive knowledge, however, when one acquires some minimal 

information about a topic, the discrepancy between self-perceived and actual knowledge 

may be relatively large (Park et al.).  
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2.7 Demographics of the Beef Cattle Industry 

2.7.1 2006 Cattle Industry Annual Convention Attendees 

 Jennings (2006) reported that the majority (65.9%) of conference attendees were 

male. The mean age was 46.14 years (SD = 13), while the median age was 48 years.  The 

typical attendee had acquired a mean of 4.58 years of education beyond high school, 

presumably earning a bachelor‟s degree. Most (86.4%) of the attendees were Caucasian, 

and 62.4% identified their primary occupation as beef cattle producer. The modal state of 

residency was Texas, closely followed by the hosting state, Colorado.  

2.7.2 Occupational Subgroup Beef Cattle Producers 

 Jennings (2006) reported that the majority (65.6%) of beef cattle producers were 

male. The mean age of producers was 47.47 years (SD = 13.18). Over 80% were 

Caucasian. Beef cattle producers had received a mean of 4.23 years of education beyond 

high school. The majority (68.6%) of producers identified themselves as cow-calf 

producers, followed by feedlot operators (21.9%), and stocker calf operators (9.5%). 

27.5% of respondents reported a herd size of 1,001 head or greater, with 23.1% reporting 

a herd size of 300-1000 head, 16.5% reporting 101-300 head, 15.2% reporting 50 or 

fewer head, and 14.4% reporting 51-100 head. Modal state of residency reported by 

producers was Texas, followed by the hosting state, Colorado.  

 

2.8 Summary 

 The purpose of this literature review was to explore research that exists on the 

relationship between self-perceived knowledge and actual knowledge, specifically as it 
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occurs in agricultural settings. Rogers‟ theory on Diffusion of Innovations was discussed 

to indicate the impact of knowledge levels on the adoption of innovations in the form of 

pre-harvest interventions and management practices. The literature review contained a 

discussion of the innovation-decision process model and its‟ importance in continuing to 

narrow the gap between animal and food scientists‟ research and beef cattle producers‟ 

production strategies. The literature supports the concept that accurate baseline 

knowledge levels of beef cattle producers must be established and strengthens the 

importance of establishing true knowledge levels.  
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CHAPTER III 

METHODOLOGY 

 

3.1 Introduction 

 

 The purpose of this study was to describe the relationship between beef cattle 

producers‟ self-perceived and true knowledge regarding pre-harvest food safety. The 

results of this research will provide a more accurate assessment of beef cattle producer 

knowledge regarding pre-harvest food safety interventions and management practices, 

thus resulting in more effective and accurately focused educational tools for those 

involved in beef cattle production. The research objectives of this study were to: 

 

1. Contrast the demographics of the occupational subgroup, beef cattle producers, 

with the general attendees of the 2007 Cattle Industry Convention and National 

Cattlemen‟s Beef Association (NCBA) Tradeshow. 

2. Determine self-perceived knowledge of pre-harvest food safety of solicited beef 

cattle producers attending the 2007 Cattle Industry Annual Convention.  

3. Determine the true knowledge of pre-harvest food safety of solicited beef cattle 

producers attending the 2007 Cattle Industry Annual Convention.  

4. Determine the relationship between knowledge and perceived knowledge of 

solicited beef cattle producers attending the 2007 Cattle Industry Annual 

Convention.  
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3.2 Research Design 

This was a quantitative, descriptive correlational study. Fraenkel and Wallen 

(2006) define correlational research as that which describes an existing relationship 

between two variables. Data were collected from a convenience sample, limited to a 

desired population. A previously developed survey instrument was used for data 

collection.  

3.2.1 Internal Validity 

Threats to internal validity in correlational studies typically include subject 

characteristics, location, instrumentation, testing, and mortality (Fraenkel & Wallen, 

2006).   

Fraenkel and Wallen (2006) stated that whenever two or more characteristics of 

individuals are correlated, there is a possibility that other characteristics may explain any 

relationships found. This threat is known as subject characteristics, and was a possible 

threat to this study.  

The instrument was administered in the same location, on the same days, by the 

same people, thereby controlling for threats of location, instrument decay, data collector 

characteristics, data collector bias, testing and mortality.    

 

3.3 Population and Sample 

The data for this research were collected at the 2007 National Cattlemen‟s Beef 

Association‟s annual conference in Nashville, Tennessee, February 1-2, 2007. This 

conference was chosen because this data collection was part of an ongoing longitudinal 

study begun at the 2006 National Cattlemen‟s Beef Association‟s annual conference in 
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Denver, Colorado. A convenience sample limited to a desired population was used. When 

it is extremely difficult to obtain a random or systematic non-random sample, a 

researcher may use a convenience sample (Fraenkel & Wallen, 2006).  

The accessible population for this study consisted of all the attendees of the 2007 

Cattle Industry Annual Convention who also attended the tradeshow during the 

conference. Attendees were members of one or more of the following: National 

Cattlemen‟s Beef Association, Cattlemen‟s Beef Promotion and Research Board, 

American National Cattlewomen, Inc., Cattle-Fax, and/or National Cattlemen‟s 

Foundation. The National Cattlemen‟s Beef Association‟s annual conference was chosen 

for the longitudinal study because it represents a national group inclusive of all segments 

of the beef industry (Jennings, 2006). Caution should be used in generalizing the results 

of this study to a larger population due to the sampling method used for data collection.  

Four hundred sixty one surveys were collected by researchers at the Texas Tech 

University booth within the tradeshow. Two hundred ninety three respondents indicated 

producer as their primary occupation. Two hundred eighteen producer surveys were 

found to be completed correctly.  

   

3.4 Instrumentation 

 The survey instrument used was adapted from the work of Jennings (2006). The 

instrument was an eight page paper booklet with color photographs representing the beef 

industry on the front page, and research sponsorship credits on the back page. There were 

six full pages utilized for data collection.  
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3.4.1 Section A 

 Section A pertained to the primary occupation of respondents. Subjects were 

asked to select which they considered to be their primary occupation from a list.  If the 

selection was contained in the producer category, they were asked to move on to Section 

B. If the primary occupation selected was in any category other than producer, the 

respondent was asked to proceed to Section E to finish the instrument.  

3.4.2 Section B 

 Section B solicited information from producers only.  Questions one and two 

pertained to self-perceived knowledge. Question one asked respondents to rate their 

knowledge of pre-harvest food safety on a modified Likert-type scale from one to 10. The 

number one indicated no knowledge, while the number 10 represented expert. The second 

question asked respondents to rate their knowledge regarding eight specific pre-harvest 

food safety interventions using a four point Likert-type scale with one indicating the 

respondent was not knowledgeable and four indicating the respondent was very 

knowledgeable. The third question asked respondents to rate the importance of the same 

specific interventions using the same scale as the previous question. Question four 

pertained to size of operation. Question five asked respondents to identify specific pre-

harvest interventions they currently used.  

3.4.3 Section C 

 In Section C, 17 questions sought to determine producers‟ attitudes and behaviors 

regarding pre-harvest food safety interventions. A four point Likert scale was used to 

determine producers‟ attitudes and behaviors toward pre-harvest food safety. The number 
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one indicated the respondent strongly disagreed, while the number four indicated the 

respondent strongly agreed with the given statement.   

3.4.4 Section D 

 Section D sought to determine producers‟ true knowledge regarding specific pre-

harvest interventions.  Four questions for each of eight interventions were asked. 

Therefore, 32 questions were asked. One of the four questions was determined invalid. 

therefore responses for 24 questions were analyzed.  A mean score of correct answers 

was calculated for each intervention, as well as an overall mean of correct answers to 

determine true knowledge. 

3.4.5 Section E 

 Section E contained demographic questions and pertained to all respondents. 

General information was collected including: country and state/providence of residence, 

gender, ethnicity, age, and highest level of education achieved. Respondents were asked 

how many years they had been involved in the beef industry, and if they had received any 

formal training in food safety.  

3.4.6 Validity and Reliability 

 The content and face validity of this instrument were previously established by 

having a panel of experts review the instrument (Jennings, 2006). Reliability coefficients 

were previously calculated. Section B pertained to beef cattle producer‟s perceived 

knowledge of pre-harvest food safety interventions.  Question one pertained to overall 

knowledge of pre-harvest food safety. The calculated Cronbach‟s Alpha for this question 

was .99 (Jennings, 2006). Question two pertained to specific pre-harvest food safety 

interventions. The calculated Cronbach‟s Alpha for this question was .95 (Jennings, 
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2006). Section C contained questions regarding producers‟ attitudes and behaviors 

toward pre-harvest food safety. The Cronbach‟s Alpha calculated for this section was .92 

(Jennings, 2006).  

Section D was developed by the researcher. The section contained questions 

regarding beef cattle producers‟ actual knowledge of specific pre-harvest food safety 

interventions. Face and content validity for this section was established by a panel of 

experts. A Kuder-Richardson 20 reliability score of .615 was calculated for this section, 

post hoc. KR-20 is a highly regarded method of assessing reliability of items that are 

scored dichotomously (Gay, Mills, & Airasian, 2006). Gay, Mills, and Airasian (2006) 

also state that when tests are developed in new area, reliability is often initially low. In 

the early stages of research, instruments with reliability of .60 or .50 are acceptable 

(Nunnally, 1967).  

Sections A and E contained questions regarding primary occupation, current 

management practices, and demographic information, therefore reliability coefficients 

were not calculated for these sections.  

 

3.5 Data Collection 

 Data were collected using a convenience sample limited to a desired population. 

A modified version of Jennings‟ (2006) survey was used. The section of true knowledge 

questions was added and the list of interventions was expanded to eight interventions 

from the original five. Surveys were collected by Texas Tech Researchers on February 1-

2, 2007, during the tradeshow held in conjunction with the National Cattlemen‟s Beef 

Association annual conference. Researchers distributed surveys to tradeshow attendees 



 Texas Tech University, Laura Lemons, December 2007 

23 

 

who stopped by the Texas Tech University booth. Conference attendees stopped, 

completed the survey with a complimentary pen, and chose a calculator/pen set or 

sandstone coaster with the Texas Tech and International Center for Food Industry 

Excellence logo on them. Chairs were available for those who wished to sit down while 

completing the survey, as well as clipboards and tables for ease of writing. Respondents 

took approximately five minutes to complete the questionnaire.  

 There was no future opportunity for non-respondents to complete the survey, nor 

for the researchers to contact them, therefore non-response error was not considered.  

 

3.6 Data Analysis 

 Data collected was entered into a Microsoft Excel® spreadsheet using a 

researcher developed form in Microsoft Access®. When respondents chose not to answer 

individual questionnaire items, the coding was treated as missing data. Data were then 

imported into SPSS. All data were analyzed using SPSS/PC for Windows (Versions 13 

and 15).  

Section A pertained to primary occupation. Frequencies were calculated for this 

variable.  

Self-perceived knowledge and importance were reported in Section B, along with 

operation size, and pre-harvest interventions currently in use. Means and standard 

deviations were calculated for overall self-perceived knowledge, as well as for each 

intervention. Importance did not pertain to any objectives for this particular study. 

Frequencies were calculated for herd size as well as pre-harvest interventions currently 

being used.  
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Section C contained questions related to attitudes and beliefs. This section did not 

apply to any of the objectives for this study, therefore no analysis was conducted.   

True knowledge was assessed in Section D of the instrument. Four questions were 

asked regarding each of the eight interventions. One question was found to be invalid, 

therefore 24 questions were used to assess true knowledge. Correct answers were 

summed from all 24 questions to calculate an overall correct score mean. Correct 

responses for each specific intervention were also summed for a correct score mean for 

each intervention.  

Pearson product moment correlation coefficients were calculated between overall 

perception and true knowledge scores, as well as between perception and true knowledge 

scores for each intervention.  

Section E collected demographic information from respondents. Frequencies were 

calculated for categorical variables including state of residence, gender, ethnicity, highest 

level of education, and formal training in food safety. Mean and standard deviation were 

calculated for the remaining interval variables, including age, and number of years of 

involvement in the beef industry.  
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CHAPTER IV 

 

RESULTS 

 

4.1 Introduction 

 

 The purpose of this study was to describe the relationship between beef cattle 

producers‟ self-perceived and true knowledge regarding pre-harvest food safety. The 

results of this research will provide a more accurate assessment of beef cattle producer 

knowledge regarding pre-harvest food safety interventions and management practices, 

thus resulting in more effective and accurately focused educational tools for those 

involved in beef cattle production. 

4.2 Objective One Findings 

 

 The first objective of this study was to contrast the demographics of the 

occupational subgroup, beef cattle producers, with the general attendees of the 2007 

Cattle Industry Convention and National Cattlemen‟s Beef Association (NCBA) 

Tradeshow. Demographic information was collected from respondents in Sections A and 

E of the instrument survey.  

 Figure 4.1 illustrates the gender differences of the conference participants and the 

subgroup beef cattle producers. The majority of the attendees was male (70.9%, n = 327). 

23.9% were female (n = 110), while 5.2% chose not to report their gender (n = 24). The 

majority of the subgroup were male (78.0%, n = 170). Forty one respondents were female 

(18.8%) and seven did not to report their gender (3.2%). 

 



 Texas Tech University, Laura Lemons, December 2007 

26 

 

 
 

Figure 4.1: Gender reported by solicited 2007 Cattle Industry Annual Convention 

attendees  

 

 

 The mean age reported by conference attendees was 46.8 years (SD= 13.5) 

with a median of 49 years (N= 426). The mean age reported by beef cattle producers was 

47.31 years (SD = 13.1), with the median and mode both being 50 years. 

Ethnicity of solicited conference attendees and the subgroup beef cattle producers 

is represented in Table 4.1.  Among conference attendees (N = 461), Caucasian was the 

overwhelming majority (90.7%, n = 418). The remainder of ethnicities reported were 

Native American (2.0%, n = 9), Hispanic (1.3%, n = 6), and Other (1.1%, n = 5). African 

American and Asian reported the fewest, each having one (0.2%). Twenty one did not 

report their ethnicity (4.6%). The majority of the producers (n = 218) were Caucasian 

(94.5%, n = 206), followed by Native American (2.8%, n = 6). Two respondents 
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indicated other ethnicities (0.9%), while both African American and Asian ethnicities 

reported one (0.5%). Two respondents chose not to report their ethnicity (0.9%). 

 

 

  

Table 4.2 indicates the highest level of education obtained by 2007 Cattle 

Industry Annual Convention general attendees and beef cattle producers. A little over one 

third of the general attendance held a bachelor‟s degree (n = 158). Eighteen percent had 

attended some college (n = 83), while 15.4% had earned a Master‟s degree (n = 71). Only 

0.4% had less than a high school diploma (n = 2). Nearly 40% of beef cattle producers 

had earned a bachelor‟s degree (n = 87). Forty two beef cattle producers had attended 

Table 4.1 

Ethnicity of 2007 Cattle Industry Annual Convention general attendees and producers 

 General Attendance Beef Cattle Producers 

Ethnicity Frequency Frequency 

Percentage 

Frequency Frequency 

Percentage 

Caucasian 418 90.7 206 94.5 

Native American 9 2.0 6 2.8 

Hispanic 6 1.3 0 0 

Other 5 1.1 2 0.9 

African American 1 0.2 1 0.5 

Asian 1 0.2 1 0.5 

Not Reported 21 4.6 2 0.9 

Total 461 100.0 218 100.0 
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some college (19.3%), while 33 had earned a master‟s degree (15.1%). Only one 

producer had not completed high school (0.5%) and one chose not to respond (0.5%).  

 

Table 4.2 

Highest level of education obtained by the 2007 Cattle Industry Annual Convention 

general attendees and beef cattle producers 

 General Attendance Beef Cattle Producers 

Highest Level of 

Education 

Frequency Frequency 

Percentage 

Frequency Frequency 

Percentage 

Bachelor‟s Degree 158 34.3 87 39.9 

Some College 83 18.0 42 19.3 

Master‟s Degree 71 15.4 33 15.1 

High School Diploma 49 10.6 24 11.0 

Doctoral Degree 33 7.2 10 4.6 

Some Graduate School 22 4.8 8 3.7 

Associate‟s Degree 19 4.1 10 4.6 

Post-Doctoral Work 5 1.1 2 0.9 

Some High School 2 .4 1 0.5 

Other 2 .4 0 0 

Not Reported 17 3.7 1 .5 

Total 461 100.0 218 100.0 

 

 

Table 4.3 depicts the current state of residency reported by general attendees and 

the subgroup beef cattle producers. The response for general attendees was bimodal, with 
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48 (10.4%) residents from both Texas and Tennessee, the hosting state for the 

convention. 37 of the 50 states were reported as general attendees‟ current state of 

residency. Beef cattle producers reported current residency in 35 of 50 states. Tennessee 

was the modal state (13.3%, n = 29), followed by Texas (10.6%, n = 23).  
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Table 4.3  

State of residency reported by the 2007 Cattle Industry Annual Convention general 

attendees and beef cattle producers 

 General Attendance Beef Cattle Producers 

State Frequency Frequency 

Percent 

Frequency Frequency 

Percent 

Tennessee 48 10.4 29 13.3 

Texas 48 10.4 23 10.6 

Virginia 25 5.4 12 5.5 

Alabama 20 4.3 9 4.1 

Kentucky 18 3.9 7 3.2 

Oklahoma 18 3.9 8 3.7 

Nebraska 17 3.7 11 5.0 

North Carolina 16 3.5 11 5.0 

Arizona 12 2.6 2 0.9 

Iowa 12 2.6 7 3.2 

Colorado 11 2.4 3 1.4 

Kansas 11 2.4 4 1.8 

Illinois 10 2.2 5 2.3 

Indiana 10 2.2 6 2.8 

Michigan 10 2.2 2 0.9 

Missouri 10 2.2 3 1.4 

South Carolina 10 2.2 6 2.8 

Minnesota 9 2.0 4 1.8 

Mississippi 8 1.7 2 0.9 



 Texas Tech University, Laura Lemons, December 2007 

31 

 

Table 4.3 continued 

 General Attendance Beef Cattle Producers 

State Frequency Frequency 

Percent 

Frequency Frequency 

Percent 

Arkansas 7 1.5 4 1.8 

Florida 7 1.5 5 2.3 

Montana 7 1.5 5 2.3 

New Mexico 7 1.5 2 0.9 

Ohio 7 1.5 3 1.4 

Louisiana 7 1.5 5 2.3 

California 5 1.1 1 0.5 

Georgia 5 1.1 2 0.9 

Idaho 5 1.1   

South Dakota 5 1.1 4 1.8 

Washington 5 1.1 3 1.4 

North Dakota 3 .7 2 0.9 

Wyoming 3 .7 2 0.9 

New York 1 .2   

Oregon 1 .2 1 0.5 

Pennsylvania 1 .2 1 0.5 

Utah 1 .2 1 0.5 

West Virginia 1 .2 1 0.5 

Other Countries 5 1.1 1 0.5 

No State Reported 55 11.9 21 9.6 

Total 461 100.0 218 100.0 
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General attendees reported a mean of 27.9 years of experience in the beef industry 

(SD = 15.7), with the median and mode both being 30 years (Table 4.4). Beef cattle 

producers reported a mean of 30 years (SD = 14.3) of experience in the beef cattle 

industry (median = 30, mode = 30). 

 

Table 4.4 

Years of industry experience reported by 2007 Cattle Industry Annual Convention 

general attendees and beef cattle producers 

Group Mean (M) Standard Deviation (SD) Median Mode 

General Attendance 27.9 15.7 30.0 30.0 

Beef Cattle Producers 30.0 14.3 30.0 30.0 

Note. General Attendance N = 461, Beef Cattle Producers n = 218 

 

 

The majority (n = 290) of general attendees indicated a primary occupation within 

the producer category (Figure 4.2). 
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Figure 4.2: Occupational category reported by solicited 2007 Cattle Industry Annual 

Convention attendees (N = 458).  

 

 

Table 4.5 indicates the primary occupation reported by general attendees and beef 

cattle producers. The majority of general attendees reported cow-calf producer as their 

primary occupation (42.1%, n = 193). The majority of beef cattle producers selected cow-

calf producer as their primary occupation (64.7%, n = 141). Feedlot operator was the 

second most common occupation (19.3%, n = 42), followed by stocker cattle operator 

(12.4%, n = 27). Four respondents (1.8%) identified dairy producer as their primary 

occupation. Four respondents (1.8%) chose not to specify the producer category, 

however, they were identified as producers by their completion of the portion of the 

instrument indicated for producers only.  
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Table 4.5 

Primary occupations of solicited 2007 Cattle Industry Annual Convention general 

attendees and beef cattle producers 

 General Attendance Beef Cattle Producers 

Occupation Frequency Frequency 

Percent 

Frequency Frequency 

Percent 

Cow-calf producer 193 42.1 141 64.7 

Other 62 11.1   

Feedlot operator 51 11.1 42 19.3 

Stocker cattle producer 39 5.7 27 12.4 

Product Sales 26 5.7   

University 13 2.6   

Government 12 2.6   

Student 12 2.6   

Dairy Producer 7 1.5 4 1.8 

Extension 7 1.5   

Industry 6 1.1   

Other Education/Research 5 1.1   

Animal Health 5 0.7   

Advertiser 3 0.7   

Public Relations 2 0.4   

Communications 2 0.4   

Further Processed 1 0.2   

Not Reported 12 2.6 4 1.8 

Total 458 100.0 218 100.0 
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 The final question of Section E asked respondents if they had received any formal 

training in food safety. Almost one third of general attendees had received some type of 

formal training (31%, n = 143). Two-hundred ninety four reported having never received 

training (63.8%), while 24 did not respond (5.2%). 29.4% (n = 64) of beef cattle 

producers had received formal training in food safety. One hundred forty nine (68.3%) 

beef cattle producers reported having received no formal training, while five (2.3%) 

chose not to respond. 

 

Figure 4.3 illustrates the size of operation beef cattle producers are involved in. 

The majority of producers are involved in operations of 1001or more head of cattle 

(28.5%, n = 62). The remaining categories are similar, with 40 (18.3%) respondents 

indicating an operation of 301 to 1000 head, 39 (17.9%) respondents indicating 101-300 

head, 38 (17.4%) respondents indicating 1-50 head, and 35 (16.1%) respondents 

indicating 51-100 head of cattle in their operation.  



 Texas Tech University, Laura Lemons, December 2007 

36 

 

 

 

Figure 4.3: Number of head of cattle per operation of solicited beef cattle producers 

attending the 2007 Cattle Industry Annual Convention (n = 218). 

  

The final question in Section B of the survey instrument sought to determine 

which pre-harvest food safety interventions and management practices beef cattle 

producers were currently applying in their operations. Figure 4.4 indicates the number of 

respondents currently using each intervention. The most commonly used intervention was 

regular cleaning and washing of troughs (61.9%, n = 135). Change to high roughage diet 

was the second most common intervention used by respondents (39.4%, n = 86). Using 

neomycin sulfate (11.9%, n = 26) or sodium chlorate (7.8%, n = 17) as a water or feed 

additive were indicated as being used by the fewest respondents.  
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Figure 4.4: Current pre-harvest food safety interventions and management practices 

being employed by solicited beef cattle producers attending the 2007 Cattle Industry 

Annual Convention (n = 218). 
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Objective two was to determine the perceived knowledge of beef cattle producers 

regarding pre-harvest food safety (Table 4.6). Overall perceived knowledge was solicited 

by a single question, asking respondents to rate their overall perceived knowledge using a 

modified Likert scale from 1 to 10. One represented no knowledge, while 10 indicated an 

expert. Respondents perceived their overall knowledge to be average (M = 4.89, SD = 
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indicating the respondent was not knowledgeable and 4 indicating the respondent was 

very knowledgeable. Mean and standard deviation were calculated for each intervention. 

Respondents perceived their knowledge of changing to a high roughage diet to be highest 

(M = 2.73, SD = 1.08). Neomycin sulfate perceived knowledge had a mean of 2.35 (SD = 

1.03), followed by seaweed/TASCO with a mean of 2.16 (SD = 1.00) and vaccines (M = 

2.15, SD = .97). Self-perceived knowledge of cleaning/washing troughs was fifth, with a 

mean of 1.95 (SD = .92), followed by bacteriophage (M = 1.81, SD = .90) and direct-fed 

microbials (M = 1.68, SD = .87). Respondents perceived themselves to be least 

knowledgeable on sodium chlorate (M = 1.67, SD = .80).  

Table 4.6 

Beef Cattle Producers’ Self-Perceived Knowledge Regarding Pre-Harvest Food Safety 

Intervention Mean (M) Standard Deviation (SD) n 

Change to High Roughage Diet 2.73 1.08 201 

Neomycin Sulfate 2.35 1.03 206 

Seaweed/TASCO 2.16 1.00 208 

Vaccines 2.15 .97 207 

Cleaning/Washing Troughs 1.95 .92 201 

Bacteriophage 1.81 .90 201 

Direct-fed Microbials 1.68 .87 199 

Sodium Chlorate 1.67 .80 209 

Note. 1 = Strongly Disagree, 2 = Disagree, 3 = Agree, 4 = Strongly Agree 
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4.4 Objective Three Findings 

 

The third objective sought to determine the true knowledge possessed by beef 

cattle producers regarding specific pre-harvest food safety interventions and management 

techniques (Table 4.7). Answers were analyzed for the following three questions for each 

specific intervention: “Which of the following pre-harvest interventions have been 

consistently demonstrated in university studies to be effective in reducing E. coli O157 in 

cattle?”, “Which of the following pre-harvest interventions are currently being used by 

the cattle industry?”, and “Which of the following pre-harvest interventions have 

received US regulatory approval to reduce E. coli O157 in cattle?”.  

Eight interventions were listed under each question, including Sodium chlorate, 

Vaccines specifically against E. coli O157, Seaweed/TASCO, Regular cleaning/washing 

of troughs, Direct-fed microbials/probiotics, Neomycin sulfate, Change to high roughage 

diet, and bacteriophage. Respondents were instructed to mark all interventions that 

applied for each question. Twenty-four correct responses were possible. Correct 

responses for all interventions over all three questions were summed for an overall 

knowledge score (GMk = 16.35, SDk = 3.31). Correct responses were also summed for 

each intervention over three questions. Respondents gave the greatest number of correct 

responses on bacteriophage, with a mean of 2.58 (SD = .85) answers correct out of three. 

Seaweed/TASCO (M = 2.54, SD = .83), sodium chlorate (M = 2.25, SD = 1.06) and 

change to high roughage diet (M = 2.11, SD = 1.06) followed. Neomycin sulfate was 

fifth, with a mean of 1.84 (SD = .58) answers correct. Vaccines and cleaning/washing 

troughs both reported a mean of 1.74 (SD = .76, SD = .68, respectively) answers correct. 
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Finally, producers provided the fewest correct answers on direct-fed microbials (M = 

1.58, SD = .70).  

Table 4.7 

Beef Cattle Producers’ True Knowledge Regarding Pre-Harvest Food Safety (n= 208) 

Intervention Mean (M) Standard Deviation (SD) 

Bacteriophage 2.58 .85 

Seaweed/TASCO 2.54 .83 

Sodium Chlorate 2.25 1.06 

Change to High Roughage Diet 2.11 1.06 

Neomycin Sulfate* 1.84 .58 

Vaccines 1.74 .76 

Cleaning/Washing Troughs 1.74 .68 

Direct-fed Microbials 1.58 .70 

Note. * n = 207    

 

 

4.5 Objective Four Findings 

 

Objective four was to describe the relationship between self-perceived and actual 

knowledge of beef cattle producers regarding pre-harvest food safety interventions and 

management techniques (Table 4.8). Correlation coefficients were calculated between 

perceived overall knowledge of pre-harvest food safety and the overall sum of correctly 

answered true knowledge questions, reported as overall true knowledge.  Correlation 

coefficients were also calculated between perceived knowledge of each individual pre-

harvest food safety intervention and sum of correct answers to the corresponding true 

knowledge questions, reported as true knowledge. Pearson product moment correlations 
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were used to determine the direction and magnitude of each relationship. Correlations 

were interpreted according to Davis‟s conventions for correlation coefficients (1971).  

A moderate, negative correlation (r = -.32) was found between perceived and true 

knowledge of sodium chlorate.   A low, negative relationship was found between 

perceived and true knowledge of seaweed/TASCO (r = -.20), change to high roughage 

diet (r = -.23), and bacteriophage (r = -.29). No significant relationship was found 

between perceived and true knowledge of vaccines, washing troughs, or neomycin 

sulfate. A low, positive correlation (r = .18) was found between perceived and true 

knowledge of direct-fed microbials. A low, negative relationship was found between 

overall perceived knowledge and overall true knowledge (r = -.15, p ≤ .05). 

Table 4.8 

Relationship Between Perceived and True Knowledge by Intervention (n = 208)  

Pre-Harvest Food Safety Intervention r 

Direct-fed Microbials  .18* 

Cleaning/Washing Troughs  .01 

Vaccines  -.02 

Neomycin Sulfate -.05 

Seaweed/TASCO -.20* 

Change to High Roughage Diet -.23* 

Bacteriophage -.29* 

Sodium Chlorate -.32* 

Note. *Correlation is significant at p ≤ .05 
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CHAPTER V 

 

CONCLUSIONS AND RECOMMENDATIONS 

 

5.1 Introduction 

 

 Knowledge is the first and arguably most important step in the adoption of an 

innovation (Rogers, 2003). In recent years, food scientists have made numerous 

advancements in the development of pre-harvest food safety interventions and 

management practices. It is unknown, however, the knowledge level of beef cattle 

producers regarding these innovations. The purpose of this study was to describe the 

relationship between beef cattle producers‟ self-perceived and true knowledge regarding 

pre-harvest food safety. The results of this research will provide a more accurate 

assessment of beef cattle producer knowledge regarding pre-harvest food safety 

interventions and management practices, thus resulting in more effective and accurately 

focused educational tools for those involved in beef cattle production. The research 

objectives of this study were to: 

 

1. Contrast the demographics of the occupational subgroup, beef cattle producers, 

with the general attendees of the 2007 Cattle Industry Convention and National 

Cattlemen‟s Beef Association (NCBA) Tradeshow. 

2. Determine self-perceived knowledge of pre-harvest food safety of solicited beef 

cattle producers attending the 2007 Cattle Industry Annual Convention.  

3. Determine the true knowledge of pre-harvest food safety of solicited beef cattle 

producers attending the 2007 Cattle Industry Annual Convention.  
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4. Determine the relationship between knowledge and perceived knowledge of 

solicited beef cattle producers attending the 2007 Cattle Industry Annual 

Convention.  

5.2 Summary 

 This study was conducted to determine the self-perceived and true knowledge 

regarding per-harvest food safety of beef cattle producers attending the 2007 Cattle 

Industry Annual Convention in Nashville, Tennessee. The ultimate goal of this research 

is the development of educational publications, materials, and programs for those 

involved in the beef cattle industry. Research indicates that self-perceived knowledge 

may not consistently and accurately represent true knowledge; therefore a true knowledge 

test was conducted to determine the most effective focal point for the development of 

educational materials.  

  Demographic information was collected, including age, location, gender, 

experience, and herd size. Likert scales were used to determine self-perceived knowledge 

levels, while true knowledge questions were used to determine true knowledge levels 

regarding specific pre-harvest food safety interventions.  

 The target population for this study was beef cattle producers in attendance at the 

2007 Cattle Industry Annual Convention. A convenience sample limited to a desired 

population was solicited to complete a previously developed survey instrument. 

Cronbach‟s Alpha reliability scores were previously determined and deemed acceptable 

(Jennings, 2006).  
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5.3 Conclusions Related to Objective One 

The first objective of this study was to contrast the demographics of the 

occupational subgroup, beef cattle producers, with the general attendees of the 2007 

Cattle Industry Convention and National Cattlemen‟s Beef Association (NCBA) 

Tradeshow. Instruments were collected from 461 general attendees. The typical 

conference attendee was a Caucasian male in his forties, and had completed a bachelor‟s 

degree. Ten percent of attendees were from Texas, with an additional 10% of attendees 

hailing from Tennessee, the host state for the conference. The average respondent had 

about 30 years of experience in the beef cattle industry, with over half of the sample 

selecting a primary occupation in the “producer” category. Almost a third of respondents 

had received some type of formal training in food safety. These results are consistent 

with findings reported by Jennings (2006).  

The average beef cattle producer attending the conference was a Caucasian male, 

nearly 50 years of age. This was consistent with Jennings (2006) study, which reported a 

mean age of 47 years. The average producer also had 30 years of experience in the beef 

cattle industry and had earned a bachelor‟s degree. Jennings (2006) reported an average 

of 4.23 years beyond a high school education. As with that study, it was concluded that 

this sample may have been biased toward a more highly educated group because data was 

collected at a conference that may attract more highly educated attendees.  

The majority of respondents identified themselves as cow-calf producers. 

Operation size was fairly evenly distributed among the categories. The most commonly 

used intervention among producers was regular cleaning and washing of troughs.  

 



 Texas Tech University, Laura Lemons, December 2007 

45 

 

5.4 Conclusions Related to Objective Two 

Objective two of this study was to determine self-perceived knowledge of pre-

harvest food safety of solicited beef cattle producers attending the 2007 Cattle Industry 

Annual Convention.  

Section B contained two questions pertaining to beef cattle producer‟s self-

perceived knowledge of pre-harvest food safety. A ten-point Likert scale revealed a mean 

overall perceived knowledge score of 4.89 (SD = 2.22). This finding was somewhat lower 

than the previous study which reported a mean overall perceived knowledge score of 

5.47, with a standard deviation of 2.11, using the same scale.  

The second question evaluated producers‟ perceived knowledge of eight specific 

per-harvest food safety interventions using a 4-point Likert scale. The interventions 

evaluated were sodium chlorate, direct-fed microbials/probiotics, vaccines specifically 

against E. coli O157, neomycin sulfate, seaweed/TASCO, change to high roughage diet, 

regular cleaning and washing of troughs, and bacteriophage. The highest level of 

perceived knowledge indicated was change to high roughage diet (M = 2.73, SD = 1.08). 

The lowest level of perceived knowledge indicated was sodium chlorate (M = 1.67, SD = 

0.80). Self-perceived knowledge means of individual interventions were not consistent 

with results found by Jennings (2006).  Table 5.1 illustrates the difference in self-

perceived knowledge between 2006 and 2007. 
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Table 5.1 

Comparison of 2006 and 2007 self-perceived knowledge of beef cattle producers 

regarding pre-harvest food safety 

 2006 Results 2007 Results 

Intervention Mean 

(M) 

Standard 

Deviation (SD) 

n Mean 

(M) 

Standard 

Deviation (SD) 

n 

Vaccines  2.78 1.05 379 2.15 .97 207 

Direct-fed 

Microbials 

2.32 1.01 365 1.68 .87 199 

Neomycin Sulfate 2.07 .96 362 2.35 1.03 206 

Sodium Chlorate 1.90 .93 368 1.67 .80 209 

Seaweed/TASCO 1.69 .93 366 2.16 1.00 208 

Note. Responses are based on a 4-point Likert scale; 1 = Not Knowledgeable, 4 = Very 

Knowledgeable. 

 

 

5.5 Conclusions Related to Objective Three 

The third objective was to determine the knowledge of pre-harvest food safety of 

solicited beef cattle producers attending the 2007 Cattle Industry Annual Convention. 

Section D contained four questions, relating to each of the eight specific pre-

harvest food safety interventions. Only the answers from three questions were analyzed. 

The mean overall sum of correct answers was 16.35 (SD = 3.31), or about 68% correct. 

Respondents gave the greatest number of correct answers about bacteriophage, yielding a 

mean 2.58 of 3 answers correct. The fewest number of correct answers were given for 

direct-fed microbials, yielding a mean 1.58 of 3 answers correct.  
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5.6 Conclusions Related to Objective Four 

The fourth objective of this study was to determine the relationship between 

knowledge and perceived knowledge of solicited beef cattle producers attending the 2007 

Cattle Industry Annual Convention.  

A low, negative relationship (r = -.15) was found between overall perceived 

knowledge and overall true knowledge. These findings indicate there is only 2.25% 

shared variance between perceived and true knowledge. 

Five pre-harvest interventions yielded significant relationships between perceived 

and true knowledge. The only positive relationship was found between perceived and true 

knowledge regarding direct-fed microbials/probiotics (r = .18).  

Negative relationships were found between self-perceived and true knowledge 

pertaining to seaweed/TASCO (r = -.20), change to high roughage diet (r = -.23), 

bacteriophage (r = -.29), and sodium chlorate (r = -.32). A negative relationship indicates 

that as perceived knowledge increased, true knowledge decreased. 

No significant relationships were found between self-perceived and true 

knowledge of cleaning/washing troughs, vaccines specifically against E. coli O157, or 

neomycin sulfate. These results were consistent with research which indicates that self-

perceived and true knowledge do not always necessarily coincide, therefore self-

perceived knowledge is not a good indicator of true knowledge. 
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5.7 Recommendations for Practitioners 

The results of this study identified a need for the education of beef cattle 

producers on pre-harvest food safety interventions and management practices. It is 

recommended that additional research be conducted to continue to fully identify true 

baseline knowledge levels rather than self-perceived knowledge levels. Results of this 

study indicate that beef cattle producers possess limited knowledge of the interventions 

discussed.  

As true knowledge levels begin to be defined, educators should be better able to 

focus their efforts in correcting misinformation and increasing producer knowledge, 

thereby narrowing the gap between food scientists and beef cattle producers. An increase 

in accurate knowledge may have a positive impact on the adoption of pre-harvest 

interventions by producers. Adoption of interventions would likely result in a positive 

impact upon consumer safety by reducing E. coli O157 shedding in cattle.  

 

 

5.8 Recommendation for Future Research 

Researchers recommend that further research be conducted to validate the 

findings of this study, and continue to monitor educational needs of beef cattle producers 

regarding pre-harvest food safety interventions.  

Future research should utilize a more random sampling method to survey beef 

cattle producers, resulting in a more representative sample of the entire beef industry. 

Additionally, researchers recommend that the survey instrument used be shortened. The 

survey instrument used was developed initially to collect data for several different 
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studies. As this was part of a longitudinal study, a slightly modified version of the 

instrument was used for consistency. Some respondents may have viewed the instrument 

as being too lengthy, resulting in their failure to fully complete the survey. The number of 

incomplete instruments might have been reduced had the survey been more concise.  

Researchers would also recommend including clearer, more specific true 

knowledge questions regarding the specific interventions. It would also be suggested that 

instructions be more clearly communicated to respondents completing the instrument.  

A qualitative research component may provide additional insight into beef cattle 

producers‟ adoption decisions regarding pre-harvest food safety interventions and 

management practices.  

It is recommended that after educational materials have been developed, a pre-

test/ post-test design be utilized during administration of educational publications, 

seminars, or programs, to assess program effectiveness and continue to monitor 

knowledge levels of beef cattle producers. Educators should collaborate with animal and 

food scientists continually to monitor, update, and increase the effectiveness of 

educational materials developed and distributed.  

 

5.9 Discussion 

 Researchers found it interesting that self-perceived knowledge results from this 

study were inconsistent with results from the previous year. Perhaps a review of industry 

publications and other preferred communication channels would reveal a source of 

information that potentially caused a shift in perceived knowledge of producers. The 

results of this study indicated several negative relationships between self-perceived and 
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true knowledge. Producers may possess misinformation which needs to be corrected. 

Researchers would encourage educators to bear this in mind when developing 

educational materials for the beef industry. Researchers would encourage educators to 

focus on overall pre-harvest food safety, as well as specific interventions when 

developing educational tools and materials for the beef industry, in an effort to correct 

misinformation and advance knowledge.  

 Rogers‟ (2003) indicates that knowledge may be the most important stage in the 

adoption-decision model. If beef cattle producers are to adopt the effective pre-harvest 

interventions being developed by food and animal scientists, an adequate level of 

knowledge must be obtained.  Results of this study indicate that producers possess a 

limited amount of knowledge regarding these interventions. This low level of knowledge 

may be creating a barrier to the adoption of these practices by producers.  

 Beef cattle producers, with the help of advancements made by food and animal 

scientist, have the potential to increase the level of safety of the food supply available to 

consumers. This study assessed the self-perceived and true knowledge of beef cattle 

producers regarding pre-harvest food safety interventions and management practices. The 

results of this study will provide valuable information in the development of educational 

tools to enhance the knowledge of beef cattle producers on pre-harvest food safety, 

increasing their ability to ensure a safer food supply for consumers.   
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