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CHAPTER I 

 INTRODUCTION 

Background and Setting 

Food-borne illnesses and death have a major impact on the economic and public 

health of the United States (Dahl, 2003).  In fact, more than 200 different types of 

illnesses are transmitted through food, leaving the Center for Disease Control (CDC) to 

estimate that 76 million illnesses, 325,000 hospitalizations, and 5,000 deaths are caused 

by food-borne pathogens in the U.S. each year (Mead, Slutsker, Dietz, McCaig, Bresee, 

Shapiro, Griffin, and Tauxe, 1999).  Dahl (2003) cites the Helms, Vastrop, Gerner-Smidt, 

and Molbak (2003) article stating that new information suggests that those estimates may 

be low due to previously unknown long-term mortality rates associated with various 

food-borne illnesses.  In 2004, the United States Department of Agriculture (USDA) 

stated that there are economic implications from food-borne illnesses as well.  More 

specifically, there is approximately $6.9 billion in medical costs and lower productivity 

every year (Crutchfield and Roberts, 2000).  Dahl (2003) aptly summarizes the 

importance of pre-harvest food safety as stating the following, “because of the potential 

for direct contamination of the carcass from the animal exists, scientists are looking at 

ways to reduce, control, or eliminate food-borne pathogens prior to harvest” (p.4). 

In 2001, the World Health Organization (WHO) stated that further research 

should include identification of effective pre-harvest interventions.  Further, research 

should also include measuring and documenting the contribution of pre-harvest 

interventions to the reduction of foodborne illness and determine which pre-harvest 

interventions are appropriate in an extensive production system (WHO Report on Food 
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Safety, 2001).  The organization also states that food safety programs, “including pre-

harvest food safety approaches require partnership between government, industry, and 

consumers.  Pre-harvest food safety must involve producers as partners addressing their 

responsibilities for food safety” (p. 6). 

Pathogen control in the feedlot has been a concern for many years Dahl (2003). 

Thus, it is of extreme importance that gaps in knowledge are filled and feedlot and 

industry leaders are constantly kept up with the changes in knowledge associated with 

pathogen control.  Training feedlot management personnel on methods of pathogen 

control in the feedlot is a critical point in the area of pre-harvest food safety.  As new 

problems and concerns emerge, feedlot managers may not maintain knowledge of the 

most current issues concerning pre-harvest food safety. 

The World Health Organization (WHO) report on food safety (2001) lists several 

recommendations that researchers should consider particularly in the area of pre-harvest 

food safety: 

 Improving public health by reducing food-borne illnesses requires a farm-to-table 

approach based on risk-analysis (i.e., consisting of risk assessment, risk 

management and risk communication) with a sharing of responsibilities between 

segments to reduce hazards. 

 Pre-harvest food safety is an important element in sustainable national food safety 

policies. 

 Pre-harvest food safety must be primarily focused on the protection of human 

health and be considered in the context of a farm-to-table food safety approach. 
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 Pre-harvest food safety programs are needed to fulfill public health demands 

caused by failure of traditional food safety systems to effectively address the new 

and emerging food borne diseases/emergencies, strengthen consumer confidence 

and/or gain market access. 

Based on the above research and considerations, combined with feedlots 

continued utilization in the beef industry, researchers felt that the next logical step would 

be to develop, conduct, and evaluate a pre-harvest food safety workshop.  The workshop 

was to be directed towards educating feedlot management about considerations, 

interventions, as well as pre-cautions to keep in mind at the pre-harvest level.   

While developing the curriculum for the workshop, researchers identified few 

methods and resources to utilize when developing curriculum for such workshops and 

seminars.   Questions arose, such as: Who should determine the curriculum?  How do 

researchers determine where the gaps in knowledge are located?  Additionally, where 

should researchers go to find information to answers these questions?  This lack of 

systematic information would become the basis and primary focus of the research 

conducted.  In short, researchers sought to develop a method of determining workshop 

content that could be developed in a logical, yet systematic way.  Thus, researchers 

developed a program development model known as the Modified Matrix as the method in 

which researchers developed content for the pre-harvest food safety workshop.   

Researchers in the current study looked to Roger‟s Diffusion of Innovations as a 

guide to developing the underlying theory for development of the research and 

development of the Modified Matrix.  Roger‟s Diffusion of Innovations has a series of 

five stages in the innovation-decision process that are tailored to assist in the program 
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development process.  The first is the knowledge stage.  It is in this stage that the 

individual becomes aware of an innovation‟s existence and has gained an understanding 

of how it works.  The second stage in Roger‟s Diffusion of Innovations is the persuasion 

stage.  It is in this stage that an individual has formed a positive or negative opinion 

towards the innovation.  The third stage in Roger‟s Diffusion of Innovation process is the 

decision stage.  This takes place when an individual engages in activities that have lead to 

the decision to adopt or not adopt the innovation.  The fourth stage, which is the basis for 

which this study is founded upon, is the implementation stage.  In the implementation 

stage, the individual puts the new idea or innovation into use (Rogers, 2003).  

Likewise, in the implementation stage, researchers developed the Modified Matrix 

as means to develop programs and workshops.  As a result, researchers utilized the 

implementation stage and broke it down into a series of steps for researchers to follow in 

the program development process and used at as a mechanism for developing the 

Modified Matrix.  

The fifth and final step in Roger‟s Diffusion of Innovation‟s is the confirmation 

stage.  The confirmation stage takes place when the individual seeks support of a decision 

already made (Rogers, 2003).  For the purposes of the current research in the area of 

educated feedlot management, researchers and educators employed the fifth step, which 

is to determine the amount of which the participants actually put the new knowledge to 

use and potentially changed their behavior in a positive manner.  Combining the fifth step 

along with determining the feasibility of the Modified Matrix would serve as the 

operating mechanism set forth by the researchers to develop workshop content for 

educating feedlot management.   
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Purpose of the Study 

The purpose of this study is two-fold.  The first element of this study is to 

determine the feasibility of using the Modified Matrix as a means for identifying topic 

areas and critical needs for an educational workshop.  While attempting to gather 

curriculum for the workshop, researchers found little data available to serve as guide for 

identifying critical needs vs. low level needs for workshop development or training 

programs within the agricultural sector.  

The second element of this study is to determine training and knowledge gaps for 

feedlot management in the area of food safety at the pre-harvest level. Without proper 

training of feedlot management, E. coli O157:H7, a powerful bacteria found in cattle 

manure can spread quite quickly.  In an article by Goodman (2009) in the New York 

Times, he identifies various areas of concern.  He states that “E. coli was first identified 

in 1975 by the Centers for Disease Control and Prevention (CDC) and identified as a 

cause of human illness in 1982.”  The CDC estimates that each year roughly 1 in 6 

Americans (or 48 million people) gets sick, 128,000 are hospitalized, and 3,000 die of 

food borne diseases (2011). Control measures to decrease the incidence of contamination 

at slaughter plants initially showed positive results, but the trend has reversed (Goodman, 

2009).  With this increase in deaths and illness over the last few years, feedlot 

management has taken on greater responsibility in providing pre-harvest food safety in 

the feedlot.  
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Statement of the Research Problem 

There is a lack of systematic information available that serves as a comprehensive 

guide, allowing researchers to develop content and determine what the most crucial needs 

are, for educational workshops and seminars.  Couple the above statement with the need 

for food safety education at the pre-harvest level, thus the need for research is stated and 

meeting the needs of two separate problems were met at the same time.   

Research Questions and Objectives 

The purpose of this study contains two facets.  The first facet was to determine the 

feasibility of using the Modified Matrix as a means for identifying topic areas and critical 

needs for an educational workshop.  Currently, there are little data available for 

researchers to utilize for seeking methods for identifying critical needs vs. low level 

needs for workshop development or training programs within the agricultural sector.  The 

second facet of this study was to determine training and knowledge gaps for feedlot 

management in the area of food safety at the pre-harvest level.  The results of this 

research have served as an important tool for researchers to use in program and workshop 

development.  This research has also served the dual purpose of providing educators a 

tool to develop content on either the workshop or program level and it will offer food 

safety researchers the gaps in information that feedlot management may possess.  The 

research objectives for this study were to:  

1. Determine the critical constructs of inclusion for a pre-harvest food safety 

workshop. 

2. Determine the demographic characteristics of those individuals attending a two-

day pre-harvest food safety workshop. 
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3. Determine speaker effectiveness for each presenter during a two-day workshop 

discussing food safety at the pre-harvest level. 

4. Determine participant satisfaction of a two-day workshop discussing food safety 

at the pre-harvest level. 

5. Determine knowledge gain of participants in a two-day workshop through a post-

test administered at the completion of the workshop. 

6. Determine the viability of using the Modified Matrix as a method of determining 

critical needs for feedlot managers in the area of food safety.  

Definition of terms 

The following are definitions used primarily for the purposes of research in the 

area of knowledge and behavioral change in feedlot management in the focus of pre-

harvest food safety. 

Academic expert – Those individuals who specialize and are scholarly experts in the area 

of food safety, nominated by members of the United States Department of Agriculture 

(USDA) grant that funded this research project.  

Change agent – An individual who influences clients‟ innovation-decisions in a direction 

deemed desirable by a change agency (Rogers, 2003). 

Confirmation – Takes place when an individual seeks reinforcement of an innovation-

decision already made, but he or she may reverse this previous decision if exposed to 

conflicting messages about the innovation (Rogers, 2003). 

Constructs – Particular areas of research and knowledge areas that contain related topics. 

Decision – Takes place an individual (or other decision making unit) engages in activities 

that lead to a choice to adopt or reject the innovation (Rogers, 2003). 
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Diffusion – A particular type of communication in which the message content that is 

exchanged is concerned with a new idea (Rogers, 2003) 

Feedlot Management – Those individuals who are in the position of managing feedlots. 

Implementation – Occurs when an individual (or other decision making unit) puts a new 

idea into use (Rogers, 2003). 

Innovation – An idea, practice, or object that is perceived as new by an individual or 

other unit of adoption (Rogers, 2003). 

Industry Expert – Individuals who are knowledgeable and provided guidance in the area 

of food safety at the pre-harvest level. 

Knowledge – Occurs when an individual (or other decision-making unit) is exposed to an 

innovation‟s existence and gains an understanding of how it functions (Rogers, 2003). 

Lariage – Holding area for livestock, also known as stockyards. 

Outcome – Something that follows a result or consequence (Merriam – Webster, 2008). 

Persuasion – Occurs when an individual (or other decision-making unit) forms a 

favorable attitude towards the innovation (Rogers, 2003). 

Pre-harvest food safety – Food safety at any level prior to slaughter of the animal. 

Regional feedlot – Feedlots in the states of Texas, Kansas, and Nebraska used for the 

purposes of this study. 

Theory – The analysis of a set of facts in their relation to one another (Merriam – 

Webster, 2008). 

Limitations of the Study 

The following limitations should be taken into consideration when reviewing the study: 
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 Researchers are limited by the number of individuals who are aware of a 

pre-harvest food safety workshop. 

 Researchers are limited to the number of individuals who make the 

decision of attending a pre-harvest food safety workshop after becoming 

aware.  

 Researchers are limited by the commitment of both workshop participants 

and participation level of academic and industry experts in the area of food 

safety at the pre-harvest level. 

 Researchers are relying completely on the thoughts and opinions of an 

expert panel consisting academic and industry experts in food safety. 

 This study only describes current situations and only from regional 

feedlots. 

 Researchers are limited on the commitment level of each participant to 

doing well on each knowledge test given at the pre-harvest food safety 

workshop. 

Assumptions 

This project seeks to determine amount of knowledge and training gaps in feedlot 

managers, as well as feasibility of using the Modified Matrix as a viable means for 

identifying topic areas and critical needs for an educational workshop covering topics of 

food safety at the pre-harvest level. 

 The researchers made the following assumptions for the purpose of the study: 

1. Researchers assumed all participants completed knowledge tests and surveys 

with honesty and integrity.  
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2. The survey method used to gather topics to be discussed at a pre-harvest food 

safety workshop was reliable. 

3.  Researchers assumed there would be some early adopters as well as laggards 

in terms of those participants who implement items of awareness and 

knowledge presented to them at the pre-harvest food safety workshop. 

4.  Researchers assume participants are capable of gaining knowledge and 

understanding information presented to them in an informative workshop on 

pre-harvest food safety. 

5. The instrumentation accurately obtained information needed to fulfill the 

objectives. 

6. All respondents understood each test instrument. 

7. The members of the panel who designed information, discussed information 

in the workshop, and designed the tests administered to participants are 

reliable and knowledgeable experts in the area of food safety. 

Significance of the Study 

The American Association for Agricultural Education National Research Agenda 

(2007) identified a research priority within the contextual area of Agricultural Education 

in Domestic and International Settings: Extension and Outreach as Identify the needs and 

competencies of stakeholders and professional practitioners in non formal agricultural 

extension education.   

Further and more specifically related to the current study, Dahl (2003) states that 

efforts to reduce microbial contamination in beef products have primarily been focused 

on the post-harvest stage of production and in fact, cattle producers have had very little 
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involvement in the food safety process at the pre-harvest level.  The author goes on to 

state that live cattle have been identified as a reservoir for several food-borne pathogens.  

This includes, but is not limited to Escherichia coli (E. coli) 0157:H7 and Salmonella 

(USDA-FSIS, 1994).  Further stated by Dahl, these pathogens have been known to enter 

the food supply during slaughter from transmission from the hide, and workers or 

machinery in the processing environment. They can also enter the food supply by direct 

contact with feces.  Further, positive correlations have been found between fecal and hide 

samples for E. coli 0157:H7 taken from cattle (Elder, Keen, Siragusa, Barkocy-Gallagher, 

Koohmaraie, and Laegreid, 2000).  

Dahl (2003) states that because of the attention on pre-harvest food safety as a 

point in the production chain where safety can be increased, an examination of the 

potential mechanisms for producers to implement pre-harvest interventions is needed.   

In the past, there have been Matrix Analysis‟ used to determine workshop and 

program content, however, a possible weakness of such a matrix may be that researchers 

ask participants to establish the importance of critical items that are beyond their scope of 

knowledge.  Those individuals determining the topics should be individuals with 

applicable content knowledge (Russell, Brashears, and Ulmer, 2010). 

With the weaknesses and shortcomings found in other needs assessments and 

program development, the Modified Matrix has been proposed as a more accurate and 

complete method of planning a workshop (Russell, Brashears, Brashears, Loneragan, and 

Miller, 2009).  In an effort to identify the level of feasibility of the Modified Matrix, 

researchers combined the Delphi method, Kirkpatrick‟s workshop development, and 

Witkin‟s Needs Assessment as a means for developing the conceptual framework for this 
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study.  To that end, this study seeks to combine the above items as tool for determining 

critical needs and content areas for a workshop and ultimately determine the feasibility of 

the Modified Matrix as a means for identifying content for an educational workshop.  

Accordingly, researchers propose the Modified Matrix as a means for conducting a needs 

assessment for developing workshop content, directed at educating professionals in a 

specific area. 

An added benefit of this study was determining crucial information for feedlot 

management and other industry professionals when receiving information on pre-harvest 

food safety.  The researchers were able to use the contextual area of food safety at the 

pre-harvest level as a context for curriculum and research that could be used when 

developing the Modified Matrix.   
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CHAPTER II     

REVIEW OF LITERATURE 

Introduction 

The purpose of this study has two equal parts.  The first part of this study was to 

determine the feasibility of using the Modified Matrix as a means for identifying topic 

areas and critical needs for an educational workshop.  Researchers in the academic areas 

of Agricultural Education as well as Extension Education wish to develop a sound and 

reliable method for workshop and program development.  The second part of this study 

was to determine training and knowledge gaps for feedlot management in the area of food 

safety at the pre-harvest level.  From the workshop and program development standpoint, 

the results of this research will serve as a significant aid for researchers to use in program 

and workshop development.  Likewise, the results of this research will also identify gaps 

in knowledge and training within the feedlot industry. The research objectives for this 

study were to:  

1. Determine the critical constructs of inclusion for a pre-harvest food safety 

workshop. 

2. Determine the demographic characteristics of those individuals attending a two-

day pre-harvest food safety workshop. 

3. Determine speaker effectiveness for each presenter during a two-day workshop 

discussing food safety at the pre-harvest level. 

4. Determine participant satisfaction of a two-day workshop discussing food safety 

at the pre-harvest level. 
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5. Determine knowledge gain of participants in a two-day workshop through a post-

test administered at the completion of the workshop. 

6. Determine the viability of using the Modified Matrix as a method of determining 

critical needs for feedlot managers in the area of food safety.  

The Delphi Technique 

To acquire the most comprehensive degree of data collection for the workshop, 

researchers opted to utilize the Delphi Method as a means for gathering data.  To begin 

the Delphi technique, researchers conducted a needs assessment in an effort to determine 

the needs for an educational workshop directed to feedlot management.  The workshop 

was an integral part of validating the usage of a modified matrix analysis as a needs 

assessment tool (Russell et al., 2010). 

 The Delphi technique began in 1948 by the Rand Corporation as a method of 

collection various types of data.  Since 1963, there have been several hundred studies 

published under corporate, government, and academic sponsorship, covering a wide 

variety of topics (Sackman, 1975).  In a (1972) study by Dalkey, the Delphi is stated to be 

a procedure that is an effective and quick method to pull several ideas from a large group 

of knowledgeable people (Simon, 2003). 

 Simon (2003) utilized the Delphi technique in her Master‟s thesis titled “The 

Assessment and Design of an Agricultural Communications Curriculum at the Master‟s 

Level: A Delphi Study” and stated that the Delphi technique is an attempt to gain an 

expert opinion that is used in a systematic manner for complete and useful results.  In 

many cases, it typically involves iterative questionnaires.  Usually, the questions are 

administered in such a way that anonymity is maintained throughout the duration of the 
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Delphi study.  Further, accompanying the feedback questionnaires is a system of 

agreement until a convergence of opinion is reached.  Finally, the closing stage of the 

product is the consensus of the expert panel, that is put into a written form organized by 

the Delphi investigator (Sackman, 1975). 

 Linstone and Turoff (1975) describe the Delphi technique as having four phases.  

The first phase is to open the subject under discussion.  Each individual within the panel 

is allowed to contribute any material he or she deems vital to the issue.  The second phase 

in the Delphi technique is to determine an understanding to how the expert panel views 

the issue.  It is during this time that any disagreement found amongst the expert panel is 

explored by the researchers.  Once studying and evaluating the underlying reasons for the 

disagreements, which is the third round of the Delphi technique is completed, the fourth 

round commences.  The final and fourth round consists of conducting a final evaluation 

of the process when all previously gathered information has been initially analyzed and 

the evaluations have been fed back for consideration (Simon, 2003).  

 Linstone and Turoff (1975) believed that the Delphi technique can apply to the 

following areas: 

 Gathering current and historical data not accurately known or available 

 Evaluating possible budget allocations 

 Exploring urban and regional planning options 

 Planning university campus and curriculum development 

 Putting together an educational model 

 Delineating the pros and cons associated with potential policy options 

 Distinguishing and clarifying real and perceived human motivations 
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 Exploring priorities of personal values, social goals, etc. (p.4) 

The method of Delphi research is typically fast, easy to understand, and versatile 

in the idea that it can be applied wherever expert opinion is believed to exist and can be 

developed into four steps (Simon, 2003).  Sackman (1975) defines these steps as: 

1. To define the scope of the inquiry, and issues pertaining to an evaluation 

of the Delphi in question are raised. 

2. Conventional Delphi is evaluated against established professional 

standards for opinion questionnaires, and, if applicable, against established 

professional standards for experimentation with human subjects. 

3. Delphi is evaluated with respect to its assumptions, principles, and 

methodology. 

4. Conclusions of the analysis are brought together and recommendations are 

made for future use of Delphi (p. xxi). 

Needs Assessment 

Needs assessments have long been an integral ingredient in success of agricultural 

education and extension education programs.  Witkin (1984) cites Kaufman‟s (1982) 

article that defines needs assessment as: “…a formal analysis that shows and documents 

the gaps between current results and desired results (ideally concerned with gaps in 

outcomes), arranges the gaps (needs) in priority order, selects the needs to be resolved” 

(p. 14).  Witkin and Altschuld (1995) define a Needs Assessment as “a systematic set of 

procedures undertaken for the purpose of setting priorities and making decisions about 

program or organizational improvement and allocation of resources.  The priorities are 

based on identified needs” (p.4).  A need is generally considered to be a discrepancy or 
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gap between “what is,” in reference a group or organization and “what should be,” or 

what is desired of the group.  A needs assessment seeks to determine the discrepancies, 

examine the causes of the discrepancies, and then set priorities for what the future action 

should be when dealing with the gaps within the program (Witkin and Altschuld, 1995).  

According to Witkin (1984), there is no substitute for a systematic and organized method 

of assessing needs in order to make decisions about priorities for programs.  Witkin also 

states that quantitative methods must be combined with qualitative methods in order to 

give a proper balance to the study (Russell et al., 2010). 

Needs assessments in agricultural education and extension education have a long 

history of making strong contributions to their respective field.  In particular, the Borich 

model (1980) has served as a needs assessment model utilized for years in the field of 

agricultural education.  The Borich model consists of 5 phases and begins with the 

creation of competency statements.  The competency statements can come from a variety 

of areas dealing specifically with training and teaching teachers.  The competency 

statements are used to construct an instrument used for the needs assessment.  The second 

step in the Borich model is to test the desired population on specific competencies.  In 

particular, participants are asked to rate the relevance of given competencies to their 

career and their current ability of each competency.  The third step in the Borich model is 

to calculate a ranking.  For each particular competency, the discrepancy score is 

calculated across the 3 dimensions: knowledge, performance, and consequence.  The 

discrepancies with the highest positive rank would have the highest priority for revising 

the training program.  The fourth step in Borich‟s needs assessment model is to compare 

high priority competencies with training content.  For example, when a competency is 
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highly valued but poorly performed, the problem may root from insufficient training 

rather than ineffective training (Borich, 1980).  

There have been several researchers that have employed the Borich model as a 

means for conducting a needs assessment.  Garton and Chung (1997) utilized the Borich 

model as a means for conducting a needs assessment for incoming teachers of agriculture.  

They found that by using the Borich needs assessment model, they were able to identify 

in-service needs that were identified by beginning teachers that corresponded with the in-

service needs identified by the more experienced teachers.  Thus, they concluded that 

using the Borich model was found to be a viable approach.  

Workshop/Program Development 

Researchers in agricultural education have utilized the Targeting Outcomes of 

Programs (TOP) model as a tool for program development and writing objectives in 

extension education (Bennett and Rockwell, 1996).  The TOP model (Figure 1) has been 

used in extension to identify and categorize program objectives and outcomes.  It consists 

of 7 levels with inputs along with outputs that take place through Extension programming 

efforts (Bennett and Rockwell, 1996).  The inputs are on the left side and outcomes or 

outputs are set up on the right side.  The shape of the model is a hierarchical model of 7 

levels.  The first and second levels (which begin at the bottom of the hierarchy) are 

resources and activities.  The initial levels describe the things that extension does to 

produce and conduct activities. Level 3 (participation) through level 7 (social economic 

environmental conditions) are representative of the outcomes that result from the 

participation of clientele in Extension programs.  Levels 5 (knowledge, attitudes, skills, 

aspirations), 6 (practices), and level 7 (social economic environmental conditions) are 
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often seen as the „real‟ impact levels of the hierarchy.  Thus, the TOP model is used to 

identify the hierarchical level of program objectives for extension education. Once the 

extension personnel are able to identify at which level the objective is located, they will 

be afforded a better opportunity to identify appropriate measures of program impact in 

the evaluation planning process (Bennett and Rockwell, 1996).   

 

 
Figure 1. Bennett  Targeting Outcomes of Programs (TOP) Model 

 

According to the United States Department of Agriculture (USDA) – National 

Institute of Food and Agriculture, a logic model is a planning tool to improve the quality 

of an integrated research, education, and extension project proposal.  Further, each 

integrated proposal submitted to the National Research Initiative must include the 

elements of a logic model (e.g., description of outputs and outcomes), that may be 

included as a narrative or formatted into a logic model chart.  Thus, it is imperative that 

researchers, agricultural educators, and extension educators to be familiar with the logic 

model and its necessity.  Witkin (1984) cited a 1973 research report by Hershkowitz that 

proposes a criticality function that uses a 2 x 2 matrix to relate perceptions of goal 
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importance to perceptions of goal attainment.  Hershkowitz treated each respondent 

group separately.  Researchers calculated the mean scores of importance and mean scores 

of knowledge to establish criticality levels on the X and Y axes of the graph (Witkin, 

1984).  The scores are plotted using the “X” and “Y” axis as a point on a four-quadrant 

graph.  The mean of importance and inclusion should be plotted for each of the individual 

areas.  Each point is categorized as one of the following: a critical need, a low-level need, 

a low-level successful program, and a successful program.  

The researchers in the current study, the validation of the Modified Matrix, have 

replaced the scores of attainment with mean scores of knowledge for the pre-test given to 

participants at the pre-harvest food safety workshop.  Witkin (1984) also explains the 

functions of Hershkowitz‟s matrix.  She describes it as two criticality levels plotted on a 

graph and divided into 4 quadrants: (S) successful program (for goals falling above the 

mean in both importance and attainment; (U) low-level successful program, for goals 

falling below the mean in importance but above the mean in attainment; (L) low-level 

need, for goals falling below the mean in attainment; and (C) critical need, for goals 

falling above the mean in importance but below the mean in attainment.  Similar to 

Hershkowitz‟s (1973) study, the primary area of focus remains on the critical needs 

(Russell et al.).  An example is seen in figure 2. 
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Figure 2. The Matrix Analysis (Witkin, 1984) 
 

This particular model has been seen frequently in research within the agricultural 

education profession.  Akers, Miller, Fraze, and Haygood (2004), used the Matrix 

Analysis proposed by Witkin (1984) as a method for developing critical needs, high-level 

successful abilities, low-level needs, and low-level successful abilities for their study 

exploring the importance and inclusion of emotional intelligence in the existing 

curriculum by agriculture education instructors.  Jennings, M., Brashears, M.T., Burris, 

S., Davis, C., and Brashears, M. (2007) utilized the Matrix Analysis in their article 

regarding educational needs for food safety, as a means for setting program objectives for 

her study.  In Jennings‟ et al. (2007) study, the authors identified five primary 

interventions to reduce the prevalence of E. coli 0157:H7 in live beef cattle and 

conducted a needs assessment of beef cattle producers and their educational needs 

regarding the five identified interventions.  Data collected in this study came from a 
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convenience sampling method limited to a desired population at the 2006 National 

Cattlemen‟s Beef Association (NCBA) conference in Denver, Colorado.  Researchers 

found two of the interventions classified as successful programs and three of the 

interventions classified as low-level needs (Jennings et al., 2007).  Radhakrishna (2000) 

also utilized the Matrix Analysis as a means for determining critical professional 

development needs for extension specialists working for Clemson University.  This was 

done while examining 3 constructs: program development and evaluation, research 

generation and synthesis, and communication and presentation (Russell et al., 2010). 

Results of the matrix analysis found that there were three critical needs and 11 low level 

needs were also identified.  With this study, researchers addressed the following issues: 

First, the need for professional development training in the areas identified as critical by 

the specialist should be given top priority.  Secondly, the findings also suggested 

justification for a closer look at re-prioritization of specialist‟s roles and responsibilities 

(Radhakrishna, 2000).  

Workshop Evaluation 

Figure 3 shows the Model for Workshop Evaluation presented by (Russell et al., 

2009) as a means for developing and evaluating workshops.  The researcher begins by 

observing and measuring presage variables.  These variables are those that are taken into 

account when a participant enrolls in a workshop.  These variables play a role in 

determining the readiness, motivation, and existing schema of the participants.  

Additionally, participant attitudes entering the workshop may impact their satisfaction of 

the workshop.  As indicated below, the needs assessment portion is conducted only after 

considering these presage variables.  In order for the workshop to be effective in 
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conveying the interests and needs of the participants, the needs assessment must occur 

prior to determining delivery format, environment, and presenter effectiveness (Russell et 

al. 2010). 
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Figure 3. Model for Workshop Evaluation (Russell et al., 2009) 

 

In addition to the logic model developed by Russell et al., (2009), Kirkpatrick 

(2007) recommends some practical approaches to developing an effective training 

program.  One of these recommendations is to ask managers of the participants what 

knowledge and/or skills they believe their subordinates need.  For the purposes of 

validating the Modified Matrix, researchers used industry and academia experts in this 

role.  According to Kirkpatrick (2007), this will not only provide crucial information to 

consider in planning the curriculum for a workshop, but it should also help to create a 



Texas Tech University, Mark Russell, August 2011 

24 
 

relationship with the experts in regards to their acceptance and support of the program or 

workshop (Russell et al., 2010). 

 

Characteristics of Effective Teachers 

Rosenshine and Furst (1971) conducted a meta-analysis of classroom practices.  

After reviewing an approximate 50 studies of classroom behavior, Rosenshine was able 

to identify 11 classes of teacher characteristics that can have a positive effect on teaching 

in the classroom (Mohan and Hull, 1975).  In this study, 11 variables were identified that 

described effective teachers. For a more complete description of these variables, one 

should visit the original source, Rosenshine and Furst (1971). 

1. Clarity.  Clarity is described as a “quality teacher who explains concepts 

clearly, demonstrates knowledge of content/subject matter, while at the 

same time answering students‟ questions intelligently” (Whittington, 

2008).  In a newsletter for the Texas Agri-Life Extension Service, Davis 

(2006) describes clarity as the most important characteristic a quality 

teacher can possess.  Additionally, Davis (2006) goes on to state that 

clarity can be enhanced by teachers through preparing for their lessons 

and lectures.  This can be done outlining and note taking when 

preparing for the lesson.  

2. Variability.  Whittington (2008) described variability as “using multiple 

strategies to communicate their message, using a variety of instructional 

materials, and employing diverse types of evaluation.”  Davis (2006), 

states that variability can be found by adequately preparing and by 

being creative while teaching.  He goes on to state “variability is the 
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process of using numerous delivery methods to teach the material” (p. 

2).  

3. Enthusiasm.  Enthusiasm in the context of teaching is described as 

“using movement, gestures, and voice inflection.”  Enthusiasm also 

includes “showing passion for learners and learning, and using 

excitement, involvement, or interest regarding the subject matter” 

(Whittington, 2008).  Davis (2006) describes enthusiasm as possibly the 

most difficult characteristic to learn.  Further, he states it is difficult for 

students to be excited about the topic area they are learning if the 

teacher is lacking enthusiasm or uninterested in the material.  

4. Task-oriented and/or businesslike.  Whittington (2008) described task-

oriented as a professor who “projects a manner of knowing what they 

expect concerning learner performance, efficiently and effectively uses 

class time, and knows how to accomplish the necessary activities related 

to the successful attainment on the performance identified.”  

5. The opportunity to learn.  Whittington (2008) described the opportunity 

to learn as “professors who identify their post-instructional outcomes 

(criteria) prior to instruction, provide all students the opportunity to 

learn and to show they have learned, and to teach toward students‟ 

successful attainment of these outcomes during the instructional time.” 

6. Use of Student Ideas and Teachers Indirectness.  Use of Student Ideas 

and Teachers Indirectness is positively and consistently related to 

student achievement in the classroom (Mohan and Hull, 1975). 
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7. Criticism.  Various studies have suggested a negative correlation 

between teaching and criticism.  Thus, teachers who are extreme in their 

criticism in the classroom, tend to achieve less with their studies in most 

subject areas taught by those instructors (Mohan and Hull, 1975). 

8. Use of Structuring Comments.  An example of structuring comments 

includes statements made by teachers at the beginning or end of a lesson 

that provide an overview or summarize the lesson.  A structuring 

statement made by a teacher has been significantly related to student 

achievement in various studies (Mohan and Hull, 1975). 

9. Types of questions.  The types of questions play a vital role in the 

success of students in the learning process.  A question that enhances 

the curriculum in a way that the student learns is one that can be deemed 

successful (Mohan and Hull, 1975).  

10. Probing.  An example of probing is when a teacher responds to a 

student‟s questions or comments by encouraging that student or another 

student to elaborate further on the question or comment.  Studies that 

include teachers that have used this method have proven to show a 

positive correlation between probing and student achievement (Mohan 

and Hull, 1975). 

11. Level of Difficulty of Instruction.  Studies have shown a significant 

positive relationship between student perception of difficulty and 

student achievement in that particular class (Mohan and Hull, 1975). 
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The five most relevant to good teaching are clarity, variability, enthusiasm, task 

orientation, and student opportunity to learn (Rosenshine and Furst, 1971).  Each of the 

above variables needs more precise definition.  Two of the 11 variables, use of student 

ideas and/or teacher indirectness and criticism, have not been as significant in statistical 

terms but have occurred consistently over a broad range of studies to merit consideration.  

The final four variables: use of structuring comments, use of multiple levels of discourse, 

probing, and perceived difficulty of the course require much more study to understand 

their true role in effective teaching in the classroom (Mohan and Hull, 1975). 

Workshop Evaluation - Satisfaction Attainment Theory 

 The evaluation for the pre-harvest food safety workshop was based on the 

Satisfaction Attainment Theory (SAT) developed by Briggs, Vreede, and Reinig (2002).  

The authors go on to describe the SAT as a model for meeting satisfaction that has four 

assumptions.  Additionally, the authors describe meeting satisfaction as “affective arousal 

with a positive valance on the part of a participant toward a meeting” (p.1).  Separated 

into three constructs, each construct contains five questions.  The first construct 

represents satisfaction with meeting outcome (SO).  SO is defined as an affective arousal 

with a positive valance on the part of the workshop participant with respect to the 

satisfaction that was created or achieved in meeting.  The second construct in the 

questionnaire represents satisfaction with the meeting process (SP).  SP is defined as an 

affective arousal with a positive valance on the part of the workshop participant with 

respect to the procedures and tool used in the meeting during the workshop.  The third 

and final construct represents perceived net goal attainment (PNGA).  PNGA refers to 

“the change in the judgment of the value and likelihood a set of salient goals that takes 
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place from one time period to the next, such as the duration of a meeting” (p. 2).  The use 

of salient goals refers to the goals that individuals are of at the present moment (Briggs et 

al. 2002). 

Assumption 1 – Individuals hold multiple goals. 

In their description of the first assumption of SAT, Briggs et al., (2002) state that, 

“A goal is an outcome or state that an individual wishes to achieve.  

Examples of goals that are outcomes include a job promotion and 

home ownership.  Examples of goals that are states include good 

health and loving family relationships.  The desirability of goals varies 

and, in general, the strength of desire for a particular goal is a function 

of the value an individual places on attaining that goal.  Because 

human attention resources are limited, we expect that individual‟s are 

only aware of a subset of their goals at any one time.  Goals that 

individuals are aware of at the present moment are said to be salient. 

(p.6) 

 

Assumption 2 – The goals held by individuals may be conflicting or mutually exclusive. 

Briggs et al., (2002) point out the following concerning the second assumption of 

SAT,  

“Individuals often find themselves with conflicting goals, such as 

meeting a project deadline or taking a family vacation.  Sometimes 

the goals are mutually exclusive.  For example, an individual with the 

goal of becoming a Catholic priest and the goal of having a spouse 

and children is faced with a situation in which the attainment of one 
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goal necessarily prohibits the attainment of the other goal.  When 

people consider salient goals, they must often balance the value of 

attaining one goal against the value of attaining others” (p. 6). 

 

Assumption 3 - Awareness of a set of goals is accompanied by Perceived Net Goal 

Attainment (PNGA). 

Briggs et al., (2002) have the following illustration that describes their third 

assumption,  

“Individuals analyze their salient goals in terms of their value and 

likelihood of attainment.  PNGA refers to the change in the 

judgment of the value and likelihood of a set of salient goals that 

takes place from one time period to the next, such as the duration of 

a meeting.  When individuals perceive that the value of goals that 

have been, or are likely to be, attained exceed the value of goals that 

have been, or are likely to be, thwarted they should experience a 

positive degree of PNGA.  Likewise, when individuals perceive that 

the value of goals that have been, or are likely to be, attained are 

exceeded by the value of goals that have been, or are likely to be, 

thwarted they should experience a negative degree of PNGA. 

PNGA is directly impacted by the probability of goal attainment” 

(p. 2). 

 

Briggs et al., (2002), provide an example of the above illustration by stating 

that PNGA may be larger if less-valued goals are perceived more eminently 
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attainable than if high-valued goals are perceived as having a low probability 

of attainment.  Thus, PNGA may be greater for goals that the participant feels 

as though are more attainable. 

Assumption 4 - PNGA is accompanied by an affective arousal that is proportional to the 

magnitude of the PNGA, and valanced in the direction of PNGA. 

Briggs et al., (2002), describe the fourth and final assumption as such,  

“If one‟s assessment of the likelihood and value of salient goals 

holds at a constant state from one time period to the next (and thus 

PNGA equals zero), then it would be unlikely that affective arousal 

would manifest in the duration.  However, if the assessment of the 

likelihood and value of salient goals does change, then it would 

cause an affective arousal.  Such affective arousal would be 

positively valanced if PNGA is positive and negatively valanced if 

PNGA is negative” (p.2). 

 

Similar to the third assumption, Briggs et al., (2002), provide an example that 

illustrates the assumption.  For instance, if one had a lofty goal with high value but low 

likelihood, failure to achieve that goal would be unlikely to cause affective arousal in the 

short term because PNGA would be close to zero with respect to that goal.  On the other 

hand, if that same person were to reflect back at the end of their life and realize they 

never achieved the goal, the end result could be a negative PNGA value (Briggs et al., 

2002).  The authors go on to state that: 

“If the assumptions of SAT hold, then the satisfaction (affective 

arousal with a positive valance) one felt after a meeting would be a 
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function of the perception that, balancing conflicting and mutually 

exclusive goals, the value of one‟s goals increased, or the 

likelihood of their success increased because of the meeting.  

Meetings that produce positive PNGA should also produce high 

levels of meeting satisfaction and meetings that produce negative 

PNGA should also produce low levels of meeting satisfaction” 

(p.2). 

 

Aspects of a Satisfying Meeting  

Briggs et al., (2002) describe the two aspects of a meeting in which a person 

could leave the meeting with a feeling of satisfaction.  The first aspect: the outcomes of 

the meeting.  The second aspect: the process by which the outcomes were obtained. 

Satisfaction with meeting outcome (SO) is defined by Briggs et al. as, 

An affective arousal with a positive valance on the part of a 

participant with respect to that which was created or achieved in a 

meeting. Satisfaction with meeting process (SP) is defined as an 

affective arousal with a positive valance on the part of a participant 

with respect to the procedures and tools used in a meeting. (p.2) 

 Based on the assumptions of SAT, Briggs et al., (2002) propose the following: 

Proposition 1:  Satisfaction with meeting outcomes is a direct function of the perceived 

net goal attainment (PNGA) resulting from the meeting outcomes. 

Meeting participants may leave the meeting with a feeling of satisfaction with the 

outcomes of the meeting.  In particular, how the meeting outcomes relate to perceived net 

goal attainment of the participant. 
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Proposition 2:  Satisfaction with the meeting process is a direct function of the perceived 

net goal attainment (PNGA) resulting from the meeting process. 

 Meeting participants may leave the meeting with a feeling of satisfaction with the 

outcome or the process of achieving the outcome to the degree that they believe the 

outcomes or process has increased their likelihood of attaining their salient goals, and to 

the degree that the participants believe the outcomes or the process of achieving the 

outcomes increased the value of their salient goals Briggs et al. (2002). 

Proposition 3: Satisfaction with process is a direct function of satisfaction with outcome. 

 A vital goal people typically hold for a meeting process is that it produces a 

satisfactory outcome. 

Measuring Meeting Satisfaction 

 To test SAT, the authors of SAT developed a general purpose instrument to 

measure PNGA, SO, and SP.  It was validated with 156 working professionals at a 

conference in The Netherlands.  The authors developed and refined a set of 15 questions 

for meeting satisfaction.  There are five questions for each of the three constructs in SAT.  

In the SP and SO sections, there are questions that explicitly ask about feelings towards 

meeting process or meeting outcomes.  For the third construct (PNGA), questions about 

PNGA could only be answered positively if the meeting increased the value of goals or 

increased the probability of goal attainment Briggs et al., (2002).   

 Briggs et al., (2002) go on to state that the strongest relationship in the model they 

developed was between PNGA and SO.  This agrees with the assumption that the 

outcomes of meetings are likely to directly impact goal attainment.  Additionally, if the 
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outcomes are positive for an individual participating (positive PNGA), then SO should 

manifest as well.  None the less, the authors also state,  

“If the outcomes are unfavorable (negative PNGA), the SO should 

also be low.  Thus, meetings that fail to provide a meaningful 

outcome may lower PNGA because the goal to optimize one‟s 

resources effectively thwarted.  Therefore, the extent that the 

outcomes of a meeting are in line with an individual‟s salient 

goals, a strong relationship between PNGA and SO should be 

expected in meetings in which the participants have a vested 

interest in the outcome” (p. 6). 

 The next strongest relationship in Briggs et al., (2002) study was found to be 

between PNGA and SP.  This particular relationship may be strengthened in further 

instances where participants believe the tools and procedures used in the course of a 

meeting could be used again in the future to further increase the results of PNGA.  Lastly, 

the weakest of the three relationships was found to be between SO and SP.  SO explained 

only a small portion of the variance found in SP. The authors go on to state,  

“This is to be expected given that PNGA accounts for a large 

portion of the variance in SP and that the single goal represented 

by the relationship between SO and SP is only one of multiple 

salient goals. Nevertheless, the 

finding does reveal that distinct portions of the variance in SP are 

explained separately by PNGA and SO” (p.6). 
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Briggs et al., (2002) recommend that future studies should adequately define 

meeting satisfaction. While the authors define meeting satisfaction as an “affective 

arousal with a positive valance on the part of a participant towards a meeting” (p.6), other 

researchers may define meeting satisfaction as the “degree to which a meeting has 

fulfilled certain requirements” (p.6). The authors also state that the failure to provide a 

clear and concise definition of meeting satisfaction can potentially reduce the degree to 

which research on meeting satisfaction can be generalized.  Also recommended by Briggs 

et al., if meeting satisfaction is defined in terms of affective arousal, the user should 

distinguish between satisfaction with meeting outcomes and meeting process.  

Additionally, Briggs et al. (2002) state that it is critical to theorize about PNGA when 

investigating meeting satisfaction.  They illustrate this example by stating, 

“Interventions and technology that increase the salience of goals 

that are favorably impacted by a meeting would tend to increase 

PNGA which would, in turn, increase SO and SP.  However, 

students participating in laboratory experiments may find their 

PNGA largely unaffected by the variance in experimental 

outcome.  In such cases, researchers may be in a better position to 

draw conclusions about other constructs, such as group 

productivity, than meeting satisfaction.  Experimental attempts to 

manipulate meeting satisfaction should directly examine the 

impact of the experiment on PNGA” (p.6). 
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 The authors go on to state that SAT should be useful to those 

researchers who are interested in the meeting satisfaction construct and the 

methods for applying SAT to future research (Briggs et al., 2002). 

Summary 

 The review of literature is an important element of any study.  It is important to 

place emphasis on all levels of literature when researching areas of program 

development.  Researchers utilized several outlets for information pertaining to this 

study.  To summarize, researchers utilized research pertaining to the Delphi method, as 

well as Kirkpatrick‟s model for workshop development.  Additional sources for 

workshop development included: the TOPS Model (Bennett and Rockwell, 1996).  

Sources for needs assessment derived from work completed by Witkin and Altschuld, as 

well as work by Garton and Chung.  In the area of program evaluation, researchers 

utilized work by Russell, Brashears, Brashears, Loneragan, and Miller (2009).  As well as 

work by Briggs, Vrede, and Reinig (2002) from the Satisfaction Attainment Theory.  

Review for teacher effectiveness derived from the research conducted by Rosenshine and 

Furst (1971).   
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CHAPTER III 

 METHODOLOGY 

Introduction 

The purpose of this study had two dimensions.  The first dimension of this study 

was to determine the feasibility of using the Modified Matrix as a means for identifying 

topic areas and critical needs for an educational workshop.  With an increase in proving 

the need for funding, the logic model has become an integral ingredient to the success of 

most agricultural and extension educators.  Without a sound and viable option to develop 

workshops and programs, agricultural and extension educators have been left with very 

few options when planning a program.  

The second dimension of this study was to determine training and knowledge 

gaps for feedlot management.  For example, E. coli O157:H7 is a potentially deadly 

disease that can be spread in feedlots.  It is crucial to the health of individuals that the 

spread of this disease is kept to a minimum.  Thus, knowledge gaps for feedlot 

management in the area of food safety at the pre-harvest level must be found and 

identified.  The research objectives for this study were to:  

1. Determine the critical constructs of inclusion for a pre-harvest food safety 

workshop. 

2. Determine the demographic characteristics of those individuals attending a two-

day pre-harvest food safety workshop. 

3. Determine speaker effectiveness for each presenter during a two-day workshop 

discussing food safety at the pre-harvest level. 
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4. Determine participant satisfaction of a two-day workshop discussing food safety 

at the pre-harvest level. 

5. Determine knowledge gain of participants in a two-day workshop through a post-

test administered at the completion of the workshop. 

6. Determine the viability of using the Modified Matrix as a method of determining 

critical needs for feedlot managers in the area of food safety.  

Instrumentation for the study came from a variety of sources. At the inception of 

the research, researchers relied on the online survey system Zoomerang to gather 

opinions from the panel of industry and academic experts through a series of four rounds 

of Delphi research.  Contact was made to the expert panel using email method to ask for 

their participation in the research.  The initial contact made on January 31, 2008 (see 

Appendix A) to seek participants to serve on the expert panel consisting of academic and 

industry experts.  Potential panel members were emailed the letter that explained the 

nature of the study and their duties if they chose to be a panel member.  At this time, they 

were asked to respond as to whether or not they would participate.  An email was sent on 

February 26, 2008 (see Appendix B) to remind participants who had previously not 

responded to the initial request made earlier.  

Population 

The population for this analysis consisted of two independent groups.  The first 

group was involved in completing the Delphi study to determine content constructs and 

to rank them in order of importance.  This group was known as the expert panel.  This 

panel consisted of a group of individuals from academia and industry areas in the sector 

of pre-harvest food safety.  There were 27 members of the group that were invited to 
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provide content and respond to each round of the Delphi study (please see Appendix A).  

The group was nominated by members of the USDA grant that funded this research 

project.  These individuals were nominated based on their research, industry, or academic 

excellence in the area of food safety.  Particularly, these individuals were world re-known 

in the area of food safety as well as education and expertise in the area of feedlot 

research.  Many of these individuals held multiple years of conducting research and 

education at the University level as well as being published authors and presenters in the 

area of food safety.  Further, many of the individuals were also leaders in national 

organizations, such as the National Cattlemen‟s Beef Association.  It should also be noted 

that many of the expert panel held Ph.D. degrees in Food Science or held Doctor of 

Veterinary Medicine degrees.  

Those individuals who did not respond to the first invitation to participate, were 

sent a second email (please see Appendix B) asking once again to serve on this project.  

Those who did not respond to the second email were no longer contacted for participation 

in the project.   

The second group that participated in the analysis consisted of those individuals 

who participated in the two-day pre-harvest food safety workshop held in June.  

Researchers utilized these individuals for all data collection held throughout the two-day 

workshop. 

Data Collection Procedures 

Round One of Delphi Study 

The researchers used a Delphi analysis to determine workshop content areas for 

this study.  A group of 27 experts in the area of beef pre-harvest (live cattle) food safety 
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were identified and contacted for this portion of the study.  Of the 27 experts, 12 agreed 

to participate in the first round of the Delphi study.  These experts represented academia, 

the food safety sector, and the beef cattle industry.  This was the same expert panel 

nominated by members of the USDA grant that funded this research project.  The first 

round of the Delphi commenced on February 26, 2008 with an initial question delivered 

to the panel using the Zoomerang online survey service.  The original question posed to 

the expert panel was, “What information should be presented to feedlot managers 

regarding food safety?”  The intent of this open-ended question was to determine the 

most important topics to be presented at a pre-harvest food safety workshop directed to 

feedlot management (please see Appendix C).  A panel of social scientists analyzed the 

results of the first round and condensed the comments into 69 curricular constructs.  

These topics were re-submitted to the panel of experts. 

Round Two of Delphi Study 

The second round consisted of an instrument that included the 69 identified topic 

areas (from round one) with a 6-point Likert-type scale, beginning with a range of 

strongly disagree to strongly agree.  Beginning with Strongly Disagree, it was followed 

by: Disagree, Somewhat Disagree, Somewhat Agree, Agree, and Strongly Agree (please 

see Appendix D).  

For each item, the panel was asked to specify their level of agreement of each 

statement for inclusion in the workshop.  This second round of the Delphi study was 

launched online on May 5, 2008 and Zoomerang was once again used by researchers to 

collect the data. 
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Round Three of Delphi Study 

 The experts were then asked on July 11, 2008 in round three of the Delphi study 

to review items they chose to include from round two, and to determine if there were any 

items they would like to reconsider and remove from the workshop.  It was determined a 

priori by researchers that if an item received a majority percentage of agreement (over 

80%) in the previous round (round two), then they were deemed to be included in the 

workshop and advance to the next round.  From the previous round, there were 31 items 

that industry and academia experts agreed should be included in the workshop.  There 

were no items that were reconsidered and not included by the expert panel in round three.  

Additionally, the experts were shown the list of items they chose to not include 

(less than 50% agreement level) and were asked if there were any items they would like 

to reconsider and add to the curriculum of the workshop.  This particular section included 

the remaining 38 items from the previous round that the industry and academia expert 

panel agreed should not be included (please see Appendix E).  Experts were instructed to 

simply check items they wished to reconsider.  Again, researchers relied on the online 

survey tool Zoomerang.  There were no items that were reconsidered to be included in the 

pre-harvest food safety workshop from round three.  

Round Four of Delphi Study 

 Researchers created a final instrument of all included topic areas.  The panel was 

asked to rate the 31 accepted items by importance for inclusion in the workshop (please 

see Appendix F).  This was conducted with a 10-point Likert-type scale.  Only the 10 

highest topic areas (total scores) would be implemented in the workshop due to time 

constraints.  These 10 items would later become the 10 constructs used for the study and 
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more specifically, the pre and post tests used for workshop participants.  Data collection 

using this panel was completed in November 10, 2008 through Zoomerang. 

Construct Development 

 Following the fourth round of data collection, researchers relied on International 

Center for Food Industry Excellence (ICFIE) personnel for the next step, which was 

known as construct development.  From the 31 items labeled by academic and industry 

experts to be included in the workshop and their importance level, ICFIE personnel were 

able to put together the 10 construct areas that would be used to develop the pre and post-

tests for knowledge levels of participants.  Within each construct, researchers developed 

four multiple-choice questions that dealt primarily with that particular construct.  

Workshop 

Twenty-three feedlot managers and industry professionals participated in the two-

day workshop.  The participants were instructed to complete the knowledge pre-test at the 

beginning of the first day.  Scores were recorded as correct/incorrect.  Each question 

consisted of four or five possible answers in a multiple choice format.  The instructor for 

his/her topic was also the same individual whom developed the test questions for that 

topic (please see Appendices G and H for more information on the workshop). 

Subject Selection 

The subject selection for the pre-harvest food safety workshop was based on all 

individuals who wished to attend.  However, researchers targeted industry professionals 

within the feedlot industry and invited them to participate in the workshop.  This 

particular group primarily included feedlot management and animal health experts and 

was invited to the workshop via email and phone call method beginning 6 months prior to 
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the workshop taking place.  Texas Tech University and West Texas A & M graduate 

students in the areas of animal science and food safety were also encouraged to 

participate in the two-day workshop.  The workshop was offered at no cost to 

participants.  

Knowledge Pre-Test 

A multiple-choice test to determine participant knowledge of construct areas was 

administered to the participants on the first day of the workshop, prior to any 

presentations from the speakers.  Time constraints of the two-day workshop led the 

researchers to only move forward with the ten constructs rated as most important by the 

expert panel (please see Appendix J).  Multiple-choice questions were created (four for 

each construct) with the help of ICFIE personnel.  The questions were reviewed for 

content validity and pilot tested using graduate students from the Department of 

Agricultural Education and Communications along with students from the Department of 

Animal Science from Texas Tech University.  The graduate students participating in the 

pilot test were familiar with pre-harvest food safety issues. 

Knowledge Post-Test 

 The same multiple-choice knowledge pre-test that was administered to workshop 

participants on the first day of the workshop was also given to the participants at the 

completion of the workshop.  However this time, researchers rearranged the constructs 

into a separate order in an effort to prevent the workshop participants from recognizing 

the questions from the pre-test given the day before.  The same four questions that 

represented the particular construct were still together, only with the constructs in a 

different order than on the pre-test (please see Appendix K).  
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Demographic Questionnaire 

In addition to the knowledge pre-test given to the workshops at the beginning of 

the first day, participants were also asked to complete a demographic questionnaire.  The 

demographic questionnaire asked questions that pertained to age, race, gender, location, 

job title, location of employment, employer, level of education, and how the participant 

heard about the workshop (please see Appendix I).  It was developed by researchers 

specifically for this workshop. 

Speaker Effectiveness 

The workshop utilized three presenters from ICFIE throughout the duration of the 

workshop.  Researchers randomly selected one presentation from each of the presenters 

to evaluate the effectiveness of their presentation.  The satisfaction instrument consisted 

of a 32 item questionnaire that asked participants to rate on various descriptors of the 

presenter.  Please see appendix L for the questionnaire.  Researchers utilized the meta-

analysis of classroom practices conducted by Rosenshine and Furst (1971).  After 

reviewing an approximate 50 studies of classroom behavior, Rosenshine was able to 

identify 11 classes of teacher characteristics that can have a positive effect on teaching in 

the classroom (Mohan and Hull, 1975).  In this study, 11 variables were identified that 

described effective teachers.  Researchers in the current study used the 11 variables, 

divided them into constructs and developed a 32 item questionnaire using a semantic 

differential scale to determine speaker effectiveness at the workshop.  For a more 

comprehensive look at the 11 variables used in speaker effectiveness, please see the 

literature review. 
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Workshop Satisfaction 

 At the conclusion of the two day workshop, researchers administered a workshop 

satisfaction questionnaire.  The questionnaire consisted of 15 items pertaining to overall 

satisfaction of workshop (please see Appendix M).  The evaluation for the pre-harvest 

food safety workshop was based on the Satisfaction Attainment Theory (SAT) developed 

by Briggs, Vreede, and Reinig (2002).  Using three constructs, each construct contains 

five questions.  The first construct represents satisfaction with meeting outcome (SO).  

SO is defined as an affective arousal with a positive valance on the part of the workshop 

participant with respect to the satisfaction that was created or achieved in meeting.  The 

second construct in the questionnaire represents satisfaction with the meeting process 

(SP).  SP is defined as an affective arousal with a positive valance on the part of the 

workshop participant with respect to the procedures and tool used in the meeting during 

the workshop.  The third and final construct represents perceived net goal attainment 

(PNGA).  For a more comprehensive description of the instrument used to evaluate the 

workshop, please see the literature review. 

Reliability/Validity 

Fraenkel and Wallen (2006), describe validity as the degree to which a correct 

conclusion can be made based on the results from the instrument used.  In other words, 

researchers use validity as proof of determining if an instrument is truly measuring what 

is intended to be measured.  Fraenkel and Wallen (2006), also state that the degree in 

which an instrument is considered valid is not only dependent on the instrument, but also 

dependent on the process of instrumentation and the characteristics of the participants in 

the study.  Reliability is described as the degree to which an instrument will consistently 
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measure what it is intended to measure.  Both validity and reliability are a crucial element 

to the success of a study.  Further, a researcher must have reliability before validity can 

exist (Fraenkel and Wallen 2006).  For the purposes of the current research, researchers 

relied on ICFIE personnel to determine the reliability and validity of the pre and post-

tests used during the workshop.  When determining the reliability and validity of the 

demographic, speaker effectiveness, and workshop satisfaction questionnaires, 

researchers relied on faculty and graduate students within the Department of Agricultural 

Education and Communications at Texas Tech University to review the questionnaires. 

Data Analysis Procedures 

Delphi Research 

For the first round of the Delphi study (see Appendix C), the questionnaire 

consisted of an open-ended question. The initial question was:  

 What topics do you think should be included in a two day pre-harvest food safety 

workshop? 

The response from this open ended question was the only information used to 

construct round two of the study (see Appendix D).  

For the second (Appendix D), third (Appendix E), and fourth rounds (Appendix 

F), a Likert-type scale was used.  The numeric data was from rounds 2-4 were used to 

determine the results for each round and determine the questions for the next round.  The 

researchers conducted descriptive statistics on the data to determine percent level of 

agreement.  The level of agreement was the sum of the percent of the panel that stated 

they strongly agreed added to the percent of the panel that stated they agreed.  This 

allowed for the researchers to narrow the topics and ideas from the broader state that they 
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covered in the previous round, to a more refined definitively answered question.  The 

purpose of the initial instrument (see Appendix C) was to develop questions that would 

elicit response from the expert panel regarding topics that should be included in the pre-

harvest food safety workshop.  

Once the four rounds of Delphi Research were completed, researchers completed 

all other data collection procedures at the two-day pre-harvest food safety workshop 

using paper method.  This included pre and post-tests, the demographic questionnaire, 

speaker effectiveness, and the workshop evaluation.  The researchers conducted 

descriptive statistics on the data to determine the mean, mode, and standard deviation for 

the numeric data gathered from each instrument.  The data for each instrument was 

placed into Statistical Package for Social Sciences (SPSS) and Microsoft Excel programs.  

Descriptive statistics such as mean, mode, standard deviation were used to analyze data 

from the workshop.   
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CHAPTER IV 

FINDINGS 

A Delphi study was conducted to determine content for a workshop on food 

safety at the pre-harvest level.  Researchers utilized industry and academia experts as a 

means for identifying topic areas for the workshop.  Results indicated each area of need 

(constructs) for the topic areas and ultimately, their level of importance.  

Based on the performance of participants on a pre-test given at the beginning of 

the workshop combined with the level of importance of the topic areas, each topic area 

was labeled as a critical need, low-level need, low-level successful program, or a 

successful program.  Each topic area was graphed using the Modified Matrix, utilizing 

the scores received for level of importance and student knowledge level from the pretest.  

Thus, researchers were able to identify critical needs and notify workshop presenters of 

areas that should be emphasized during the training sessions (Russell, Brashears, Ulmer, 

2010).  The research objectives for this study were to:  

1. Determine the critical constructs of inclusion for a pre-harvest food safety 

workshop. 

2. Determine the demographic characteristics of those individuals attending a two-

day pre-harvest food safety workshop. 

3. Determine speaker effectiveness for each presenter during a two-day workshop 

discussing food safety at the pre-harvest level. 

4. Determine participant satisfaction of a two-day workshop discussing food safety 

at the pre-harvest level. 
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5. Determine knowledge gain of participants in a two-day workshop through a post-

test administered at the completion of the workshop. 

6. Determine the viability of using the Modified Matrix as a method of determining 

critical needs for feedlot managers in the area of food safety.  

Round One Responses in Delphi Study 

Objective one, using a Delphi study of was to determine the most crucial topics 

and their level of importance of which they should be presented at a two day workshop 

on food safety at the pre-harvest level.  The first round of the Delphi commenced on 

February 26, 2008 with an initial question delivered to the panel using the Zoomerang 

online survey service (Please see Appendix C).   

The original question posed to the expert panel was, “What information should be 

presented to feedlot managers regarding food safety?”  The intent of this open-ended 

question was to determine the most important topics to be presented at a workshop.  

Table 4.1 displays the first round of results (in no particular order) of the Delphi 

study to determine topic areas for a food safety workshop at the pre-harvest level.  From 

this particular stage in the research, there were 69 distinctly different topic areas gathered 

that researchers would include for the pre-harvest food safety workshop.  The items are 

listed in no particular order.  

Table 4.1   

Items gathered from the expert panel for a pre-harvest food safety workshop during round 

one of Delphi study (N=69) 

  

Topic Area   

1. Overview of E. coli    

2. Overview of Salmonella   
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Table 4.1 Continued   

Topic Area   

3. Biology of the organism in the environment   

4. Biology of the organism in the animal   

5. Ecology of the organism in the environment   

6. Ecology of the organism in the animal   

7. Factors that influence shedding    

8. Data on other food borne pathogens   

9. Misuse of antibiotics and its contribution to human health problems   

10. Drug residue issues and withdraw times   

11. Animal care issues   

12. Ecology pathogens   

13. Movement of the pathogen through the production system (i.e. gate to plate)   

14. Event from the packing plant to plate to control E. coli 0157   

15. Interventions available   

16. Interventions in testing   

17. Regulatory framework surrounding food safety   

18. Likely future changes to regulation   

19. The technical aspects of fit-for-human-consumption   

20. Consequence of food safety on farm, (i.e. human illness, trade issues, and 

economics) 

  

21. Current strategies to enhance food safety   

22. Current research in the area   

23. Cost-benefit analysis of not exercising "due diligence" possible legal ramifications   
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Table 4.1 Continued   

Topic Area   

24. Correlations between animal health, productivity, and food safety   

25. Food safety   

26. Environmental health   

27. Feed and water sanitation   

28. Pest and wildlife control   

29. Intentional acts of contamination   

30. Residues in the feed yard   

31. Homeland security in the feed yard   

32. Human and animal epidemiological    

33. Impact of food safety on beef markets   

34. Best practices - in depth and with examples   

35. Pre-harvest interventions - those that are approved and their recommended use   

36. Biological agents passed to consumers through bovine derived food products   

37. Chemical agents passed to consumers through bovine derived food products   

38. Management interventions   

39. Potential of pathogens being harbored in cattle   

40. Salmonella as a human and animal pathogen   

41. Potential of campy on a feedlot   

42. Water/manure flow off the lot to evaluate risks off-site   

43. Background information on how much food safety concerns cost the cattle feeder   

44. Basic understanding of ecology of common food safety pathogens in beef yards   

45. A basic understanding of whether or not pre-harvest activities affect the safety of 

food 
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Table 4.1 Continued   

Topic Area   

46. Animal welfare issues   

47. Appropriate administration of injections   

48. Principles of Total Quality Management   

49. Principles of Hazard Analysis Critical Control Points   

50. Results for National Beef Quality Audits of 1991,1995, 2000, and 2005   

51. Danger of broken needles left in the animal   

52. Danger of bird shot/buckshot   

53. Use of metal rings as laparotomy sutures   

54. Importance of cleaning and sanitizing water troughs   

55. Importance of cleaning feed-bunks   

56. Importance of cleaning pen-floor surfaces   

57. Circumstantial use of sand, shavings and bedding   

58. Intervention techniques including direct fed microbial and vaccines   

59. Danger of inadvertent contact with prohibited chemicals   

60. Withdraw times for antibiotics   

61. Withdraw times for other production aids   

62. Dependence upon company veterinarian in decisions regarding off-label uses of 

pharmaceuticals 

  

63. Link between pre-harvest food safety and final product safety   

64. Factors contributing to the emergence of antimicrobial drug resistance   

65. Potential of contamination of other food crops from cattle   

66. Overview of recent outbreaks   

67. Sources/Reservoirs of food-borne pathogens   



Texas Tech University, Mark Russell, August 2011 

52 
 

Table 4.1 Continued   

Topic Area   

68. Overview of pre-harvest research   

69. Sources of information for pre-harvest research   

 
 

Round Two Responses in the Delphi Study 

Round two of the Delphi study sought to determine the agreement level from the 

industry and academic experts that certain topic areas should be presented at the pre-

harvest food safety workshop.  Similar to round one, the same 27 industry and academic 

experts were invited to participate in the second round of the Delphi research.  Of those 

27 experts, 11 completed the instrument.  This second round of the Delphi study was 

launched online on May 5, 2008 and remained available until a minimum of 30% of 

members of the panel completed the questionnaire (please see Appendix D).  Similar to 

the first round of the Delphi study, Zoomerang was once again used by researchers. 

The second round consisted of an instrument that included the 69 identified items 

(from round one) with a 6-point Likert-type scale.  The participants in the study were 

asked to pick one of the following: strongly disagree, disagree, somewhat disagree, 

somewhat agree, agree, or strongly agree.  Participants were only allowed to pick one 

option. Please see Appendix D for round two of the Delphi study. 

Table 4.2 displays the item and the level of agreement that each topic should be 

included in a pre-harvest food safety workshop with each topic area‟s level of agreement.  

At the far right of the table is the total level of agreement that the specified topic areas 

should be presented at the workshop.  This total was found by adding all categories of 

agreement.  



 

 
 

5
3 

Table 4.2         

Item and percent of level of agreement that the specified topic areas should be included in a 

workshop discussing pre-harvest food safety issues (N=69) 

        

Topic Area Strongly 

Disagree 

Disagree Somewhat 

Disagree 

Somewhat 

Agree 

Agree Strongly 

Agree 

Total 

Disagree 

Total 

Agree 

1. Overview of E. coli  9% 0% 0% 18% 27% 45% 9% 90% 

2. Overview of 

Salmonella 

9% 0% 0% 18% 27% 45% 9% 90% 

3. Biology of the 

organism in the 

environment 

9% 0% 9% 18% 27% 36% 18% 81% 

4. Biology of the 

organism in the 

animal 

9% 0% 9% 9% 36% 36% 18% 81% 

5. Ecology of the 

organism in the 

environment 

9% 0% 9% 9% 18% 55% 18% 81% 

6. Ecology of the 

organism in the 

animal 

9% 0% 9% 0% 36% 45% 18% 81% 

7. Factors that 

influence shedding  

9% 0% 0% 9% 27% 55% 9% 90% 

8. Data on other food 

borne pathogens 

0% 9% 9% 64% 18% 0% 18% 82% 
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Table 4.2 Continued         

Topic Area Strongly 

Disagree 

Disagree Somewhat 

Disagree 

Somewhat 

Agree 

Agree Strongly 

Agree 

Total 

Disagree 

Total 

Agree 

9. Misuse of 

antibiotics and its 

contribution to 

human health 

problems 

0% 18% 9% 55% 0% 18% 27% 73% 

10. Drug residue issues 

and withdraw times 

0% 18% 18% 18% 36% 9% 36% 63% 

11. Animal care issues 9% 9% 27% 27% 27% 0% 45% 54% 

12. Ecology pathogens 0% 0% 18% 45% 9% 9% 18% 63% 

13. Movement of the 

pathogen through 

the production 

system (i.e. gate to 

plate) 

9% 0% 9% 9% 45% 27% 18% 81% 

14. Event from the 

packing plant to 

plate to control E. 

coli 0157 

9% 0% 0% 27% 45% 18% 9% 90% 

15. Interventions 

available 

9% 0% 0% 27% 45% 18% 9% 90% 

16. Interventions in 

testing 

9% 0% 27% 18% 27% 18% 36% 63% 
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Table 4.2 Continued         

Topic Area Strongly 

Disagree 

Disagree Somewhat 

Disagree 

Somewhat 

Agree 

Agree Strongly 

Agree 

Total 

Disagree 

Total 

Agree 

17. Regulatory 

framework 

surrounding food 

safety 

9% 0% 27% 36% 18% 9% 36% 63% 

18. Likely future 

changes to 

regulation 

9% 9% 18% 55% 9% 0% 36% 64% 

19. The technical 

aspects of fit-for-

human-

consumption 

9% 18% 27% 45% 0% 0% 54% 45% 

20. Consequence of 

food safety on farm, 

(i.e. human illness, 

trade issues, and 

economics) 

9% 0% 0% 36% 45% 9% 9% 90% 

21. Current strategies to 

enhance food safety 

9% 0% 0% 27% 36% 27% 9% 90% 

22. Current research in 

the area 

9% 0% 0% 45% 27% 18% 9% 90% 
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Table 4.2 Continued         

Topic Area Strongly 

Disagree 

Disagree Somewhat 

Disagree 

Somewhat 

Agree 

Agree Strongly 

Agree 

Total 

Disagree 

Total 

Agree 

23. Cost-benefit 

analysis of not 

exercising "due 

diligence" possible 

legal ramifications 

9% 0% 18% 36% 27% 18% 27% 81% 

24. Correlations 

between animal 

health, productivity, 

and food safety 

9% 0% 0% 45% 27% 18% 9% 90% 

25. Food safety 9% 9% 0% 27% 18% 36% 18% 81% 

26. Environmental 

health 

9% 9% 27% 36% 9% 9% 45% 54% 

27. Feed and water 

sanitation 

9% 9% 18% 27% 18% 18% 36% 63% 

28. Pest and wildlife 

control 

20% 0% 10% 40% 10% 20% 30% 70% 

29. Intentional acts of 

contamination 

18% 0% 27% 27% 18% 9% 45% 54% 

30. Residues in the feed 

yard 

 

9% 9% 18% 27% 18% 18% 36% 63% 
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Table 4.2 Continued         

Topic Area Strongly 

Disagree 

Disagree Somewhat 

Disagree 

Somewhat 

Agree 

Agree Strongly 

Agree 

Total 

Disagree 

Total 

Agree 

31. Homeland security 

in the feed yard 

10% 10% 40% 30% 10% 0% 60% 40% 

32. Human and animal 

epidemiological  

9% 18% 18% 36% 9% 9% 45% 54% 

33. Impact of food 

safety on beef 

markets 

18% 0% 36% 9% 18% 18% 54% 45% 

34. Best practices - in 

depth and with 

examples 

 

18% 0% 9% 18% 9% 45% 27% 72% 

35. Pre-harvest 

interventions - those 

that are approved 

and their 

recommended use 

 

9% 0% 0% 27% 18% 45% 9% 90% 

36. Biological agents 

passed to 

consumers through 

bovine derived food 

products 

 

0% 9% 27% 27% 9% 27% 36% 63% 
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Table 4.2 Continued         

Topic Area Strongly 

Disagree 

Disagree Somewhat 

Disagree 

Somewhat 

Agree 

Agree Strongly 

Agree 

Total 

Disagree 

Total 

Agree 

37. Chemical agents 

passed to 

consumers through 

bovine derived food 

products 

9% 18% 27% 18% 0% 27% 54% 45% 

38. Management 

interventions 

9% 0% 0% 45% 18% 27% 9% 90% 

39. Potential of 

pathogens being 

harbored in cattle 

9% 0% 0% 27% 36% 27% 9% 90% 

40. Salmonella as a 

human and animal 

pathogen 

 

9% 0% 0% 27% 45% 18% 9% 90% 

41. Potential of campy 

on a feedlot 

 

9% 9% 0% 64% 9% 9% 18% 82% 

42. Water/manure flow 

off the lot to 

evaluate risks off-

site 

 

9% 0% 9% 36% 18% 27% 18% 81% 
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Table 4.2 Continued         

Topic Area Strongly 

Disagree 

Disagree Somewhat 

Disagree 

Somewhat 

Agree 

Agree Strongly 

Agree 

Total 

Disagree 

Total 

Agree 

43. Background 

information on how 

much food safety 

concerns cost feeder 

9% 0% 27% 18% 45% 0% 36% 63% 

44. Basic understanding 

of ecology of 

common food 

safety pathogens in 

beef yards 

9% 0% 0% 9% 73% 9% 9% 90% 

45. A basic 

understanding of 

whether or not pre-

harvest activities 

affect the safety of 

food 

9% 0% 0% 18% 36% 36% 9% 90% 

46. Animal welfare 

issues 

0% 27% 36% 18% 9% 9% 63% 36% 

47. Appropriate 

administration of 

injections 

9% 27% 9% 36% 9% 9% 45% 54% 

48. Principles of Total 

Quality 

Management 

9% 9% 27% 18% 27% 9% 45% 54% 



 

 
 

6
0 

Table 4.2 Continued         

Topic Area Strongly 

Disagree 

Disagree Somewhat 

Disagree 

Somewhat 

Agree 

Agree Strongly 

Agree 

Total 

Disagree 

Total 

Agree 

49. Principles of 

Hazard Analysis 

Critical Control 

Points 

9% 0% 18% 27% 18% 27% 27% 72% 

50. Results for National 

Beef Quality Audits 

of 1991,1995, 2000, 

and 2005 

9% 9% 27% 9% 36% 9% 45% 54% 

         

51. Danger of broken 

needles left in the 

animal 

9% 9% 9% 36% 36% 0% 27% 72% 

52. Danger of bird 

shot/buckshot 

9% 9% 18% 27% 36% 0% 36% 63% 

53. Use of metal rings 

as laparotomy 

sutures 

9% 9% 36% 18% 27% 0% 54% 45% 

54. Importance of 

cleaning and 

sanitizing  troughs 

0% 9% 36% 18% 9% 27% 45% 54% 

55. Importance of 

cleaning feed-bunks 

0% 18% 18% 27% 9% 27% 36% 63% 
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Table 4.2 Continued         

Topic Area Strongly 

Disagree 

Disagree Somewhat 

Disagree 

Somewhat 

Agree 

Agree Strongly 

Agree 

Total 

Disagree 

Total 

Agree 

56. Importance of 

cleaning pen-floor 

surfaces 

0% 9% 18% 27% 18% 27% 27% 72% 

57. Circumstantial use 

of sand, shavings 

and bedding 

9% 9% 27% 27% 27% 0% 45% 54% 

58. Intervention 

techniques 

including direct fed 

microbial and 

vaccines 

 

9% 0% 0% 18% 27% 45% 9% 90% 

59. Danger of 

inadvertent contact 

with prohibited 

chemicals 

 

9% 9% 27% 18% 36% 0% 45% 54% 

60. Withdraw times for 

antibiotics 

 

9% 9% 18% 18% 18% 27% 36% 63% 

61. Withdraw times for 

other production 

aids 

9% 9% 27% 9% 27% 18% 45% 54% 



 

 
 

6
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Table 4.2 Continued         

Topic Area Strongly 

Disagree 

Disagree Somewhat 

Disagree 

Somewhat 

Agree 

Agree Strongly 

Agree 

Total 

Disagree 

Total 

Agree 

62. Dependence upon 

company 

veterinarian in 

decisions regarding 

off-label uses of 

pharmaceuticals 

9% 9% 9% 36% 9% 27% 27% 72% 

63. Link between pre-

harvest food safety 

and final product 

safety 

9% 0% 0% 9% 45% 36% 9% 90% 

64. Factors contributing 

to the emergence of 

antimicrobial drug 

resistance 

0% 9% 27% 36% 18% 9% 36% 63% 

65. Potential of 

contamination of 

other food crops 

from cattle 

0% 9% 9% 18% 36% 27% 18% 81% 

66. Overview of recent 

outbreaks 

0% 9% 0% 45% 36% 9% 9% 90% 

67. Sources/Reservoirs 

of food-borne 

pathogens 

9% 0% 0% 36% 36% 18% 9% 90% 
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Table 4.2 Continued         

Topic Area Strongly 

Disagree 

Disagree Somewhat 

Disagree 

Somewhat 

Agree 

Agree Strongly 

Agree 

Total 

Disagree 

Total 

Agree 

68. Overview of pre-

harvest research 

9% 0% 9% 27% 18% 36% 18% 81% 

69. Sources of 

information for pre-

harvest research 

9% 0% 18% 27% 27% 18% 27% 72% 
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Round Three Responses in Delphi Study 

In the third round of the Delphi study, researchers again relied on the same 27 

academic and industry experts for their opinions on the topic areas as they did in previous 

rounds.  Researchers used the topic areas from the second round that received 80% or 

higher of total agreement that they should be included in the pre-harvest food safety 

workshop (31 total topic areas) and asked the panel to determine if there were any topic 

areas they would like to reconsider and not include in the workshop.  Please see table 4.3 

of illustration of topic areas and percentage of experts who chose to reconsider.  Each 

item is listed, along with the frequency that an expert from the panel voted to not include.  

The percentage is directly to the right of the frequency, showing the percentage of 

agreement that the expert panel agreed that item should be re-considered and not included 

in the workshop. 

Table 4.3   

Items from round two (the previous round) that were chosen to be included in a pre-harvest 

food safety workshop. The percentage represents the number of experts who agreed to 

reconsider, and not include in the workshop (N=31) 

  

Topic Area N % 

1. Overview of E. coli  1 9% 

2. Overview of Salmonella 1 9% 

3. Biology of the organism in the environment 1 9% 

4. Biology of the organism in the animal 1 9% 

5. Ecology of the organism in the environment 1 9% 

6. Ecology of the organism in the animal 1 9% 

7. Factors that influence shedding  1 9% 

8. Data on other food borne pathogens 1 9% 
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Table 4.3 Continued   

Topic Area N % 

9. Movement of the pathogen through the production 

system (i.e. gate to plate) 

1 9% 

10. Events from the packing plant to plate to control E. coli 

0157. 

2 18% 

11. Interventions available 1 9% 

12. Consequence of food safety on farm, (i.e. human 

illness, trade issues, and economics) 

1 9% 

13. Current strategies to enhance food safety 0 0% 

14. Cost-benefit analysis of not exercising "due diligence" 

possible legal ramifications 

0 0% 

15. Current research in the area 1 9% 

16. Correlations between animal health, productivity, and 

food safety 

0 0% 

17. Food safety 1 9% 

18. Pre-harvest interventions - those that are approved and 

their recommended use 

0 0% 

19. Management interventions 0 0% 

20. Potential of pathogens being harbored in cattle 1 9% 

21. Salmonella as a human and animal pathogen 1 9% 

22. Potential of campy on a feedlot 4 36% 

23. Water/manure flow off the lot to evaluate risks off-site 0 0% 

24. Basic understanding of ecology of common food safety 

pathogens in beef yards 

0 0% 

25. A basic understanding of whether or not pre-harvest 

activities affect the safety of food 

0 0% 

26. Intervention techniques including direct fed microbial 

and vaccines 

0 0% 
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Table 4.3 Continued   

Topic Area N % 

27. Link between pre-harvest food safety and final product 

safety 

0 0% 

28. Potential of contamination of other food crops from 

cattle 

0 0% 

29. Overview of recent outbreaks 1 9% 

30. Sources/Reservoirs of food-borne pathogens 0 0% 

31. Overview of pre-harvest research 0 0% 

 

Table 4.4 displays the items that the expert panel had previously chosen from 

round two as items that should not be included in the pre-harvest food safety workshop 

(less than 80% total agreement level).  Similar to table 4, item is on the left side of the 

table, with the frequency and percentage to the right of the item.  Researchers gave the 

expert panel the option of reconsidering any of the below items and include them on the 

workshop.  There were no items that were reconsidered and included in the pre-harvest 

food safety workshop.  Of the 27 industry and academia experts asked to participate, 9 

completed the instrument. Please see Appendix E for instrument. 

Table 4.4   

 Items that were chosen not to include from round two. The percentage represents the number 

of experts who agreed that the following topic areas should be reconsidered and included in 

the workshop (N=38) 

  

Topic Area         N            % 

1. Misuse of antibiotics and its contribution to human 

health problems 

2 18% 

2. Drug residue issues and withdraw times 3 27% 
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Table 4.4 Continued   

Topic Area         N            % 

3. Animal care issues 0 0% 

4. Ecology pathogens 0 0% 

5. Interventions in testing 0 0% 

6. Regulatory framework surrounding food safety 1 9% 

7. Likely future changes to regulation 0 0% 

8. The technical aspects of fit-for-human-consumption 1 9% 

9. Environmental health 1 9% 

10. Feed and water sanitation 3 27% 

11. Pest and wildlife control 3 27% 

12. Intentional acts of contamination 1 9% 

13. Residues in the feed yard 2 18% 

14. Homeland security in the feed yard 1 9% 

15. Human and animal epidemiological 0 0% 

16. Impact of food safety on beef markets 2 18% 

17. Best practices - in depth and with examples 3 27% 

18. Biological agents passed to consumers through bovine 

derived food products 

0 0% 

19. Chemical agents passed to consumers through bovine 

derived food products 

1 9% 

20. Background information on how much food safety 

concerns cost the cattle feeder 

4 36% 

21. Animal welfare issues 0 0% 

22. Appropriate administration of injections 2 18% 

23. Principles of Total Quality Management 1 9% 
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Table 4.4 Continued   

Topic Area         N            % 

24. Principles of Hazard Analysis Critical Control Points 1 9% 

25. Results for National Beef Quality Audits of 1991,1995, 

2000, and 2005 

1 9% 

26. Danger of broken needles left in the animal 3 27% 

27. Danger of bird shot/buckshot 3 27% 

28. Use of metal rings as laparotomy sutures 1 9% 

29. Importance of cleaning and sanitizing water troughs 1 9% 

30. Importance of cleaning feed-bunks 1 9% 

31. Importance of cleaning pen-floor surfaces 1 9% 

32. Circumstantial use of sand, shavings and bedding 0 0% 

33. Danger of inadvertent contact with prohibited 

chemicals 

0 0% 

34. Withdraw times for antibiotics 4 36% 

35. Withdraw times for other production aids 2 18% 

36. Dependence upon company veterinarian in decisions 

regarding off-label uses of pharmaceuticals 

2 18% 

37. Factors contributing to the emergence of antimicrobial 

drug resistance 

3 27% 

38. Sources of information for pre-harvest research 3 27% 
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Round Four Responses in Delphi Study 

Each of the items from round three advanced to round four of the Delphi study.  It 

was in the fourth round of the Delphi study that researchers asked the expert panel to rate 

each topic on a scale of importance that the item should be presented at a pre-harvest 

food safety workshop.  The scale ranged from 1 to 10, with 1 being not important at all to 

10 being extremely important that it should be presented at the workshop (please see 

Appendix F).  As in the previous three rounds of Delphi research, the same 27 industry 

and academia experts were invited to participate in the fourth round of Delphi study.  Of 

the 27, 14 completed the fourth round instrument.  Importance scores were based on the 

total score for importance rankings (8-10 levels of importance) for each topic area.  For 

example, “Overview of  E. coli” received an importance score of 9.  Researchers were 

able to total each item‟s importance score in this manner and assign each topic area an 

importance score.  Once round four was complete, ICFIE personnel grouped similar topic 

areas to form 10 constructs.  The importance scores for each topic area within a particular 

construct were averaged together to form the importance score for the construct.  Table 

4.5 shows each topic area and the total score for importance.  The topic area is listed on 

the left side of the table and the frequency for each importance level is also listed, going 

from the left to the right side.  Among the highest scores received were overview of E. 

coli, overview of salmonella, and factors that influence shedding.  Among those items 

receiving the lowest importance level scores were biology of the organism in the 

environment, data on other food borne pathogens, and correlations between animal 

health, productivity, and food safety.
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Table 4.5  

Item and score for importance from the industry and academic expert panel. Each number is the 

corresponding number of votes for importance score. The scores were a range from 1 to 10 (N=31) 

 

Topic Area 1 2 3 4 5 6 7     8       9       10  

1. Overview of E. coli  0 0 1 1 1 1 1 3 2 4 

2. Overview of 

Salmonella 

0 0 1 1 1 1 1 3 3 3 

3. Biology of the 

organism in the 

environment 

0 0 1 0 3 4 1 1 3 1 

4. Biology of the 

organism in the animal 

0 0 0 0 2 5 1 1 3 2 

5. Ecology of the 

organism in the 

environment 

0 0 0 0 1 2 3 1 4 3 

6. Ecology of the 

organism in the animal 

0 0 0 0 1 1 3 1 4 4 

7. Factors that influence 

shedding  

0 0 0 0 1 0 2 2 7 2 

8. Data on other food 

borne pathogens 

0 0 0 0 5 2 2 3 1 1 

9. Movement of the 

pathogen through the 

production system (i.e. 

gate to plate) 

0 0 0 0 1 0 2 4 3 4 

10. Events from the 

packing plant to plate 

to control E. coli 0157. 

0 0 0 1 1 1 0 5 4 2 

11. Interventions available 0 0 0 0 0 1 2 2 4 5 

12. Consequence of food 

safety on farm, (i.e. 

human illness, trade 

issues, and economics) 

0 0 0 0 2 1 1 4 2 4 
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Table 4.5 Continued           

Topic Area     1    2    3    4    5   6     7     8 9     10 

13. Current strategies to 

enhance food safety 

0 0 0 0 0 1 1 5 5 2 

14. Cost-benefit analysis 

of not exercising "due 

diligence" possible 

legal ramifications 

0 0 0 0 1 3 2 3 4 1 

15. Current research in the 

area 

0 0 0 0 1 0 3 3 5 2 

16. Correlations between 

animal health, 

productivity, and food 

safety 

0 0 0 0 3 2 3 1 4 1 

17. Food safety 0 0 0 0 2 1 1 2 4 4 

18. Pre-harvest 

interventions - those 

that are approved and 

their recommended use 

0 0 0 0 0 2 1 3 3 5 

19. Management 

interventions 

0 0 0 0 0 2 1 3 4 4 

20. Potential of pathogens 

being harbored in 

cattle 

0 0 0 0 2 3 2 3 2 2 

21. Salmonella as a human 

and animal pathogen 

0 0 0 0 1 0 3 4 3 3 

22. Potential of campy on 

a feedlot 

0 0 2 0 2 2 4 1 2 2 

23. Water/manure flow off 

the lot to evaluate risks 

off-site 

0 0 0 0 5 2 0 2 3 5 

24. Basic understanding of 

ecology of common 

food safety pathogens 

0 0 0 0 0 0 4 3 5 2 



Texas Tech University, Mark Russell, August 2011 
 

72 
 

Table 4.5 Continued           

Topic Area     1    2    3   4    5   6    7     8 9    10 

25. A basic understanding 

of whether or not pre-

harvest activities affect 

the safety of food 

0 0 0 0 0 2 3 2 4 3 

26. Intervention techniques 

including direct fed 

microbial and vaccines 

0 0 0 0 1 1 1 2 5 4 

27. Link between pre-

harvest food safety and 

final product safety 

0 0 0 0 1 0 3 2 5 3 

28. Potential of 

contamination of other 

food crops from cattle 

0 0 0 0 0 2 3 4 4 1 

29. Overview of recent 

outbreaks 

0 0 0 3 0 1 3 3 3 1 

30. Sources/Reservoirs of 

food-borne pathogens 

0 0 0 0 0 1 3 3 5 2 

31. Overview of pre-

harvest research 

0 0 0 1 1 1 1 2 4 4 
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Constructs 

Based on the results of round 4 of the Delphi study, the 10 constructs were 

developed, along with a corresponding importance score.  ICFIE personnel developed the 

constructs based on groups of similar topic areas.  The importance score for each 

construct was based on the average number given from the expert panel of academic and 

industry experts.  The scores were based on a scale of 1-10, with 1 being not important at 

all to 10 being extremely important.  Table 4.6 illustrates each construct and its 

corresponding importance score.     

Table 4.6   

Constructs and Importance Score   

Construct Importance Score  

1.  Transportation, lariage, and food safety 8.43  

2. Overview of E.coli 0157:H7 7.79  

3. Overview of Salmonella 7.71  

4. Reduction of E. coli O157:H7 in cattle using Direct-fed 

Microbials 

8.50  

5. Distiller‟s Grains 8.50  

6. Dust on the Feedlot 7.92  

7. Importance of food safety 8.21  

8. Vaccine control of E. coli O157 8.50  

9. Other Interventions 8.50  

10. Emerging Issues 8.21  

TOTAL   
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Construct I – Transportation, Lairage, and Food Safety 

Construct one pertained to determining participants‟ knowledge of transportation, 

lariage, and food safety.  More specifically, this construct was devoted to determining 

strategies that could prevent an increase in pathogen loads in feces and hides in cattle, 

factors associated with an increase in pathogen prevalence on the hide in the lariage area, 

the area associated with the highest contamination of E. coli and Salmonella, and location 

of sampling on the carcass.  

Construct II – Overview of E. coli O157:H7  

 Construct two pertained to the specific identity and overview of E. coli 0157:H7 

and its prevalence in cattle.  More specifically, participants were tested in areas such as 

illnesses produced by E. coli 0157, the primary source of contamination of a carcass with 

E. coli 0157:H7, and when E. coli 0157 was first identified. 

Construct III – Overview of Salmonella  

 Construct three pertained to the Overview of Salmonella.  For example, 

participants were tested on the amount of serovars of Salmonella, the most common 

serovar associated with human illness, the primary reservoir of Salmonella, and the 

number of deaths associated with Salmonella each year.  

Construct IV – Reduction of E. coli O157:H7 in cattle using Direct-fed Microbials  

 Construct four pertained to the reduction of E. coli 0157:H7 in cattle using direct-

fed microbials.  Participants in the workshop were asked to answer questions pertaining 

to: mechanisms of action of lactic acid bacteria to reduce pathogens, lactic acid bacteria 

and its inhibition of E. coli 0157:H7, issues pertaining to NP51 and hide carriage 

combined with performance gained from NP51. 
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Construct V – Distiller’s Grains  

This section was designed to test the participants‟ knowledge of grain sources of 

distiller‟s grain, trends of feeding distiller‟s grains, factors that might change the 

shedding of E. coli 0157:H7 when feeding distiller‟s grain, and characteristics of feedlot 

cattle fed wet distiller‟s grains. 

Construct VI – Dust on the Feedlot  

 This particular construct was designed to test the workshop participants‟ 

knowledge on the consequences of dust on the feedlot.  More specifically, participants 

were asked to identify the pathogen that increased on the hides of cattle with prevalence 

of dust on the feedlot, places around the feedlot that E. coli and 0157H:7 and Salmonella 

around the feedlot, locations of controlling dust around the feedlot, and consequences of 

dust from feedlots as it spreads contaminate pathogens onto the hides of cattle.  

Construct VII - Importance of Food Safety  

 This construct pertained to the importance of food safety.  Participants in the 

workshop were asked questions that dealt primarily with recalls occurring and segments 

of the industry that food safety impacts the most (i.e. feedlot, packer, retailer, processor, 

or cow calf producer).  

Construct VIII - Vaccine control of E. coli O157  

 Construct eight was developed to test the knowledge level of workshop 

participants in the area of vaccine control of E. coli 0157H:7 in feedlot cattle.  For 

example, participants were asked questions that pertained to vaccines and their use to 

prevent the prevalence on the cattle, vaccines that reduce summer-time prevalence vs. 
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winter-time prevalence, actual vaccines against E. coli 0157 H:7 in the United States, and 

locations that vaccines have been evaluated and researched (i.e. research feedlots, 

commercial feedlots). 

Construct IX – Other Interventions  

The ninth construct was intended to test the knowledge of participants in other 

interventions available to feedlot management.  Specifically, participants were asked 

questions that dealt with methods of controlling E. coli 0157:H7 in feedlots, legal 

medications to use in an effort to control E. coli in feedlot cattle, uses of bacteriophages, 

and management factors that have been shown to reduce E. coli 0157:H7 in feedlot cattle.  

Construct X – Emerging Issues  

The tenth construct pertained to emerging issues in food safety at the pre-harvest 

level. Participants were asked questions that dealt with Salmonella found in feedlot cattle 

and their characteristics, using antibiotics in feedlot cattle.  

Pre-Test Knowledge Results  

At the beginning of the first day of the workshop, participants were asked to 

complete a pre-test that tested their knowledge level of pre-harvest food safety topics 

(please see Appendix J).  This test would later be referred to as the knowledge pre-test.  

Prior to completing the pre-test, there was no discussion of any topics at the workshop.  

Table 4.7 illustrates results for all participants in each construct area.  Each number 

indicates the average number of correct questions in each construct.  There were four 

questions in each construct.  The percentage correct for each construct ranged from 33-

66%.  The average amount of questions answered correctly by a participant (out of 4) was 
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1.96 or about 49%, with the highest average being dust on the feedlot (2.63) and the 

lowest being transportation, lariage, and food safety (1.32).   

Table 4.7 

Pre-test knowledge scores of workshop participants prior to workshop beginning (N=10) 

Topic Area/Construct Mean Knowledge 

Score 

% Correct  

1.  Transportation, lariage, and food safety 1.32 33%  

2. Overview of E.coli 0157:H7 2.00 50%  

3. Overview of Salmonella 1.37 34%  

4. Reduction of E. coli O157:H7 in cattle 

using Direct-fed Microbials 

1.33 33%  

5. Distiller‟s Grains 2.23 56%  

6. Dust on the Feedlot 2.63 66%  

7. Importance of food safety 2.47 62%  

8. Vaccine control of E. coli O157 2.63 66%  

9. Other Interventions 1.63 41%  

10. Emerging Issues 2.03 51%  

MEAN TOTAL 1.96 49%  
Note. Each participant was given a “1” for having a correct answer and a “0” for an incorrect answer. Each 

participant‟s construct total was added together and averaged among all workshop participants for each 

construct. The range for the knowledge score was 1-4. 

 

Modified Matrix 

The 10 constructs were then plotted on the Modified Matrix shown in figure 4.  

Individual knowledge pre-test scores from the participants were plotted on the X axis (in 

the range of 1-4).  The average knowledge score was 1.96, meaning that a 49% passing 

rate was achieved on the pre-test.  The importance scores from the panel of industry 
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experts were plotted on the Y axis (in the range of 6-10).  The average importance level 

for the topic areas was 8.22.  The results of the analysis further showed that content areas 

(1) “Transportation, Lairage, and Food Safety,” (4) “Reduction of E. coli O157:H7 in 

cattle using Direct-fed Microbials,” and (9) “Other Interventions” were determined to be 

critical needs.  Thus, researchers were able to find an area the demanded the highest 

amount of attention at the workshop. 

In addition, “Overview of Salmonella” was found to be a low-level need.  

Therefore, this area was devoted a small allotment of time during the workshop in 

comparison to the critical needs which were discussed at great length.  The remaining six 

constructs identified by the industry panel were covered in the curriculum but only at the 

cursory level. 
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Post-Test Knowledge Results 

At the completion of the workshop, participants were asked to complete a 

knowledge post-test of the pre-harvest food safety topics presented at the workshop.  

Questions were kept within the same constructs, however during the post-test, the 

constructs were arranged in a different order than seen previously.  Overall, the test 

scores increased from 50% on the pre-test, to 75% on the post-test.  Table 4.8 illustrates 

the post-test knowledge scores with each corresponding percent of correct answers.   

Table 4.8    

Post-test knowledge scores of participants for each construct at the completion of the pre-

harvest food safety workshop (N=10) 

   

Topic Area/Construct Mean Knowledge 

Score 

% Correct  

1.  Transportation, lariage, and food safety 2.93 73%  

2. Overview of E.coli 0157:H7 3.37 84%  

3. Overview of Salmonella 2.23 56%  

4. Reduction of E. coli O157:H7 in cattle 

using Direct-fed Microbials 

2.57 64%  

5. Distiller‟s Grains 2.87 72%  

6. Dust on the Feedlot 3.50 88%  

7. Importance of food safety 2.97 74%  

8. Vaccine control of E. coli O157 3.57 89%  

9. Other Interventions 2.80 70%  

10. Emerging Issues 3.10 78%  

            TOTAL 2.99 75%  
Note. Each participant was given a “1” for having a correct answer and a “0” for an incorrect answer. Each 

participant‟s construct total was added together and averaged among all workshop participants for each 

construct. The range for the knowledge score was 1-4.
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Knowledge Overall Score – Percent Increase for Topic/Construct Area 

 At the conclusion of the pre-harvest food safety workshop, researchers compared 

the pre and post-tests.  Each construct demonstrated an increase in knowledge.  It should 

also be noted that there was an overall increase of 50% for the total test score.  For the 

workshop participants, the post-test was significantly higher (M = 75%) than the pre-test, 

t (29) = -11.07, p = < .001.  Table 4.9 consists of the scores for the pre and post-tests.  

Table 4.9 illustrates the increase in each construct along with a total increase seen overall.     

Table 4.9     

Overall score of workshop participants with increase in score for each construct (N=10)     

Topic Area/Construct Pre-Test % 

Correct 

Post-Test % 

Correct 

Percent 

Increase 

 

1.  Transportation, lariage, and 

food safety 

33% 73% 121%  

2. Overview of E.coli 0157:H7 50% 84% 68%  

3. Overview of Salmonella 34% 56% 65%  

4. Reduction of E. coli O157:H7 

in cattle using Direct-fed 

Microbials 

33% 64% 94%  

5. Distiller‟s Grains 56% 72% 29%  

6. Dust on the Feedlot 66% 88% 33%  

7. Importance of food safety 62% 74% 19%  

8. Vaccine control of E. coli O157 66% 89% 35%  

9. Other Interventions 41% 70% 70%  

10. Emerging Issues 51% 78% 53%  

TOTAL 49% 75% 50%  
Note. Each participant was given a “1” for having a correct answer and a “0” for an incorrect answer. Each 

participant‟s construct total was added together and averaged among all workshop participants for each 

construct. 
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Demographics 

 Prior to the workshop beginning, a demographics questionnaire was distributed to 

the workshop participants.  The questionnaire asked questions that sought information 

such as: gender, ethnicity, job title, location of employment, name of employer, level of 

education, and how the participant heard about the workshop.  The majority of 

participants were white/Caucasian males who were employed in Texas.  Other states with 

representation at the workshop included: Kansas, Minnesota, Nebraska, Washington, 

Maryland, Kentucky, Wisconsin, and one participant from Mexico.  Many of the 

participants included: graduate students (Texas Tech University and West Texas A & M 

University), feedlot management, and other industry management.  Table 4.10 represents 

the quantitative data for the demographic questionnaire distributed at the pre-harvest food 

safety workshop.  Among the highest frequency counts were male (gender), 

white/Caucasian (ethnicity), Texas (location of employment) and Bachelor‟s (degree 

held). 

Table 4.10 

Demographic Characteristics of Pre-Harvest Food Safety Workshop Participants(N=30) 

Characteristic Frequency Frequency 

Percentage 

Mode 

Gender 

Female 

Male 

 

9 

21 

 

30% 

70% 

Male 

   

 Ethnicity 

   

White/Caucasian  

White/Caucasian 24 80%  
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Table 4.10 Continued    

Characteristic Frequency Frequency 

Percentage 

Mode 

Hispanic 4 13%  

    

Asian 

American/Asian 

1 3%  

African 

American/Black 

1 3%  

Location of Employment   Texas 

Texas 18 60%  

Kansas 2 6%  

Minnesota 2 6%  

Nebraska 2 6%  

Washington 2 6%  

Kentucky 1 3%  

Maryland 1 3%  

Wisconsin 1 3%  

Mexico 1 3%  

Level of Education   Bachelor‟s Degree 

Some High School 1 3%  

High School Diploma 1 3%  

Bachelor‟s Degree 11 37%  

Master‟s Degree 8 27%  

Doctorate Degree 9 30%  
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Speaker Satisfaction 

Speaker Effectiveness – Speaker One 

 The researchers randomly chose a presentation by speaker one during the pre-

harvest food safety workshop to evaluate speaker effectiveness.  The 32 item 

questionnaire contained adjectives that described an effective teacher.  These adjectives 

were randomly assigned within the questionnaire with the opposite of each teacher 

characteristic on the other side.  Known as systematic differential scale, it should also be 

noted that occasionally the positive teacher characteristic was located on the right side of 

the questionnaire, making the participants read the form more closely, thus making for a 

more accurate score for each presenter taking the test. Workshop participants were given 

the option of placing an “x” closest to the characteristic that best represented the teacher.  

There were seven possible blanks to place the “x” in.  This required re-coding various 

characteristics so that the questionnaire was uniform in nature.  Table 4.11 illustrates the 

scores for each effectiveness area combined with the corresponding standard deviation 

for each. Mean scores ranged from a low of 2.00 in the effectiveness area of logical to a 

high of 6.57 for appropriate.  

Table 4.11 

Speaker Effectiveness – Speaker One (N=32) 

  

Effectiveness Area Mean SD 

1. Appropriate  6.57 0.57 

2. Professional 6.50 0.63 

3. Energetic 6.43 0.63 

4. Applicable 6.40 0.62 
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Table 4.11 Continued   

Effectiveness Area Mean SD 

5. Spirited 6.37 0.76 

6. Accurate 6.30 0.88 

7. Articulate 6.30 0.84 

8. Effective 6.30 0.75 

9. Practical 6.30 0.65 

10. Consistent 6.23 0.82 

11. Relative 6.23 0.73 

12. Legible 6.20 0.89 

13. Diligent 6.20 0.81 

14. Organized 6.13 1.11 

15. Relevant 6.13 0.86 

16. Efficient 6.10 0.80 

17. Clear 6.07 1.08 

18. Warm 6.07 0.78 

19. Enthusiastic 6.07 1.14 

20. Precise 5.97 1.16 

21. Direct 5.93 0.94 

22. Animated 5.90 1.12 

23. Businesslike 5.90 1.35 

24. Congruent 5.87 0.94 

25. Adjustable 5.70 0.99 

26. Flexible 5.20 1.27 

27. Mobile 5.17 1.42 
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Table 4.11 Continued   

Effectiveness Area Mean SD 

28. Succinct 4.27 1.72 

29. Versatile 4.00 1.86 

30. Variable 3.87 1.70 

31. Irregular 2.80 1.06 

32. Logical 2.00 0.95 
Note. Scale of 1-7 used. 

 

Speaker Effectiveness – Speaker Two 

Similar to the Speaker Effectiveness questionnaire by speaker one, the researchers 

randomly chose a presentation by speaker two during the pre-harvest food safety 

workshop to evaluate speaker effectiveness.  The 32 item questionnaire was contained 

adjectives that described an effective teacher.  These adjectives were randomly assigned 

within the questionnaire with the opposite of each teacher characteristic on the other side.  

Additionally, it should also be noted that occasionally the positive teacher characteristic 

was located on the right side of the questionnaire.  The same formatting took place on 

this scale as the previous scale.  Once the data was collected, researchers arranged the 

questionnaire so that the highest score represented the positive characteristic in each 

adjective, while the lowest score represented the negative adjective.  This required re-

coding various characteristics so that the questionnaire was uniform in nature.  Table 4.12 

illustrates each effectiveness area mean score for speaker two, along with the 

corresponding standard deviation for each.  Mean scores ranged from 3.14 for irregular to 

6.69 scores for appropriate and professional.  
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Table 4.12 

Speaker Effectiveness – Speaker Two (N=32) 

  

Effectiveness Area Mean SD 

1. Professional  6.69 0.47 

2. Appropriate 6.69 0.47 

3. Relevant 6.66 0.48 

4. Applicable 6.52 0.63 

5. Efficient 6.41 0.73 

6. Articulate 6.38 0.78 

7. Relative 6.38 0.68 

8. Effective 6.34 0.77 

9. Practical 6.31 0.76 

10. Accurate 6.28 0.80 

11. Businesslike 6.17 0.97 

12. Diligent 6.17 0.66 

13. Organized 6.14 0.95 

14. Clear 6.10 0.94 

15. Consistent 6.10 0.82 

16. Precise 6.03 0.73 

17. Legible 6.00 0.80 

18. Direct 5.93 0.88 

19. Warm 5.90 0.90 

20. Enthusiastic 5.86 0.88 

21. Spirited 5.79 0.86 

22. Adjustable 5.76 0.95 
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Table 4.12 Continued   

Effectiveness Area Mean SD 

23. Energetic 5.76 0.95 

24. Congruent 5.59 1.09 

25. Flexible 5.55 1.27 

26. Animated 5.41 1.27 

27. Mobile 5.07 1.67 

28. Logical 4.93 2.40 

29. Succinct 4.62 1.61 

30. Variable 4.17 1.71 

31. Versatile 3.69 1.89 

32. Irregular 3.14 1.38 
Note. Scale of 1-7 used. 

Speaker Effectiveness – Speaker 3 

Similar to the Speaker Effectiveness questionnaire by speakers two and three, the 

researchers randomly chose a presentation by speaker 3 during the pre-harvest food 

safety workshop to evaluate speaker effectiveness.  The 32 item questionnaire was 

contained adjectives that described an effective teacher.  These adjectives were randomly 

assigned within the questionnaire with the opposite of each teacher characteristic on the 

other side.  This method of data collection is known as semantic differential scale.  

Workshop participants were given the option of placing an “x” closest to the 

characteristic that best represented the teacher.  There were seven possible blanks to place 

the “x” in.  Once the data was collected, researchers arranged the questionnaire so that 

the highest score represented the positive characteristic in each adjective, while the 
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lowest score represented the negative adjective.  This required re-coding various 

characteristics so that the questionnaire was uniform in nature.  Table 4.13 shows the 

average score for each of the effectiveness areas for speaker three, along with the 

standard deviation for each.  Mean scores ranged from 3.23 for irregular to scores of 6.43 

for professional. 

Table 4.13 

Speaker Effectiveness – Speaker Three (N=32) 

  

Effectiveness Area Mean SD 

1. Professional 6.43 0.63 

2. Relevant 6.37 0.67 

3. Applicable 6.37 0.61 

4. Relative 6.23 0.73 

5. Appropriate 6.20 1.06 

6. Consistent 6.17 0.91 

7. Articulate 6.13 0.68 

8. Practical 6.13 0.68 

9. Legible 6.10 0.80 

10. Warm 6.07 0.64 

11. Organized 6.03 0.96 

12. Direct 6.03 0.96 

13. Enthusiastic 6.03 0.96 

14. Effective 6.00 0.79 

15. Spirited 5.97 0.89 

16. Efficient 5.97 0.96 
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Table 4.13 Continued   

Effectiveness Area Mean SD 

17. Businesslike 5.97 1.07 

18. Clear 5.93 0.94 

19. Congruent 5.83 0.79 

20. Energetic 5.80 1.10 

21. Diligent 5.80 1.00 

22. Accurate 5.77 1.04 

23. Precise 5.67 1.15 

24. Animated 5.60 1.07 

25. Adjustable 5.57 1.17 

26. Flexible 5.13 1.43 

27. Mobile 4.90 1.56 

28. Succinct 4.70 1.78 

29. Logical 4.37 2.00 

30. Variable 4.20 1.69 

31. Versatile 3.70 1.82 

32. Irregular 3.23 1.25 
Note. Scale of 1-7 used. 

 

 

Overall Speaker Effectiveness – Total 

The below table represents the total average of all three speakers from the pre-

harvest food safety workshop.  The 32 item questionnaire contained adjectives that 

described an effective teacher.  These adjectives were randomly assigned within the 

questionnaire with the opposite of each teacher characteristic on the other side.  
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Additionally, it should also be noted that occasionally the positive teacher characteristic 

was located on the right side of the questionnaire. Workshop participants were given the 

option of placing an “x” closest to the characteristic that best represented the teacher.  

There were seven possible blanks to place the “x” in.  Once the data was collected, 

researchers arranged the questionnaire so that the highest score represented the positive 

characteristic in each adjective, while the lowest score represented the negative adjective.  

This required re-coding various characteristics so that the questionnaire was uniform in 

nature.  This particular method of data collection is known as semantic differential.  

Table 4.14 illustrates the average speaker effectiveness score for all three speakers.  The 

grand total mean and standard deviation is included in the table.  The highest score for all 

speakers came from the effectiveness area of professional (6.54).  The lowest 

effectiveness area for all speakers was identified as irregular (3.06).  

Table 4.14 

Speaker Effectiveness – Total for all Speakers (N=32) 

  

Effectiveness Area Mean SD 

1. Professional 6.54 0.58 

2. Appropriate 6.49 0.70 

3. Inapplicable 6.43 0.62 

4. Relevant 6.39 0.67 

5. Relative 6.28 0.71 

6. Articulate 6.27 0.77 

7. Practical 6.25 0.70 

8. Effective 6.21 0.77 

9. Consistent 6.17 0.85 
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Table 4.14 Continued   

Effectiveness Area Mean SD 

10. Efficient 6.16 0.83 

11. Accurate 6.12 0.91 

12. Organized 6.10 1.01 

13. Legible 6.10 0.83 

14. Diligent 6.06 0.82 

15. Spirited 6.04 0.84 

16. Clear 6.03 0.99 

17. Warm 6.01 0.77 

18. Businesslike 6.01 1.13 

19. Energetic 6.00 0.89 

20. Enthusiastic 5.99 0.99 

21. Direct 5.96 0.93 

22. Precise 5.89 1.01 

23. Congruent 5.76 0.94 

24. Adjustable 5.68 1.04 

25. Animated 5.64 1.15 

26. Flexible 5.29 1.32 

27. Mobile 5.05 1.55 

28. Succinct 4.53 1.70 

29. Variable 4.08 1.70 

30. Versatile 3.80 1.86 

31. Logical 3.77 1.78 

32. Irregular 3.06 1.23 
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Workshop Satisfaction 

 Workshop satisfaction was based Satisfaction Attainment Theory, validated by 

Briggs, Vreede, and Reinig (2002).  The workshop participants were given the workshop 

satisfaction questionnaire at the completion of the two day workshop.  The scale for the 

instrument was from 1 – 7 with “1” being “strongly disagree, to “7” being strongly agree.  

Table 4.15 illustrates the results of the workshop satisfaction questionnaire.  The highest 

workshop satisfaction area found was “today‟s meeting was worth the effort I put into it” 

(6.30) and the lowest workshop satisfaction area found was “I feel satisfied with the 

things we achieved in today‟s meeting” (5.83). 

Table 4.15 

Workshop Satisfaction as scored on the Satisfaction Attainment Theory 

Instrument (N=15) 

  

Satisfaction Area Mean SD 

1. I benefited more from this meeting 

than it cost me to participate. 

6.03 1.67 

2. I feel satisfied about the way we 

carried out the activities in today‟s 

meeting. 

6.13 1.20 

3. The things that were accomplished 

in today‟s meeting warranted my 

effort. 

6.23 1.19 

4. When the meeting was finally over, 

I felt satisfied with the results. 

6.27 1.23 

5. Our accomplishments today give 

me a feeling of satisfaction. 

5.90 1.24 

6. I feel satisfied with the procedures 

used in today‟s meeting. 

6.17 1.15 

7. I feel good about today‟s meeting 

process. 

6.13 1.00 
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Table 4.15 Continued   

Satisfaction Area Mean SD 

8. I liked the way the meeting 

progressed today. 

6.00 1.05 

9. I feel satisfied with the way in 

which today‟s meeting was 

conducted. 

6.13 0.97 

10. Today‟s meeting was worth the 

effort I put into it. 

6.30 1.21 

11. I liked the outcome of today‟s 

meeting. 

6.03 1.30 

12. I feel satisfied with the things we 

achieved in today‟s meeting. 

5.83 1.09 

13. The results of this meeting were 

worth the time I invested. 

6.13 1.07 

14. The value I received from today‟s 

meeting justifies my efforts. 

6.17 1.23 

15. I am happy with the results of 

today‟s meeting.  

6.00 1.44 

Note. Scores for instrument was from 1-7. 
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Table 4.16 illustrates the mean and standard deviation scores for the construct 

areas of workshop satisfaction.  Each construct area represented 5 workshop statements 

of similarity.  The highest satisfaction area construct found was perceived net goal 

attainment items (6.17) and the lowest satisfaction area found was satisfaction with 

meeting outcome areas (6.00). 

Table 4.16 

Workshop Satisfaction as scored on the Satisfaction Attainment Theory 

Instrument for the three construct areas (N=3) 

  

Satisfaction Area Mean SD 

1. Perceived net goal attainment items 

(PN). 

6.17 1.27 

2. Satisfaction with meeting process 

items (SP). 

6.11 1.07 

3. Satisfaction with meeting outcome 

areas (SO). 

6.00 1.26 

Note. Scores for instrument was from 1-7. 
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CHAPTER V 

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 

Introduction 

The purpose of this study has two distinct dimensions.  The first dimension of this 

study was to determine the feasibility of using the Modified Matrix as a means for 

identifying topic areas and critical needs for an educational workshop.  Agricultural and 

extension educators should have a means for developing content for a program or 

workshop.  Without a viable means for data collection, educators are left merely guessing 

at content they believe should be included in workshop or program development.  Not 

only should there be a means for determining content, there should also be a means for 

separating content based on need.  There should be areas where educators can make the 

distinction of what is a critical need versus what is a low level need.  The second 

dimension of this study was to determine training and knowledge gaps for feedlot 

management in the area of food safety at the pre-harvest level.  The results of this 

research will serve as an important tool for food safety researchers to use to defend 

feedlots against food borne illnesses.  

In order to accomplish the purposes of the study, seven main objectives were 

sought. The results of this study have been obtained by answering and meeting the 

following questions regarding determining the feasibility of using the Modified matrix 

and determining training and knowledge gaps in feedlot management:  

1. Determine the critical constructs of inclusion for a pre-harvest food safety 

workshop. 
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2. Determine the demographic characteristics of those individuals attending a two-

day pre-harvest food safety workshop. 

3. Determine speaker effectiveness for each presenter during a two-day workshop 

discussing food safety at the pre-harvest level. 

4. Determine participant satisfaction of a two-day workshop discussing food safety 

at the pre-harvest level. 

5. Determine knowledge gain of participants in a two-day workshop through a post-

test administered at the completion of the workshop. 

6. Determine the viability of using the Modified Matrix as a method of determining 

critical needs for feedlot managers in the area of food safety.  

Procedure 

The individuals involved in this study made up four separate and distinct groups.  

The first group is the researchers.  The other groups included: ICFIE personnel, academic 

and industry expert panel, and the workshop participants.  Research commenced in 

January 2008 and was completed in June 2009. Researchers began the study be seeking a 

panel of experts compromised of both academic and industry areas.  Once the expert 

panel was determined, round one of the Delphi study commenced.  Round one of the 

Delphi study consisted of determining which topics the expert panel thought would be the 

most important to present at a pre-harvest food safety workshop.  Round two of the 

Delphi study consisted of determining the level of agreement among the expert panel that 

the topics gathered from round one should be included in the pre-harvest food safety 

workshop.  Following round two, round three of the Delphi study consisted of the expert 

panel having the opportunity to reconsider any of the items from round two and choose to 
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include, or to not include them.  Round four of the Delphi study consisted of allowing the 

expert panel to determine the importance level of each topic from previous rounds of the 

Delphi research.  

ICFIE personnel were able to combine similar topic areas and develop 10 separate 

and distinct constructs.  The importance scores for each construct were averaged to make 

an importance score for each construct.  With these importance scores gathered, 

researchers were then able to make the first set of plots onto the Modified Matrix.  

The workshop commenced on June 17, 2009 and ended on June 18, 2009. During 

the workshop, participants completed a knowledge pre-test.  This particular test was put 

together in an effort to test the knowledge of workshop participants prior to the workshop 

beginning.  With the results of the knowledge pre-test, researchers were able to complete 

the Modified Matrix and determine what the most crucial needs were for the pre-harvest 

food safety workshop.  The Modified Matrix was further validated by the increase in 

scores on the post-test administered at the completion of the workshop.  It is in this step 

of research that sets the Modified Matrix apart from previously used needs assessments 

and program development models.  Researchers can gain a clearer picture of industry 

needs combined with gaps in knowledge of noted topics by taking a glimpse at the 

Modified Matrix and making final decisions.  Less time is wasted when focusing on the 

highest areas of concern, and thus, allowing for greater amount of time spent on learning 

the greatest amount of crucial information, as seen on the 50% increase in test scores in 

the pre and post-tests.  

Also while at the workshop, participants completed a demographic questionnaire, 

presenter effectiveness instrument, and a workshop satisfaction instrument.  With these 
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items combined, the Modified Matrix was deemed as a feasible tool in workshop and 

program development.  

Summary of Findings 

The summary of findings is organized by each research objective were: 

1. Determine the critical constructs of inclusion for a pre-harvest food safety 

workshop. 

a. The 10 critical constructs for the pre-harvest food safety workshop were 

developed from a list of 69 topic areas.  The 69 topic areas were grouped 

into groups of similar them to become the 10 constructs that would be 

focused on during the workshop.  The 69 topic areas were collected from 

an expert panel made up of industry and academic experts by Delphi 

method. Data collection took place online through the survey system 

zoomerang.  

2. Determine the demographic characteristics of those individuals attending a two-

day pre-harvest food safety workshop. 

a. The majority of participants at the pre-harvest food safety workshop were 

white/Caucasian males who were employed in the state of Texas.  The 

second highest ethnicity whom participated in the workshop was 

Hispanic.  Other states with representation at the workshop included: 

Kansas, Minnesota, Nebraska, Washington, Maryland, Kentucky, 

Wisconsin, and one participant from Mexico.  The majority of the 

participants held bachelor and master‟s degrees, with a few holding 

doctorate degrees as well.  Many of the participants included: graduate 
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students (Texas Tech University and West Texas A & M University), 

feedlot management, and other industry management. 

3. Determine speaker effectiveness for each presenter during a two-day workshop 

discussing food safety at the pre-harvest level. 

a. There were total of three speakers at the pre-harvest food safety 

workshop.  Researchers randomly drew one session from each of the 

speakers to evaluate speaker effectiveness.  Based on a score of 1-7 (one 

being low and 7 being high), the average of the three speakers resulted in 

the highest score for all speakers came from the effectiveness area being 

professional.  The lowest effectiveness area for all speakers was identified 

as irregular.  

4. Determine participant satisfaction of a two-day workshop discussing food safety 

at the pre-harvest level. 

a. The workshop participants were given the workshop satisfaction 

questionnaire at the completion of the two day pre-harvest food safety 

workshop.  The scale for the instrument was from 1 – 7 with “1” being 

“strongly disagree, to “7” being strongly agree.  The highest satisfaction 

statement found at the pre-harvest food safety workshop area was today’s 

meeting was worth the effort I put into it. The lowest satisfaction 

statement found was I feel satisfied with the things we achieved in today’s 

meeting. 

5. Determine knowledge gain of participants in a two-day workshop through a post-

test administered at the completion of the workshop. 
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a. Workshop participants were given a knowledge pre-test prior to the 

workshop beginning.  Following the completion of the workshop, 

participants were given a knowledge post-test to identify knowledge gain.  

The result for the pre- test was an average of 50% correct for each 

participant.  The result for the post-test was an average of 75% for each 

participant. Thus, there was an average score of 50% higher for each 

participant at the workshop.  

6. Determine the viability of using the Modified Matrix as a method of determining 

critical needs for feedlot managers in the area of food safety.  

a. Researchers found that by focusing primarily on the most critical needs, 

there was a 50% increase in overall scores for the knowledge post-test 

scores.  Specifically, on the pre-test, the average score was a 50%.  At the 

conclusion of the workshop, the participants averaged a 75% on the test.  

These results further define the Modified Matrix as viable means of 

workshop and program development. 

Conclusions 

The researchers entered into this project with the intent of developing an accurate 

method of creating workshop content along with developing a curriculum for a pre-

harvest food safety workshop.  Prior needs assessments using the matrix model placed all 

the responsibility of determining importance and knowledge of the content on the 

participants themselves.  The researchers have developed a method of using the Modified 

Matrix to determine importance of items from people in the industry who are aware of 

current trends and issues and can speak to the topic content more effectively than 
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someone on the frontline who may not be aware of new advances in the science of food 

safety.  The participants are then tested on that content and the resulting matrix helps to 

identify areas of critical need.  Workshop content is emphasized or deemphasized based 

on those results (Russell, Brashears, and Ulmer, 2010).  For each objective, researchers 

found the following: 

1. Determine the critical constructs of inclusion for a pre-harvest food safety 

workshop. 

a. The critical constructs were found as valuable and useful information to 

both the workshop participants and instructors.  The importance level of 

these construct were an extremely important part of the workshop process.  

2. Determine the demographic characteristics of those individuals attending a two-

day pre-harvest food safety workshop. 

a. The demographic characteristics of the workshop participants were mixed 

in age, but not in race or state of employment.  Each participant shared an 

interest in food safety either at the career level or as in the case of the 

graduate students, at the pre-career level.  

3. Determine speaker effectiveness for each presenter during a two-day workshop 

discussing food safety at the pre-harvest level. 

a. The speakers were found to be effective overall.  The results show that 

each speaker can be noted as being professional as well as being 

appropriate, inapplicable, relevant speakers.  In terms of lacking 

effectiveness each speaker did not score as highly in the area of irregular.  
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4. Determine participant satisfaction of a two-day workshop discussing food safety 

at the pre-harvest level. 

a. Overall, workshop participants seemed satisfied with the workshop.  In 

particular, the following statements warranted the highest scores among 

workshop participants: Today’s meeting was worth the effort I put into it, 

when the meeting was finally over, I felt satisfied with the results, and the 

things that were accomplished in today’s meeting warranted my effort.  

This tells the researchers that participants were especially satisfied with 

the time and effort that was put into it. In addition, participants felt as 

though the objectives that were accomplished during the meeting were 

well worth the effort that was put into it.  

5. Determine knowledge gain of participants in a two-day workshop through a post-

test administered at the completion of the workshop. 

a. With the 50% gain in knowledge at the end of the workshop, it can be 

concluded that there was in immediate gain in knowledge at the 

workshop.  It can also be concluded the pre-harvest food safety workshop 

was effective in instructing food safety related topics.  

6. Determine the viability of using the Modified Matrix as a method of determining 

critical needs for feedlot managers in the area of food safety.  

a. Using an expert panel to determine the critical constructs to be included in 

a pre-harvest food safety workshop, coupled with the knowledge gain 

seen from participants in such critical areas of food safety, if it can be 
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concluded that the Modified Matrix is a viable tool for researchers to 

utilize when developing workshop content.    

 

The results of this research show that the Modified Matrix can be used to 

determine critical needs.  In this specific case, four construct areas were determined to be 

critical or low-level needs, thus giving workshop presenters areas of focus (Russell, 

Brashears, and Ulmer, 2010).    

Additionally, food safety researchers will now be better to identify gaps in 

knowledge within the area of food safety at the pre-harvest level.  However, it does not 

limit itself to food safety workshops.  The Modified Matrix can be used in all educational 

aspects when developing workshop content.  

Recommendations 

In future efforts, the researchers suggest looking at pretest/posttest scores to 

determine gain in knowledge immediately following the workshop as well as an extended 

period beyond to determine retention.  Measurements can also be taken to determine 

additional outcomes of the model for workshop evaluation such as changes in attitudes, 

skills and behaviors.   

 

Specifically, for each construct, researchers recommend the following: 

1. Determine the critical constructs of inclusion for a pre-harvest food safety 

workshop. 

a. The scale used to rank the constructs (importance level) should be same 

as the numerical scale used to determine pre and post-tests (knowledge 
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level).  Researchers used a scale of 1-10 to rank the importance level, 

while using a scale of 1-4 to rate the knowledge level.  A standardized 

scale of measurement would make the Modified Matrix easier to interpret.  

b. Additionally, the pre-test should be administered prior to the workshop 

beginning (at least one month in advance), so that the researchers can 

better prepare the needed curriculum.  In doing so, this would also aid in 

preventing the workshop participants from recognizing questions from the 

pre-test given on the first day of the workshop. 

c. The topic areas selected should be grouped into constructs prior to be 

giving a score of importance from the expert panel (which occurred in 

round four of the Delphi Study.  

2. Determine the demographic characteristics of those individuals attending a two-

day pre-harvest food safety workshop. 

a. As regional feedlots have different needs, researchers should use the 

demographic characteristics as a means of determining trends for regional 

food safety related topics.  

b. In other workshop environments, researchers can determine demographic 

characteristics that contribute to the needing to understand better food 

safety practices prior to the workshop beginning.  

3. Determine speaker effectiveness for each presenter during a two-day workshop 

discussing food safety at the pre-harvest level. 

a. It is recommended that researchers continue to use the speaker 

effectiveness instrument as a means to determine speaker effectiveness at 
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future workshops.  However, it is also recommended that researchers 

develop a means for inserting the speaker effectiveness instrument into 

the Modified Matrix and determining the correlations between speaker 

effectiveness and knowledge gain from the workshop.  

4. Determine participant satisfaction of a two-day workshop discussing food safety 

at the pre-harvest level. 

a. In future workshops, researchers should determine correlations between 

participants satisfaction with knowledge gain at the workshop.  

Additionally, researchers should determine the correlation between 

workshop satisfaction and behavior change following the workshop.  In 

essence, researchers should seek information that will lead to greater 

workshop satisfaction and how it can lead to not only a knowledge 

change, but also a positive behavior change. 

5. Determine knowledge gain of participants in a two-day workshop through a post-

test administered at the completion of the workshop. 

6. Researchers should look at alternative methods of testing knowledge.  Many 

individuals test differently under different conditions and different testing 

methods.  Thus alternative methods and conditions should be identified. 

7. Determine the viability of using the Modified Matrix as a method of determining 

critical needs for feedlot managers in the area of food safety.  

a. In an effort to determine the viability of the Modified Matrix, researchers 

should add a post, post-test at least 6 months following the workshop to 

determine knowledge retention. Furthermore, researchers should add a 
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behavior test for both prior and post workshop to determine the behavior 

change that takes place after the workshop.  A standardized measurement 

should also be developed to further allow the Modified Matrix easier to 

interpret.  

Additional testing should take place on future workshops to validate the Modified 

Matrix as a viable means of conducting needs assessments.  The Modified Matrix is 

recommended when time is available and outside expert resources are needed to develop 

and deliver workshop content (Russell, Brashears, and Ulmer, 2010).  Additionally, 

researchers should examine behavior of participants of the workshop or program prior to 

and following the workshop.  With the research conducted in this study, researchers 

propose that the Modified Matrix is a useable and feasible tool to develop workshop 

content.  
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Letter Requesting Participation from Industry and Academic Expert Panel 

Sent out January 31, 2008 

 

 

 

The International Center for Food Industry Excellence is conducting a study to determine 

the content of a workshop that will educate producers on necessary practices to ensure 

pre-harvest food safety. 

 

As a leader in the pre-harvest food safety profession, we are seeking your assistance with 

this study.  We need you to complete 3 survey instruments that will be sent in the next 8 

weeks.  The collected results of these surveys will help to determine the topics that are 

the most important issues in pre-harvest food safety and these will be used in a workshop 

to educate producers.  These surveys can either be completed on the web by following the 

link that will be sent to you via e-mail.  If you prefer, a paper survey can be sent out via 

the postal service. 

 

Upon completion of this study we hope to have educated the producers on the most 

important food safety issues that are critical on the pre-harvest level. 

 

Please respond to this e-mail address and let us know if you will or will not be 

participating. 

 

Thank you for assisting in this important activity. 

 

 

 

Sincerely, 

 

 

 

Mark Russell                                                                            Dr. Todd Brashears 

Research Assistant                                                                    Assistant Professor 

 

 

 

Dr. Mindy Brashears 

Director, ICFIE 
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REMINDER LETTER REQUESTING PARTICIPATION FROM INDUSTRY AND 

ACADEMIC EXPERT PANEL 
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Reminder Letter Requesting Participation from Industry and Academic Expert 

Panel 

Sent out February 26, 2008 

 

Two weeks ago, you received an email outlining a project to create a workshop to train 

feedlot managers about pre-harvest food safety. Thank you for your response and for 

agreeing to assist us by providing your expertise for this project.  Below, you will find 

a link to round one of this study.  Round one is a single question, but please be as detailed 

as possible.  This is in essence, a  

controlled brainstorming process and more information is always better than less. 

 

 The code listed below will be required on the survey instrument but you can be assured 

that your answers will remain anonymous.  Please complete the instrument by March 7, 

2008.  We appreciate your time and input.  Feel free to contact me should you have any 

questions or concerns. 

 

 

 CODE: 3 

 

 Click on the link below or cut and paste it into your web browser. 

 http://www.zoomerang.com/survey.zgi?p=WEB227HAQ5RBSX  

 

  

 

 

 

 

 

 

 

Mark Russell                                                                  Dr. Todd Brashears 

Research Assistant                                                                   Assistant Professor 

 

 

 

 

Dr. Mindy Brashears 

Director, ICFIE 

 

  

https://mail.ttu.edu/owa/redir.aspx?C=e9d6eed24fae42328c5a2bcdc558bc41&URL=http%3a%2f%2fwww.zoomerang.com%2fsurvey.zgi%3fp%3dWEB227HAQ5RBSX


Texas Tech University, Mark Russell, August 2011 
 

115 
 

 

 

 

 

 

 

 

 

 

 

APPENDIX C 

 

ROUND ONE OF DELPHI STUDY SEEKING TOPIC AREAS FOR PRE-HARVEST 

FOOD SAFETY WORKSHOP 
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Round One of Delphi Study Seeking Pre-Harvest Food Safety Topics to be 

Presented at a Pre-Harvest Food Safety Workshop 

Survey Opened on February 26, 2008 
 
 

 
 
Feedlot Food Safety Delphi Round 1 
 
Created: February 26 2008, 7:41 AM 
Last Modified: May 05 2008, 10:22 AM 
Design Theme: Global Blue 
Language: English 
Button Options: Labels 
Disable Browser “Back” Button: False 
 

 
Feedlot Food Safety 
 

Page 1 - Heading  

The purpose of this study is to determine content for a food safety workshop for feedlot 
managers.  There is only one question in this round of the survey.  It is important that you 
respond completely and with as much detail as you can provide. 

 

Page 1 - Question 1 - Open Ended - Comments Box  

What information should be presented to feedlot managers regarding food safety? 

 

 

 

 

 

Page 1 - Question 2 - Choice - One Answer (Drop Down)  

Please select your user code that was provided in your email invitation. 

 

 01 

 02 

 03 

 04 

 05 

 06 

 07 

 08 

 09 

 10 

 11 

 12 

 13 

 14 
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 15 

 16 

 17 

 18 

 19 

 20 

 21 

 22 

 23 

 24 

 25 
 
 

Thank You Page 

Thank you for participating in round 1.  Once all answers are compiled, we will contact you for 
round 2.  Your feedback is important and we appreciate you time. 

 

Screen Out Page 

(Standard - Zoomerang branding) 

 

Over Quota Page 

(Standard - Zoomerang branding) 

 

Survey Closed Page 
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APPENDIX D 

 

ROUND TWO OF DELPHI STUDY SEEKING LEVEL OF AGREEMENT THAT 

TOPIC AREAS SHOULD BE INCLUDED IN A PRE-HARVEST FOOD SAFETY 

WORKSHOP 
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Round Two of Delphi Study Seeking Level of Agreement that Topic Areas Should be included in a Pre-Harvest Food Safety 

Workshop 

Survey Opened on May 5, 2008 

 

 

 
Pre-Harvest Food Safety Round 2 
 
Created: May 02 2008, 8:26 AM 
Last Modified: July 11 2008, 8:02 AM 
Design Theme: Basic Blue 
Language: English 
Button Options: Labels 
Disable Browser “Back” Button: False 
 

 
Pre-Harvest Food Safety Round 2 
 

Page 1 - Question 1 - Rating Scale - Matrix  

Please quantify your level of agreement that the following topics should be included in a pre-harvest food safety workshop. 

 Strongly Disagree D i s a g r e e Somewhat Disagree Somewhat Agree A g r e e Strongly Agree 

O v e r v i e w  o f  E .  c o l i      

O v e r v i e w  o f  S a l m o n e l l a      

B i o l o g y  o f  t h e  o r g a n i s m  i n  t h e  e n v i r o n m e n t      

B i o l o g y  o f  t h e  o r g a n i s m  i n  t h e  a n i m a l       

E c o l o g y  o f  t h e  o r g a n i s m  i n  t h e  e n v i r o n m e n t       

E c o l o g y  o f  t h e  o r g a n i s m  i n  t h e  a n i m a l      

F a c t o r s  t h a t  i n f l u e n c e  s h e d d i n g      

D a t a  o n  o t h e r  f o o d  b o r n e  p a t h o g e n s       

Misuse of antibiotics and its contribution to human health problems       

D r u g  r e s i d u e  i s s u e s  a n d  w i t h d r a w  t i m e s      

A n i m a l  c a r e  i s s u e s      

E c o l o g y  p a t h o g e n s      

M o v e m e n t  o f  t h e  p a t h o g e n  t h r o u g h  t h e  p r o d u c t i o n  s y s t e m  ( i . e .  g a t e  t o  p l a t e )      

E v e n t s  f r o m  t h e  p a c k i n g  p l a n t  t o  p l a t e  t o  c o n t r o l  E .  c o l i  0 1 5 7       
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I n t e r v e n t i o n s  a v a i l a b l e      

I n t e r v e n t i o n s  i n  t e s t i n g      

R e g u l a t o r y  f r a m e w o r k  s u r r o u n d i n g  f o o d  s a f e t y       

L i k e l y  f u t u r e  c h a n g e s  t o  r e g u l a t i o n       

T h e  t e c h n i c a l  a s p e c t s  o f  f i t - f o r - h u m a n - c o n s u m p t i o n      

C o n s e q u e n c e  o f  f o o d  s a f e t y  o n  f a r m ,  ( i . e .  h u m a n  i l l n e s s ,  t r a d e  i s s u e s ,  a n d  e c o n o m i c s )      

C u r r e n t  s t r a t e g i e s  t o  e n h a n c e  f o o d  s a f e t y      

C u r r e n t  r e s e a r c h  i n  t h e  a r e a      

C o s t - b e n e f i t  a n a l y s i s  o f  n o t  e x e r c i s i n g  " d u e  d i l i g e n c e "  p o s s i b l e  l e g a l  r a m i f i c a t i o n s      

C o r r e l a t i o n s  b e t w e e n  a n i m a l  h e a l t h ,  p r o d u c t i v i t y ,  a n d  f o o d  s a f e t y      

F o o d  s a f e t y      

E n v i r o n m e n t a l  h e a l t h      

F e e d  a n d  w a t e r  s a n i t a t i o n      

P e s t  a n d  w i l d l i f e  c o n t r o l      

I n t e n t i o n a l  a c t s  o f  c o n t a m i n a t i o n      

R e s i d u e s  i n  t h e  f e e d  y a r d      

H o m e l a n d  s e c u r i t y  i n  t h e  f e e d  y a r d      

H u m a n  a n d  a n i m a l  e p i d e m i o l o g i c a l        

I m p a c t  o f  f o o d  s a f e t y  o n  b e e f  m a r k e t s      

B e s t  p r a c t i c e s  -  i n  d e p t h  a n d  w i t h  e x a m p l e s       

P r e - h a r v e s t  i n t e r v e n t i o n s  -  t h o s e  t h a t  a r e  a p p r o v e d  a n d  t h e i r  r e c o m m e n d e d  u s e      

B i o l o g i c a l  a g e n t s  p a s s e d  t o  c o n s u m e r s  t h r o u g h  b o v i n e  d e r i v e d  f o o d  p r o d u c t s      

C h e m i c a l  a g e n t s  p a s s e d  t o  c o n s u m e r s  t h r o u g h  b o v i n e  d e r i v e d  f o o d  p r o d u c t s      

M a n a g e m e n t  i n t e r v e n t i o n s      

P o t e n t i a l  o f  p a t h o g e n s  b e i n g  h a r b o r e d  i n  c a t t l e       

S a l m o n e l l a  a s  a  h u m a n  a n d  a n i m a l  p a t h o g e n      

P o t e n t i a l  o f  c a m p y  o n  a  f e e d l o t      

W a t e r / m a n u r e  f l o w  o f f  t h e  l o t  t o  e v a l u a t e  r i s k s  o f f - s i t e       

B a c k g r o u n d  i n f o r m a t i o n  o n  h o w  m u c h  f o o d  s a f e t y  c o n c e r n s  c o s t  t h e  c a t t l e  f e e d e r      

B a s i c  u n d e r s t a n d i n g  o f  e c o l o g y  o f  c o m m o n  f o o d  s a f e t y  p a t h o g e n s  i n  b e e f  y a r d s      

A  b a s i c  u n d e r s t a n d i n g  o f  w h e t h e r  o r  n o t  p r e - h a r v e s t  a c t i v i t i e s  a f f e c t  t h e  s a f e t y  o f  f o o d      

A n i m a l  w e l f a r e  i s s u e s      

A p p r o p r i a t e  a d m i n i s t r a t i o n  o f  i n j e c t i o n s      
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Page 2 - Question 2 - Rating Scale - Matrix  

Please quantify your level of agreement that the following topics should be included in a pre-harvest food safety workshop. 

 Strongly Disagree D i s a g r e e S o m e w h a t  D i s a g r e e Somewhat Agree A g r e e Strongly Agree 

P r i n c i p l e s  o f  T o t a l  Q u a l i t y  M a n a g e m e n t      

P r i n c i p l e s  o f  H a z a r d  A n a l y s i s  C r i t i c a l  C o n t r o l  P o i n t s      

R e s u l t s  f o r  N a t i o n a l  B e e f  Q u a l i t y  A u d i t s  o f  1 9 9 1 , 1 9 9 5 ,  2 0 0 0 ,  a n d  2 0 0 5       

D a n g e r  o f  b r o k e n  n e e d l e s  l e f t  i n  t h e  a n i m a l       

D a n g e r  o f  b i r d  s h o t / b u c k s h o t       

U s e  o f  m e t a l  r i n g s  a s  l a p a r o t o m y  s u t u r e s       

I m p o r t a n c e  o f  c l e a n i n g  a n d  s a n i t i z i n g  w a t e r e r s       

I m p o r t a n c e  o f  c l e a n i n g  f e e d - b u n k s       

I m p o r t a n c e  o f  c l e a n i n g  p e n - f l o o r  s u r f a c e s       

C i r c u m s t a n t i a l  u s e  o f  s a n d ,  s h a v i n g s  a n d  b e d d i n g      

I n t e r v e n t i o n  t e c h n i q u e s  i n c l u d i n g  d i r e c t  f e d  m i c r o b i a l  a n d  v a c c i n e s       

D a n g e r  o f  i n a d v e r t e n t  c o n t a c t  w i t h  p r o h i b i t e d  c h e m i c a l s       

W i t h d r a w  t i m e s  f o r  a n t i b i o t i c s      

W i t h d r a w  t i m e s  f o r  o t h e r  p r o d u c t i o n  a i d s       

D e p e n d e n c e  u p o n  c o m p a n y  v e t e r i n a r i a n  i n  d e c i s i o n s  r e g a r d i n g  o f f - l a b e l  u s e s  o f  p h a r m a c e u t i c a l s      

L i n k  b e t w e e n  p r e - h a r v e s t  f o o d  s a f e t y  a n d  f i n a l  p r o d u c t  s a f e t y      

F a c t o r s  c o n t r i b u t i n g  t o  t h e  e m e r g e n c e  o f  a n t i m i c r o b i a l  d r u g  r e s i s t a n c e       

P o t e n t i a l  o f  c o n t a m i n a t i o n  o f  o t h e r  f o o d  c r o p s  f r o m  c a t t l e      

O v e r v i e w  o f  r e c e n t  o u t b r e a k s       

S o u r c e s / R e s e r v o i r s  o f  f o o d - b o r n e  p a t h o g e n s      

O v e r v i e w  o f  p r e - h a r v e s t  r e s e a r c h       

Sources of information for pre-harvest research      
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Page 3 - Question 3 - Open Ended - Comments Box  

Please add any comments, concerns, or additional information you think should be added to the above 
list of topics. 

 

 

 

 

 
 

Thank You Page 

Thanks for your participation.  We will contact you once again with the final round. 

 

Screen Out Page 

(Standard - Zoomerang branding) 

 

Over Quota Page 

(Standard - Zoomerang branding) 

 

Survey Closed Page 

(Standard - Zoomerang branding) 
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ROUND THREE OF DELPHI STUDY SEEKING RECONSIDERATION OF TOPIC AREAS 

TO BE INCLUDED IN A PRE-HARVEST FOOD SAFETY WORKSHOP 
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Round Three of Delphi Study Seeking Reconsideration of Topic Areas to Be Included in A 

Pre-Harvest Food Safety Workshop 

Survey Opened July 11, 2008 
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Last Modified: February 08 2010, 4:19 PM 
Design Theme: Basic Blue 
Language: English 
Button Options: Labels 
Disable Browser “Back” Button: False 
 

 
Pre Harvest Food Safety Round 3 
 

Page 1 - Question 1 - Choice - Multiple Answers (Bullets)  

These are the items you chose to INCLUDE in a pre-harvest food safety workshop.  
  
Please select items (if any) you wish to reconsider and NOT include. 

 

 Overview of E. coli 

 Overview of Salmonella 

 Biology of the organism in the environment 

 Biology of the organism in the animal 

 Ecology of the organism in the environment 

 Ecology of the organism in the animal 

 Factors that influence shedding 

 Data on other food borne pathogens 

 Movement of the pathogen through the production system (i.e. gate to plate) 

 Events from the packing plant to plate to control E. coli 0157 

 Interventions available 

 Consequence of food safety on farm, (i.e. human illness, trade issues, and economics) 

 Current strategies to enhance food safety 
 

Page 2 - Question 2 - Choice - Multiple Answers (Bullets)  

These are the items you chose to INCLUDE in a pre-harvest food safety workshop.  
  
Please select items (if any) you wish to reconsider and NOT include. 

 

 Cost-benefit analysis of not exercising "due diligence" possible legal ramifications 

 Current research in the area 

 Correlations between animal health, productivity, and food safety 

 Food safety 

 Pre-harvest interventions - those that are approved and their recommended use 

 Management interventions 

 Potential of pathogens being harbored in cattle 
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 Salmonella as a human and animal pathogen 

 Potential of campy on a feedlot 

 Water/manure flow off the lot to evaluate risks off-site 
 

Page 3 - Question 3 - Choice - Multiple Answers (Bullets)  

These are the items you chose to INCLUDE in a pre-harvest food safety workshop.  
  
Please select items (if any) you wish to reconsider and NOT include. 

 

 Basic understanding of ecology of common food safety pathogens in beef yards 

 A basic understanding of whether or not pre-harvest activities affect the safety of food 

 Intervention techniques including direct fed microbial and vaccines 

 Link between pre-harvest food safety and final product safety 

 Potential of contamination of other food crops from cattle 

 Overview of recent outbreaks 

 Sources/Reservoirs of food-borne pathogens 

 Overview of pre-harvest research 
 

Page 4 - Question 4 - Choice - Multiple Answers (Bullets)  

These are the items you chose NOT to include in a pre-harvest food safety workshop.  
  
Please select items (if any) you wish to reconsider and INCLUDE. 

 

 Misuse of antibiotics and its contribution to human health problems 

 Drug residue issues and withdraw times 

 Animal care issues 

 Ecology pathogens 

 Interventions in testing 

 Regulatory framework surrounding food safety 

 Likely future changes to regulation 

 The technical aspects of fit-for-human-consumption 

 Environmental health 

 Feed and water sanitation 

 Pest and wildlife control 

 Intentional acts of contamination 

 Residues in the feed yard 
 

Page 5 - Question 5 - Choice - Multiple Answers (Bullets)  

These are the items you chose NOT to include in a pre-harvest food safety workshop.  
  
Please select items (if any) you wish to reconsider and INCLUDE. 

 

 Homeland security in the feed yard 

 Human and animal epidemiological 

 Impact of food safety on beef markets 

 Best practices - in depth and with examples 

 Biological agents passed to consumers through bovine derived food products 

 Chemical agents passed to consumers through bovine derived food products 
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 Background information on how much food safety concerns cost the cattle feeder 

 Animal welfare issues 

 Appropriate administration of injections 

 Principles of Total Quality Management 

 Principles of Hazard Analysis Critical Control Points 
 

Page 6 - Question 6 - Choice - Multiple Answers (Bullets)  

These are the items you chose NOT to include in a pre-harvest food safety workshop.  
  
Please select items (if any) you wish to reconsider and INCLUDE. 

 

 Results for National Beef Quality Audits of 1991,1995, 2000, and 2005 

 Danger of broken needles left in the animal 

 Danger of bird shot/buckshot 

 Use of metal rings as laparotomy sutures 

 Importance of cleaning and sanitizing waterers 

 Importance of cleaning feed-bunks 

 Importance of cleaning pen-floor surfaces 

 Circumstantial use of sand, shavings and bedding 

 Danger of inadvertent contact with prohibited chemicals 

 Withdraw times for antibiotics 

 Withdraw times for other production aids 

 Dependence upon company veterinarian in decisions regarding off-label uses of pharmaceuticals 

 Factors contributing to the emergence of antimicrobial drug resistance 

 Sources of information for pre-harvest research 
 
 

Thank You Page 

(Standard - Zoomerang branding) 

 

Screen Out Page 

Thank you for your time.  We will contact you with the final round in the days to come. 

 

Over Quota Page 

(Standard - Zoomerang branding) 

 

Survey Closed Page 

(Standard - Zoomerang branding) 
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APPENDIX F 

ROUND FOUR OF DELPHI STUDY SEEKING LEVEL OF IMPORTANCE FOR ITEMS TO 

BE INCLUDED IN A PRE-HARVEST FOOD SAFETY WORKSHOP 
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Round Four of Delphi Study Seeking Level of Importance for Topic Areas to Be Presented at a Pre-Harvest Food Safety 

Workshop 

Survey Opened November 10, 2008 
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Created: October 28 2008, 10:42 AM 
Last Modified: November 10 2008, 12:24 PM 
Design Theme: Basic Red 
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Button Options: Labels 
Disable Browser “Back” Button: False 
 

 
Pre-Harvest Food Safety Round 4 
 

Page 1 - Question 1 - Rating Scale - Matrix [Mandatory] 

Please rank the importance of the following items being presented at a pre-harvest food safety workshop on a scale from 1 to 10, with 1 = NOT 
IMPORTANT to 10 = EXTREMELY IMPORTANT 

 1 2 3 4 5 6 7 8 9 1 0 

O v e r v i e w  o f  E .  c o l i          

O v e r v i e w  o f  S a l m o n e l l a          

Biology of the organism in the environmen t           

B i o l o g y  o f  t h e  o r g a n i s m  i n  t h e  a n i m a l          

Ecology of the organism in the environment          

E c o l o g y  o f  t h e  o r g a n i s m  i n  t h e  a n i m a l          

F a c t o r s  t h a t  i n f l u e n c e  s h e d d i n g          

D a t a  o n  o t h e r  f o o d - b o r n e  p a t h o g e n s          

Movement  of  the pathogen through the  product ion system (i .e.  gate  to p late )          

Events from the packing plant to plate to control E.  col i 015 7          

I n t e r v e n t i o n s  a v a i l a b l e          

Consequence of food safety on farm (i .e.  human i l lness,  trade i ssue s,  and economics )          

Current strategies to enhance food safet y           

Cost  benefit  analysis of not  exercising "due di l igence" (i .e.  possible legal ramificat ions )          
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C u r r e n t  r e s e a r c h  i n  t h e  a r e a          

Correlat ions between ani mal  heal th,  productivi ty,  and food safet y          

 

Page 1 - Question 2 - Rating Scale - Matrix [Mandatory] 

Please rank the importance of the following items being presented at a pre-harvest food safety workshop on a scale from 1 to 10, with 1 = NOT 
IMPORTANT to 10 = EXTREMELY IMPORTANT 

 1 2 3 4 5 6 7 8 9 1 0 

F o o d  s a f e t y          

Pre-harvest interventions - those that are approved and their recommended use           

M a n a g e m e n t  i n t e r v e n t i o n s          

Potential pathogens being harbored in cattle          

Salmonella as a human and animal pathogen          

P o t e n t i a l  o f  c a m p y  o n  f e e d l o t          

Water/manure flow off the lot to evaluate risks off-site           

Basic understanding of ecology of common food safety pathogens in beef yards          

A basic understanding of whether or not pre-harvest activities affect the safety of food           

Intervention techniques including direct microbial and vaccines           

Link between pre-harvest food safety and final product safety          

Potential of contamination of other food crops from cattle          

O v e r v i e w  o f  r e c e n t  o u t b r e a k s          

Sources/Reservoirs of food-borne pathogens          

Overv iew of  pre -ha rv est  rese arc h          

 

Page 2 - Question 3 - Name and Address (U.S)  

We would like to send you a complimentary gift basket for your efforts in this process.  This will arrive from Texas Tech's Cowamongus store and 
will contain steaks, sausage and other items.  Where would you like this gift delivered. 

 

 Name 

 Company 

 Address 

 City 

 State 

 Zip 
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Thank You Page 

Thank you for taking this survey. Your opinions matter to us! <http://www.icfie.com/> 

 

Screen Out Page 

(Standard - Zoomerang branding) 

 

Over Quota Page 

(Standard - Zoomerang branding) 

 

Survey Closed Page 
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APPENDIX G 

FLYER FOR PRE-HARVEST FOOD SAFETY WORKSHOP HELD AT TEXAS TECH 

UNIVERSITY 
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Flyer for Pre-Harvest Food Safety Workshop held at Texas Tech University in Lubbock, 

Texas – June 17-18, 2009 

 

Pre-Harvest Food Safety Workshop 

 

Worshop Presentations Include: 

♦ Overviews of E.coli and Salmonella in the animal and the environment 

♦ Discussion of recent outbreaks and recalls 

♦ Links between pre-harvest pathogen loads and food safety 

♦ Factors influencing pathogen loads in feedyards/animals 

♦ Movement of the pathogen through the production system 

♦ Intervention strategies 

♦ Current research involving interventions, E.coli and Salmonella 

The workshop is sponsored by Texas Tech University, West Texas A&M University, and 

USDA CSREES. 

 

COST: FREE to the first 25 registered  

DATES: June 17-18, 2009 

WHERE: Texas Tech University  

TIME: 8am – 5pm both days 

Dept of Animal & Food Sciences 

Corner of Indiana & Main Streets 

Lubbock, TX 79409 
 

A block of rooms is reserved at the Staybridge Suites in Lubbock at 2515 19th Street. 

Special room rates are $85/night for a Queen and $105/night for a King. Please call the 

hotel directly at 806-765-8900 and ask for the TTU Pre-harvest food safety workshop rate. 

Reservation deadline is May 26th! 

 

Workshop Registration Deadline Monday, June 1, 2009 

Upon Completion of the workshop a certificate will be awarded to each 

participant 
YES, I want to attend the Pre-Harvest Food Safety Workshop 

Name __________________________________________________________________ 

Company 

Address _________________________________________________________________ 

City__________________ State _____ Zip Code ________ Telephone ______________ 

 
PRE-REGISTRATION IS REQUIRED FOR THE WORKSHOP 
For Information Call (806) 742-2805 OR email icfie@ttu.edu 
To mail reservations: Fill out bottom portion of flyer and send to: 
Dept of Animal & Food Sciences, Box 42141-Lubbock-TX-79409 
To fax reservations: Fill out bottom portion of flyer and fax to 806-742-4003 

Visit our Website www.icfie.com  
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APPENDIX H 

AGENDA FOR PRE-HARVEST FOOD SAFETY WORKSHOP HELD AT TEXAS TECH 

UNIVERSITY 
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Agenda for Pre-Harvest Food Safety Workshop Held at Texas Tech University June 17-18, 

2009 
 

PRE-HARVEST FOOD SAFETY WORKSHOP - AGENDA 

JUNE 17 

11:00 am Registration and Pre-Evaluation 

11:30 am Overview of Recent Recalls/Outbreaks 

NOON  Lunch 

12:30 pm Overview of E. coli O157:H7 and Salmonella  

1:15 pm Factors that influence pathogen loads in feed yards 

1:45 pm Distiller’s grain and E. coli Shedding 

2:30 pm Transportation and Lairage and food safety 

3:00 pm Link between pre-harvest and post-harvest safety 

3:30 pm Pre-Harvest Demonstrations and Laboratory Examples 

6:00 pm Depart Building for workshop dinner at Las Brisas 

JUNE 18 

7:00 AM Vans pick up at hotel 

7:30 AM Direct-Fed Microbials as Interventions 

8:00 AM Vaccines as Interventions 

8:30 AM Dust control as an Intervention 

9:00 AM Other Emerging Interventions 

9:30 AM ROUNDTABLE DISCUSSION OF ADVANTAGES AND DISADVANTAGES OF INTERVENTIONS 

  FOCUS GROUPs 

10:30 AM Post-Harvest Demonstrations and Laboratory Examples 

12:30 PM Lunch/Workshop Post-Evaluation 

1:00 PM Workshop Ends 
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DEMOGRAPHIC QUESTIONNAIRE FOR WORKSHOP PARTICIPANTS 
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Demographic Questionnaire for Participants at Food Safety Workshop 

Distributed on June 17, 2009 

 
Pre-Harvest Food Safety Workshop 

Demographic Questionnaire 
Code # _________ (the number on your name tag) 

 
1. What is your age? __________ 

 
2. Gender (circle one)     MALE        FEMALE 

 
3. Ethnicity  

a. ________White/Caucasian 

b. ________Hispanic 

c. ________African American/Black 

d. ________American Indian/Alaska Native 

e. ________Asian American/Asian 

f. ________Native Hawaiian/Pacific Islander 

g. ________Mexican American/Chicano 

h. ________ Puerto Rican 

i. ________Other Latino  

j. ________Other___________________________ 

 
4. Job title____________________________________ 

 
5. Location of employment by state ____________________ 

 
6. Name of your employer? ________________________ 

 
7. Please check your highest level of education completed: 

a. _______ Some High School 

b. _______ High School Diploma 

c. _______ Some College 

d. _______ Bachelor’s degree 

e. _______ Master’s degree 

f. _______Doctorate 

8. How did you hear about this workshop? 

______________________________________________________________________________

______________________________________________________________________________ 
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APPENDIX J 

KNOWLEDGE PRE-TEST 
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Knowledge Pre-Test Administered Prior to Workshop Beginning on June 17, 2009 

Code#__________ (number on name tag) 
Pre-Harvest Food Safety Workshop 

Test 
 

1. Strategies that can prevent an increase in pathogen loads in feces and on hides in cattle are: 

a.  Trailer Washing 

b. Feed Withdrawal 

c. Reduced time in transport to abattoir 

d. All of the above 

 
2. Factors associated with increase in pathogen prevalence on the hide in the lairage area include: 

a. Visible fecal material in the lairage area 

b. Positive tests for pathogen presence in the lairage area 

c. Lack of chemical decontamination in the lairage area 

d. All of the above 

 
3. At the feedlot hides are contaminated with pathogens in varying degrees depending on the 

location of the hide that is sampled.  The area associated with the HIGHEST contamination of 

both E. coli O157 and Salmonella are: 

a. Back 

b. Hocks 

c. Neck 

d. Flank 

 
4. On carcasses the amount of contamination varies depending on the sampling location.  The 

area(s) most commonly contaminated are: 

a. Midline 

b. Neck 

c. Inside Round 

d. All of the above 

 
5.  E. coli O157:H7 is considered to be a: 

a. Shiga-toxin producing E. coli 

b. Enteropathogenic E. coli 

c. Enteroinvasive E. coli 

d. None of the above 

6. E. coli O157:H7 produces the following illness: 

a. Hemorrhagic colitis 

b. Hemolytic Uremic Syndrome 

c. TPP 

d. All of the above 
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7. The primary source of contamination of a carcass with E. coli O157:H7 is: 

a. Gastrointestinal tract 

b. Employees 

c. Hide 

d. Environment  

 
8. E. coli was first identified as a food-borne pathogen in the year: 

a. 1800 

b. 1892 

c. 1970 

d. 1982 

 
9.  There are an estimated ______ serovars of Salmonella. 

a. 300 

b. 1200 

c. 2400 

d. 10,200 

 
10. The most common serovar associated with human illness is: 

a. Typhimurium 

b. Newport 

c. Hadar 

d. Enteritidis 

 
 

11. The primary reservoir of Salmonella is: 

a. Environment 

b. Fruits and Vegetables 

c. Intestinal Tract of Animals 

d. Water 

 
 

12. The number of deaths associated with Salmonella annually are: 

a. 100 

b. 250 

c. 550 

d. 1000 

 
13.  Mechanisms of action of lactic acid bacteria to reduce pathogen include: 

a. Lactic acid production 

b. Competition for nutrients 

c. Immune system stimulation 

d. All of the above 
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14. Approximately _____% of lactic acid bacteria naturally inhibit E. coli O157:H7. 

a. 10% 

b. 50% 

c. 75% 

d. 100% 

 
15. Based on cumulative meta-analysis, NP51 consistently reduces hide carriage of E. coli O157:H7 

by approximately: 

a. 10% 

b. 20% 

c. 40% 

d. 80% 

 
16. When feeding NP51, performance is improved by: 

a. Improvement of dressing percentage 

b. Improving the gain:feed  

c. Reducing feed intake 

d. None of the above 

e.  

17.  Grain sources of distiller’s grain are: 

a. Corn 

b. Sorghum 

c. Barley 

d. All of the above 

 
18.  When feeding distiller’s grain, there appears to be a trend towards: 

a. Reduced shedding of E. coli O157:H7 

b. Increased shedding of E. coli O157:H7 

c. No effect 

 
19.  Factors that might change the shedding of E. coli O157:H7 when feeding    distiller’s grain: 

a. High levels of distillers grain 

b. Length of time distiller’s grain is fed 

c. Source of distiller’s grain 

d. More research is needed. 

 
20. In a recent study conducted at USMARC on the use of distiller’s grain in diets of feedlot cattle, 

cattle fed wet distiller’s grain had: 

a. Higher prevalence of E. coli O157:H7 on the hide 

b. Higher prevalence of E. coli O157:H7 in the feces 

c. No differences in prevalence of E. coli O157:H7 from the control animals 

d. Both a and b 



Texas Tech University, Mark Russell, August 2011 
 

141 
 

 
21. Dust during loading at the feedlot increased which pathogen on the hides of cattle?  

a.  Ecoli 0157:H7  
b.  Salmonella  
c.  Camphlobacter  
d.  Listeria Monocytogenes  
e.  Both a and b 

 
22. Ecoli O157H:7 and Salmonella can be found in: 

a.  Water  
b.  Dirt 
c.  Air  
d.  Feed 
e.  all of the above 

 
23. Controlling the dust at what area will have the greatest impact on pathogen levels?   

a. home pens 

b. packing plant 

c. sick pen 

d. loading pen area  

e. none of the above 

24. Dust from feedlots have been shown to contaminate pathogens onto:  

a. apples  

b. hides 

c. spinach 

d. carrots 

e. all of the above 

 
25. Recalls occur due to the following reasons:  

a. Microbiological concerns  
b. Physical concerns  
c. Animal welfare concerns  
d. All of the above 
e. None of the above. 

 
26. Recalls increased in 2007 as a result of: 

a. Poor industry conditions  

b. Increased levels of Ecoli in the feed lot  

c. Increased rainfall and warmer temperatures  

d. Increased and more sensitive testing methods 

 
27. Salmonella recalls occur most in which products: 

a. Beef 

b. Pork 
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c. Lamb 

d. Poultry 

e. Vegetables and nuts. 

 
28. Food safety impacts which segment of the beef industry the most: 

a. Feedlot 

b. Packer 

c. Retailer 

d. Processor 

e. Packer and Processor 

f. Cow calf producer 

 
 

29. Studies have shown that use of a vaccine against E. coli O157 is associated with reduced 

prevalence of bacteria: 

a. In feces 

b. On hides 

c. At terminal rectum (proposed site of long-term colonization) 

d. All of the above 

 
30. Vaccines can typically reduce a summer-time prevalence (high season) to a winter-time like 

prevalence (low season). 

a. True 

b. False 

 
31. Are any vaccines against E. coli O157 licensed in North America? 

a. Yes 

b. No 

 
32. The vaccines have been evaluated in: 

a. Research feedlots 

b. Commercial Feedlot settings 

c. Challenge models using cattle 

d. All of the above 

 
33. Which of the following are effective at controlling E. coli O157 in feedlots? 

a. Tasco 

b. Chlorination of water 

c. Neomycin 

d. All of the above 

 
34. Is neomycin legal to use to control E. coli O157 in feedlot cattle? 
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a. Yes 

b. No 

 
35. Bacteriophages are: 

a. An antibiotic 

b. A kind of probiotic 

c. A virus that attacks bacteria 

d. A chemical intervention 

 
 

36. What management factors have been shown to reduce E. coli O157 in feedlot cattle? 

a. Water trough cleaning 

b. Pen scraping 

c. Cattle washing 

d. All of the above 

e. None of the above 

37. In general, Salmonella recovered from healthy animals: 

a. Are similar to those that cause disease in people 

b. Are highly resistant to antibiotics 

c. Are typically dissimilar to those that cause disease in people 

d. None of the above 

 
38. Salmonella in feedlot cattle: 

a. Is rarely found 

b. Is ubiquitous in feedlot cattle of the southern Great Plains 

c. Is only found when there are outbreaks of disease in cattle 

d. Never causes disease in cattle 

 
39. Using an antibiotic selects for resistant bacteria? 

a. True 

b. False 

 
40. Which of the following are antibiotics? 

a. Rumensin 

b. Tylan 

c. CTC 

d. Micotil 

e. All of the above 
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Knowledge Post-Test Administered to Workshop Participants on June 18, 2009 at Pre-

Harvest Food Safety Workshop 

Code#__________ (number on name tag) 
Pre-Harvest Food Safety Workshop 

Test 
 

1. In general, Salmonella recovered from healthy animals: 

a. Are similar to those that cause disease in people 

b. Are highly resistant to antibiotics 

c. Are typically dissimilar to those that cause disease in people 

d. None of the above 

 
2. Salmonella in feedlot cattle: 

a. Is rarely found 

b. Is ubiquitous in feedlot cattle of the southern Great Plains 

c. Is only found when there are outbreaks of disease in cattle 

d. Never causes disease in cattle 

 
3. Using an antibiotic selects for resistant bacteria? 

a. True 

b. False 

 
4. Which of the following are antibiotics? 

a. Rumensin 

b. Tylan 

c. CTC 

d. Micotil 

e. All of the above 

 
5.  There are an estimated ______ serovars of Salmonella. 

a. 300 

b. 1200 

c. 2400 

d. 10,200 

 
6. The most common serovar associated with human illness is: 

a. Typhimurium 

b. Newport 

c. Hadar 

d. Enteritidis 

7. The primary reservoir of Salmonella is: 

a. Environment 
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b. Fruits and Vegetables 

c. Intestinal Tract of Animals 

d. Water 

 
 

8. The number of deaths associated with Salmonella annually are: 

a. 100 

b. 250 

c. 550 

d. 1000 

 
9. E. coli O157:H7 is considered to be a: 

a. Shiga-toxin producing E. coli 

b. Enteropathogenic E. coli 

c. Enteroinvasive E. coli 

d. None of the above 

 
10. E. coli O157:H7 produces the following illness: 

a. Hemorrhagic colitis 

b. Hemolytic Uremic Syndrome 

c. TPP 

d. All of the above 

 
11. The primary source of contamination of a carcass with E. coli O157:H7 is: 

a. Gastrointestinal tract 

b. Employees 

c. Hide 

d. Environment  

 
12. E. coli was first identified as a food-borne pathogen in the year: 

a. 1800 

b. 1892 

c. 1970 

d. 1982 

 
 
 

13. Recalls occur due to the following reasons:  
f. Microbiological concerns  
g. Physical concerns  
h. Animal welfare concerns  
i. All of the above 
j. None of the above. 



Texas Tech University, Mark Russell, August 2011 
 

147 
 

 
14. Strategies that can prevent an increase in pathogen loads in feces and on hides in cattle are: 

e.  Trailer Washing 

f. Feed Withdrawal 

g. Reduced time in transport to abattoir 

h. All of the above 

 
15. Factors associated with increase in pathogen prevalence on the hide in the lairage area include: 

a. Visible fecal material in the lairage area 

b. Positive tests for pathogen presence in the lairage area 

c. Lack of chemical decontamination in the lairage area 

d. All of the above 

 
16. At the feedlot hides are contaminated with pathogens in varying degrees depending on the 

location of the hide that is sampled.  The area associated with the HIGHEST contamination of 

both E. coli O157 and Salmonella are: 

a. Back 

b. Hocks 

c. Neck 

d. Flank 

 
17. On carcasses the amount of contamination varies depending on the sampling location.  The 

area(s) most commonly contaminated are: 

a. Midline 

b. Neck 

c. Inside Round 

d. All of the above 

 
 
 

 
18.  Mechanisms of action of lactic acid bacteria to reduce pathogen include: 

a. Lactic acid production 

b. Competition for nutrients 

c. Immune system stimulation 

d. All of the above 

 
19. Approximately _____% of lactic acid bacteria naturally inhibit E. coli O157:H7. 

a. 10% 

b. 50% 

c. 75% 

d. 100% 
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20. Based on cumulative meta-analysis, NP51 consistently reduces hide carriage of E. coli O157:H7 

by approximately: 

a. 10% 

b. 20% 

c. 40% 

d. 80% 

 
21. When feeding NP51, performance is improved by: 

a. Improvement of dressing percentage 

b. Improving the gain:feed  

c. Reducing feed intake 

d. None of the above 

e.  

22.  Grain sources of distiller’s grain are: 

i. Corn 

ii. Sorghum 

iii. Barley 

iv. All of the above 

 
 

23.  When feeding distiller’s grain, there appears to be a trend towards: 

a. Reduced shedding of E. coli O157:H7 

b. Increased shedding of E. coli O157:H7 

c. No effect 

 
 

24.  Factors that might change the shedding of E. coli O157:H7 when feeding    distiller’s grain: 

a. High levels of distillers grain 

b. Length of time distiller’s grain is fed 

c. Source of distiller’s grain 

d. More research is needed. 

 
25. In a recent study conducted at USMARC on the use of distiller’s grain in diets of feedlot cattle, 

cattle fed wet distiller’s grain had: 

a. Higher prevalence of E. coli O157:H7 on the hide 

b. Higher prevalence of E. coli O157:H7 in the feces 

c. No differences in prevalence of E. coli O157:H7 from the control animals 

d. Both a and b 

 
26. Dust during loading at the feedlot increased which pathogen on the hides of cattle?  

a.  Ecoli 0157:H7  
b.  Salmonella  
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c.  Camphlobacter  
d.  Listeria Monocytogenes  
e.  Both a and b 

 
27. Ecoli O157H:7 and Salmonella can be found in: 

a.  Water  
b.  Dirt 
c.  Air  
d.  Feed 
e.  all of the above 

 
28. Controlling the dust at what area will have the greatest impact on pathogen levels?   

a. home pens 

b. packing plant 

c. sick pen 

d. loading pen area  

e. none of the above 

 
 
 
 
 

29. Dust from feedlots have been shown to contaminate pathogens onto:  

a. apples  

b. hides 

c. spinach 

d. carrots 

e. all of the above 

 
30. Recalls increased in 2007 as a result of: 

a. Poor industry conditions  

b. Increased levels of Ecoli in the feed lot  

c. Increased rainfall and warmer temperatures  

d. Increased and more sensitive testing methods 

 
31. Salmonella recalls occur most in which products: 

a. Beef 

b. Pork 

c. Lamb 

d. Poultry 

e. Vegetables and nuts. 

 



Texas Tech University, Mark Russell, August 2011 
 

150 
 

32. Food safety impacts which segment of the beef industry the most: 

a. Feedlot 

b. Packer 

c. Retailer 

d. Processor 

e. Packer and Processor 

f. Cow calf producer 

 
 

33. Studies have shown that use of a vaccine against E. coli O157 is associated with reduced 

prevalence of bacteria: 

a. In feces 

b. On hides 

c. At terminal rectum (proposed site of long-term colonization) 

d. All of the above 

 
34. Vaccines can typically reduce a summer-time prevalence (high season) to a winter-time like 

prevalence (low season). 

a. True 

b. False 

 
35. Are any vaccines against E. coli O157 licensed in North America? 

a. Yes 

b. No 

 
36. The vaccines have been evaluated in: 

a. Research feedlots 

b. Commercial Feedlot settings 

c. Challenge models using cattle 

d. All of the above 

 
37. Which of the following are effective at controlling E. coli O157 in feedlots? 

a. Tasco 

b. Chlorination of water 

c. Neomycin 

d. All of the above 

 
38. Is neomycin legal to use to control E. coli O157 in feedlot cattle? 

a. Yes 

b. No 

 
39. Bacteriophages are: 

a. An antibiotic 
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b. A kind of probiotic 

c. A virus that attacks bacteria 

d. A chemical intervention 

 
 

40. What management factors have been shown to reduce E. coli O157 in feedlot cattle? 

a. Water trough cleaning 

b. Pen scraping 

c. Cattle washing 

d. All of the above 

e. None of the above 
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APPENDIX L 

PRESENTER EFFECTIVENESS QUESTIONNAIRE 
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Presenter Effectiveness Questionnaire  

 
CODE __________________ 

Please place an X on each row below to show  
your opinion of your PRESENTER. 

 
 Examples  

SUNNY .___.___.___.___.___._X_.___. CLOUDY 

COOL  X___.___.___.___.___.___.___. WARM 

Clear .___.___.___.___.___.___.___. Fuzzy 

Wordy .___.___.___.___.___.___.___. Succinct 

Organized .___.___.___.___.___.___.___. Scattered 

Accurate .___.___.___.___.___.___.___. Vague 

Articulate .___.___.___.___.___.___.___. Unclear 

Indirect .___.___.___.___.___.___.___. Direct 

Illegible .___.___.___.___.___.___.___. Legible 

Precise  .___.___.___.___.___.___.___. Ambiguous 

Flexible .___.___.___.___.___.___.___. Rigid 

Variable .___.___.___.___.___.___.___. Unchanging 

Irregular .___.___.___.___.___.___.___. Unvarying 

Static .___.___.___.___.___.___.___. Mobile 

Adjustable .___.___.___.___.___.___.___. Inflexible 

Constant .___.___.___.___.___.___.___. Versatile 

Energetic  .___.___.___.___.___.___.___. Sluggish 

Spirited .___.___.___.___.___.___.___. Depressed 

Melancholy .___.___.___.___.___.___.___. Animated 

Unfriendly .___.___.___.___.___.___.___. Warm 

Enthusiastic .___.___.___.___.___.___.___. Pessimistic 

Logical .___.___.___.___.___.___.___. Emotional 

Efficient .___.___.___.___.___.___.___. Inept 

Amateur .___.___.___.___.___.___.___. Professional 

Businesslike .___.___.___.___.___.___.___. Inefficient 

Effective .___.___.___.___.___.___.___. Unproductive 

Negligent .___.___.___.___.___.___.___. Diligent 

Unrealistic .___.___.___.___.___.___.___. Practical  

Relevant .___.___.___.___.___.___.___. Out-dated 

Disagreeable .___.___.___.___.___.___.___. Congruent 

Consistent .___.___.___.___.___.___.___. Erratic 
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Irrelevant .___.___.___.___.___.___.___. Relative 

Appropriate .___.___.___.___.___.___.___. Improper 

Inapplicable .___.___.___.___.___.___.___. Applicable 
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APPENDIX M 

WORKSHOP SATISFACTION QUESTIONNAIRE 
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Workshop Satisfaction Questionnaire Distributed to Workshop Participants at the 

Conclusion of the Workshop on June 18, 2009 

Texas Tech University Pre-Harvest Food Safety Workshop 
 
 

Please indicate your level of satisfaction for the following statements for the workshop. 
 

Code #____________(the number on your name tag) 

1. I benefited more from this meeting than it cost me 
to participate. 

strongly disagree                       strongly agree 

   1       2       3      4       5       6         7   

2. I feel satisfied about the way we carried out the 
activities in today’s meeting. 

strongly disagree                       strongly agree 

   1       2       3      4       5       6         7   
 

3. The things that were accomplished in today’s 
meeting warranted my effort. 

strongly disagree                       strongly agree 

   1       2       3      4       5       6         7   
 

4. When the meeting was finally over, I felt satisfied 
with the results. 

strongly disagree                       strongly agree 

   1       2       3      4       5       6         7   

5. Our accomplishments today give me a feeling of 
satisfaction. 

strongly disagree                       strongly agree 

   1       2       3      4       5       6         7   
          

6. I feel satisfied with the procedures used in today’s 
meeting. 

strongly disagree                       strongly agree 

   1       2       3      4       5       6         7   
         

7. I feel good about today’s meeting process. strongly disagree                       strongly agree 

   1       2       3      4       5       6         7   

8. I liked the way the meeting progressed today. strongly disagree                       strongly agree 

   1       2       3      4       5       6         7   

9. I feel satisfied with the way in which today’s 
meeting was conducted. 

strongly disagree                       strongly agree 

   1       2       3      4       5       6         7   
          

10. Today’s meeting was worth the effort I put into it. strongly disagree                       strongly agree 

   1       2       3      4       5       6         7   
          

11. I liked the outcome of today’s meeting. strongly disagree                       strongly agree 

   1       2       3      4       5       6         7         

12. I feel satisfied with the things we achieved in 
today’s meeting. 

strongly disagree                       strongly agree 

   1       2       3      4       5       6         7   
          

13. The results of this meeting were worth the time I 
invested. 

strongly disagree                       strongly agree 

   1       2       3      4       5       6         7   
          

14. The value I received from today’s meeting justifies 
my efforts. 

strongly disagree                       strongly agree 

   1       2       3      4       5       6         7   
         

15. I am happy with the results of today’s meeting. strongly disagree                       strongly agree 

   1       2       3      4       5       6         7          
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IRB Approval Letter 

 
November 19, 2007 
Dr. M Todd Brashears 
Ag Ed & Communications 
Mail Stop: 2131 
 
Regarding: 500976 Pre-Harvest Critical Control Points in Feed Yards to Prevent 
Crosscontamination of Pathogens onto Cattle and other Environmental Areas 
 
 
Dr. M Todd Brashears: 
The Texas Tech University Protection of Human Subjects Committee approved your 
claim for an exemption for the proposal referenced above on November 19, 2007. 
Exempt research is not subject to continuing review. However, any modifications that 
(a) change the research in a substantial way, (b) might change the basis for exemption, 
or (c) might introduce any additional risk to subjects must be reported to the IRB before 
they are implemented. To report such changes, you must send a new claim for 
exemption or a proposal for expedited or full board review to the IRB. Extension of 
exempt status for exempt projects that have not changed is automatic. 
 
The IRB will send annual reminders that ask you to update the status of your research 
project. Once you have completed your reseaarch, you must inform the Coordinator of 
the Committee either by responding to the annual reminder or by notifying the 
Coordinator by memo or e-mail (donna.peters@ttu.edu) so that the file for your project 
can be closed. 

 

 

Sincerely, 


