
  

A Cultural Comparison of Consumers’ Knowledge, Perceptions, and Behaviors of 

Produce Handling 

 

 

by 

 
HELEN MARIE BARELA, B.B.A., M.S. 

 

A Dissertation 

 

In 

 
AGRICULTURAL EDUCATION 

 

Submitted to the Graduate Faculty 

of Texas Tech University in 

Partial Fulfillment of 

the Requirements for 

the Degree of 

 
DOCTOR OF EDUCATION 

 

Approved 

 
Dr. Todd Brashears, Chair  

 
Dr. Scott Burris  

 

Dr. Jonathan Ulmer 

 

Dr. Leslie Thompson 

 

 

Peggy Gordon Miller  

Dean of the Graduate School 

 

 

August, 2011 

 

  



  

 

 

 

 

 

 

 

 

 

 

© 2011 

Helen Marie Barela 

 



 Texas Tech University, Helen Marie Barela, August 2011 

ii 

 

ACKNOWLEDGEMENTS 

 

This work would have been impossible without the support of God and countless 

exemplary people in my life.  

I am grateful to my parents, Mrs. Sue and Mr. William P. Barela III for being my 

first teachers in life and for their caring support of my dreams. I am thankful for their 

love, sincerity, insight, dedication, wisdom, professionalism, and selflessness. I will 

always hold close to my heart the beautiful memories of us cooking in our kitchen. Our 

family time spent at the dinner table was a critical launching point for developing my 

dreams, character, intellectual curiosity, and perseverance.  

I am grateful to my ―little‖ brother, William J. Barela IV for his humor and giving 

me continual purpose in trying to be the best role model possible. 

This work would not have been possible without the support of an exceptional 

advisor and mentor. I am thankful to Dr. Todd Brashears for providing an opportunity to 

work on this multi-disciplinary food safety grant.  

There are many people to whom I am very thankful. I am grateful to Dr. Leslie 

Thompson for being my mentor and identifying with my life-long passion for food safety. 

I am grateful for her dedication and talent in conveying complex material. Additionally, 

thanks go to Dr. Jonathan Ulmer for his upbeat humor and to Dr. Scott Burris for sharing 

a common interest in statistics.  



 Texas Tech University, Helen Marie Barela, August 2011 

iii 

 

Overall, I am blessed that my committee members were my professors in this 

journey. They will continue to be a daily inspiration in my teaching methodologies and 

community aspirations. 

I am obliged to Dr. Lydia Medeiros at The Ohio State University and Mrs. 

Amanda Scott at Texas A&M University for sharing their survey instruments and 

permitting modifications for this research project. Moreover, this project would not have 

come to fruition without first having had the tutelage of Dr. Elizabeth Trejos and the 

recommendations of Dr. Luis Ramírez to read the Journal of Ethnic Studies; I am 

thankful to them for having sparked further development of my cultural research 

interests.  

I will continually appreciate the community/campus-wide efforts of Dr. Juan S. 

Muñoz in having been a positive role model that inspired me like a ―big brother‖.  

Last, but certainly not least, I am very grateful to the following individuals who 

permitted me to borrow their students in numerous pilot tests of this survey instrument: 

Dr. Elizabeth Trejos, Dr. Magna Toda, Dr. William Lawson, Dr. Bob Meeds, Dr. Ann 

Rodriguez, Ms. Muna Alabed, Mr. Arnold Sanchez, Ms. Alejandra Marín Melo, and Mr. 

Francisco Debaran.  

I look forward to embracing the challenging, exciting, and rewarding career 

ahead; additionally, I will seek to contribute to all of the professions which I was 

provided an opportunity to pursue. 

These acknowledgements cannot properly exemplify my deepest gratitude to 

everyone who inspired this ten year long academic pursuit.   



 Texas Tech University, Helen Marie Barela, August 2011 

iv 

 

TABLE OF CONTENTS 

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

TABLE OF CONTENTS ........................................................................................... iv 

ABSTRACT .............................................................................................................. xii 

LIST OF TABLES ................................................................................................... xiv 

LIST OF FIGURES ................................................................................................... xv 

CHAPTER I................................................................................................................. 1 

INTRODUCTION ....................................................................................................... 1 

Background.................................................................................................................. 1 

Problem Statement....................................................................................................... 6 

Purpose ........................................................................................................................ 7 

Objectives .................................................................................................................... 7 

Definition of Terms ..................................................................................................... 7 

Assumptions ................................................................................................................ 9 

Limitations ................................................................................................................... 9 

Significance of the Problem ...................................................................................... 10 

Summary.................................................................................................................... 10 

CHAPTER II ............................................................................................................. 13 

LITERATURE REVIEW .......................................................................................... 13 

Introduction ............................................................................................................... 13 

Purpose ...................................................................................................................... 13 

Objectives .................................................................................................................. 13 

Produce Consumption in the United States ............................................................... 14 

Produce Outbreaks..................................................................................................... 15 



 Texas Tech University, Helen Marie Barela, August 2011 

v 

 

Immuno-compromised populations ........................................................................... 15 

Produce Handling ...................................................................................................... 16 

Gaps in Knowledge, Behavior, and Perceptions along with Culture ........................ 17 

Food Handling in the Home ...................................................................................... 17 

Age Differences ......................................................................................................... 17 

Gender Differences .................................................................................................... 18 

Socio-Economic Differences ..................................................................................... 19 

Sources of Information .............................................................................................. 19 

Cultural/Ethnic Food Handling Considerations ........................................................ 20 

Cultural/Ethnic Language Considerations ................................................................. 21 

Conceptual Framework ............................................................................................. 22 

Theory of Planned Behavior ...................................................................................... 22 

Needs Assessment ..................................................................................................... 24 

Summary.................................................................................................................... 26 

CHAPTER III ............................................................................................................ 28 

METHODOLOGY .................................................................................................... 28 

Introduction ............................................................................................................... 28 

Purpose ...................................................................................................................... 28 

Objectives .................................................................................................................. 28 

Research Design ........................................................................................................ 29 

Population and Sample .............................................................................................. 30 

Instrumentation .......................................................................................................... 31 

Validity and Reliability ............................................................................................. 33 

Data Collection .......................................................................................................... 35 



 Texas Tech University, Helen Marie Barela, August 2011 

vi 

 

Data Analysis............................................................................................................. 35 

Objective One ............................................................................................................ 36 

Objectives Two, Three, and Four .............................................................................. 36 

Objective Five ........................................................................................................... 36 

Summary.................................................................................................................... 38 

CHAPTER IV ............................................................................................................ 40 

RESULTS .................................................................................................................. 40 

Introduction ............................................................................................................... 40 

Purpose ...................................................................................................................... 40 

Objectives .................................................................................................................. 40 

Results to Objective One ........................................................................................... 41 

Demographic Characteristics..................................................................................... 41 

Knowledge Descriptives ............................................................................................ 45 

Perception Descriptives ............................................................................................. 48 

Behavior Descriptives ............................................................................................... 52 

Results to Objective Two .......................................................................................... 57 

Results to Objective Three ........................................................................................ 58 

Results to Objective Four .......................................................................................... 59 

Results to Objective Five-Needs Assessment ........................................................... 60 

All groups Needs Assessment Results ...................................................................... 61 

Caucasian Needs Assessment Results ....................................................................... 66 

African American Needs Assessment Results .......................................................... 72 

Hispanic Needs Assessment Results ......................................................................... 78 

Summary.................................................................................................................... 83 



 Texas Tech University, Helen Marie Barela, August 2011 

vii 

 

CHAPTER V ............................................................................................................. 85 

CONCLUSIONS AND RECOMMENDATIONS .................................................... 85 

Introduction ............................................................................................................... 85 

Purpose ...................................................................................................................... 85 

Objectives .................................................................................................................. 85 

Conclusions and Recommendations .......................................................................... 86 

Objective One: Conclusions ...................................................................................... 86 

Objective One: Recommendations ............................................................................ 88 

Objective Two: Conclusions ..................................................................................... 90 

Objective Two: Recommendations ........................................................................... 91 

Objective Three: Conclusions ................................................................................... 92 

Objective Three: Recommendations ......................................................................... 93 

Objective Four: Conclusions ..................................................................................... 94 

Objective Four: Recommendations ........................................................................... 95 

Objective Five: Conclusions All ethnic groups Needs Assessment .......................... 95 

Individual Items: All ethnic groups ........................................................................... 95 

Construct I: Personal hygiene All ethnic groups ....................................................... 96 

Construct II: Proper Handling All ethnic groups ...................................................... 96 

Construct III: Avoiding Cross Contamination All ethnic groups .............................. 96 

Construct IV: Cold/Hot Holding All ethnic groups .................................................. 96 

Construct V: Avoiding Foods from Unsafe Sources All ethnic groups .................... 96 

Objective Five: Recommendations All ethnic groups Needs Assessment ................ 97 

Individual Items: All ethnic groups ........................................................................... 97 

Item Level: Construct I: Personal hygiene ................................................................ 97 



 Texas Tech University, Helen Marie Barela, August 2011 

viii 

 

Item Level: Construct II: Proper Handling ................................................................ 97 

Item Level: Construct III: Avoiding Cross Contamination ....................................... 98 

Item Level: Construct IV: Cold/Hot Holding ............................................................ 98 

Item Level: Construct V: Avoiding Foods from Unsafe Sources ............................. 99 

Construct I: Personal hygiene .................................................................................. 100 

Construct II: Proper handling .................................................................................. 100 

Construct III: Avoiding Cross Contamination ........................................................ 100 

Construct IV: Cold/Hot Holding ............................................................................. 101 

Construct V: Avoiding Foods from Unsafe Sources ............................................... 102 

Objective Five: Conclusions Caucasian groups Needs Assessment ....................... 102 

Individual Items: Caucasian groups ........................................................................ 102 

Construct I: Personal hygiene Caucasian groups .................................................... 103 

Construct II: Proper Handling Caucasian groups .................................................... 103 

Construct III: Avoiding Cross Contamination Caucasian groups ........................... 103 

Construct IV: Cold/Hot Holding Caucasian groups ................................................ 103 

Construct V: Avoiding Foods from Unsafe Sources Caucasian groups .................. 103 

Objective Five: Recommendations Caucasian groups Needs Assessment ............. 104 

Item Level: Construct I: Personal hygiene .............................................................. 104 

Item Level: Construct II: Proper Handling .............................................................. 104 

Item Level: Construct III: Avoiding Cross Contamination ..................................... 105 

Item Level: Construct IV: Cold/Hot Holding .......................................................... 106 

Item Level: Construct V: Avoiding Foods from Unsafe Sources ........................... 106 

Construct I: Personal hygiene .................................................................................. 107 

Construct II: Proper handling .................................................................................. 107 



 Texas Tech University, Helen Marie Barela, August 2011 

ix 

 

Construct III: Avoiding Cross Contamination ........................................................ 107 

Construct IV: Cold/Hot Holding ............................................................................. 108 

Construct V: Avoiding Foods from Unsafe Sources ............................................... 108 

Summary: Recommendations Caucasians ............................................................... 108 

Objective Five: Conclusions African American groups Needs Assessment ........... 109 

Individual Items: African American groups ............................................................ 109 

Construct I: Personal hygiene African American groups ........................................ 109 

Construct II: Proper Handling African American groups ....................................... 109 

Construct III: Avoiding Cross Contamination African American groups ............... 110 

Construct IV: Cold/Hot Holding African American groups ................................... 110 

Construct V: Avoiding Foods from Unsafe Sources African American groups ..... 110 

Summary: Construct I-V: Conclusions for African American groups .................... 110 

Objective Five: Recommendations African American groups Needs Assessment . 111 

Item Level: Construct I: Personal hygiene .............................................................. 111 

Item Level: Construct II: Proper Handling .............................................................. 111 

Item Level: Construct III: Avoiding Cross Contamination ..................................... 112 

Item Level: Construct IV: Cold/Hot Holding .......................................................... 113 

Item Level: Construct V: Avoiding Foods from Unsafe Sources ........................... 113 

Construct I: Personal Hygiene ................................................................................. 114 

Construct II: Proper Handling ................................................................................. 114 

Construct III: Avoiding Cross Contamination ........................................................ 115 

Construct IV: Cold/Hot Holding ............................................................................. 115 

Construct V: Avoiding Foods from Unsafe Sources ............................................... 115 

Summary: Recommendations African Americans .................................................. 115 



 Texas Tech University, Helen Marie Barela, August 2011 

x 

 

Objective Five: Conclusions Hispanic groups Needs Assessment.......................... 116 

Individual Items: Hispanic groups........................................................................... 116 

Construct I: Personal hygiene Hispanic groups ....................................................... 117 

Construct II: Proper Handling Hispanic groups ...................................................... 117 

Construct III: Avoiding Cross Contamination Hispanic groups ............................. 117 

Construct IV: Cold/Hot Holding Hispanic groups .................................................. 118 

Construct V: Avoiding Foods from Unsafe Sources Hispanic groups .................... 118 

Objective Five: Recommendations Hispanic groups Needs Assessment ................ 118 

Item Level: Construct I: Personal hygiene .............................................................. 118 

Item Level: Construct II: Proper Handling .............................................................. 119 

Item Level: Construct III: Avoiding Cross Contamination ..................................... 119 

Item Level: Construct IV: Cold/Hot Holding .......................................................... 120 

Item Level: Construct V: Avoiding Foods from Unsafe Sources ........................... 121 

Construct I: Personal hygiene .................................................................................. 122 

Construct II: Proper handling .................................................................................. 122 

Construct III: Avoiding Cross Contamination ........................................................ 122 

Construct IV: Cold/Hot Holding ............................................................................. 122 

Construct V: Avoiding Foods from Unsafe Sources ............................................... 123 

Summary: Recommendations Hispanic groups ....................................................... 123 

Overall Needs Assessment Recommendations and Conclusions ............................ 125 

Summary.................................................................................................................. 126 

References ............................................................................................................... 128 

Appendix A-Descriptive Figures ............................................................................. 133 

Appendix B-Survey Instrument ............................................................................... 134 



 Texas Tech University, Helen Marie Barela, August 2011 

xi 

 

Appendix C-Cover Sheet IRB ................................................................................. 159 

Appendix D-Claim for Exemption .......................................................................... 160 

Appendix E-IRB Proposal ....................................................................................... 162 



 Texas Tech University, Helen Marie Barela, August 2011 

xii 

 

The purpose of this research was to examine consumers’ handling of produce. 

Despite wide industry acceptance and implementation occurrences of large multi-state 

outbreaks linked to produce continue thereby creating interest in consumer’s produce 

handling knowledge, perceptions and behaviors. A sample of food purchasers and meal 

planners over 18 years old completed an online survey in 2010 to determine the extent of 

their knowledge, perceptions, and behaviors related to safe produce handling. 

Previous research has considered differences in culture/ethnicity and food safety. 

Based on five pre-established food safety constructs, five objectives were considered for 

this study: (1) Describe consumers’ knowledge, behaviors, and perceptions of produce 

handling, (2) Determine the relationship between knowledge and behaviors, (3) 

Determine the relationship between knowledge and perceptions, (4) Determine the 

relationship between behaviors and perceptions, and (5) Identify needs of produce 

handling and food safety curriculum comparing Caucasians, African-Americans and 

Hispanic ethnic Consumers.  

The research design for this study was of descriptive, correlation and needs 

assessment. A descriptive need assessment using Hershkowitz matrix analyses were used 

to identify level of needs for an educational program geared toward five constructs. 

The sample size was 400 respondents; 53.00% were female, and 47.00% male. 

Ethnicity represented in this study were 40.00% Caucasian (n = 160), 30.00% African 

American (n = 120) and 30.00% Hispanic (n = 120). Respondents race were: 47.00% 

White (n = 188), 32.50% Black (n = 130), 17.30% Hispanic (n = 69), 2.50% Other Race 

(n = 10), .50% Native American (n = 2), and .30% Asian (n = 1). This sample consisted 
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primarily of 72.80% main meal planners of the household (n = 291), a total of 77.30% 

respondents had not been in a food service/food safety occupation (n = 309). The 

majority (24.50%) of the sample held a bachelors degree (n = 98). Most respondents 

(37.00%) believed the safest source for buying produce was only if they grew their 

produce (n = 148) and the second largest majority (29.5%) of respondents believed it did 

not matter. The majority of respondents were from the United States 86.80%. (n = 347). 

Respondents believed they learned most about food safety from their mothers and 

obtained most of their food safety information from federal government agencies. Results 

from needs assessment indicated cultural/ethnic differences for produce safety existed for 

curriculum program needs. Results of this research will be a valuable tool for developing 

curriculum targeted at consumers who are the final point of the supply chain. Results of 

this research can assist producers and governmental policy makers in gaining a deeper 

understanding of their stakeholders.  
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CHAPTER I 

 

INTRODUCTION 

 

Background  

Historically, some pathogens were initially associated with meat and meat only 

products (Matthews, 2006). Increased incidence of produce related food-borne illnesses 

from pathogens once associated only with meat have emerged as significant human 

health concerns (Matthews, 2006). Increased numbers of food-borne disease cases related 

to fresh produce have contributed to these concerns (Scott, Pope, & Thompson, 2009). 

The Economic Research Service (ERS) has estimated 6.9 billion dollars per year 

are spent on food-borne illnesses. In 2010 the U.S. Food Drug and Administration (US 

FDA) estimated roughly 13 men, women, and children die every day from food-borne 

illness. In April 2011, the Centers for Disease Control (CDC) and FDA estimated each 

year roughly one in six Americans equivalent to 48 million people become sick, 128,000 

are hospitalized and 3,000 die from food-borne illnesses (CDC, 2011). These numbers 

bring to the forefront the overwhelming importance of prevention. Produce is usually 

consumed raw making it additionally vital for consumers to follow appropriate handling 

steps (Matthews, 2006). Children, elderly, pregnant women, and respondents with pre-

existing illness conditions are most at risk further adding to importance of proper produce 

preparation (Matthews, 2006). 

In evidence suggested from food preparation, 25% of reported outbreaks are from 

inappropriate consumer food-handling and preparation practices within the home 
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(Anderson, Shuster, Hansen, Levy, & Volk, 2004). These practices within the home are 

likely to contribute to food-borne illnesses (Anderson et al., 2004). This 25% may be an 

inadequate estimate since many consumers may not report food-borne illnesses derived 

from within their home nor can they properly recognize symptoms of a food-borne illness 

(Anderson et al., 2004). 

Li-Cohen and Bruhn (2002) observed consumers who made multiple errors with 

fresh produce safety including cross contamination with raw meats and utensils used to 

cut or store fruit. Davidson, Bucholz, Sirmeyer, Todd and Ryser (2010) and Matthews 

(2006) noted consumers consume fresh produce without having performed the first 

critical step of washing produce. Kendall, Elsbernd, Sinclair, Schroeder, Chen, 

Bergmann, Hillers, and Medeiros (2004) examined both self-reported and observed 

behaviors regarding food safety. Kendall et al. (2004) findings indentified several 

hygienic and cross contamination errors made in handling fresh produce alone and with 

various meats. Participants were provided a kitchen and ingredients including apples, 

tomatoes, poultry and meat (Kendall et al., 2004). In several instances, participants did 

not wash fresh produce prior to eating and/or they washed their produce after they had 

sliced it (Kendall et al., 2004). Improper or inadequate washing and/or storing techniques 

of fresh produce can lend to growth of bacteria and food-borne illnesses (ServSafe 

Coursebook, 2008). If pathogenic bacteria are present on produce surface, slicing produce 

allows bacteria to penetrate, multiply further, and can lead to severe food-borne illness, 

which could have been prevented by following proper washing and handling techniques 

(Jay, Loessner, & Golden, 2005). Consumers have mainly associated food-borne illnesses 
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with beef, poultry, and seafood (Scott et al., 2009). Consumers have failed to recognize 

produce required proper handling (Scott et al., 2009).  

Byrd-Bredbenner, Maurer, Wheatley, Schaffner, Bruhn, and Blalock (2007) argue 

within the United States (U.S.) home economics courses that taught food safety are rare 

or optional in school systems. Byrd-Bredbenner et al. (2007) stated a lack of home 

economics courses have led to large proportions of adults that have limited food safety 

knowledge and preparation skills, and lack of knowledge may hinder their ability to keep 

themselves and their families safe (Byrd-Bredbenner et al., 2007). Research has indicated 

consumers demonstrated knowledge, perception, and behavioral gaps in proper produce 

handling (Byrd-Bredbenner et al., 2007; Medeiros, Hillers, Kendall, & Mason, 2001; 

Patil, Cates, & Morales, 2005; Roseman, & Kurzynske; Scott et al., 2009). 

Abbot, Bryd-Bredbenner, Schaffner, Bruhn, and Blalock (2009) stated many 

respondents perceived an outside organization as typically responsible for food-borne 

illnesses. Evidence has suggested some blame stems from consumer’s preferences (Patil 

et al., 2005) as well as, unsafe behaviors or practices within the household (Medeiros et 

al., 2001). 

Today’s consumer has placed added value on convenience foods including 

Ready-To-Eat (RTE) produce (Matthews, 2006). Forms of produce can affect microbial 

load. For instance, frozen produce that is properly handled for the most part contains 

fewer pathogenic bacteria (Jay et al., 2005). While, Ready-To-Use (RTU), Ready-To-Eat 

(RTE) produce present greater challenges as fresh cut produce provide higher levels of 

moisture making RTE products more susceptible to microbial growth (Jay et al., 2005). 
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Clostridium botulium and Listeria monocytogenes are primary concerns for RTE 

produce (Jay et al., 2005). Clostridium botulium has a low infective dose, and can 

multiply at a very fast rate; making this even more deadly bacteria leading to serious 

complications (Jay et al., 2005). Listeria monocytogenes has been known to cause 

abortions, still-births and death (Jay et al., 2005). RTE produce must be handled with 

greater care than produce that has not been sliced (Jay et al., 2005). 

Historically, mold was not recognized as being harmful nor, was there deep 

understanding of mycotoxins that molds created which have been responsible for food-

borne illnesses (Barkai-Golan & Paster, 2008; Doyle & Beuchat, 2007; Jay et al., 2005). 

Hard surface moldy produce can be salvaged (USDA FSIS, 2010). However, 

consumers may not know detailed appropriate methods for handling moldy produce. 

Consumers may not be aware of potential deadly complications associated with 

consumption of moldy soft produce. Produce containing mold must be handled with 

proper procedures as poisonous mycotoxins are invisible to the naked eye and may be 

embedded throughout a produce item (USDA FSIS, 2010). Cross contamination of mold 

with utensils or other produce can lead to increased risk of serious illness (USDA FSIS, 

2010).  

Produce is not washed prior to reaching the consumer as this would have a 

negative effect on postharvest quality (Matthews, 2006). Manufacturers and producers 

are mandated by regulations and laws to handle produce in approved methods, while 

consumers either are not aware of proper methods or do not follow appropriate food 
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safety methods to include one of the most crucial steps of washing produce prior to 

consumption (Matthews, 2006).  

Sarancho and Martínez-Hancock (2004) argued differences exist among 

educational needs and experiences of Hispanic sub-groups. Lopez-Quintero, Crum, and 

Neumark (2006) discussed importance of health related educational materials geared 

toward patients of all ethnic backgrounds. Ethnicity or culture seems to add another 

dimension to practices of food safety preferences and behaviors (Lin, 1995; Patil et al., 

2005; Shiferaw, Yang, Cieslak, Vugia, Marcus, Koehler, Deneen, &Angulo, 2000). 

Medeiros et al. (2001) mentioned food safety education is most likely to be effective if 

messages are directed toward a specific audience. 

Li-Cohen and Bruhn (2002) emphasized consumer education materials should 

focus on safe handling practices from purchase through consumption.  

Medeiros, Hillers, Chen, Bergmann, Kendall and Schoeder (2004) studied 

knowledge and attitude scales for consumer food safety education materials. Within their 

study a national panel of food safety experts identified five knowledge and attitude scales 

(Construct areas) which are considered important for food safety education (Medeiros et 

al., 2004).The five knowledge and attitude scales (Construct areas) are: practice personal 

hygiene, cook foods adequately, prevent cross-contamination, keep foods at safe 

temperatures, and avoid foods from unsafe sources (Medeiros et al., 2001, 2004). 

Medeiros et al. (2004) and Kendall et al. (2004) point out that perception toward a topic 

is predictive of an eventual behavior related to that topic and a perception scale can be 
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useful in assessing an outcome variable for explaining food safety behavior and assessing 

outcomes of food safety educational programs. 

 Creation of better designed educational materials could better communicate risks 

involved in consumption of produce. Gaining a better understanding and providing 

further improvement of knowledge, perceptions and behaviors of consumers along with 

ethnic/cross-cultural insights can have a positive impact on reduction of produce related 

illnesses. 

 

Problem Statement  

Consumers appear to lack proper knowledge, perceptions, and behaviors of 

produce handling in which culture/ethnicity seems to add complexity (Lin, 1995; Patil et 

al., 2005; Shiferaw et al., 2000). 

United States producers are heavily regulated by comparison to international 

operations and incur costly fees for non-compliance (Fortin, 2009). Imported produce 

must meet certain standards otherwise; this produce will not be accepted for consumption 

(Fortin, 2009). This creates an economic incentive for countries to achieve needed 

requirements to export produce (Fortin, 2009).  

Consumers continue to perceive outside organizations as being responsible for 

food-borne illnesses; but part of the blame stems from improper food handling within the 

home. Consumers fail to perceive produce requires safe handling as well as meat, poultry 

and seafood. Consumers continue to make errors in handling practices of produce. 
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Purpose  

The purpose of this study was to examine consumers’ knowledge, perceptions, 

and behaviors of produce handling and investigate a cross-cultural critical needs 

assessment of curriculum for produce safety in the United States. 

 

Objectives  

Based on five pre-established food safety constructs discussed by Medeiros et al. 

(2001) and cultural/ethnic concerns the following objectives were considered for this 

study: 

1. Describe consumers’ demographic characteristics, knowledge, behaviors, and 

perceptions of produce handling. 

2. Determine the relationship between knowledge and behaviors associated with 

produce handling and safety. 

3. Determine the relationship between knowledge and perceptions associated 

with produce handling and safety. 

4. Determine the relationship between behaviors and perceptions associated with 

produce handling and safety. 

5. Identify needs of produce handling and safety curriculum comparing Majority 

vs. Minority Ethnic Consumers. 

 

Definition of Terms  

Culture: Over 300 recognized definitions for culture exist. This study utilizes the 

 definition of culture as it refers to identification within an ethnic group. In this 
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 definition culture is something that distinguishes one group from another in terms 

 of ideas, artifacts and knowledge of rules for conduct and interpretation (Baldwin, 

 Faulkner, Hecht, and Lindsley, 2006). 

Due diligence: A defense to an action that if proven, makes the defendant not liable 

 (Cheeseman, 2002).  

Intrinsic factors: Six intrinsic parameters of foods that affect microbial growth: pH, water 

 activity (Aw), oxidation reduction potential (Eh), antimicrobial constituents, 

 biological structures, and nutrient content of the environment (Jay et al., 2005). 

Perceptions: Can represent personal views and opinions toward an innovative 

 adoption or adoption of a behavior (Rogers, 2003). Pickens (2003) asserted

 perception is very closely related to attitudes. Perceptions represented 

 interpretation and cognition of something meaningful to an individual based on 

 prior experiences (Pickens, 2003). An underlying assumption of perception is 

 what an individual interprets or perceives may be substantially different from 

 reality (Pickens, 2003). 

Proportionate stratified sampling: Each subgroup is represented in proportion to 

 its occurrence in the total population (Baldwin et al., 2006).  

Stakeholder: Individuals, groups, organizations, or agencies that have an interest/stake in 

 the well being of the target public. Examples of stakeholders include employers, 

 social service providers, schools, religious groups, volunteers, politicians, and 

 health care providers (Boone, Safrit, & Jones, 2002).  
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Supply chain: The supply chain is a network of organizations that are involved through 

 upstream and downstream linkages, in the different processes and activities that 

 produce value in the form of products and services to be put in the hands of the 

 consumer (Christopher, 1998). A food chain is a supply chain specialized in food. 

 

Assumptions 

1. Participants responded honestly and to the best of their ability. 

2. Participants did not utilize internet resources for answering online knowledge 

survey. 

3. Cultural norms were transferable and represented as belonging of ethnic groups. 

4. Participants provided honest self-identification of their cultural background. 

 

Limitations  

1. Participants in this study were from a restricted third-party database. While 

participants were paid and allowed to participate based on their interest of the title 

of this study it is not possible to capture non-zoomerang participants.  

2. This is a sub-sample of the population. Caution must be taken in any 

generalization beyond the sub-sample. 

3. While full anonymity of participants is a positive from an Institutional Review 

Board (IRB) standpoint; it is not possible to conduct follow up research with the 

same participants.  
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Significance of the Problem  

The consumer is the final point of purchase and even if a producer has fully 

adhered to proper due diligence of ensuring safe produce, the consumer can increase 

food-borne illness risk from improper handling of produce. Culture functioning as a 

learned behavior and social norm may be a crucial role for inhibiting appropriate change 

(Baldwin et al., 2006). Results of this research will be a valuable tool for developing 

curriculum targeted at consumers who are the final point of the supply chain. The United 

Nations Food Agricultural Organization (U.N. FAO, 2011) emphasizes value of 

educating consumers’ about proper food handling as producer efforts can be negated at 

this final link of the food chain (U.N. FAO, 2011). Results of this research can assist 

producers and governmental policy makers in gaining a deeper understanding of their 

stakeholders.  

 

Summary  

As produce outbreaks continue to increase and lead to food-borne illnesses there 

will remain a focus and value in research. As consumers’ continue to struggle or 

disregard proper handling of produce and associated outbreaks continue to grow; there 

will remain a need for seeking better ways to educate and motivate stakeholders to 

protect themselves and their families. Culture appears to be an important curriculum 

development and training factor; perhaps, this is another avenue for further educating and 

motivating our stakeholders.  
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Manufacturers and producers are mandated by various food safety regulations and 

laws to handle produce in approved methods and in many cases are compliant. 

Incompliance can result in serious litigation, governmental fees and loss of reputation. A 

direct link is apparent in motivating producers by preventing revenue losses and potential 

closure of their establishment. However, consumers may blame outside organizations for 

illness. Consumers may also not be aware of proper methods or simply do not follow 

appropriate food safety methods to include one of the most important steps of washing 

produce. Cross-contamination appears to be another major fault.  

The purpose of this study conducted in 2010 was to examine consumers’ 

knowledge, perceptions, and behaviors of produce handling and investigate a cross-

cultural critical needs assessment of curriculum for produce safety. This was 

accomplished by conducting a descriptive needs assessment, using the Hershkowitz 

matrix analysis in Witkin (1984), and correlation.  

Outcomes of this research have important implications for better understanding 

consumers’ behaviors, perceptions, knowledge and preferences of produce handling. A 

better understanding of these factors and consumer attributes can result in better designed 

curriculum materials and motivation of consumers. This can provide reductions in 

number of food-borne illnesses and better produce handling. When producers and 

manufactures handle their operations with due diligence it takes tremendous resources to 

keep food and produce safe. Incompliant producers must work to build back their 

reputation and deal with many associated costs. The food production system is complex 

and consumers are the final destination. Their decisions and handling practices are a part 
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of the outcomes of their own health and well-being. If consumers do not recognize or 

assume some responsibility within proper handling of produce; a diligent producer’s hard 

earned efforts will be of negligible value.  
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CHAPTER II 

 

LITERATURE REVIEW 

Introduction  

A review of literature was conducted to identify research and knowledge of 

consumers’ perceptions, knowledge, and behaviors of produce handling. The review 

provides a conceptual framework and summarizes related research. The Theory of 

Planned Behavior will be considered to evaluate perceptions of consumers and how these 

relate to consumer behavior. This chapter will explain the concept of needs assessment 

and demonstrate how this assessment tool aided in cross-cultural comparisons.  

 

Purpose  

The purpose of this study was to examine consumers’ knowledge, perceptions, 

and behaviors of produce handling and investigate a cross-cultural critical needs 

assessment of curriculum for produce safety in the United States. 

 

Objectives  

Based on the five pre-established food safety constructs discussed by Medeiros et 

al. (2001) and cultural/ethnic concerns the following objectives were considered for this 

study: 

1. Describe consumers’ demographic characteristics, knowledge, behaviors, and 

perceptions of produce handling. 
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2. Determine the relationship between knowledge and behaviors associated with 

produce handling and safety. 

3. Determine the relationship between knowledge and perceptions associated 

with produce handling and safety. 

4. Determine the relationship between behaviors and perceptions associated with 

produce handling and safety. 

5. Identify needs of produce handling and safety curriculum comparing Majority 

vs. Minority Ethnic Consumers. 

 

Produce Consumption in the United States 

Matthews (2006) highlighted increased per capita consumption of produce in the 

United States from years 1980 to 2000 and indicated projections are to be continued 

increased consumption of produce through year 2020. Matthews (2006) stated it is 

important for there to be increased consumption as fresh produce provides necessary 

vitamins and minerals. RTE produce has provided more options for consumers. 

Producers have also strived to make RTE products available as consumers are demanding 

readily convenient and packaged foods (Matthews, 2006). RTE produce has not always 

been available for consumption (Matthews, 2006). Matthews (2006) addressed further 

necessity of fresh produce in our diets based on existing American epidemic with obesity. 

Matthews (2006) noted since fresh produce is already in a natural environment, it is 

vulnerable to contamination by human pathogens. ―Numerous factors have influenced 

contamination of produce, including use of manure as a fertilizer; contaminated 

agricultural water; contaminated harvesting equipment; hygiene practices of workers in 
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the field, packinghouse, and processing plant and the presence of feral animals in fields 

and packinghouses‖ (Matthews, 2006).  

 

Produce Outbreaks  

 

As of 2006, Norovirus accounted for the most number of reported cases of 770 

and 25 reported outbreaks (Sapers, Solomon, & Matthews, 2009). Following this was 

Escherichia coli O157:H7 with 380 cases, seven reported outbreaks, then Salmonella 

with 240 cases, nine reported outbreaks followed by Cyclospora with 14 cases and one 

reported outbreak (Sapers et al., 2009). During 1998 to 2000, 17% (13 of 76) Norovirus 

outbreaks were linked to produce (Matthews, 2006). In the U.S. in New Jersey, 1979, the 

first documented outbreak of Norovirus was on lettuce (Jay et al., 2005). Jay et al. (2005) 

indicated Noroviruses are the leading cause of gastroenteritis in the U.S. with an 

estimated 23 million cases per year (Jay et al., 2005). According to Matthews (2006) 

combined nearly 60% of illnesses were associated with Salmonella and Norovirus.  

 

Immuno-compromised populations 

 

Immuno-compromised populations are groups of people who are at higher risk to 

developing a food-borne illness and complications such as a lengthier illness, being 

hospitalized, or death (ServSafe Coursebook, 2008). These respondents are: infants, pre-

school children, pregnant women, elderly people and other people with pre-existing 

compromised immune systems, such as, cancer/on chemotherapy, people with 

HIV/AIDS, and transplant recipients (ServSafe Coursebook, 2008). Washing produce 
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prior to consumption is one important step for prevention of food-borne illness for all 

respondents and more critical for immuno-compromised populations (Matthews, 2006). 

 

Produce Handling 

 

Produce is considered a potential source of food-borne illness as it is consumed 

raw and no intervention practices are employed to effectively control or eliminate 

pathogens prior to consumption (Matthews, 2006). Improper or inadequate washing 

and/or storage techniques of fresh produce can lend to growth of bacteria and food-borne 

illnesses (ServSafe Coursebook, 2008). Research indicated washing produce prior to 

consumption is an important step (Jay et al., 2005; Matthews, 2006; ServSafe 

Coursebook, 2008). Fresh produce have specific storage requirements depending on their 

intrinsic factors (ServSafe Coursebook, 2008). Most produce should not be washed prior 

to storage as moisture promotes growth of mold (ServSafe Coursebook, 2008). For 

instance, whole citrus fruit, hard-rind squash, eggplant and root vegetables should be 

stored around 60° 
F to 70°F (16°C to 4.21°C), equivalent to room-temperature (ServSafe 

Coursebook, 2008). Not all produce must be refrigerated; yet, it is critically important 

RTE produce is refrigerated as moisture content has promoted growth of bacteria and 

mold (ServSafe Coursebook, 2008). For instance, cut melons and cut tomatoes should be 

stored at 41°F (5°C) or lower (ServSafe Coursebook, 2008). 

Cross-contamination of fresh produce with eggs, meat, poultry, and seafood along 

with preparation utensils has caused food-borne illnesses (Jay et al., 2005; Matthews, 

2006; ServSafe Coursebook, 2008). Since produce is not cooked prior to consumption 
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cross contamination with any of these foods poses increased risk and severity of food-

borne illnesses (Jay et al., 2005; Matthews, 2006; Scott et al., 2009; ServSafe 

Coursebook, 2008; Sigua, Schneider, Goodrich, Mahovic, & Shukla, 2008). 

 

Gaps in Knowledge, Behavior, and Perceptions along with Culture 

 

Food Handling in the Home 

 

Garbutt (1997) indicated a large number of cases of food-borne illnesses are 

associated with food improperly prepared in the home. Worsfold and Griffith (1997) 

findings indicated from observing respondents within their home, several basic food 

handling procedures were not conducted. These practices included neglect of: 

temperature, failure to wash one’s hands and ingredients, along with cross-contamination 

errors (Worsfold and Griffith, 1997). Li-Cohen and Bruhn (2002) study revealed 

consumers committed multiple errors with produce by: 1) not washing their hands prior 

to handling produce, 2) not washing produce prior to consumption, or, 3) placing meat on 

a shelf above produce in a refrigerator, and a combination of these errors. Clayton, 

Griffith, Price and Peters (2002) asserted, in 1996 a study in the U.S. found improper 

food handler practices contributed to approximately 97% of food-borne illnesses in food-

service establishments and homes. Clayton et al. (2002) indicated addressing knowledge 

alone is not enough to change a behavior.  

Age Differences 

 

Medeiros et al. (2001) discussed risky food safety behaviors seniors engage in and 

the severity of food-borne illnesses for the elderly. Li-Cohen and Bruhn (2002) found 
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people 65 years and older and non–college graduates practiced safer food handling 

methods than people younger than 65 years old, and college, or post-college graduates. 

Gettings and Kiernan (2001) stated seniors are another population of concern for food 

safety behaviors as they relied on the distant past for knowledge of food safety. Gettings 

and Kiernan (2001); Li-Cohen and Bruhn (2002); & Medeiros et al. (2001) all used self-

reported surveys that examined these age characteristics of food handling. 

Young adults, who were university students, 18-29 years old are one of the groups 

least likely to perform food safety behaviors and lacked vital food safety knowledge 

(Abbot et al., 2009; Morrone & Rathbun, 2003; Patil et al., 2005). Young adults 

perceived it is not necessarily their primary responsibility to ensure food safety; rather, 

responsibility falls on external organizations such as health departments and restaurants 

(Abbot et al., 2009; p.577). Abbot et al. (2009) computed mean knowledge scores, but 

did not account for potential cultural differences.  

Byrd-Bredbenner, Abbot, and Quick (2010) computed mean knowledge scores of 

middle school children, and did not account for potential cultural differences. Byrd-

Bredbenner et al. (2010) found middle school children primarily had recall knowledge, 

and several misconceptions about proper food safety practices. Children are also less 

likely to perform proper food safety when parents are absent or do not set a good example 

(Byrd-Bredbenner et al., 2010; Haapala & Probart, 2004).  

Gender Differences  

 

Lin (1995) and Patil et al. (2005) found females were more likely to place greater 

emphasis on importance of proper food handling in shopping and preparation than males. 
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Li-Cohen and Bruhn (2002) found women practiced safer food produce handling 

methods than men. Females who are older, more educated, and non-working meal 

planners generally were more likely to perceive food safety as being very important (Lin, 

1995). Respondents who were sole homemakers placed a higher concern of food safety 

over those working and a meal planner (Lin, 1995). 

Socio-Economic Differences  

 

Patil et al. (2005) found consumers of a high income status (≥ $50,000) were least 

knowledgeable about appropriate hygiene practices, prevention of cross-contamination 

and practiced risky food consumption (Patil et al., 2005). Respondents without a high 

school education reported lowest consumption of risky foods, and reported safer handling 

practices compared to those with a high school education or more (Patil et al., 2005). 

Respondents without a high school level education had the least amount of overall 

knowledge of safe food handling practices (Patil et al., 2005). Individuals with less than a 

high school education reported lower consumption of risky foods than did individuals 

with a high school education or more. Li-Cohen and Bruhn (2002) found lower-income 

households and non–college graduates practice safer produce food handling methods than 

higher-income households and college or post-college graduates. 

Sources of Information 

 

Medeiros (2010) found participants mainly rely on their mothers for food safety 

information and practices learned from their mother. Rogers (2003) discussed the crucial 

and influential role opinion leaders have on diffusion of innovations and rate of adoption. 

Opinion leaders have ability to influence individual’s attitudes or overt behavior 



 Texas Tech University, Helen Marie Barela, August 2011 

20 

 

informally in a desired way with relative frequency (Rogers, 2003). Opinion leaders have 

gained influential ability by their technical competence, social accessibility, and 

conformity to a social system’s norms (Rogers, 2003). Opinion leaders can lead in the 

spread of new ideas, or they can head an active opposition (Rogers, 2003). Medeiros 

(2010) study focused on where participants gained their information about food safety 

and did not investigate potential linkages to leadership.  

Cultural/Ethnic Food Handling Considerations 

 

The National Restaurant Association mentioned in professional settings there is 

evidence cultural differences can influence how people view food safety (ServSafe 

Coursebook, 2008). Cummins (1986) indicated importance for incorporation of person’s 

culture and language in program materials. Patil et al. (1995) found cultural/ethnic 

differences in behaviors of risky food consumption. Patil et al. (1995) conducted a 

combined meta-analysis from 20 studies to estimate percentages of consumers engaging 

in food behaviors. Caucasian individuals consumed the greatest amount of 

raw/undercooked ground beef and shellfish while African Americans consumed the least 

amount of raw/undercooked burgers (Patil et al.,1995). Hispanics reported the highest 

consumption of raw milk in comparison to African Americans and Caucasians (Patil et 

al.,1995).  

Shiferaw et al. (2000) conducted a descriptive multi-state survey of California, 

Connecticut, Georgia, Minnesota, and Oregon; for food consumption and behaviors with 

demographic groups. Shiferaw et al. (2000) concluded while there were statistical 

differences in high-risk food consumption and food handling behaviors among different 
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demographic groups. However, these differences were likely insufficient to warrant 

targeted education campaigns (Shiferaw et al., 2000). The Shiferaw et al. (2000) sample 

was primarily composed of White respondents and their study categorized race and 

ethnicity together. According to Balwin et al. (2006) and Ember and Ember (2009) in 

cultural studies participants should be allowed to select their race and ethnicity 

separately, as race is genetic while ethnicity describes personal cultural association. 

Holt (2004) described to assist with communication messages—it may be helpful 

to have targeted materials showing respondents of related races and cultures as well as, 

actors/sponsors that are a part of a culture (Holt, 2004). Holt (2004) suggested marketing 

materials targeted at cultural groups are more successful. 

Cultural/Ethnic Language Considerations 

 

The U.S. Census has conducted detailed reports on trends of sub-groups of the 

Hispanic population in the United States (Ramirez & de la Cruz, 2003; Ramirez, 2000). 

Ramirez (2000) in 2000 found that nearly 75% of Hispanics spoke another language at 

home besides English. Newer research has stated many Hispanics are either fluently 

bilingual and generations of Hispanics who their parents are both U.S. born are typically 

fluent in only English (Pew Hispanic Research Center, 2009; Lopez, 2011). Research 

conducted by the Pew Hispanic Research Center (2004) found language can be a large 

part of the role of assimilation within a culture. Findings indicated first generation 

immigrants maintained core values and beliefs, while second generations held slightly 

less similar core beliefs, but were still significantly different to Non-Hispanic Caucasians 

core values and beliefs. However, respondents of third generations or more generations, 
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their parents were both born in the U.S., this study indicated Hispanics of these 

generations then held very similar core values and beliefs to Non-Hispanic Caucasians 

(Pew Hispanic Research Center, 2004). A relatively recent trend is formulation of 

Spanglish especially among 16-25 year olds, ―an informal hybrid of English and 

Spanish‖ (Pew Hispanic Research Center, 2009). Spanglish implies using Spanish and 

English words interchangeably in a conversation or piece of writing (Pew Hispanic 

Research Center, 2009). Spanglish is less used by first generations, and most frequently 

used by second generations (Pew Hispanic Research Center, 2009). This is considered a 

form of acculturation and assimilation; any group of people, by the third generation will 

typically assimilate and incorporate many of the value systems, beliefs, and norms of a 

pre-existing culture (Pew Hispanic Research Center, 2009). Diffusion of culture and 

processes of culture will occur at a much faster rate through similar language and 

knowledge of the existing language (Baldwin et al. 2006; Pew Hispanic Research Center, 

2004).  

 

Conceptual Framework 

Theory of Planned Behavior 

 

A lack of literature existed for addressing variables related to produce on 

knowledge, perceptions, behaviors, and cultural considerations in the same research 

study. Pickens (2003) asserted attitude and perception are similar concepts and closely 

related. Pickens (2003) mentioned perceptions were based on thinking about a situation 

also, known as cognition and previous experiences held by an individual. Pickens (2003) 
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noted perceptions may not necessarily represent reality. In this study, consumer produce 

―attitudes toward a behavior‖ were considered to be equivalent of perceptions and were 

adapted for the conceptual framework for The Theory of Planned Behavior (Ajzen, 2008)  

Ajzen (2008) conducted multiple studies about the Theory of Planned Behavior 

and one study studied consumer attitude toward a behavior. Ajzen (2008) proposed 

according to the Theory of Planned Behavior, intentions to perform a given behavior are 

influenced by three major factors, the perception toward the behavior, subjective norm, 

and perceived behavioral control.  

The first factor, perception toward the behavior was identified as a favorable or 

unfavorable evaluation of the behavior (Ajzen, 2008). Perception toward the behavior can 

be considered as an individual’s own belief or perception toward performing an action. In 

this study, produce consumer’s perceptions were related to their behaviors (Ajzen, 2008).  

The second factor, subjective norm was identified as the perceived social pressure 

to perform or not perform the behavior (Ajzen, 2008). Subjective norms can be 

considered as outside pressure influencing one’s own beliefs. As per Rogers (2003) and 

Baldwin et al. (2006) subjective norms can be influenced by opinion leadership (Rogers, 

2003) and, or cultural/ethnic background (Baldwin et al., 2006). Ajzen and Fishbein 

(2005) contended The Theory of Planned Behavior and background factors combined 

demonstrated a given behavior was influenced by a variety of cultural, personal, and 

situational factors.  

The third factor, perceived behavioral control was identified as self-efficacy in 

relation to the behavior (Ajzen, 2008). For this study, perceived behavioral control can be 
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considered as level of control a consumer perceived they had in purchasing produce and 

control provided in preparation behavior decisions made (Ajzen, 2008).  

The three factors combined of perception toward a behavior, a subjective norm, 

and perceived behavioral control lead to form a behavioral intention that result in 

behavior (Ajzen, 2008).  

Ajzen (2008) found the more favorable the perception and subjective norm and 

greater perceived control led to a stronger intention to perform a behavior.  

Figure 2.1 illustrates The Theory of Planned Behavior and background factors 

influencing human behavior.  

 
Figure 2.1. The Theory of Planned Behavior (Ajzen, 2005).Adapted  

from―Ajzen, I., & Fishbein, M. (2005). The influence of attitudes on behavior. 

In D. Albarracín, B. T. Johnson, & M. P. Zanna (Eds.), The handbook of  

attitudes (pp.173-221). Mahwah, NJ: Erlbaum.‖ 

 

Needs Assessment 

 

Witkin (1984) needs assessment studies are used to provide group data. Several 

methods and procedures have been used for needs assessment of stakeholders. Needs 
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assessment can be used to analyze question level or construct level program needs 

(Witkin, 1984).  

For this research study, first, grand means for behavior, and perceptions were 

calculated considering all five constructs simultaneously. Then, construct means with 

respect to each of the five constructs: personal hygiene, proper handling, avoiding cross-

contamination, cold-storage/hot holding, and avoiding foods from unsafe sources were 

calculated. In all cases grand means were plotted as a horizontal, and vertical line on a—

―X‖ and —―Y‖ axis of a graph resulting in four quadrants (Figure 2.2), these were 

plotted, and used to determine level of need of an educational program construct area.  

 
Figure 2.1. Matrix Analysis of Critical Needs. Along the X-axis is measuring the mean 

of perception. Along the Y-axis is measuring the mean of behavior. GMb represents the 

grand mean for behavior. GMp represents the grand mean for perception. Quadrants 1-4 

represent a program need. Adapted from ―Witkin, B. R. (1984). Assessing needs in 

educational and social programs. San Francisco, CA: Jossey-Bass.‖ 
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The four quadrants represented: Quadrant 1: Critical Need (CN) (high levels of 

behavior, and low levels of perception), Quadrant 2: Low Level Need (LLN) (low levels 

of behavior and perception), Quadrant 3: Low Level Successful Program (LLSP) (low 

levels of behavior and high levels of perception), Quadrant 4: Successful Program (SP) 

(high levels of behavior and perception). The grand means were used as a base for 

comparison and defining where each quadrant was located. Each (X, Y) coordinate 

corresponded to each construct. 

Each (X, Y) coordinate refers to a specific subset question located in a construct. 

The location of each coordinate within a specific quadrant was an indicator of type of 

program needs e.g. Quadrant 1: Critical Need (CN) (high levels of behavior and low 

levels of perception). 

A needs assessment can be conducted on sub-sample stakeholders and then each 

of the results compared. This study focuses on consumer’s cultural considerations of 

perception and behavior of: All groups combined, Caucasian groups, African American 

groups and then Hispanic groups. 

 

Summary 

 

The purpose of this literature review was to evaluate research that existed on 

consumers and topics pertinent to produce food safety. The Theory of Planned Behavior 

Background factors were discussed in conjunction with Pickens (2003), Rogers (2003) 

opinion leadership and Baldwin et al. (2006) functioning of culture. These were used to 

indicate the three primary factors that influence behaviors of produce consumers. The 
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literature review discussed the concept of a needs assessment and the usefulness of 

determining perception and behavior gaps in cultural/ethnic groups of consumers. The 

literature supported the importance of consumers as a final destination in the supply chain 

and their level of responsibility along with crucial considerations across groups. The 

literature supported consumers failed to recognize produce as needing a level of proper 

food handling. These factors can be integral in assessing programs and improving 

curriculum.   
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CHAPTER III 

METHODOLOGY 

 

Introduction  

Producers can be fully compliant in food regulations, yet part of ensuring safe 

food outcomes ultimately lies with the end-user responsibility of the consumer. 

Achievement of consumers’ proper food handling is more complex and changing 

knowledge only may not be enough for proper produce handling. Results of this research 

will be a valuable tool for developing curriculum targeted at consumers who are the final 

point of the supply chain. Results of this research can assist producers and governmental 

policy makers in gaining a deeper understanding of their stakeholders. 

 

Purpose  

The purpose of this study was to examine consumers’ knowledge, perceptions, 

and behaviors of produce handling and investigate a cross-cultural critical needs 

assessment of curriculum for produce safety in the United States. 

 

Objectives  

Based on the five pre-established food safety constructs discussed by Medeiros et 

al. (2001) and cultural/ethnic concerns the following objectives were considered for this 

study: 

1. Describe consumers’ demographic characteristics, knowledge, behaviors, and 

perceptions of produce handling. 
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2. Determine the relationship between knowledge and behaviors associated with 

produce handling and safety. 

3. Determine the relationship between knowledge and perceptions associated 

with produce handling and safety. 

4. Determine the relationship between behaviors and perceptions associated with 

produce handling and safety. 

5. Identify needs of produce handling and safety curriculum comparing Majority 

vs. Minority Ethnic Consumers. 

 

Research Design 

This was a quantitative, descriptive correlation study. Descriptive correlational 

research describes a relationship between variables (Fraenkel & Wallen, 2009). This 

research sought to examine the relationship between consumer knowledge, perceptions 

and behaviors of produce handling. Data for this study were collected through a third-

party survey company using proportionate stratified sampling. Survey research is 

considered as an attempt to obtain data from members of a population or sample using 

questionnaires or interviews to determine the status of that population with respect to one 

or more variables (Fraenkel & Wallen, 2009). Surveys are commonly used to gather 

information in needs assessment studies (Witkin, 1984). 
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Population and Sample 

Data for this research study were collected in November 2010, from a third party 

database. This database contained paid participants who were given the option to be a 

part of the online survey on the basis of the survey title.  

This data base was limited to those participants and not possible for everyone in 

the United States to have a 50/50 chance of being selected. Thus, this sample was not 

classified as random sampling (Fraenkel & Wallen, 2009). Participants were part of a 

convenience sample. Fraenkel & Wallen (2009) noted researchers may be forced to use a 

convenience sample to obtain data.  

Participants were part of an accessible sample. Participants were required to meet 

criterion of being at least 18 years of age, a main meal planner, grocery buyer and 

specific cultural/ethnic backgrounds. Researchers used proportionate stratified sampling 

for cultural comparisons (Ember and Ember, 2009; U.S. Census, 2010). Ember and 

Ember (2009) recommended for cultural comparison research at minimum over 300 

respondents be included. Krejcie and Morgan’s (1970) sample size table recommended a 

sample size of 381 for a population of 5,500.  

Based on cultural/ethnic data obtained from United States Census Bureau (2010) 

it was determined representative comparisons would equate to a total of 40.00% 

Caucasian (n = 160), 30.00% African-American (n = 120) and 30.00% Hispanic (n = 

120) of n = 400 participants in a sample of 400 respondents.  

Objectives one, two, three, and four related to the entire sample (n = 400). 

Objective five related to the entire sample (n = 400) and cultural groups of 40.00% 
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Caucasian (n = 160), 30.00% African-American (n = 120) and 30.00% Hispanic (n = 

120). 

The third-party data base was selected for quick response time and achieving 

needed cultural/ethnic representation. Caution must be taken for inferring results to a 

larger population because of the restricted third party data base sampling method used to 

collect data.  

 

Instrumentation 

This research was only one part of a collaborative grant funded by the United 

States Department of Agriculture (USDA), and Texas Tech International Center for Food 

Industry Excellence (ICFIE); that encompassed consumers and educational curriculum 

development, only select questions were relevant to this survey instrument.  

The instrument used for this study was adapted from Medeiros et al. (2001) and 

Scott et al. (2009). These instruments were adapted for use to gauge perceptions, 

behavior and knowledge.  

Medeiros et al. (2001) studied participants’ perceptions and behaviors within five 

constructs. The researcher’s study in 2010 considered knowledge, perceptions, behaviors, 

and relationships among these variables, and cultural program evaluation of needs of 

produce safety curriculum. The questions represented five constructs: personal hygiene, 

proper preparation, avoiding cross contamination, cold/hot holding, and avoiding foods 

from unsafe sources. Construct I: personal hygiene questions represented proper hand 

washing procedures. Construct II: proper preparation questions represented proper 
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washing and preparing of produce. Construct III: avoiding cross contamination questions 

represented appropriate prevention methods for cross-contamination of produce with raw 

eggs, meats, poultry and contaminated kitchen utensils. Construct IV: cold/hot holding 

questions represented appropriate methods for handling cooked, and RTE produce. 

Construct V: avoiding foods from unsafe sources questions represented appropriate 

methods for handling moldy produce, handling of RTE produce had been time-

temperature abused, and drinking pasteurized juice.  

The knowledge portion of this instrument was adapted from Scott et al. (2009). 

The knowledge portion described to participants there was no penalty for not knowing an 

answer and provided the participant an option of ―Don’t know.‖ Anytime a participant 

selected ―Don’t know‖ it was coded with a score of a zero. If a respondent answered a 

question incorrectly it was coded with a score of a zero. All items in the knowledge 

questionnaire were composed of multiple choice/true-false questions.  

All questions were adapted for produce food safety. There were 15 knowledge 

questions graded correct or incorrect. The knowledge section contained three questions 

per each of the five constructs.  

Scores on each of the three questions were summated to provide a knowledge 

index score for each construct. These are denoted as Kc1, Kc2, Kc3, Kc4, and Kc5. 

Scores on the five constructs of the knowledge section were summated to provide an 

overall knowledge index score.  

There were 25 behavior and 25 perception questions on a seven point Likert scale 

with two different question stems that enabled comparisons of behaviors and perceptions.  
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The behavior section contained five questions per construct. There were five 

constructs and 25 behavior questions. Scores on each of the five questions were 

summated to provide a behavior index score for each construct. These are denoted as 

Bc1, Bc2, Bc3, Bc4, and Bc5. Scores on the five constructs of the behavior section were 

summated to provide an overall behavior index score.  

The perception section contained five questions per construct. There were five 

constructs and 25 perception questions. Scores on each of the five questions were 

summated to provide a perception index score for each construct. These are denoted as 

Pc1, Pc2, Pc3, Pc4, and Pc5. Scores on the five constructs of the perception section were 

summated to provide an overall perception index score. 

There were 96 questions that asked if participants consumed specific produce and 

in raw, cooked or both forms. This section asked if participants washed this produce prior 

to preparation and how often they consumed this produce.  

There were 7 subjective preference questions that asked where participants 

preferred to obtain information and 22 detailed demographic questions.  

The entire instrument contained 103 questions (Appendix B Survey).  

 

Validity and Reliability 

The content and face validity of this instrument was reviewed and established by 

a panel of experts. Face validity was confirmed by the panel of experts that consisted of: 

food safety experts for scientific content, agricultural educators for social science content 



 Texas Tech University, Helen Marie Barela, August 2011 

34 

 

and cultural experts for cultural content. Minor changes were made based on the panel’s 

recommendations. 

To determine reliability of this instrument, it was pilot tested on 237 Texas Tech 

undergraduate students in non-agricultural, and non-hospitality majors. This measure was 

taken to control for any possible expert level food-safety knowledge. This pilot test 

provided: a Kuder-Richardson (KR-20) reliability for knowledge section of .69, a 

Cronbach’s alpha for the perception section of .92 and for the behavior section .91. The 

primary difference in this instrument was length of the knowledge section had contained 

25 questions per five constructs. It was deemed by the panel of experts that some of the 

questions did not adequately address produce handling and were slightly modified for 

clarity, consolidated, or deleted. The instrument contained 167 questions. Agricultural 

education experts recommended consolidation and deletion of questions from the 

preferences section and questions that pertained to the type of produce consumed. 

Agricultural education experts recommended questions from the preferences section as 

well as questions about type of produce consumed needed to be consolidated and deleted. 

The preference section was of subjective nature about where consumers preferred 

to obtain information for different produce. Reliability analyses for this section were not 

conducted on basis of inquiry for completely subjective consumer preferences, as this 

was not measuring knowledge, behaviors or perceptions based on produce safety. 

The final instrument contained 103 questions. The final instrument provided an 

overall reliability on knowledge, perceptions and behavior sections above .70 and as per 

Field (2005) indicated adequate reliability.  
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Cronbach’s Alpha for perception was .92, for 25 perception questions over the 

five constructs. Cronbach’s Alpha for behavior was .94 for 25 behavior questions over 

the five constructs. The calculated KR20 was .78 for 15 knowledge questions over the 

five constructs.  

 

Data Collection 

The Texas Tech University Institutional Review board for the Protection of 

Human Services granted approval of this research study. A third party research survey 

company was used to administer the instrument to the sample. Data were collected in 

November 2010 (Appendix B Survey) using a convenience sample from a database of 

paid participants. Participants were required to meet criterion of being at least 18 years of 

age, a main meal planner, grocery buyer and specific cultural/ethnic backgrounds. 

Researchers used proportionate stratified sampling for cultural comparisons. Participants 

were part of an accessible sample. 

This database contained paid participants who were given the option to be a part 

of the online survey on the basis of the survey title. Participants could click on the link 

and take the survey. Non-response error was not an issue; all questions were answered by 

paid survey respondents.  

 

Data Analysis 

Data were collected from the online survey and evaluated in PASW (version 

18.0).  
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Objective One 

 

For demographic information, interval variables, the mean, and standard deviation 

were calculated. These included age, and questions related to the five constructs. 

Frequencies were calculated on categorical variables. These included: gender, ethnicity, 

if a participant were the main meal planner of the household, type of residence, year born, 

U.S. citizenship., their household status, employment status, highest level of education, 

number of hours worked outside the home, and estimated household income. 

Objectives Two, Three, and Four 

 

Descriptive statistics for dichotomous knowledge index scores were reported.  

Descriptive statistics for behavior index scores and perception index scores were 

reported. The researcher assumed the Likert-type perception and behavior 7-point scales 

were of interval data. 

Descriptive statistics of Pearson Product Moment Correlation coefficient were 

reported to describe relationships for knowledge, perceptions and behaviors. Miller 

(1998) stated in a non-probabilistic sample; correlation coefficients and coefficients of 

determination can be reported; but significance must be excluded. In accordance with 

Miller (1998) no significance values were reported.  

Objective Five 

 

Respondent’s perceptions and behaviors responses were filtered according to: All 

groups, Caucasian groups, African American groups, and Hispanic groups.  
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The process described was repeated four times for cross cultural analysis on each 

group across constructs and then across questions. 

For the needs assessment section each question was plotted, and used to 

determine level of need of an educational program construct area.  

 First, grand means for behavior, and perceptions were calculated considering all 

five constructs simultaneously.  

Then, construct means with respect to each of the five constructs: personal 

hygiene, proper handling, avoiding cross-contamination, cold-storage/hot holding, and 

avoiding foods from unsafe sources were calculated.  

Grand means were plotted as a horizontal, and vertical line on a —―X‖ and —―Y‖ 

axis of a graph resulting in four quadrants (Figure 3.1). 

 
Figure 3.1. Matrix Analysis of Critical Needs. Along the X-axis is measuring the mean 

of perception. Along the Y-axis is measuring the mean of behavior. GMb represents the 

grand mean for behavior. GMp represents the grand mean for perception. Quadrants 1-4 

represent a program need. Adapted from ―Witkin, B. R. (1984). Assessing needs in 

educational and social programs. San Francisco, CA: Jossey-Bass.‖ 
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The four quadrants represented: Quadrant 1: Critical Need (CN) (high levels of 

behavior, and low levels of perception), Quadrant 2: Low Level Need (LLN) (low levels 

of behavior and perception), Quadrant 3: Low Level Successful Program (LLSP) (low 

levels of behavior and high levels of perception), Quadrant 4: Successful Program (SP) 

(high levels of behavior and perception). The grand means were used as a base for 

comparison and defining where each quadrant was located. Each (X, Y) coordinate 

corresponded to each construct. The first part of the analysis grand means were used as a 

base for comparison and defined where each quadrant was located. Each (X, Y) 

coordinate corresponded to each construct. The location of each coordinate within a 

specific quadrant was an indicator of the type of program needed on the basis of 

construct. The second part of the analysis, each (X, Y) coordinates referred to a specific 

subset question located in a construct. The location of each coordinate within a specific 

quadrant was an indicator of the type of program need on the basis of a question. 

 

Summary 

The instrument used for this study was adapted from Medeiros et al. (2001) and 

Scott et al. (2009). This instrument was adapted for use to gauge perceptions, behavior 

and knowledge.  

The adapted instrument was confirmed for face and content validity by a panel of 

food safety, agricultural education, and cultural experts.  
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Data were collected from a third party survey company. This was a convenience, 

accessible sample. Data were collected from a restricted data base of paid participants 

that responded to the online survey. Data were evaluated in PASW (version 18.0).  

A pilot test was conducted prior to final data collection in November, 2010. 

After expert recommendations the instrument questions were slightly modified for 

better clarity, consolidated, and questions deleted to 103 questions. Reliability on the 

perception section showed no change from .92. Reliability on the behavior section 

slightly improved from .91 to .94. Reliability on the knowledge section improved from 

.65 to .78.  
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CHAPTER IV 

RESULTS 

Introduction  

Producers can be fully compliant in food regulations, yet part of ensuring safe 

food outcomes ultimately lies with the end-user responsibility of the consumer. 

Achievement of consumers proper food handling is more complex and changing 

knowledge only may not enough for proper produce handling. Results of this research 

will be a valuable tool for developing curriculum targeted at consumers who are the final 

point of the supply chain. Results of this research can assist producers and governmental 

policy makers in gaining a deeper understanding of their stakeholders. The results section 

provides an account of the findings for this study. 

 

Purpose  

The purpose of this study was to examine consumers’ knowledge, perceptions, 

and behaviors of produce handling and investigate a cross-cultural critical needs 

assessment of curriculum for produce safety in the United States. 

 

Objectives  

Based on the five pre-established food safety constructs discussed by Medeiros et 

al. (2001) and cultural/ethnic concerns the following objectives were considered for this 

study: 

1. Describe consumers’ demographic characteristics, knowledge, behaviors, and 

perceptions of produce handling.  
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2. Determine the relationship between knowledge and behaviors associated with 

produce handling and safety. 

3. Determine the relationship between knowledge and perceptions associated 

with produce handling and safety. 

4. Determine the relationship between behaviors and perceptions associated with 

produce handling and safety. 

5. Identify needs of produce handling and safety curriculum comparing Majority 

vs. Minority Ethnic Consumers. 

 

Results to Objective One 

Demographic Characteristics 

 

The first objective of this study was to describe consumers’ demographic 

characteristics, knowledge, behaviors, and perceptions of produce handling. For 

consumers several demographic characteristics were identified.  

Table 4.1 illustrated the majority (53.00%, n = 212) of sample were females. The 

remainder of the sample were males (47.00%, n = 212). 

Table 4.1 

Demographic Characteristics of Participants (n = 400). 

Characteristic f  f % Mode 

    

Gender   Female 

Male 188 47.00  

Female 212 53.00  
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Table 4.1 continued   

 

Characteristic f  f % Mode 

Ethnicity 
  

White (non-

Hispanic) 

White (non-Hispanic) 160 40.00  

Hispanic 120 30.00  

African American 120 30.00  

    

Education   Bachelor Degree 

Less than High School 6 1.50  

Some High School 10 2.50  

High School Graduate 91 22.80  

Technical School 19 4.80  

Some College 94 23.50  

Associate Degree 50 12.50  

Bachelor Degree 98 24.50  

Master Degree 27 6.80  

Doctoral 3 .80  

Professional 2 .50  

    

 

Race 
  

White 

Asian 1 .30  

Black 130 32.50  

Native American 2 .50  

White 188 47.00  

Hispanic/Latino 69 17.30  

Other 10 2.50  

    

 

Have been/In a Food Safety Occupation 
  

No 

Yes 91 22.80  

No 309 77.30  
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Table 4.1 continued   

 

Characteristic f  f % Mode 

 

Main Meal Planner 
  

Yes 

Yes 291 72.80  

No 109 27.30  

    

 

Your classification of your residential area
*
 

  

Large City (more 

than 500,000 

people) 

Rural 38 9.50  

Town (500-2,500 people) 43 10.80  

Large Town (2501-25,000 people) 61 15.30  

Small city (25,001-100,000 people) 68 17.00  

Medium city (100,001-500,000 people) 76 19.00  

Large city (more than 500,000 people) 114 28.50  

    

What do you consider the safest source  

   for buying produce? 
  

Growing it myself 

Growing it myself 148 37.00  

Farmers market 37 9.30  

Supermarket / grocery store 80 20.00  

Roadside stand 4 1.00  

Direct from a farmer 13 3.30  

It doesn’t matter all the same in 

    terms of safety 
118 29.50 

 

 

Table 4.1 illustrated the sample ethnicity was 40.00% Caucasian (n = 160), 

30.00% African-American (n = 120) and 30.00% Hispanic (n = 120) of n = 400 

participants. Respondents race were: 47.00% White (n = 188), 32.50% Black (n = 130), 

17.30% Hispanic (n = 69), 2.50% Other Race (n = 10), .50% Native American (n = 2), 

and .30% Asian (n = 1).  
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Most (28.50%, n = 114), of the respondents considered their area of residence to 

be a large city.  

Main meal planners of the household accounted for 72.80% (n = 291). A total of 

77.30% (n = 309) respondents had not been in a food service/food safety occupation nor 

were they currently in this type of occupation. 

The majority (24.50%, n = 98) of the sample held a bachelors degree.  

Most respondents (37.00%, n = 148) believed the safest source for buying 

produce was only if they grew their produce. The second largest majority (29.50%, n = 

118) of respondents believed it did not matter where they purchased their produce, as all 

options were the same to them in terms of safety.  

The majority of respondents were from the United States (86.80%, n = 347). Of 

the respondents, 82.00% (n = 328) of their father/male guardians were born in the United 

States. Of the respondents, 81.80% (n = 327) of their mother/female guardians were born 

in the United States. Roughly, 19.00% of the respondent’s parents/legal guardians were 

not from the United States. The majority of respondents (61.00%, n = 244,) had lived in 

the United States for more than 34 years.  

Respondents believed they learned the most about food safety from their mothers 

(55.50%, n = 222). 

Respondents stated they obtained the most of their food safety information from 

federal government agencies (53.50%, n = 214). 

Respondents were asked how accurate they considered the advice from their 

mothers and according to the mode, the majority of the sample considered this source of 
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information to be very accurate (39.30%, n = 157). The scale for this question ranged 

from not at all accurate to extremely accurate.  

Respondents were asked how accurate they considered information from federal 

government agencies and according to the mode, the majority considered this source of 

information to be very accurate (37.00%, n = 148). The scale for this question ranged 

from not at all accurate to extremely accurate. 

Knowledge Descriptives 

 

Table 4.2 describes the mean and standard deviation of knowledge for consumers 

in this sample for: All groups, Caucasian, African American, and Hispanic. Table 4.2 

demonstrated Hispanics had the most occurrences of lowest mean scores (73.00%) as 

indicated by bold face type by comparison to Caucasian (20%) and African Americans 

(6.67%). Standard deviation scores for knowledge were quite similar across all 

ethnic/cultural groups. 

 

Table 4.2 

Knowledge Mean (M) and Standard Deviation (SD) Scores 

 

Knowledge Questions 

ALL  

n=400 

 Caucasian 

n=160 

 A.A. 

n=120 

 Hispanic 

n=120 

M SD  M SD  M SD  M SD 

1. Prior to handling 

produce it is 

important to clean 

my hands .69 .46 

 

.70 .46 

 

.74 .44 

 

.63 .49 

2. During preparing 

or consuming 

produce it is 

important to: .72 .45 

 

.69 .46 

 

.74 .44 

 

.73 .45 

  



 Texas Tech University, Helen Marie Barela, August 2011 

46 

 

Table 4.2 continued 

 

Knowledge Questions 

ALL 

n=400  

Caucasian 

n=160  

A.A. 

n=120  

Hispanic 

n=120 

M SD  M SD  M SD  M SD 

3. A salad (with 

lettuce, tomatoes, 

etc.) is being 

made. What is 

appropriate? 

.69 .47  .68 .47  .73 .44  .65 .48 

4. Metal kitchen 

utensils should be 

sanitized with: 

.24 .43  .22 .41  .23 .42  .28 .45 

5. Washing whole 

fruits and 

vegetables can 

help keep produce 

safe to eat. 

.90 .30  .87 .33  .93 .26  .90 .30 

6. In bruised or 

damaged areas of 

produce—harmful 

bacteria can 

thrive. 

.72 .45  .72 .45  .76 .43  .68 .47 

7. Hamburgers and a 

salad are being 

made-what is 

appropriate? 

.81 .39  .85 .36  .83 .38  .73 .44 

8. In the refrigerator: 

storing fruits and 

vegetables away 

from raw meats 

can keep produce 

safe to eat 

.85 .36  .85 .36  .89 .31  .80 .40 

9. Which of the 

following 

describes a 

method to prevent 

cross-

contamination? 

.81 .39  .86 .35  .87 .34  .70 .46 

10. How long can 

sliced watermelon 

safely remain 

unrefrigerated? 

.46 .50  .49 .50  .45 .50  .43 .50 
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Table 4.2 continued 

 

Knowledge Questions 

ALL 

n=400  

Caucasian 

n=160  

A.A. 

n=120  

Hispanic 

n=120 

M SD  M SD  M SD  M SD 

11. Cooked squash 

should be kept in 

the refrigerator to 

prevent growth of 

harmful bacteria. 

.74 .44  .79 .41  .72 .45  .69 .46 

12. Leftover cooked 

carrots should be 

refrigerated to 

prevent growth of 

harmful bacteria. 

.81 .39  .86 .35  .78 .41  .77 .42 

13. How should soft 

fruits and 

vegetables (such 

as cucumbers, 

peaches, tomatoes, 

etc.) with mold be 

handled? 

.71 .45  .75 .43  .67 .47  .69 .46 

14. Cooking moldy 

produce can 

prevent food-

borne illness? 

.61 .49  .63 .49  .67 .47  .54 .50 

15. Food-borne illness 

can occur if fresh 

fruits and 

vegetables are 

handled unsafely. 

.84 .36  .88 .32  .83 .37  .80 .40 

Note. Dichotomously coded, correct versus incorrect. The minimum of each mean is in 

presented in boldface.  
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Perception Descriptives 

 

Standard deviation scores for perception were similar across all ethnic/cultural 

groups. Minimum perception scores were on Question 15: All groups (M = 4.14; SD = 

1.86), Caucasian (M = 3.95; SD = 1.83), African American (M = 4.27; SD = 1.92), and 

Hispanic (M = 4.27; SD = 1.84). Maximum perception scores were on Question 4: All 

groups (M = 6.55; SD = .97), Caucasian (M = 6.59; SD = .92), African American (M = 

6.68; SD = .79), and Hispanic (M = 6.37; SD = 1.17). 

Table 4.3 describes the mean and standard deviation of perception for consumers 

in this sample for: All groups, Caucasian, African American, and Hispanic.  

 

Table 4.3 

Perception Mean (M) and Standard Deviation (SD) Scores 

How important is it to 

you to…? 

ALL  

N=400 

 Caucasian 

n=160 

 A.A. 

n=120 

 Hispanic 

n=120 

M SD  M SD  M SD  M SD 

1. remove jewelry 

before washing 

your hands. 

5.29 1.75  5.11 1.75  5.50 1.71  5.33 1.80 

2. wash your hands 

before preparing 

or consuming 

food 

6.44 1.08  6.41 1.04  6.56 1.09  6.36 1.12 

3. wash your hands 

after playing 

with a pet and 

before getting a 

snack? 

6.47 1.05  6.45 .99  6.66 .81  6.29 1.30 
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Table 4.3 continued 

How important is it to 

you to…? 

ALL  

N=400 

 Caucasian 

n=160 

 A.A. 

n=120 

 Hispanic 

n=120 

M SD  M SD  M SD  M SD 

4. wash your hands 

after handling 

raw eggs, raw 

meat, raw 

chicken, or raw 

seafood? 

6.55 .97  6.59 .92  6.68 .79  6.37 1.17 

5. wash your hands 

after touching 

your eyes, 

mouth or nose 

during 

preparation 

of produce? 

6.36 1.04  6.26 1.06  6.52 .95  6.33 1.09 

6. use a produce 

brush while 

washing 

produce? 

4.70 1.62  4.57 1.52  4.68 1.72  4.88 1.63 

7. wash fruit 

before eating? 
6.17 1.11  6.02 1.20  6.36 .98  6.19 1.09 

8. wash fruit 

before cooking? 
5.91 1.30  5.69 1.41  6.16 1.18  5.96 1.23 

9. wash vegetables 

before eating?  
6.17 1.15  5.97 1.28  6.49 .87  6.09 1.17 

10. wash vegetables 

before cooking? 
6.06 1.22  5.81 1.37  6.40 1.03  6.04 1.09 

11. keep raw eggs, 

raw meat, raw 

chicken, raw 

seafood and 

utensils that 

were used in 

preparing these 

food items away 

from all produce 

that will NOT 

be cooked? 

6.23 1.19  6.17 1.29  6.42 1.02  6.12 1.20 
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Table 4.3 continued 

How important is it to 

you to…? 

ALL  

N=400 

 Caucasian 

n=160 

 A.A. 

n=120 

 Hispanic 

n=120 

M SD  M SD  M SD  M SD 

12. wipe off counter 

tops with a 

soapy dishcloth 

after having put 

a package of 

raw eggs, raw 

meat, raw 

chicken or raw 

fish on the 

counter top? 

6.30 1.16  6.24 1.23  6.49 .94  6.17 1.24 

13. wash a plate that 

was used to hold 

raw meat, 

poultry, or 

seafood with 

hot, soapy water 

before returning 

cooked food to 

the plate? 

6.43 1.04  6.43 1.06  6.60 .84  6.25 1.16 

14. wash all items 

that came in 

contact with raw 

eggs, raw meat, 

raw chicken, 

and raw seafood 

(e.g. cutting 

boards, knives, 

mixing bowls, 

and counter top) 

with hot, soapy 

water before 

continuing 

cooking? 

6.31 1.10  6.29 1.13  6.39 1.04  6.25 1.14 

15. use color coded 

items within the 

kitchen? 

4.14 1.86  3.95 1.83  4.27 1.92  4.27 1.84 

  



 Texas Tech University, Helen Marie Barela, August 2011 

51 

 

Table 4.3 continued 

How important is it to 

you to…? 

ALL  

N=400 

 Caucasian 

n=160 

 A.A. 

n=120 

 Hispanic 

n=120 

M SD  M SD  M SD  M SD 

16. put eggs into 

refrigerator 

immediately 

after coming 

from the store? 

6.08 1.17  6.04 1.20  6.22 1.11  6.01 1.18 

17. refrigerate 

cooked veggies 

within 2 hours 

of preparing or 

serving? 

5.75 1.28  5.76 1.26  5.84 1.32  5.66 1.26 

18. refrigerate 

cooked fruit 

within 2 hours 

of preparing or 

serving? 

5.71 1.29  5.72 1.29  5.68 1.40  5.71 1.18 

19. refrigerate 

refried or 

cooked beans 

within 2 hours 

of preparing or 

serving? 

5.70 1.25  5.74 1.22  5.71 1.31  5.62 1.23 

20. refrigerate ready 

to eat foods 

(sliced fruit and 

sliced 

vegetables) 

immediately 

after coming 

from the store? 

5.85 1.22  5.91 1.22  5.87 1.36  5.76 1.09 

21. throw away soft 

produce (such as 

cucumbers, 

peaches, 

tomatoes, etc.) if 

it has mold? 

6.13 1.20  6.11 1.22  6.17 1.23  6.11 1.15 
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Table 4.3 continued 

How important is it to 

you to…? 

ALL  

N=400 

 Caucasian 

n=160 

 A.A. 

n=120 

 Hispanic 

n=120 

M SD  M SD  M SD  M SD 

22. throw away firm 

produce (such as 

cabbage, bell 

peppers, carrots, 

etc.) if it has 

mold? 

5.90 1.36  5.74 1.45  6.04 1.21  5.97 1.36 

23. throw away 

sliced produce 

that has been 

without 

refrigeration for 

more than 3 

hours? 

5.26 1.52  5.14 1.55  5.28 1.59  5.40 1.40 

24. drink only 

pasteurized 

juice? 

4.67 1.68  4.70 1.67  4.54 1.79  4.75 1.60 

25. keep household 

cleaners away 

from produce? 

6.15 1.22  6.04 1.33  6.23 1.21  6.20 1.07 

Note. Perceptions were on a Likert-type 7 point scale, 1 representing, —―Not at all 

important‖ to 7 representing, —―Extremely important‖. 

 

Behavior Descriptives 

 

Standard deviation scores for behavior were similar across all ethnic/cultural 

groups. Minimum behavior scores were on Question 15: All groups (M = 3.71, SD = 

2.22), Caucasian (M = 3.49, SD = 2.16), African American (M = 3.67, SD = 2.28), and 

Hispanic (M = 4.03, SD = 2.21). Maximum behavior scores were on Question 4: All 

groups (M = 6.52, SD = .98), Caucasian for Question 4 (M = 6.51, SD = .99), and 

Hispanic for Question 4 (M = 6.44, SD = 1.05). The African American maximum 

behavior score (M = 6.67, SD = .73) was on Question 3. 
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Table 4.4 describes mean and standard deviation of behavior for consumers in this 

sample for: All groups, Caucasian, African American, and Hispanic. 

 

Table 4.4 

Behavior Mean (M) and Standard Deviation (SD) Scores 

How often do you 

…? 

ALL  

N=400 

 Caucasian 

n=160 

 A.A. 

n=120 

 Hispanic 

n=120 

M SD  M SD  M SD  M SD 

1. remove jewelry 

before washing 

your hands. 

5.24 1.94  5.13 1.94  5.23 2.03  5.42 1.87 

2. wash your 

hands before 

preparing or 

consuming food 

6.42 1.01  6.34 1.01  6.55 .94  6.38 1.05 

3. wash your 

hands after 

playing with a 

pet and before 

getting a snack? 

6.41 1.02  6.29 1.10  6.67 .73  6.33 1.11 

4. wash your 

hands after 

handling raw 

eggs, raw meat, 

raw chicken, or 

raw seafood? 

6.52 .98  6.51 .99  6.61 .87  6.44 1.05 

5. wash your 

hands after 

touching your 

eyes, mouth or 

nose during 

preparation 

of produce? 

6.26 1.12  6.16 1.19  6.39 1.08  6.24 1.05 

6. use a produce 

brush while 

washing 

produce? 

4.12 2.14  3.96 2.02  3.97 2.25  4.48 2.15 
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Table 4.4 continued 

How often do you 

…? 

ALL  

N=400 

 Caucasian 

n=160 

 A.A. 

n=120 

 Hispanic 

n=120 

M SD  M SD  M SD  M SD 

7. wash fruit 

before eating? 
6.15 1.19  5.99 1.28  6.36 1.02  6.14 1.18 

8. wash fruit 

before cooking? 
5.97 1.35  5.78 1.41  6.20 1.27  5.99 1.33 

9. wash vegetables 

before eating?  
6.19 1.18  6.03 1.28  6.43 .99  6.16 1.20 

10. wash vegetables 

before cooking? 
6.09 1.25  5.93 1.33  6.29 1.23  6.09 1.16 

11. keep raw eggs, 

raw meat, raw 

chicken, raw 

seafood and 

utensils that 

were used in 

preparing these 

food items away 

from all produce 

that will NOT 

be cooked? 

6.35 1.17  6.31 1.21  6.46 1.11  6.30 1.19 

12. wipe off counter 

tops with a 

soapy dishcloth 

after having put 

a package of 

raw eggs, raw 

meat, raw 

chicken or raw 

fish on the 

counter top? 

6.32 1.19  6.27 1.29  6.49 .93  6.23 1.29 

13. wash a plate that 

was used to hold 

raw meat, 

poultry, or 

seafood with 

hot, soapy water 

before returning 

cooked food to 

the plate? 

6.45 1.09  6.40 1.18  6.61 .85  6.35 1.16 
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Table 4.4 continued 

How often do you 

…? 

ALL  

N=400 

 Caucasian 

n=160 

 A.A. 

n=120 

 Hispanic 

n=120 

M SD  M SD  M SD  M SD 

14. wash all items 

that came in 

contact with raw 

eggs, raw meat, 

raw chicken, 

and raw seafood 

(e.g. cutting 

boards, knives, 

mixing bowls, 

and counter top) 

with hot, soapy 

water before 

continuing 

cooking? 

6.38 1.10  6.29 1.25  6.55 .86  6.33 1.09 

15. use color coded 

items within the 

kitchen? 

3.71 2.22  3.49 2.16  3.67 2.28  4.03 2.21 

16. put eggs into 

refrigerator 

immediately 

after coming 

from the store? 

6.31 1.10  6.33 1.11  6.38 1.02  6.22 1.18 

17. refrigerate 

cooked veggies 

within 2 hours 

of preparing or 

serving? 

5.83 1.31  5.93 1.18  5.65 1.51  5.88 1.23 

18. refrigerate 

cooked fruit 

within 2 hours 

of preparing or 

serving? 

5.82 1.30  5.91 1.17  5.61 1.50  5.90 1.22 

19. refrigerate 

refried or 

cooked beans 

within 2 hours 

of preparing or 

serving? 

5.78 1.34  5.83 1.26  5.59 1.55  5.91 1.21 
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Table 4.4 continued 

How often do you 

…? 

ALL  

N=400 

 Caucasian 

n=160 

 A.A. 

n=120 

 Hispanic 

n=120 

M SD  M SD  M SD  M SD 

20. refrigerate ready 

to eat foods 

(sliced fruit and 

sliced 

vegetables) 

immediately 

after coming 

from the store? 

6.05 1.24  6.06 1.21  6.02 1.31  6.06 1.24 

21. throw away soft 

produce (such as 

cucumbers, 

peaches, 

tomatoes, etc.) if 

it has mold? 

6.26 1.20  6.31 1.18  6.32 1.15  6.12 1.29 

22. throw away firm 

produce (such as 

cabbage, bell 

peppers, carrots, 

etc.) if it has 

mold? 

6.12 1.30  6.06 1.33  6.23 1.19  6.08 1.36 

23. throw away 

sliced produce 

that has been 

without 

refrigeration for 

more than 3 

hours? 

5.44 1.52  5.39 1.55  5.36 1.65  5.60 1.32 

24. drink only 

pasteurized 

juice? 

5.00 1.71  4.96 1.70  4.98 1.75  5.09 1.68 

25. keep household 

cleaners away 

from produce? 

6.37 1.15  6.31 1.22  6.51 1.07  6.32 1.14 

Note. Behaviors were on a Likert-type 7 point scale, 1 representing, —―Never‖ to 7 

representing, —―Always‖. 
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Results to Objective Two 

In Table 4.5 for constructs I-V, a Pearson Product Moment correlation on 

knowledge and perceptions was conducted. All construct correlations were positive 

(Table 4.5). 

 

Table 4.5 

Constructs I-V:Pearson Product Moment Correlation-Knowledge on Perceptions  

Correlation Pc1 Pc2 Pc3 Pc4 Pc5 

Kc1 .48 .31 .39 .32 .30 

Kc2 .29 .26 .26 .20 .25 

Kc3 .41 .35 .43 .39 .35 

Kc4 .32 .32 .36 .42 .33 

Kc5 .33 .29 .29 .29 .35 

Note. Pc1 indicates Perception Construct I, personal hygiene, Pc 2 indicates Perception 

Construct II, proper handling, Pc 3 indicates Perception Construct III, prevent cross 

contamination, Pc 3 indicates Perception Construct III, prevent cross contamination, Pc 4 

indicates Perception Construct IV, cold/hot holding, Pc 5 indicates Perception Construct 

V, avoid foods from unsafe sources.Kc1 to Kc5 indicate identical constructs for 

knowledge.  

 

In Table 4.5, construct correlations ranged from low to moderate (Davis, 1971). 

The low construct correlation had a value of r = .20 between perceptions Construct IV: 

keeping foods at safe temperatures and knowledge Construct II: proper handling. The 

moderate construct correlation had a value of r = .48 on perceptions Construct I and 

knowledge Construct I both addressed practice personal hygiene (Table 4.5).  

A substantial (Davis, 1971), correlation, r = .56 was identified for consumer 

overall knowledge and overall perceptions of fresh produce safety handling.  
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The coefficient of determination r
2 

=.31 indicated 31% of total variation in overall 

knowledge could be explained while the other 69% of the total variation remained 

unexplained.  

 

Results to Objective Three 

In Table 4.6 for constructs I-V, a Pearson Product Moment correlation on 

knowledge and behaviors was conducted. All construct correlations were positive (Table 

4.6). 

 

Table 4.6 

Constructs I-V: Pearson Product Moment Correlation-Knowledge on Behaviors. 

Correlation Bc1 Bc2 Bc3 Bc4 Bc5 

Kc1 .46 .25 .30 .30 .31 

Kc2 .29 .24 .24 .23 .20 

Kc3 .38 .30 .35 .38 .37 

Kc4 .37 .30 .31 .42 .33 

Kc5 .32 .23 .25 .30 .37 

Note. Bc1 indicates Behavior Construct I, personal hygiene, Bc 2 indicates Behavior 

Construct II, proper handling, Bc 3 indicates Behavior Construct III, prevent cross 

contamination, Bc 3 indicates Behavior Construct III, prevent cross contamination, Bc 4 

indicates Behavior Construct IV, cold/hot holding, Bc 5 indicates Behavior Construct V, 

avoid foods from unsafe sources.Kc1 to Kc5 indicate identical constructs for knowledge.  

 

The data in Table 4.6 indicated construct correlations ranged from low to 

moderate. The low construct correlation had a value of r = .20 between behaviors 

Construct V: avoid foods from unsafe sources and knowledge Construct II: proper 
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handling. The moderate construct correlation had a value of r = .46 on behaviors 

Construct I and knowledge Construct I both of these constructs addressed personal 

hygiene (Table 4.6).  

A substantial (Davis, 1971), correlation, r = .53 was identified for consumer 

overall knowledge and behaviors of fresh produce safety handling. The overall 

coefficient of determination, r
2 

=.28 indicated 28% of total variation in overall behaviors 

could be explained while the other 72% of the total variation remained unexplained.  

 

Results to Objective Four 

In Table 4.7 for constructs I-V, a Pearson Product Moment correlation on 

behavior and perceptions was conducted. All correlations were positive (Table 4.7). 

 

Table 4.7 

Constructs I-V:Pearson Product Moment Correlation-Behavior on Perceptions 

Correlation Pc1 Pc2 Pc3 Pc4 Pc5 

Bc1 .82 .64 .70 .60 .63 

Bc2 .52 .80 .61 .59 .55 

Bc3 .60 .63 .78 .62 .61 

Bc4 .56 .56 .59 .79 .57 

Bc5 .56 .54 .60 .62 .80 

Note. Pc1 indicates Perception Construct I, personal hygiene, Pc 2 indicates Perception 

Construct II, proper handling, Pc 3 indicates Perception Construct III, prevent cross 

contamination, Pc 3 indicates Perception Construct III, prevent cross contamination, Pc 4 

indicates Perception Construct IV, cold/hot holding, Pc 5 indicates Perception Construct 

V, avoid foods from unsafe sources.Bc1 to Bc5 indicate identical constructs for behavior.  
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In Table 4.7, correlations ranged from substantial to very high (Davis, 1971). The 

substantial correlation, with a value of r = .52, was found between behaviors Construct 

II: proper handling and behavior Construct II: proper handling (Table 4.4). The very high 

correlation, with a value of r = .82, was found on behaviors Construct I and perceptions 

Construct I: both addressed practice personal hygiene (Table 4.7).  

A positive very high correlation, r = .87 was identified for consumer overall 

behaviors and perceptions of fresh produce safety handling. The coefficient of 

determination r
2 

=.76 indicated 76% of total variation in overall perceptions could be 

explained while the other 24% of the total variation remained unexplained.  

 

Results to Objective Five-Needs Assessment 

The fifth objective was to identify needs of produce handling and food safety 

curriculum comparing majority vs. minority ethnic consumers. This objective considered 

consumer perception and behavior. 

The Construct areas that were evaluated in this objective were: personal hygiene, 

proper handling, prevent cross contamination, cold/hot holding and avoid foods from 

unsafe sources.  

The 25 perception and 25 behavior questions were also evaluated at individual 

item level.  

These needs assessment results were analyzed by: (1) All groups of ethnicity, (2) 

Caucasian groups, (3) African American groups, and (4) Hispanic groups.  
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Needs assessment analysis quadrants are represented by four quadrants that are 

created by the grand mean of behavior and the grand mean of perception. The four 

quadrants represented: Quadrant 1: Critical Need (CN) (high levels of behavior, and low 

levels of perception), Quadrant 2: Low Level Need (LLN) (low levels of behavior and 

perception), Quadrant 3: Low Level Successful Program (LLSP) (low levels of behavior 

and high levels of perception), and Quadrant 4: Successful Program (SP) (high levels of 

behavior and perception). The Critical Need (CN) Quadrant 1 was of primary interest for 

this study to identify needs of produce handling and food safety curriculum comparing 

majority vs. minority ethnic consumers. 

All groups Needs Assessment Results 

 

Figure 4.1 illustrated a needs assessment (Witkin, 1984) for: All groups were 

conducted on the five Construct areas.  

 
Figure 4.1. Results for All groups-Grand Means for Individual Items  

on Constructs I-V. Along the X-axis is measuring the mean of perception.  

Along the Y-axis is measuring the mean of behavior. GMb represents the  

grand mean for behavior. GMp represents the grand mean for perception.  

ConsMEAN indicates the construct mean for perception and behavior. 

Cons III was located in the critical need quadrant.  
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The grand mean for behavior was (GMb = 5.90) and the grand mean for 

perception was (GMp = 5.87). Construct III was located in the critical need quadrant with 

the coordinates of (5.88, 5.84). 

Figure 4.2 illustrated a needs assessment (Witkin, 1984) for: All groups, 

individual items on construct I were conducted. The grand mean for behavior was (GMb = 

6.17) and the grand mean for perception was (GMp = 6.22). No individual items on 

Construct I were found in the critical need quadrant. 

 
Figure 4.2. Results for All groups on Individual Items on Construct I. 

The X-axis is measuring the mean of perception. The Y-axis is measuring  

the mean of behavior. GMb represents the grand mean for behavior.  

GMp represents the grand mean for perception. Q1-Q5 indicates the  

question mean for questions 1 to 5 for perception and behavior. 

No question items were in the critical need quadrant.  

 

Figure 4.3 illustrated a needs assessment (Witkin, 1984) for: All groups; 

individual items on construct II were conducted.  
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Figure 4.3. Results for All groups on Individual Items on Construct II. 

The X-axis is measuring the mean of perception. The Y-axis is measuring  

the mean of behavior. GMb represents the grand mean for behavior.  

GMp represents the grand mean for perception. Q1-Q5 indicates the  

question mean for questions 1 to 5 for perception and behavior. 

No question items were in the critical need quadrant.  

 

The grand mean for behavior was (GMb = 5.70) and the grand mean for 

perception was (GMp = 5.80). No individual items on Construct II were found in the 

critical need quadrant. 

Figure 4.4 illustrated a needs assessment (Witkin, 1984) for: All groups; 

individual items on construct III were conducted.  
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Figure 4.4. Results for All groups on Individual Items on Construct III. 

The X-axis is measuring the mean of perception. The Y-axis is measuring  

the mean of behavior. GMb represents the grand mean for behavior.  

GMp represents the grand mean for perception. Q1-Q5 indicates the  

question mean for questions 1 to 5 for perception and behavior. 

No question items were in the critical need quadrant.  

 

The grand mean for behavior was (GMb = 5.84) and the grand mean for 

perception was (GMp = 5.88). No individual items on Construct III were found in the 

critical need quadrant. 

Figure 4.5 illustrated a needs assessment (Witkin, 1984) for: All groups, 

individual items on construct IV were conducted.  
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Figure 4.5. Results for All groups on Individual Items on Construct IV.  

The X-axis is measuring the mean of perception. The Y-axis is measuring  

the mean of behavior. GMb represents the grand mean for behavior.  

GMp represents the grand mean for perception. Q1-Q5 indicates the  

question mean for questions 1 to 5 for perception and behavior. 

No question items were in the critical need quadrant.  

 

The grand mean for behavior was (GMb = 5.96) and the grand mean for 

perception was (GMp = 5.82). No individual items on Construct IV were found in the 

critical need quadrant. 

Figure 4.6 illustrated a needs assessment (Witkin, 1984) for All groups; individual 

items on construct V were conducted.  
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Figure 4.6. Results for All groups on Individual Items on Construct V.  

The X-axis is measuring the mean of perception. The Y-axis is measuring  

the mean of behavior. GMb represents the grand mean for behavior.  

GMp represents the grand mean for perception. Q1-Q5 indicates the  

question mean for questions 1 to 5 for perception and behavior. 

No question items were in the critical need quadrant.  

 

The grand mean for behavior was (GMb = 5.84) and the grand mean for 

perception was (GMp = 5.62). No individual items on Construct V were found in the 

critical need quadrant. 

Caucasian Needs Assessment Results 

 

Figure 4.7 illustrated a needs assessment (Witkin, 1984) for Caucasians were 

conducted on the five Construct areas.  

 



 Texas Tech University, Helen Marie Barela, August 2011 

67 

 

 
Figure 4.7. Results for Caucasian Groups, Grand Means of Individual  

Items on Constructs I-V. Along the X-axis is measuring the mean of  

perception. Along the Y-axis is measuring the mean of behavior. GMb  

represents the grand mean for behavior. GMp represents the grand mean  

for perception. ConsMEAN indicates the construct mean for perception  

and behavior. Cons III was located in the critical need quadrant.  

 

The grand mean for behavior was (GMb = 5.84) and the grand mean for 

perception was (GMp = 5.79). Construct III was located in the critical need quadrant with 

the coordinates of (5.82, 5.75). 

Figure 4.8 illustrated a needs assessment (Witkin, 1984) for Caucasians, 

individual items on construct I were conducted.  
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Figure 4.8. Results for Caucasian Groups of Individual Items on  

Construct I. The X-axis is measuring the mean of perception.  

The Y-axis is measuring the mean of behavior. GMb represents  

the grand mean for behavior. GMp represents the grand mean for  

perception. Q1-Q5 indicates the question mean for questions 1 to 5  

for perception and behavior. No question items were in the  

critical need quadrant.  

 

The grand mean for behavior was (GMb = 6.09) and the grand mean for 

perception was (GMp = 6.16). No individual items on Construct I were found in the 

critical need quadrant. 

Figure 4.9 illustrated a needs assessment (Witkin, 1984) for Caucasians; 

individual items on construct II were conducted.  
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Figure 4.9. Results for Caucasian Groups of Individual Items on  

Construct II. The X-axis is measuring the mean of perception. The  

Y-axis is measuring the mean of behavior. GMb represents the  

grand mean for behavior. GMp represents the grand mean for  

perception. Q1-Q5 indicates the question mean for questions 1 to 5  

for perception and behavior. No question items were in the critical  

need quadrant.  

 

The grand mean for behavior was (GMb = 5.54) and the grand mean for 

perception was (GMp = 5.61). No individual items on Construct II were found in the 

critical need quadrant. 

Figure 4.10 illustrated a needs assessment (Witkin, 1984) for Caucasians; 

individual items on construct III were conducted.  
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Figure 4.10. Results for Caucasian Groups of Individual Items on  

Construct III. The X-axis is measuring the mean of perception.  

The Y-axis is measuring the mean of behavior. GMb represents  

the grand mean for behavior. GMp represents the grand mean for  

perception. Q1-Q5 indicates the question mean for questions 1 to 5  

for perception and behavior. No question items were in the  

critical need quadrant.  

 

The grand mean for behavior was (GMb = 5.75) and the grand mean for 

perception was (GMp = 5.82). No individual items on Construct III were found in the 

critical need quadrant. 

Figure 4.11 illustrated a needs assessment (Witkin, 1984) for Caucasians; 

individual items on construct IV were conducted.  
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Figure 4.11. Results for Caucasian Groups of Individual Items on  

Construct IV. The X-axis is measuring the mean of perception.  

The Y-axis is measuring the mean of behavior. GMb represents  

the grand mean for behavior. GMp represents the grand mean for  

perception. Q1-Q5 indicates the question mean for questions 1 to 5  

for perception and behavior. No question items were in the critical  

need quadrant.  

 

The grand mean for behavior was (GMb = 6.01) and the grand mean for 

perception was (GMp = 5.83). No individual items on Construct IV were found in the 

critical need quadrant. 

Figure 4.12 illustrated a needs assessment (Witkin, 1984) for Caucasians; 

individual items on construct V were conducted.  
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Figure 4.12. Results for Caucasian Groups of Individual Items on  

Construct V. The X-axis is measuring the mean of perception.  

The Y-axis is measuring the mean of behavior. GMb represents  

the grand mean for behavior. GMp represents the grand mean for  

perception. Q1-Q5 indicates the question mean for questions 1 to 5  

for perception and behavior. No question items were in the critical  

need quadrant.  

 

The grand mean for behavior was (GMb = 5.81) and the grand mean for 

perception was (GMp = 5.55). No individual items on Construct V were found in the 

critical need quadrant. 

African American Needs Assessment Results 

 

Figure 4.13 illustrated a needs assessment (Witkin, 1984) for African Americans 

were conducted on the five Construct areas.  
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Figure 4.13. Results for African American Groups, Grand Means of  

Individual Items on Constructs I-V. Along the X-axis is measuring the  

mean of perception. Along the Y-axis is measuring the mean of behavior.  

GMb represents the grand mean for behavior. GMp represents the grand  

mean for perception. ConsMEAN indicates the construct mean for  

perception and behavior. Cons MEAN III, II, and IV were located in the critical need 

quadrant. 

 

The grand mean for behavior was (GMb = 5.97) and the grand mean for 

perception was (GMp = 5.99). The following Constructs and corresponding coordinates 

were located in the critical need quadrant: Construct III (5.82, 5.75), Construct II (6.02, 

5.85), and Construct IV (5.86, 5.85). 

Figure 4.14 illustrated a needs assessment (Witkin, 1984) for African Americans, 

individual items on construct I were conducted.  
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Figure 4.14. Results for African American Groups of Individual Items on  

Construct I. The X-axis is measuring the mean of perception. The Y-axis  

is measuring the mean of behavior. GMb represents the grand mean for  

behavior. GMp represents the grand mean for perception. Q1-Q5  

indicates the question mean for questions 1 to 5 for perception and behavior.  

No question items were in the critical need quadrant.  

 

The grand mean for behavior was (GMb = 6.29) and the grand mean for 

perception was (GMp = 6.40). No individual items on Construct I were found in the 

critical need quadrant. 

Figure 4.15 illustrated a needs assessment (Witkin, 1984) for African Americans; 

individual items on construct II were conducted.  
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Figure 4.15. Results for African American Groups of Individual Items  

on Construct II. The X-axis is measuring the mean of perception. The  

Y-axis is measuring the mean of behavior. GMb represents the grand mean  

for behavior. GMp represents the grand mean for perception. Q1-Q5  

indicates the question mean for questions 1 to 5 for perception and behavior. 

No question items were in the critical need quadrant.  

 

The grand mean for behavior was (GMb = 5.85) and the grand mean for 

perception was (GMp = 6.02). No individual items on Construct I were found in the 

critical need quadrant. 

Figure 4.16 illustrated a needs assessment (Witkin, 1984) for African Americans; 

individual items on construct III were conducted.  



 Texas Tech University, Helen Marie Barela, August 2011 

76 

 

 
Figure 4.16. Results for African American Groups of Individual Items  

on Construct III. The X-axis is measuring the mean of perception. The  

Y-axis is measuring the mean of behavior. GMb represents the grand mean  

for behavior. GMp represents the grand mean for perception. Q1-Q5  

indicates the question mean for questions 1 to 5 for perception and behavior. 

No question items were in the critical need quadrant.  

 

The grand mean for behavior was (GMb = 5.96) and the grand mean for 

perception was (GMp = 6.03). No individual items on Construct III were found in the 

critical need quadrant. 

Figure 4.17 illustrated a needs assessment (Witkin, 1984) for African Americans; 

individual items on construct IV were conducted.  
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Figure 4.17. Results for African American Groups of Individual Items  

on Construct IV. The X-axis is measuring the mean of perception. The  

Y-axis is measuring the mean of behavior. GMb represents the grand mean  

for behavior. GMp represents the grand mean for perception. Q1-Q5  

indicates the question mean for questions 1 to 5 for perception and behavior. 

No question items were in the critical need quadrant.  

 

The grand mean for behavior was (GMb = 5.85) and the grand mean for 

perception was (GMp = 5.86). No individual items on Construct IV were found in the 

critical need quadrant. 

Figure 4.18 illustrated a needs assessment (Witkin, 1984) for African Americans; 

individual items on construct V were conducted.  
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Figure 4.18. Results for African American Groups of Individual Items  

on Construct V. The X-axis is measuring the mean of perception. The  

Y-axis is measuring the mean of behavior. GMb represents the grand mean  

for behavior. GMp represents the grand mean for perception. Q1-Q5  

indicates the question mean for questions 1 to 5 for perception and behavior. 

No question items were in the critical need quadrant.  

 

The grand mean for behavior was (GMb = 5.88) and the grand mean for 

perception was (GMp = 5.65). No individual items on Construct V were found in the 

critical need quadrant. 

Hispanic Needs Assessment Results 

 

Figure 4.19 illustrated a needs assessment (Witkin, 1984) for Hispanics were 

conducted on the five Construct areas.  
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Figure 4.19. Results for Hispanic Groups, Grand Means of Individual  

Items on Constructs I-V. Along the X-axis is measuring the mean of  

perception. Along the Y-axis is measuring the mean of behavior. GMb  

represents the grand mean for behavior. GMp represents the grand mean  

for perception. ConsMEAN indicates the construct mean for perception  

and behavior. No ConsMEAN items were located in the critical need quadrant.  

 

The grand mean for behavior was (GMb = 5.92) and the grand mean for 

perception was (GMp = 5.84). No constructs were located in the critical need quadrant.  

Figure 4.20 illustrated a needs assessment (Witkin, 1984) for Hispanics; 

individual items on construct I were conducted. The grand mean for behavior was (GMb = 

6.16) and the grand mean for perception was (GMp = 6.14). No individual items on 

Construct I were found in the critical need quadrant. 
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Figure 4.20. Results for Hispanic Groups of Individual Items on  

Construct I. The X-axis is measuring the mean of perception.  

The Y-axis is measuring the mean of behavior. GMb represents the  

grand mean for behavior. GMp represents the grand mean for perception.  

Q1-Q5 indicates the question mean for questions 1 to 5 for perception  

and behavior. No question items were in the critical need quadrant.  

 

Figure 4.21 illustrated a needs assessment (Witkin, 1984) for Hispanics; 

individual items on construct II were conducted.  

 
Figure 4.21. Results for Hispanic Groups of Individual Items on  

Construct II. The X-axis is measuring the mean of perception.  

The Y-axis is measuring the mean of behavior. GMb represents the  

grand mean for behavior. GMp represents the grand mean for perception.  

Q1-Q5 indicates the question mean for questions 1 to 5 for perception  

and behavior. No question items were in the critical need quadrant.  
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The grand mean for behavior was (GMb = 5.77) and the grand mean for 

perception was (GMp = 5.83). No individual items on Construct II were found in the 

critical need quadrant. 

Figure 4.22 illustrated a needs assessment (Witkin, 1984) for Hispanics; 

individual items on construct III were conducted.  

 

 
Figure 4.22. Results for Hispanic Groups of Individual Items on  

Construct III. The X-axis is measuring the mean of perception.  

The Y-axis is measuring the mean of behavior. GMb represents the  

grand mean for behavior. GMp represents the grand mean for perception.  

Q1-Q5 indicates the question mean for questions 1 to 5 for perception  

and behavior. No question items were in the critical need quadrant.  

 

The grand mean for behavior was (GMb = 5.85) and the grand mean for 

perception was (GMp = 5.82). No individual items on Construct III were found in the 

critical need quadrant. 

Figure 4.23 illustrated a needs assessment (Witkin, 1984) for Hispanics; 

individual items on construct IV were conducted.  
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Figure 4.23. Results for Hispanic Groups of Individual Items on  

Construct IV. The X-axis is measuring the mean of perception.  

The Y-axis is measuring the mean of behavior. GMb represents the  

grand mean for behavior. GMp represents the grand mean for perception.  

Q1-Q5 indicates the question mean for questions 1 to 5 for perception  

and behavior. No question items were in the critical need quadrant.  

 

The grand mean for behavior was (GMb = 5.99) and the grand mean for 

perception was (GMp = 5.75). No individual items on Construct IV were found in the 

critical need quadrant. 

Figure 4.24 illustrated a needs assessment (Witkin, 1984) for Hispanics; 

individual items on construct V were conducted.  
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Figure 4.24. Results for Hispanic Groups of Individual Items on  

Construct V. The X-axis is measuring the mean of perception.  

The Y-axis is measuring the mean of behavior. GMb represents the  

grand mean for behavior. GMp represents the grand mean for perception.  

Q1-Q5 indicates the question mean for questions 1 to 5 for perception  

and behavior. No question items were in the critical need quadrant.  

 

The grand mean for behavior was (GMb = 5.84) and the grand mean for 

perception was (GMp = 5.69). No individual items on Construct V were found in the 

critical need quadrant. 

 

Summary 

 

This section presented results for the five objectives of this research study. 

Objective one demonstrated females were the largest amount of the sample. Main 

meal planners and non-food safety professionals were also the most portion of the 

consumers captured from this sample of n = 400 participants.  

The knowledge, perception and behavior mean and standard deviation scores 

were presented. Cultural differences were discovered among the groups on knowledge 
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mean scores. Overall, across the cultural groups, small differences in standard deviation 

were presented.  

Objectives two, three and four correlation results were presented. Correlations 

results for these objectives were substantial to very high. Behaviors and perceptions of 

fresh produce safety handling resulted in the highest coefficient of determination. 

Objective five cultural needs assessment results were presented by construct and 

individual items.  

The Construct areas considering (All groups, Caucasian, African American, and 

Hispanic) on the basis of behavior and perception results were presented. Varying results 

on critical needs across cultural groups were presented. 

The Individual questions in each of the five Construct areas considering (All 

groups, Caucasian, African American, and Hispanic) on the basis of behavior and 

perception results were presented. No critical needs results were identified. 
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CHAPTER V 

CONCLUSIONS AND RECOMMENDATIONS  

 

Introduction  

Producers can be fully compliant in food regulations, yet part of ensuring safe 

food outcomes ultimately lies with the end-user responsibility of the consumer. 

Achievement of consumers proper food handling is more complex and changing 

knowledge only may not enough for proper produce handling. Results of this research 

will be a valuable tool for developing curriculum targeted at consumers who are the final 

point of the supply chain. Results of this research can assist producers and governmental 

policy makers in gaining a deeper understanding of their stakeholders. The conclusions 

and recommendations provide interpretation of the findings and results.  

 

Purpose  

The purpose of this study was to examine consumers’ knowledge, perceptions, 

and behaviors of produce handling and investigate a cross-cultural critical needs 

assessment of curriculum for produce safety in the United States. 

 

Objectives  

Based on the five pre-established food safety constructs discussed by Medeiros et 

al. (2001) and cultural/ethnic concerns the following objectives were considered for this 

study: 
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1. Describe consumers’ demographic characteristics, knowledge, behaviors, and 

perceptions of produce handling. 

2. Determine the relationship between knowledge and behaviors associated with 

produce handling and safety. 

3. Determine the relationship between knowledge and perceptions associated 

with produce handling and safety. 

4. Determine the relationship between behaviors and perceptions associated with 

produce handling and safety. 

5. Identify needs of produce handling and safety curriculum comparing Majority 

vs. Minority Ethnic Consumers. 

 

Conclusions and Recommendations 

Objective One: Conclusions 

 

The first objective was to describe consumers’ demographic characteristics, 

knowledge, behaviors, and perceptions of produce handling. The sample size was n = 

400. The cultural groups were composed of a proportionate stratified sample of 40.00% 

Caucasian (n = 160), 30.00% African-American (n = 120) and 30.00% Hispanic (n = 

120). The sample was mainly composed of respondents that were not currently or 

previously in a food safety occupation (n = 309).  

Most respondents had completed a bachelor’s degree (n = 98) and the least 

amount of respondents held a professional (n = 2) or doctoral degree (n = 3). 
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Respondents stated they believed they had learned most about food safety from 

their mothers/female legal guardians and obtained most of their information from federal 

government agencies. Respondents considered these sources to be very accurate. The 

conclusions of this study and previous literature provided additional reinforcement of the 

role of mothers in food safety (Medeiros, 2010) and produce safety. Evidence from this 

study has provided support mothers role as a potential opinion leader (Rogers, 2003) in 

food safety teaching. It can be concluded mothers/female legal guardians and federal 

government agencies demonstrated a role in being a form of an opinion leader in terms of 

being a part of distribution of food safety information related to produce.  

Mothers/female legal guardians may add to deeper cultural underpinnings in 

perceptions and behaviors being reinforced as the Theory of Planned Behavior outlined 

additional factors can be a part of the final behavior decision. At this time, it is 

undetermined if inter-generational levels of perceptions may have a larger effect on 

behaviors even when newer knowledge based curriculum has been presented to 

stakeholders.  

There appears to be a gap in knowledge among different cultural/ethnic 

backgrounds. Hispanics had the most occurrences of lowest mean scores on knowledge 

that accounted for 73.00% of the knowledge test. By comparison, African Americans 

lowest mean scores on knowledge accounted for 13.00% of the knowledge test. 

Caucasians lowest mean scores on knowledge accounted for 7.00% of the knowledge 

test. Although, standard deviation scores for the knowledge test were similar across all 

ethnic/cultural groups. Across cultures every group scored poorly on similar knowledge 



 Texas Tech University, Helen Marie Barela, August 2011 

88 

 

questions. These poorest scored questions in the entire knowledge test for all ethnic 

groups were: 1) cross-contamination along with what kitchen utensils should be sanitized 

with, and 2) how long sliced watermelon could safely remain unrefrigerated. It can be 

concluded for this sample while Hispanics on average did poorest on the knowledge test; 

there were no drastic gaps in knowledge across cultures. It can also be concluded across 

cultures, RTE produce handling may be an important knowledge area to target 

curriculum for stakeholders. RTE produce has provided more options for consumers. 

Producers have also strived to make these products available since consumers are 

demanding readily convenient and packaged foods. RTE produce has not always been 

available for consumption, it can be concluded consumers may lack proper knowledge 

about handling RTE produce.  

An interesting trend was discovered for perceptions. The minimum perception 

scores were for the same question across all cultures. The maximum perception scores 

were for the same question across all cultures. It can be concluded negligible cultural 

differences were evidenced for minimum and maximum perception. Similar trends were 

evident for behavior scores. Most of the respondents had lived in the United States for 34 

or more years. It can be concluded that acculturation may have influenced mean and 

standard deviation scores for knowledge across all ethnic/cultural groups.  

Objective One: Recommendations 

 

It is recommended mothers/female legal guardians be one of the first points of 

contact for food safety curriculum materials. Federal government agencies are considered 

to be the most sought out for information on topics of food safety. It is recommended 
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further research be conducted on communication of food safety education campaigns 

from governmental agencies through interactive electronic and social media. This type of 

research may be an important link to improving knowledge and the gap of food safety 

behaviors among different generations, especially youth and college aged students 

(Barela, Ulmer, & Brashears, 2011; Byrd-Bredbenner et al., 2007; 2010; Morrone & 

Rathbun, 2003). Seniors are another population of concern for food safety behaviors as 

they rely on the distant past for knowledge (Gettings & Kiernan, 2001). Seniors 

mentioned they wanted food safety education programs to include: videotapes, television, 

newspapers, radio, church bulletins, and written educational pieces (Gettings & Kiernan, 

2001). It is recommended educational curriculum closely account for age groups and the 

type of material offerings.  

It is recommended additional emphasis be given on improving knowledge of 

handling RTE produce for all cultural groups.  

This research may have future international implications for conducting cultural 

research on produce safety and considering sub-sample populations who may be lesser 

acculturated in comparison to highly acculturated sub-sample populations. Therefore, 

families that are fewer than third-generations may have dramatic language and cultural 

differences; that could lessen the rate of diffusion of information; and influence opinion 

leadership on knowledge, perceptions, and behaviors. These future research studies may 

reveal larger differences in means and standard deviations of knowledge scores. Even if 

information has been translated to stakeholders; it is not clear if opinion leaders would 

adopt; and adequately influence stakeholder’s behaviors (Ajzen & Fisbein, 2005) in a 
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similar manner, as evidenced by sub-samples which appear acculturated. It is 

recommended further research be conducted to examine varying levels of acculturation 

and opinion leadership for produce safety. The majority of the sample was from a large 

city, dramatic differences may have been detected as comparison to respondents from 

different regions and sizes of communities. In some cultures, the opinion leader for food 

safety maybe a different member of the family or opinion leadership may be shared 

among multiple family members in collectivist cultures or households in which by 

culture, gender, and family roles have historically functioned differently. 

It is recommended a deeper examination of perceptions and behaviors be 

conducted. The negligible gap in perceptions; but greater percentage of low mean scores 

on knowledge may have indicated individuals perceived; and handled food as they were 

told by another source, or in accordance with their own perceptions. Yet, this individual 

was less knowledgeable, and did not fully understand why a specific food safety practice 

was important.  

Objective Two: Conclusions 

 

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

knowledge and perceptions associated with produce handling and safety.  

There were 25 produce food safety perception questions on a 7-point Likert-type 

scale (1 representing,, ―Not at all important‖ and 7 representing,, ―Very important‖), and 

five questions per construct. The question stem for perception question items stated, 

―How important is it to you…‖. 
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A Pearson Product Moment correlation on constructs I-V (personal hygiene, 

proper preparation, cross contamination, cold/hot holding, and avoiding foods from 

unsafe sources), knowledge and perceptions were conducted. All correlations were 

positive within each construct. 

The correlations ranged from low (r = .20) on perceptions Construct IV: keeping 

foods at safe temperatures to knowledge Construct II: proper handling and moderate (r 

=.48) on perceptions Construct I to knowledge Construct I (both addressed practice 

personal hygiene). This indicated that of all the constructs of knowledge and perceptions, 

the most effected were those that pertained to personal hygiene. No indication of 

causation could be concluded. It was not possible to state an improvement of knowledge 

within personal hygiene caused an improvement in perceptions about personal hygiene. 

It was concluded a substantial (Davis, 1971), positive relationship (r = .56) 

existed between the mean scores of consumer knowledge and perceptions of fresh 

produce safety handling. It can be concluded the positive direction indicated as 

consumer’s knowledge levels increased their positive perceptions of fresh produce safety 

handling would also increase. It can be concluded as consumer’s knowledge levels 

decreased, so, would their positive perceptions of fresh produce safety handling.  

Objective Two: Recommendations 

 

It is recommended all five Construct items continue to be addressed in terms of 

improving consumer knowledge within the Construct areas, which in turn perceptions 

within the five Construct areas are positively related. The most effected was the 

knowledge Construct area that pertained to personal hygiene. Data from this knowledge 
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Construct indicated improvement of knowledge could have the largest impact on 

perceptions in the same direction.  

It is also recommended educators continue to build consumer overall knowledge 

about produce safety handling which is, positively correlated with overall perceptions of 

produce safety handling. 

In future research, it is recommended a random sampling method be used to 

collect survey data for consumers. Collecting data from consumers other than, those 

contained in the third-party database will provide a more representative sample of the 

entire population of consumers.  

Objective Three: Conclusions 

 

A Pearson Product Moment correlation on knowledge and behavior was 

conducted. The question stem for behavior question items stated, ―How often do you…‖. 

There were 25 produce food safety behavior questions on a 7-point Likert-type scale (1 

representing, ―Never‖ and 7 representing, ―Always‖), and five questions per construct. 

A Pearson Product Moment correlation was conducted on constructs I-V for 

behavior and knowledge. All correlations were positive. Correlations in this objective 

ranged from low (r = .20) on behaviors Construct V: avoid foods from unsafe sources to 

knowledge Construct II: proper handling. A moderate correlation was found (r = .46) on 

behaviors Construct I to knowledge Construct I: both addressed practice personal 

hygiene. It can be concluded on all the constructs of knowledge and behaviors, the most 

affected are those related to personal hygiene.  
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A substantial correlation (Davis, 1971), r = .53 was identified for consumer 

overall knowledge and behaviors of fresh produce safety handling.  

The coefficient of determination (r
2
 = .28) between overall knowledge and overall 

behaviors explained the least amount of variation in comparison to the rest of the 

correlations conducted.  

It can be concluded as knowledge increased so did positive produce behaviors. 

Again, no indication of causation could be concluded. 

Objective Three: Recommendations 

 

It is recommended all five Construct items continue to be addressed in terms of 

improving consumer knowledge within the Construct areas, which in turn behaviors 

within the five Construct areas are positively related. The most effected was the 

knowledge Construct and behavior Construct area related to personal hygiene. Data from 

this knowledge Construct Indicated improvement of knowledge could have the largest 

impact on behaviors in the same direction.  

It is recommended educators continue to build consumer overall knowledge about 

produce safety handling, which was positively correlated, with overall behaviors of 

produce safety handling.  

In future research, it is recommended a random sampling method be used to 

collect survey data for consumers. Collecting data from consumers other than, those 

contained in the third-party database will provide a more representative sample of the 

entire population of consumers.  
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Objective Four: Conclusions 

 

A Pearson Product Moment correlation on behavior and perception was 

conducted. The question stem for behavior question items stated, ―How often do you…‖. 

There were 25 produce food safety behavior questions on a 7-point Likert-type scale (1 

representing, ―Never‖ and 7 representing, ―Always‖), and five questions per construct. 

The question stem for perception question items stated, ―How important is it to you…‖. 

There were 25 produce food safety perception questions on a 7-point Likert-type scale (1 

representing, ―Not at all important‖ and 7 representing, ―Very important‖), and five 

questions per construct.  

A Pearson Product Moment correlation was conducted on Constructs I-V for 

behavior and perceptions, and all correlations were positive. It can be concluded as 

construct perceptions increased so would positive produce construct behaviors.  

Correlations in this objective were found substantial (Davis, 1971), r = .52 on 

behaviors Construct II: proper handling and perception Construct I:personal hygiene. A 

very high correlation was found (r = .82) on behaviors Construct I: personal hygiene and 

perceptions Construct I: personal hygiene. It can be concluded of all the constructs of 

behaviors and perceptions, the most affected are those related to personal hygiene.  

A substantial correlation (Davis, 1971), r = .87 was identified for consumer 

overall behaviors and overall perceptions of fresh produce safety handling.  

The coefficient of determination, r
2
 = .76 between overall behaviors and overall 

perceptions explained the most amount of variation in comparison to the rest of the 

correlations conducted. It can be concluded that in comparison to the other correlations, 
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the relationship between overall behaviors and overall perceptions could best explain 

variation. Again, no indication of causation could be concluded. 

Objective Four: Recommendations 

 

It is recommended all five Construct items continue to be addressed in terms of 

improving consumer perceptions within the Construct areas, which in turn behaviors 

within the five Construct areas are positively related. The most effected was the 

perception Construct and behavior Construct area related to personal hygiene. Data from 

this perception Construct Indicated improvement of perception could have the largest 

impact on behaviors in the same direction.  

It is recommended researchers and educators continue to strive to increase 

consumer overall perceptions about produce safety handling, as it was positively 

correlated, with overall behaviors.  

In future research, it is recommended a random sampling method be used to 

collect survey data for consumers. Collecting data from consumers other than, those 

contained in the third-party database will provide a more representative sample of the 

entire population of consumers.  

Objective Five: Conclusions All ethnic groups Needs Assessment 

 

Individual Items: All ethnic groups 

 

No critical needs were identified among the individual question items for 

respondents in all ethnic groups This indicated none of the respondent’s mean responses 

were located in the critical need quadrant. For all ethnic groups; the majority of 

individual question items were located in either the successful program quadrant or low-
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level need quadrant. It can be concluded on question item level All groups of ethnicity 

curriculum development of materials have been meeting necessary program objectives.  

Construct I: Personal hygiene All ethnic groups 

 

For all ethnic groups, Construct I was identified as a successful program. It can be 

concluded Construct I: has been effective for addressing curriculum needs on perceptions 

and behaviors of personal hygiene. 

Construct II: Proper Handling All ethnic groups 

 

For all ethnic groups, Construct II was identified as a low level need. It can be 

concluded a lesser priority need for addressing curriculum needs on perceptions and 

behaviors of proper handling than for a critical need level.  

Construct III: Avoiding Cross Contamination All ethnic groups 

 

For all ethnic groups, Construct III was identified as a critical need. It can be 

concluded on a construct level for all ethnic groups, the curriculum for avoiding cross 

contamination needs to be first priority for further improvement. 

Construct IV: Cold/Hot Holding All ethnic groups 

 

For all ethnic groups, Construct IV was identified as a low level successful 

program. It can be concluded there is a need for curriculum improvement but, not as high 

of a priority as a, low level need or critical need.  

Construct V: Avoiding Foods from Unsafe Sources All ethnic groups 

 

For all ethnic groups, Construct V was identified as a low level need. It can be 

concluded a lesser priority need exists for curriculum improvement on avoiding foods 

from unsafe sources than for a critical need. 
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Objective Five: Recommendations All ethnic groups Needs Assessment 

 

Individual Items: All ethnic groups 

 

Item Level: Construct I: Personal hygiene  

 

It is recommended individual question items identified as a successful program 

remain unchanged. Questions 2-5 were identified as a successful program. The successful 

program questions items were: 2) wash your hands before preparing or consuming food, 

3) wash your hands after playing with a pet and before getting a snack, 4) wash your 

hands after handling raw eggs, raw meat, raw chicken, or raw seafood, and 5) wash your 

hands after touching your eyes, mouth or nose during preparation of produce. 

It is recommended low level need question items within the food safety 

curriculum be focused on with more emphasis. The low level need question item was: 1) 

Remove jewelry before washing your hands. These low level needs can be of importance 

for educators as each of these represent important steps or procedures for prevention of 

various food-borne illnesses. 

Item Level: Construct II: Proper Handling  

 

It is recommended individual question items identified as a successful program 

remain unchanged. Questions 2-5 were identified as a successful program. The low level 

need question items were: 2) wash fruit before eating, 3) wash fruit before cooking, 4) 

wash vegetables before eating, and 5) wash vegetables before cooking. 

It is recommended low level need question items within the food safety 

curriculum be focused on with more emphasis. The low level need question item was: 1) 

Use a produce brush while washing produce. These low level needs can be of importance 
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for educators as each of these represent important steps or procedures for prevention of 

various food-borne illnesses. 

Item Level: Construct III: Avoiding Cross Contamination  

 

It is recommended question items identified as a successful program remain 

unchanged. Questions 2-5 were identified as part of a successful program. The successful 

question items were: 2) wipe off counter tops with a soapy dishcloth after having put a 

package of raw eggs, raw meat, raw chicken or raw fish on the counter top, 3) wash a 

plate that was used to hold raw meat, poultry, or seafood with hot, soapy water before 

returning cooked food to the plate, 4) wash all items that came in contact with raw eggs, 

raw meat, raw chicken, and raw seafood (e.g. cutting boards, knives, mixing bowls, and 

counter top) with hot, soapy water before continuing cooking, and 5) use color coded 

items within the kitchen. 

It is recommended low level need question five within the food safety curriculum 

be focused on with more emphasis. Question 5) Use color coded items within the kitchen 

was identified as a low level need. These low level needs can be of importance for 

educators as each of these represent important steps or procedures for prevention of 

various food-borne illnesses. 

Item Level: Construct IV: Cold/Hot Holding  

 

It is recommended individual question items identified as a successful program 

remain unchanged. Questions 1 and 5 were identified being part of a successful program. 
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The successful question items were: 1) put eggs into refrigerator immediately 

after coming from the store, and 5) refrigerate ready to eat foods (sliced fruit and sliced 

vegetables) immediately after coming from the store. 

It is recommended low level need question items within the food safety 

curriculum be focused on with more emphasis. Low level need question items were: 

2) Refrigerate cooked veggies within 2 hours of preparing or serving, 3) 

Refrigerate cooked fruit within 2 hours of preparing or serving, and 4) Refrigerate refried 

or cooked beans within 2 hours of preparing or serving. These low level needs can be of 

importance for educators as each of these represent important steps or procedures for 

prevention of various food-borne illnesses. 

Item Level: Construct V: Avoiding Foods from Unsafe Sources  

 

It is recommended individual question items identified as a successful program 

remain unchanged. Questions 1-3 were identified as a successful program. The successful 

question items were: 1) throw away soft produce (such as cucumbers, peaches, tomatoes, 

etc.) if it has mold, 2) throw away firm produce (such as cabbage, bell peppers, carrots, 

etc.) if it has mold, and 3) throw away sliced produce that has been without refrigeration 

for more than 3 hours. 

It is recommended low level need question items within the food safety 

curriculum be focused on with more emphasis after critical needs are addressed. Low 

level need question items were: 3) Throw away sliced produce that has been without 

refrigeration for more than 3 hours and 4) Drink only pasteurized juice. These low level 
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needs can be of importance for educators as each of these represent important steps or 

procedures for prevention of various food-borne illnesses.  

Construct I: Personal hygiene  

 

It is recommended Construct I: personal hygiene curriculum remain unchanged. 

Construct I: personal hygiene was identified as a successful program in terms of 

perceptions and behaviors for all ethnic groups.  

Construct II: Proper handling 

 

Construct II was located in the low level need quadrant. With higher incidences of 

produce contamination it is recommended these low level needs in Construct II: proper 

handling combined with identified critical needs be addressed. Combined these could 

have a large change in preventing food-borne illnesses as washing produce properly is 

one of the most effective preventive measures that can be taken prior to eating produce 

(Davidson et al., 2010; Matthews, 2006). 

Construct II had five associated questions asking how often/how important it was 

to: 1) use a produce brush while washing produce, 2) wash fruit before eating, 3) wash 

fruit before cooking (e.g. stewed apples), 4) wash vegetables before eating, and 5) wash 

vegetables before cooking. 

Construct III: Avoiding Cross Contamination 

 

It is recommended a greater level of priority for targeting consumers of all ethnic 

groups be given to Construct III as it was identified as a critical need. Construct III had 

five associated questions asking how often/how important it was to: 1) keep raw eggs, 

raw meat, raw chicken, raw seafood and utensils that were used in preparing these food 
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items away from all produce that will NOT be cooked, 2) wipe off counter tops with a 

soapy dishcloth after having put a package of raw eggs, raw meat, raw chicken or raw 

fish on the counter top, 3) wash a plate that was used to hold raw meat, poultry, or 

seafood with hot, soapy water before returning cooked food to the plate, 4) wash all items 

that came in contact with raw eggs, raw meat, raw chicken, and raw seafood (e.g. cutting 

boards, knives, mixing bowls, and counter top) with hot, soapy water before continuing 

cooking, and 5) use color coded items within the kitchen? All of these are critical for 

preventing food-borne illnesses and especially in households with children, elderly and 

immune-compromised individuals.  

For all ethnic groups after addressing Construct III within the critical needs 

quadrant educators should consider working on addressing Construct items in the low 

level need quadrant. 

Construct IV: Cold/Hot Holding 

 

Construct IV was located in the low level successful program quadrant. It is 

recommended this construct be addressed after low level needs are addressed.  

Construct IV had five associated questions asking how often/how important it was 

to: 1) wipe off counter tops with a soapy dishcloth after having put a package of raw 

eggs, raw meat, raw chicken or raw fish on the counter top, 2) wash a plate that was used 

to hold raw meat, poultry, or seafood with hot, soapy water before returning cooked food 

to the plate, 3) wash all items that came in contact with raw eggs, raw meat, raw chicken, 

and raw seafood (e.g. cutting boards, knives, mixing bowls, and counter top) with hot, 



 Texas Tech University, Helen Marie Barela, August 2011 

102 

 

soapy water before continuing cooking, 4) use color coded items within the kitchen and 

5) put eggs into refrigerator immediately after coming from the store. 

Construct V: Avoiding Foods from Unsafe Sources  

 

Construct V was located in the low level need quadrant. With higher incidences of 

produce contamination it is recommended these low level needs in Construct II: proper 

handling combined with identified critical needs be addressed. Combined these could 

have a large change in preventing food-borne illnesses as washing produce properly is 

one of the most effective preventive measures that can be taken prior to eating produce 

(Davidson et al., 2010; Matthews, 2006). 

Construct V had five associated questions asking how often/how important it was 

to: 1) throw away soft produce (such as cucumbers, peaches, tomatoes, etc.) if it has 

mold, 2) Throw away firm produce (such as cabbage, bell peppers, carrots, etc.) if it has 

mold, 3) Throw away sliced produce that has been without refrigeration for more than 3 

hours, 4) Drink only pasteurized juice, and 5) Keep household cleaners away from 

produce?  

 

Objective Five: Conclusions Caucasian groups Needs Assessment 

 

Individual Items: Caucasian groups 

 

No critical needs were identified among the individual question items for 

respondents in the Caucasian group. Minor differences were detected by comparison of 

all ethnic groups to Caucasians again; the majority of individual question items were 

located in either the successful program quadrant or low-level need quadrant. It can be 
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concluded for Caucasians on question item level the current curriculum development of 

materials has been meeting necessary program objectives.  

Construct I: Personal hygiene Caucasian groups 

 

For Caucasians, Construct I: personal hygiene was identified as part of a 

successful program. It can be concluded for Construct I, the current curriculum 

development of materials has been meeting necessary program objectives. 

Construct II: Proper Handling Caucasian groups  

 

For Caucasians, Construct II: proper handling was in the low level need quadrant. 

It can be concluded after addressing critical needs, Construct II should be addressed. 

Construct III: Avoiding Cross Contamination Caucasian groups 

 

For the Caucasian group it was identified similarly from all ethnic groups 

Construct III: Avoiding Cross Contamination was a critical need. It can be concluded top 

priority should be emphasized for curriculum development on avoiding cross 

contamination.  

Construct IV: Cold/Hot Holding Caucasian groups 

 

For Caucasians, Construct IV: cold/hot holding was identified as part of a 

successful program. It can be concluded for Construct IV, the current curriculum 

development of materials has been meeting necessary program objectives. 

Construct V: Avoiding Foods from Unsafe Sources Caucasian groups 

 

For Caucasians, Construct V: avoiding food from unsafe sources was in the low 

level need quadrant. It can be concluded after addressing critical needs, Construct V 

should be addressed. 
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Objective Five: Recommendations Caucasian groups Needs Assessment 

 

Item Level: Construct I: Personal hygiene  

 

It is recommended the individual question items identified as a successful 

program remain unchanged. Questions 2-5 were identified as a successful program. The 

successful program questions items were: 2) wash your hands before preparing or 

consuming food, 3) wash your hands after playing with a pet and before getting a snack, 

4) wash your hands after handling raw eggs, raw meat, raw chicken, or raw seafood, and 

5) wash your hands after touching your eyes, mouth or nose during preparation of 

produce. 

It is recommended low level need question items within produce safety 

curriculum be focused on with more emphasis after critical needs have been addressed. 

Low level needs included: Question 1) that asked how often/how important it was to 

remove jewelry before washing your hands. It is recommended this low level need can be 

of importance for educators as this represents important steps or procedures for 

prevention of various food-borne illnesses. 

Item Level: Construct II: Proper Handling  

 

It is recommended the individual question items identified as a successful 

program remain unchanged. Questions 2, 4 and 5, were identified as a successful 

program. The successful program questions items were: 2) wash fruit before eating, 4) 

wash vegetables before eating, and 5) wash vegetables before cooking. 

It is recommended low level need question items within produce safety 

curriculum be focused on with more emphasis after critical needs have been addressed. 
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Low level needs included Question 1) that asked how often/how important it is to use a 

produce brush while washing produce. It is recommended this low level need can be of 

importance for educators as this represents important steps or procedures for prevention 

of various food-borne illnesses. 

Item Level: Construct III: Avoiding Cross Contamination  

 

It is recommended the individual question items identified as a successful 

program remain unchanged. Questions 1-4, were identified as a successful program. The 

successful program questions items were: 1) keep raw eggs, raw meat, raw chicken, raw 

seafood and utensils that were used in preparing these food items away from all produce 

that will NOT be cooked, 2) wipe off counter tops with a soapy dishcloth after having put 

a package of raw eggs, raw meat, raw chicken or raw fish on the counter top, 3) wash a 

plate that was used to hold raw meat, poultry, or seafood with hot, soapy water before 

returning cooked food to the plate, and 4) wash all items that came in contact with raw 

eggs, raw meat, raw chicken, and raw seafood (e.g. cutting boards, knives, mixing bowls, 

and counter top) with hot, soapy water before continuing cooking. 

It is recommended low level need question items within produce safety 

curriculum be focused on with more emphasis after critical needs have been addressed. 

Low level needs included Question 5) that asked how often/how important it is to use 

color coded items within the kitchen. It is recommended these low level needs can be of 

importance for educators as these represent important steps or procedures for prevention 

of various food-borne illnesses. 
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Item Level: Construct IV: Cold/Hot Holding  

 

It is recommended the individual question items identified as a successful 

program remain unchanged. Questions 1 and 5 were identified as a successful program. 

The successful program questions items were: 1) put eggs into refrigerator immediately 

after coming from the store, and 5) refrigerate ready to eat foods (sliced fruit and sliced 

vegetables) immediately after coming from the store. 

It is recommended low level need question items within produce safety 

curriculum be focused on with more emphasis after critical needs have been addressed. 

Low level needs included Questions 2) and 4) that asked how often/how important it is to 

2) refrigerate cooked veggies within 2 hours of preparing or serving, and 4) refrigerate 

refried or cooked beans within 2 hours of preparing or serving. It is recommended these 

low level needs can be of importance for educators as these represent important steps or 

procedures for prevention of various food-borne illnesses. 

Item Level: Construct V: Avoiding Foods from Unsafe Sources  

 

It is recommended the individual question items identified as a successful 

program remain unchanged. Questions 1, 2, and 5, were identified as a successful 

program. The successful program questions items were: 1) throw away soft produce 

(such as cucumbers, peaches, tomatoes, etc.) if it has mold, 2) throw away firm produce 

(such as cabbage, bell peppers, carrots, etc.) if it has mold, and 5) keep household 

cleaners away from produce. 

It is recommended low level need question items within produce safety 

curriculum be focused on with more emphasis after critical needs have been addressed. 
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Low level needs included Questions 3), and 4) that asked how often/how important it is 

to 3) throw away sliced produce that has been without refrigeration for more than 3 hours 

and 4) Drink only pasteurized juice. It is recommended these low level needs can be of 

importance for educators as these represent important steps or procedures for prevention 

of various food-borne illnesses. 

Construct I: Personal hygiene  

 

For Caucasians, Construct I: personal hygiene was identified as part of a 

successful program. It is recommended for Construct I, the current curriculum materials 

remain unchanged as these have been meeting necessary program objectives. 

Construct II: Proper handling 

 

Identical results were for All ethnic groups and Caucasians as in Construct II: 

proper handling was located in the low level needs quadrant. It is recommended; after 

critical needs are addressed curriculum development on proper handling should be 

improved. Minimal differences were found by comparison of all ethnic groups for these 

construct need assessments and it is recommended the focus of culture on this curriculum 

for Caucasians and All ethnic groups remain unchanged. 

Construct III: Avoiding Cross Contamination 

 

It should be noted for Constructs I-V and grand means of All ethnic groups the 

Caucasian groups results were identical for Construct III: avoiding cross contamination 

was identified as a critical need. It is recommended, top priority should be given for 

curriculum development on Construct III. 
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Construct IV: Cold/Hot Holding 

 

For Caucasians, Construct IV: cold/hot holding was identified as part of a 

successful program. It is recommended for Construct IV, the current curriculum materials 

remain unchanged as these have been meeting necessary program objectives. 

Construct V: Avoiding Foods from Unsafe Sources  

 

Identical results were found for All ethnic groups and Caucasians as in Construct 

II: proper handling was located in the low level needs quadrant. After critical needs are 

addressed curriculum development on proper handling should be improved. Minimal 

differences were found by comparison of all ethnic groups for these construct need 

assessments and it is recommended the focus of culture on this curriculum for Caucasians 

and All ethnic groups remain unchanged. 

Summary: Recommendations Caucasians 

 

It should be noted that while there were minor overlap among ethnic groups in 

terms of successful programs and low level needs, there are also differences for each of 

these groups. It is recommended after critical needs are addressed low level needs should 

be addressed utilizing recommendations in creation of better targeted materials toward 

specific cultural groups dependent on which quadrant the grand mean question item or 

Construct Item was located. Construct III was found to be a critical need for Caucasians 

and recommended as top priority for produce curriculum development. No cultural 

difference for this construct critical need was evident compared to All ethnic groups.  
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Objective Five: Conclusions African American groups Needs Assessment 

 

Individual Items: African American groups 

 

No critical needs were identified among the individual question items for 

respondents in the African American group. 

Similarly, to Caucasian and all ethnic groups, the majority of individual question 

items were located in either the successful program quadrant or low-level need quadrant. 

It can be concluded for African Americans on question item level the current curriculum 

development of materials have been meeting necessary program objectives.  

Construct I: Personal hygiene African American groups 

 

For African Americans, Construct I: personal hygiene was identified as part of a 

successful program. It can be concluded for Construct I, the current curriculum 

development of materials has been meeting necessary program objectives. It can also be 

concluded for personal hygiene curriculum, no cultural differences existed between 

African Americans, Caucasians, or All Ethnic Groups.  

Construct II: Proper Handling African American groups  

 

For African American respondents, Construct II: proper handling was located in 

the critical need quadrant. It can be concluded top priority should be given on curriculum 

development for proper handling of produce.  

It can be concluded cultural differences existed for Construct II between African 

Americans, Caucasian and All ethnic groups. 
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Construct III: Avoiding Cross Contamination African American groups 

 

For African American respondents, Construct III: Avoiding Cross Contamination 

was located in the critical need quadrant. It can be concluded top priority should be given 

on curriculum development for avoiding cross contamination of produce. It can be 

concluded no cultural differences were evident between African Americans, Caucasian 

and All ethnic groups for Construct III. 

Construct IV: Cold/Hot Holding African American groups 

 

For African American respondents, Construct IV: cold/hot holding was located in 

the critical need quadrant. It can be concluded top priority should be given on curriculum 

development for cold/hot holding of produce.  

It can be concluded cultural differences existed for Construct IV between African 

Americans, Caucasian and All ethnic groups. 

Construct V: Avoiding Foods from Unsafe Sources African American groups 

 

For African Americans Construct V: avoiding food from unsafe sources was in 

the low level need quadrant. It can be concluded no cultural differences were evident 

between African Americans, Caucasian and All ethnic groups. 

Summary: Construct I-V: Conclusions for African American groups 

 

It can be concluded as compared to all ethnic groups, Caucasians and African 

Americans, cultural differences exist in terms of critical needs for curriculum. It can be 

concluded direct curriculum materials targeted for African American respondents in 

Construct II: proper handling and Construct IV: cold storage/hot holding could assist with 

these communication messages. It can also be concluded better targeted materials may 
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also help to have materials showing respondents of related African American cultures and 

gatherings related to this culture as well as, utilization of actors/sponsors that are a part of 

this culture (Holt, 2004). It has been suggested marketing materials that consider and 

target culture are more successful than those which do not (Holt, 2004). 

Objective Five: Recommendations African American groups Needs Assessment 

 

Item Level: Construct I: Personal hygiene  

 

It is recommended the individual question items identified as a successful 

program remain unchanged. Questions 2-5 were identified as a successful program. The 

successful program questions items were: 2) wash your hands before preparing or 

consuming food, 3) wash your hands after playing with a pet and before getting a snack, 

4), wash your hands after handling raw eggs, raw meat, raw chicken, or raw seafood, and 

5) wash your hands after touching your eyes, mouth or nose during preparation of 

produce. 

It is recommended low level need question items within produce safety 

curriculum be focused on with more emphasis after critical needs have been addressed. 

Low level needs included: Question 1) that asked how often/how important it was to 

remove jewelry before washing your hands. It is recommended this low level need be of 

importance for educators as this represented important steps or procedures for prevention 

of various food-borne illnesses. 

 

Item Level: Construct II: Proper Handling  

 

It is recommended the individual question items identified as a successful 

program remain unchanged. Questions 2-5 were identified as a successful program. The 
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successful program questions items were: 2) wash fruit before eating, 3) wash fruit before 

cooking, 4) wash vegetables before eating, and 5) wash vegetables before cooking. 

It is recommended low level need question items within produce safety 

curriculum be focused on with more emphasis after critical needs have been addressed. 

Low level needs included: Question 1) that asked how often/how important it is to use a 

produce brush while washing produce. It is recommended this low level need can be of 

importance for educators as this represents important steps or procedures for prevention 

of various food-borne illnesses. 

Item Level: Construct III: Avoiding Cross Contamination  

 

It is recommended the individual question items identified as a successful 

program remain unchanged. Questions 1-4 were identified as a successful program. The 

successful program questions items were:1) keep raw eggs, raw meat, raw chicken, raw 

seafood and utensils that were used in preparing these food items away from all produce 

that will NOT be cooked, 2) wipe off counter tops with a soapy dishcloth after having put 

a package of raw eggs, raw meat, raw chicken or raw fish on the counter top, 3) wash a 

plate that was used to hold raw meat, poultry, or seafood with hot, soapy water before 

returning cooked food to the plate, and 4) wash all items that came in contact with raw 

eggs, raw meat, raw chicken, and raw seafood (e.g. cutting boards, knives, mixing bowls, 

and counter top) with hot, soapy water before continuing cooking. 

It is recommended low level need question items within produce safety 

curriculum be focused on with more emphasis after critical needs have been addressed. 
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Low level needs included: Question 5) use color coded items within the kitchen 

was identified as a low level need. These low level needs can be of importance for 

educators as each of these represent important steps or procedures for prevention of 

various food-borne illnesses.  

It is recommended this low level need can be of importance for educators as this 

represents important steps or procedures for prevention of various food-borne illnesses. 

Item Level: Construct IV: Cold/Hot Holding  

 

It is recommended the individual question items identified as a successful 

program remain unchanged. Questions 1 and 5 were identified as a successful program. 

The successful program questions items were:1) put eggs into refrigerator immediately 

after coming from the store, and 5) refrigerate ready to eat foods (sliced fruit and sliced 

vegetables) immediately after coming from the store. 

It is recommended low level need question items within produce safety 

curriculum be focused on with more emphasis after critical needs have been addressed. 

Low level needs included: Question 2) refrigerate cooked veggies within 2 hours 

of preparing or serving, 3) refrigerate cooked fruit within 2 hours of preparing or serving, 

and 4) refrigerate refried or cooked beans within 2 hours of preparing or serving. These 

low level needs can be of importance for educators as each of these represent important 

steps or procedures for prevention of various food-borne illnesses.  

Item Level: Construct V: Avoiding Foods from Unsafe Sources  

 

It is recommended the individual question items identified as a successful 

program remain unchanged. Questions 1, 2 and 5 were identified as a successful program. 
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The successful program questions items were:1) throw away soft produce (such as 

cucumbers, peaches, tomatoes, etc.) if it has mold , 2) throw away firm produce (such as 

cabbage, bell peppers, carrots, etc.) if it has mold and 5) keep household cleaners away 

from produce. 

It is recommended low level need question items within produce safety 

curriculum be focused on with more emphasis after critical needs have been addressed. 

Low level needs included: Question 3) throw away sliced produce that has been 

without refrigeration for more than 3 hours, and 4) drink only pasteurized juice. These 

low level needs can be of importance for educators as each of these represent important 

steps or procedures for prevention of various food-borne illnesses.  

Construct I: Personal Hygiene  

 

For African Americans, Construct I: Personal Hygiene was identified as part of a 

successful program. It is recommended for Construct I, the current curriculum remain 

unchanged.  

Construct II: Proper Handling 

 

Construct II: Proper Handling was identified as a critical need for African 

Americans. This provided evidence of cultural differences between the way Caucasians 

and African Americans perceived and behaved for produce safety. In contrast, Construct 

II for Hispanics was assessed to be a Low Level Need and less of a priority than a critical 

need. It is recommended cultural considerations for improvement of educational 

materials for this construct be implemented.  
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Construct III: Avoiding Cross Contamination 

 

As with All Ethnic Groups and Caucasians, Construct III: Avoiding Cross 

Contamination was identified as a critical need for the African American group. 

Construct III was not a critical need for Hispanics. It is recommended this critical need be 

addressed as a major priority in educational materials. 

Construct IV: Cold/Hot Holding 

 

Construct IV: Cold/Hot Holding was deemed a critical need for the African 

American group. By contrast, this construct was identified as a Successful Program for 

Caucasians and as a Low Level Successful Program for Hispanics. It is recommended 

cultural considerations for improvement of educational materials for this construct be 

implemented. It is recommended Construct IV be addressed as a top priority for the 

African American group.  

Construct V: Avoiding Foods from Unsafe Sources  

 

Construct V: Avoiding Foods from Unsafe Sources was found to be a low level 

need for African Americans. It is recommended after critical needs of Construct II: 

Proper Handling, Construct III: Avoiding Cross Contamination, and Construct IV: 

Cold/Hot Holding are addressed, it will then be necessary to provide better education in 

avoiding foods from unsafe sources. 

Summary: Recommendations African Americans 

 

It should be noted that while there were minor overlap among ethnic groups in 

terms of successful programs and low level needs, there are also differences for each of 

these groups. It is recommended after critical needs are addressed low level needs should 
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be addressed utilizing recommendations in creation of better targeted materials toward 

specific cultural groups dependent on which quadrant the grand mean question item or 

Construct Item was located. Construct II, III and IV was found to be a critical need for 

African Americans and recommended as top priorities for produce curriculum 

development. Cultural differences for these Construct II and IV critical needs were 

evident compared to All ethnic groups, Caucasians and Hispanics. 

It may also help to have targeted materials that show respondents of related 

African American races as well as, actors/sponsors that are a part of this culture (Holt, 

2004). It is suggested marketing materials that consider and target culture are more 

successful than those which do not (Holt, 2004). It is also recommended these targeted 

materials show gatherings that may be associated with belonging to the African American 

culture. It is crucial educational materials represent more than race as this is genetic 

appearance. It is recommended for better development of a targeted program must 

address culture/ethnicity in addition to race. Culture/ethnicity addresses belonging to a 

culture, cultural symbols, gatherings and norms within a community of culture.  

Objective Five: Conclusions Hispanic groups Needs Assessment 

 

Individual Items: Hispanic groups 

 

No critical needs were identified among the individual question items for 

respondents in the Hispanic group. 

Similarly, to all ethnic groups, Caucasian and African Americans, the majority of 

individual question items were located in either the successful program quadrant or low-
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level need quadrant. It can be concluded for Hispanics on question item level the current 

curriculum development of materials have been meeting necessary program objectives. 

Construct I: Personal hygiene Hispanic groups 

 

For Hispanics, Construct I: personal hygiene was identified as part of a successful 

program. It can be concluded for Construct I, the current curriculum development of 

materials has been meeting necessary program objectives. It can be concluded for 

personal hygiene curriculum, no cultural differences existed between All Ethnic Groups, 

African Americans, Caucasians, or Hispanics. It can be concluded for All groups and 

cultures current curriculum was effective for addressing personal hygiene perceptions and 

behaviors and targeting all cultural groups within this study. 

Construct II: Proper Handling Hispanic groups  

 

For Construct II: Proper Handling was assessed to be a Low Level Need for 

Hispanics. No Construct was identified as a critical need for Hispanics. This Construct 

was identified as a critical need for All groups, Caucasians, and African Americans. It 

can be concluded a cultural differences exists for proper handling.  

It can be concluded Construct II is important yet, a lesser priority exists for 

Construct II for Hispanic groups by comparison to other cultural/ethnic groups for which 

proper handling was identified as a critical need.  

Construct III: Avoiding Cross Contamination Hispanic groups 

 

Construct III: Avoiding Cross Contamination was one of the three Constructs 

found to be a Low Level Need for Hispanics. This Construct was identified as a critical 

need for All groups, Caucasians, and African Americans. It can be concluded cultural 
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differences existed for avoiding cross contamination. It can be concluded Construct II is 

important yet, a lesser priority exists for Construct III for Hispanic groups by comparison 

to other cultural/ethnic groups for which avoiding cross contamination was identified as a 

critical need.  

Construct IV: Cold/Hot Holding Hispanic groups 

 

For Hispanic groups, Construct IV was identified as a low level successful 

program. It can be concluded there is a need for curriculum improvement but, not as high 

of a priority as a, low level need or critical need.  

Construct V: Avoiding Foods from Unsafe Sources Hispanic groups 

 

For Hispanics Construct V: Avoiding Foods from Unsafe Sources, like Construct 

II: Proper Handling, and Construct III: Avoiding Cross Contamination, was deemed to be 

a Low Level Need for Hispanics. It can be concluded there is a need for curriculum 

improvement but, not as high of a priority as a critical need. 

Objective Five: Recommendations Hispanic groups Needs Assessment 

 

Item Level: Construct I: Personal hygiene  

 

It is recommended the individual question items identified as a successful 

program remain unchanged. Questions 2-5 were identified as a successful program. The 

successful program questions items were: 2) wash your hands before preparing or 

consuming food, 3) wash your hands after playing with a pet and before getting a snack, 

4), wash your hands after handling raw eggs, raw meat, raw chicken, or raw seafood, and 

5) wash your hands after touching your eyes, mouth or nose during preparation of 

produce. 
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It is recommended low level need question items within produce safety 

curriculum be focused on with more emphasis after critical needs in other cultures have 

been addressed. Low level needs included: Question 1) that asked how often/how 

important it was to remove jewelry before washing your hands. It is recommended this 

low level need be of importance for educators as this represented important steps or 

procedures for prevention of various food-borne illnesses. 

Item Level: Construct II: Proper Handling  

 

It is recommended individual question items identified as a successful program 

remain unchanged. Questions 2-5 were identified as a successful program. The low level 

need question items were: 2) wash fruit before eating, 3) wash fruit before cooking, 4) 

wash vegetables before eating, and 5) wash vegetables before cooking. 

It is recommended low level need question items within produce safety 

curriculum be focused on with more emphasis after critical needs in other cultures have 

been addressed. Low level needs included: 1) Use a produce brush while washing 

produce. These low level needs can be of importance for educators as each of these 

represent important steps or procedures for prevention of various food-borne illnesses. 

Item Level: Construct III: Avoiding Cross Contamination 

 

It is recommended the individual question items identified as a successful 

program remain unchanged. Questions 1-4, were identified as a successful program. The 

successful program questions items were: 1) keep raw eggs, raw meat, raw chicken, raw 

seafood and utensils that were used in preparing these food items away from all produce 

that will NOT be cooked, 2) wipe off counter tops with a soapy dishcloth after having put 
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a package of raw eggs, raw meat, raw chicken or raw fish on the counter top, 3) wash a 

plate that was used to hold raw meat, poultry, or seafood with hot, soapy water before 

returning cooked food to the plate, and 4) wash all items that came in contact with raw 

eggs, raw meat, raw chicken, and raw seafood (e.g. cutting boards, knives, mixing bowls, 

and counter top) with hot, soapy water before continuing cooking. 

It is recommended low level need question items within produce safety 

curriculum be focused on with more emphasis after critical needs in other cultures have 

been addressed. Low level needs included Question 5) that asked how often/how 

important it is to use color coded items within the kitchen. It is recommended these low 

level needs can be of importance for educators as these represent important steps or 

procedures for prevention of various food-borne illnesses. 

Item Level: Construct IV: Cold/Hot Holding  

 

It is recommended the individual question items identified as a successful 

program remain unchanged. Questions 1 and 5 were identified as a successful program. 

The successful program questions items were: 1) put eggs into refrigerator immediately 

after coming from the store, and 5) refrigerate ready to eat foods (sliced fruit and sliced 

vegetables) immediately after coming from the store. 

It is recommended low level need question items within produce safety 

curriculum be focused on with more emphasis after critical needs in other cultures have 

been addressed. Low level needs included Questions 2), 3), and 4) that asked how 

often/how important it is to 2) refrigerate cooked veggies within 2 hours of preparing or 

serving, 3) refrigerate cooked fruit within 2 hours of preparing or serving, and 4) 
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refrigerate refried or cooked beans within 2 hours of preparing or serving, and 4) 

refrigerate refried or cooked beans within 2 hours of preparing or serving. It is 

recommended these low level needs can be of importance for educators as these represent 

important steps or procedures for prevention of various food-borne illnesses. 

Item Level: Construct V: Avoiding Foods from Unsafe Sources  

 

It is recommended individual question items identified as a successful program 

remain unchanged. Questions 1, 2 and 5 were identified as a successful program. The 

successful question items were: 1) throw away soft produce (such as cucumbers, peaches, 

tomatoes, etc.) if it has mold, 2) throw away firm produce (such as cabbage, bell peppers, 

carrots, etc.) if it has mold, and 5) keep household cleaners away from produce. 

It is recommended low level need question items within produce safety 

curriculum be focused on with more emphasis after critical needs in other cultures have 

been addressed. Low level needs included Questions 4) that asked how often/how 

important it is to 4) drink only pasteurized juice? These low level needs can be of 

importance for educators as each of these represent important steps or procedures for 

prevention of various food-borne illnesses. 

For Hispanic groups Question 3 was identified as a low level successful program. 

Question 3) asked how often/how important it is to: throw away sliced produce that has 

been without refrigeration for more than 3 hours? It is recommended first priority be 

given to low level needs within the Hispanic group and then low level successful program 

needs after critical needs in other cultures have been addressed.  
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Construct I: Personal hygiene  

 

For Hispanics, Construct I: personal hygiene was identified as part of a successful 

program. It is recommended for Construct I, the current curriculum development of 

materials remains unchanged. 

Construct II: Proper handling 

 

Construct II: Proper Handling was assessed to be a Low Level Need for 

Hispanics. No Construct was identified as a critical need for Hispanics. It is 

recommended Construct II should be addressed along with the other Constructs identified 

as Low Level Needs for Hispanics. 

Construct III: Avoiding Cross Contamination 

 

Construct III: Avoiding Cross Contamination was one of the three Constructs 

found to be a Low Level Need for Hispanics. Again given the lack of critical needs 

identified for Hispanics, for educational programs targeting this group it is recommended 

Low Level Needs be addressed the priority. However, for programs targeting 

cultural/ethnicity combined, it is recommended top priority be given for improvement of 

curriculum in critical needs of other cultural/ethnic groups first and then low level needs 

be addressed.  

Construct IV: Cold/Hot Holding 

 

For Hispanic groups Construct IV was located in the low level successful program 

quadrant. It is recommended this construct be addressed after low level needs are 

addressed.  
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Construct IV had five associated questions asking how often/how important it was 

to: 1) wipe off counter tops with a soapy dishcloth after having put a package of raw 

eggs, raw meat, raw chicken or raw fish on the counter top, 2) wash a plate that was used 

to hold raw meat, poultry, or seafood with hot, soapy water before returning cooked food 

to the plate, 3) wash all items that came in contact with raw eggs, raw meat, raw chicken, 

and raw seafood (e.g. cutting boards, knives, mixing bowls, and counter top) with hot, 

soapy water before continuing cooking, 4) use color coded items within the kitchen and 

5) put eggs into refrigerator immediately after coming from the store. 

Construct V: Avoiding Foods from Unsafe Sources  

 

Construct V: Avoiding Foods from Unsafe Sources, like Construct II: Proper 

Handling, and Construct III: Avoiding Cross Contamination, was deemed to be a Low 

Level Need for Hispanics. Given the lack of critical needs identified for programs 

targeted for Hispanic groups, it is recommended Low Level Needs are the first to be 

addressed. Although, it is recommended, for overall cultural/ethnicity programs, critical 

needs are first priority. It is recommended cultural considerations are incorporated for 

curriculum development.  

Summary: Recommendations Hispanic groups 

 

It should be noted that while there were minor overlap among ethnic groups in 

terms of successful programs and low level needs, there are also differences for each of 

these groups. It is recommended after critical needs are addressed in other cultures then, 

low level needs within the Hispanic groups should be addressed utilizing 

recommendations in creation of better targeted materials toward specific cultural groups 
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dependent on which quadrant the grand mean question item or Construct Item was 

located. No Constructs were found to be a critical need for Hispanics. It is recommended 

for a program targeting Hispanics as a primary audience needs to make low level needs 

the top priority for produce curriculum development. Cultural differences exist within 

this study among Hispanics, Caucasians and African American respondents. It is 

recommended cultural considerations be incorporated for improvement of produce safety 

curriculum.  

It is not fully clear why Hispanic groups did not have critical needs as the other 

ethnic groups. These differences may not be evident as perhaps individuals of this sample 

may have been highly acculturated. It is recommended the critical needs identified for 

each cultural group be given top priority. It is recommended further research be 

conducted on potential acculturation of ethnic groups.  

Construct III: avoiding cross contamination, Construct II: adequate cooking and 

Construct V: avoiding food from unsafe sources was identified as a low level needs for 

Hispanics. Construct II and V were low level needs for Caucasian groups as well. 

However, Construct III was a low level need for Hispanic groups and instead a critical 

need for Caucasian groups and African American groups. It is recommended curriculum 

be created targeting each of these groups for which Construct III was a critical need. It is 

recommended, for Hispanic groups the level of emphasis on Construct III should not be 

as predominant as for Caucasian groups and African American groups.  

Construct IV: cold storage/hot holding was located in the low level successful 

program quadrant. This was the same for the all ethnic groups; however, a difference was 
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identified among Caucasian groups as this was part of a successful program. This 

indicated that for Hispanics a higher level of priority should be emphasized on Construct 

IV: cold storage/hot holding, but not nearly as high of a priority as that for African 

Americans as this was identified as a critical need for this group of individuals. It is 

recommended that cultural differences among each of these cultures be better targeted for 

produce safety. 

 

Overall Needs Assessment Recommendations and Conclusions 

 

There were cultural differences exhibited from this study across knowledge, 

perceptions and behaviors. It is important to recognize some limitations exist as the 

cultural differences discovered from this study could be from acculturation and may not 

hold for less acculturated populations. Yet, it is vital to note cultural differences were 

recognized from this study. Knowledge tests and needs assessments that have considered 

all ethnic groups may not fully capture differences among cultures. The implications of 

this produce study demonstrated targeting educational curriculum for all ethnic 

backgrounds is important, but cultural research within education provides added value for 

improving curriculum for all stakeholders. In future research, it is recommended 

emphasis and priority be given to cross-cultural research. It is recommended multi-

disciplinary research include cultural experts. In Agricultural research, culture is still an 

area of growth to be explored by researchers. Agricultural research encompasses the 

world and many stakeholders; it is recommended culture must be recognized as a learned 

behavior that stemmed from learned knowledge and perceptions. These knowledge and 
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perceptions eventually provide outcomes of behavior (Ajzen & Fishbein 2005). Race 

only describes genetics of a person and is often confused with culture and ethnicity. It is 

recommended clarity in future survey instruments be maintained between race versus 

culture/ethnicity. Research studies have compiled race and ethnicity in one question, yet 

culture/ethnicity describes personal belonging to a group or community of respondents. It 

is recommended care be taken for future research endeavors to provide opportunities to 

conduct cultural meta-analysis studies within Agricultural Education.  

 

Summary 

This study was conducted to investigate consumer knowledge, perceptions, and 

behaviors. Cultural considerations were incorporated in the analysis of consumer 

knowledge, perceptions, and behaviors. A needs assessment was conducted to garner 

deeper insights into produce program curriculum needs, and the role of culture in 

perceptions, and behaviors of produce handling. 

The administered online survey used: a dichotomous knowledge test, 7 point 

Likert scales to assess perceptions and behaviors, and demographic questions. 

The target audiences for this study were consumers who were at least 18 years of 

age, a main meal planner, grocery buyer, and specific cultural/ethnic backgrounds. 

Participants were part of an accessible sample. Researchers used proportionate 

stratified sampling for cultural comparisons (Ember and Ember, 2009; U.S. Census, 

2010). The Cronbach’s alpha reliability scores were acceptable for this study (Field, 

2005). 
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The goals of this research were to provide a valuable informative tool for: (1) 

developing improved curriculum targeted at consumers who are the final point of the 

supply chain, (2) assist producers and governmental policy makers in gaining a deeper 

understanding of their stakeholders, and (3) development of educational workshops, 

publications, and programs about safe produce handling.  
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Appendix A-Descriptive Figures 

 
  Table 6.1: Davis Correlation Adjectives 

 

5 Food Safety Constructs 

1. Practice personal hygiene 

2. Adequate Cooking (Adapted for this study to Proper Handling) 

3. Prevent cross-contamination 

4. Keep foods at safe temperatures 

5. Avoid foods from unsafe sources 

 Table 6.2: Food Safety Constructs as Defined by CDC.  
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Appendix B-Survey Instrument 

 

 
 

Figure: 6.1: Preview of Official Web Survey. 
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Appendix C-Cover Sheet IRB  
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Appendix D-Claim for Exemption  

For Review By The 

Human Subjects Protection Committee 

Notice 

Advertising, recruitment of subjects, mailing or distribution of surveys, and the 

collection of data may begin only after this claim has received approval (allow 10 days 

for processing). The Committee may, upon review of this claim, deny the request for an 

exemption and route the proposal for review.  

  

Faculty PI’s Last Name:_Brashears____________  

Abbreviated Title Minimizing Microbial Food Safety Hazards 

                                                                                                                   First 4 words of proposal title  

  

BASIS OF CLAIM FOR EXEMPTION.  Federal regulations and/or University policy 

require that in order for research to be exempt from review at least one of the following 

blocks (1-4) must be checked.  

Note: Limitations for exemptions for children:  Exemptions cannot be granted for: (a) 

projects with children as subjects that involve interview or survey procedures or (b) 

research where public behavior is observed and the investigator participates or interacts 

with the children. These projects require expedited or full review.  

  

_____ 1. The research will be conducted only in established or commonly accepted 

educational settings (like classrooms) AND it involves normal educational 

practices such as research on regular and special educational instructional 

strategies, or research on the effectiveness of, or the comparison among, 

instructional techniques, curricula or classroom management methods.  

  

__XX_ 2. The research involves the use of only the following techniques Check the 

applicable technique(s):  

  

a. _____educational tests (cognitive, diagnostic, aptitude, achievement), or  

b. _XX  survey or interview procedures, or  

c. _____observing the public behavior of subjects,   

AND (one of the following must be checked):  

aa. _XX__ the information obtained will be recorded in such a manner 

that subjects cannot be identified directly or through identifiers linked to 

the subjects, or  
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bb. ____ if any disclosure of the subjects’ responses outside the 

research could not reasonably place the subject at risk of criminal or civil 

liability, or be damaging to the subjects’ financial standing, employability, 

or reputation (e.g., information regarding illegal or immoral conduct, drug 

or alcohol use, sexual behavior, mental illness, or other possibly 

personally embarrassing subjects), or  

cc. _____ the subjects are elected officials or candidates for public 

office.  

  

_____ 3. The research is limited to the collection or study of existing data, documents, 

records, pathological or diagnostic specimens under one of the following conditions: (one 

of the following must be checked):  

  

  a. _____ they are available to the public or  

  

b. _____ they recorded by the investigator in such a manner that subjects 

cannot be identified, directly or indirectly, through identifiers linked with 

the subjects.  

_____4.  Another provision of 45 CFR 46.101 (2). Please identify the subsection and 

describe in detail how the category applies to the proposed research.  

  

STATEMENT OF RISK:  

The undersigned certify that they believe that the conduct of the above described 

research creates no risk of physical or emotional harm or social or legal 

embarrassment to any subject. 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 should be reported to the IRB, before they are 

implemented, in the form of a new claim for exemption or a proposal for expedited 

or full board review.  

________________________________________________________________________

_________  

Signature of TTU Faculty Principal Investigator   Date  

  

________________________________________________________________________

_________  

Signature of Co-investigator Including Students   Date  

________________________________________________________________________

_________  

Signature of Co-investigator Including Students   Date  
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Appendix E-IRB Proposal  

 

Dr. Todd Brashears 

 

Minimizing Microbial Food Safety Hazards of Fresh and Fresh-Cut Fruits and 

Vegetables Through a Farm-to-Table Approach 

 

I.  Rational 

The proportion of foodborne illnesses attributed to contaminated produce has increased 

dramatically from 0.7% of all foodborne outbreaks in the 1970’s to 6% in the 1990’s (55, 

62).  Despite FDA/USDA produce guidance, including GAPs and GMP 

recommendations, foodborne illnesses linked to fresh fruits and vegetables continue to 

occur at considerable levels. The majority of fresh fruits and vegetables are consumed 

raw, which puts consumers at risk should pathogens be present. Production conditions for 

the majority of fresh fruits and vegetables allow for potential contamination with a 

plethora of foodborne pathogens from the soil, manure misuse, wild animals, irrigation 

water, harvest workers, unsanitary packinghouse wash water, contaminated ice, cross 

contamination during transportation, and finally mishandling and cross contamination at 

retail and by the consumer (6, 7, 8, 9, 21, 49). Despite considerable efforts, effective 

decontamination methods that do not alter the organoleptic quality of the fresh produce 

are currently unavailable. Chemical sanitizers such as various chlorinated compounds, 

hydrogen peroxide, peracetic acid, and ozone have limited effectiveness with the 

maximum pathogen reduction achieved being approximately 2-logs (3, 6, 33, 50, 51, 69). 

Pathogen internalization into plant cells may be one of the reasons for poor 

decontamination observed with chemical sanitizers (57). 

 

While major initiatives for reducing pathogen contamination in fruits and vegetables have 

been undertaken, considerable additional efforts are needed to further reduce foodborne 

pathogen transmission through fruits and vegetables. A comprehensive preventative 

approach to minimize microbial pathogen contamination on produce at ALL steps of 

production, processing, transportation and handling is critical to reduce the incidence of 

microbial contamination on fresh fruits and vegetables. Specifically, there is a need for an 

integrated effort to control foodborne pathogen contamination from production at the 

farm level to consumer, including efforts to (i) updated GAPs recommendations with new 

and quantitative research data; (ii) identify post-harvest critical points for pathogen cross 

contamination; (iii) identify and communicate control strategies for produce associated 

pathogens at retail and food service as well to consumers. The work proposed here thus 

aims to (i) provide data needed for improved understanding of important prevention steps 

to minimize the pathogen contamination of fruits and vegetables; and to (ii) develop and 

pilot educational and training materials focused on transferring information to growers, 

processors, food service and retail operators, and consumers. 

 

In order to effectively create training materials for consumers, it will be necessary to 

conduct a needs assessment.  This needs assessment will be survey research that is 
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described below.  This type of research requires human subjects approval that we are 

requesting.   

 

II.  Subjects 

There are two target populations for this survey. The first will consist of a national 

sample of fruit and vegetable consumers. We will contract with Zoomerang (a national 

survey research organization) to conduct this survey research.  We will provide the 

instrument only.  They will select a sample, contact the participants and collect data.  We 

will receive a database of responses with no names or distinguishing data.  The 

participants will not be aware they are answering questions for Texas Tech University.   

The participants will be compensated by Zoomerang, not by Texas Tech.  Because there 

is no interaction with the participants we are not requesting a review of these procedures, 

and only include this information to satisfy the requirements for this sponsored project.   

 

The second population will be a representative random sample of food safety experts (50 

respondents identified through trade or professional organizations), which will be 

contacted via email and asked to respond to the online instrument.  These participants 

will not be compensated. 

 

III.  Procedures 

A. Sampling 

These members of the sample will be contacted using Dillman’s (2001) Tailored 

Design Method modified for use in an electronic format as described by 

Brashears, Akers, and Bullock (2003).  This will result in a bi-modal delivery 

method comprised of both e-mail contacts and traditional mail when needed.  The 

populations will receive an initial email stating that an important survey will be 

arriving and that it should not be discarded as insignificant.  This prenotice letter 

improves the response rate of the overall project.  Three days later, the 

populations will receive a second email with instructions and a link to the online 

questionnaire.  This will allow the sample populations to click on the link and 

answer the questions online.  

 

Members of the sample population will be contacted seven days later with a 

reminder and an additional link to the questionnaire site.  Following an additional 

seven days, the population will be contacted using a traditional mailed packet of 

information containing paper versions of the survey instrument and a self-

addressed, stamped envelope.  Following an appropriate time period, a final 

questionnaire packet will be mailed to the populations.  Using five contacts in this 

manner has been shown to consistently produce a 70% response rate (Dillman, 

2000). 

 

The only risk to the participants will be confidentially.  In order to prevent a 

breach from occurring, the researcher will not collect names, social security 

numbers, or any identifying characteristics.  I.P. address of the computer used to 
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complete the instrument will not be recorded and the database will provide no 

understandable information in the event that if is view by unauthorized 

respondents.   

 

 

B.  Instrumentation 

The survey instrument is attached with this proposal.  It is designed to measure 

the knowledge, behavior and perceived importance of consumer handling and 

preparation of fresh fruits and vegetables.  Survey instrumentation has been 

developed with the expertise of the researcher involved in this project as well as 

outside technical experts who have evaluated the content validity of the Construct 

area items and make recommendations for improvement.   

 

Knowledge and behaviors of each Construct area will be measured using Likert-

type items.  In addition to these two areas, importance items within each 

Construct area will also be recorded on a Likert-type scale.   

 

 
 

IV.  Adverse events and liability 

Because the proposed research is survey in nature and only addresses knowledge levels 

about fruit and vegetable handling practices, it does not increase the risks for the subjects 

more than minimally beyond the ordinary risks of daily life.  In addition, every effort will 

be made to assure that all responses are confidential and data is only reports as means, 

averages, summaries, etc.  Data will be collected without identifying information fields.  

Once the survey instrument is completed and submitted, there will be no identifying 

items that will link the data to an individual.   

 

 

V.  Consent Form 

The researcher have applied for exempt status and have not included a consent form for 

this project. 

 

 

VI.  Attachments 

1. Proposal for USDA funded project 

2. Claim for exemption for review 

3. Sample contact letters 

 


