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University Students and Development of a Produce Safety Survey
Introduction
In the United States approximately 13 people die per day from food-borne illnesses (FDA, 2010) and nearly seven billion dollars are spent on food-borne illnesses annually (PFSE, 2010).  Improper personal hygiene practices along with handling of food can lend to growth of bacteria and food-borne illnesses (ServSafe Coursebook, 2008). With fresh produce this risk exists and in some situations can be of greater magnitude as produce is usually consumed raw (ServSafe Coursebook, 2008).  Young adults, who are university students, 18-29 years old are one of the groups least likely to perform food safety behaviors (Morrone & Rathbun, 2003; Patil, Cates, & Morales, 2005).                                   
Conceptual Framework
People perceive meat as a primary food safety concern and believe produce does not pose food safety concerns (Scott, Pope, & Thompson, 2009). Produce is a concern for proper food handling (ServSafe Coursebook, 2008). There is increasing number of food-borne disease cases related to fresh produce (Scott, Pope, & Thompson, 2009). Young adults can perceive an outside organization as the reason for food-borne illnesses (Abbot, Bryd-Bredbenner, Schaffner, Bruhn, and Blalock, 2009). This group is less likely to follow proper food safety practices (Morrone & Rathbun, 2003; Patil, Cates, & Morales, 2005). Research suggests both food preferences (Patil & Morales, 2005) and unsafe handling practices within the home (Medieros, et al., 2001) are also likely to blame. Related survey studies conducted previously examined a few of these variables and or considered meat/poultry/dairy and did not focus fully on produce. A need to address produce issues and several variables (produce handling knowledge, behaviors, and preferences) simultaneously in one survey study has yet to be fully addressed. Creation of better designed educational materials can better communicate risks involved in consumption of foods, and lead to a more informed populous along with reduction of produce related food-borne illnesses. Outcomes of this study are inclusive of the National Research Agenda within Agricultural Education in Domestic, and International Settings: Extension and Outreach in ascertaining the public’s knowledge, views regarding agri-food and natural resource system (Osborne, 2007). An initial survey was constructed by adapting Medeiros, Hillers, Kendall, and Mason’s (2001) knowledge and attitude survey. Subsequent versions incorporated portions of Scott, Pope, and Thompson (2009) knowledge survey. Researchers of this study adapted each survey using Centers for Disease Control (CDC) identified food safety constructs along with major produce handling concerns and errors as mentioned by Matthews (2006) and Jay, Loessner, and Golden (2005). Face validity was addressed with experts in the food safety field. Feedback from pilot tests of these surveys led to adjustments of the survey. 

Objectives
The objective of this study was to design and develop a produce safety survey/instrument to assess knowledge, perceptions, behaviors and preferences. The second objective was to perform multiple pilot tests of the survey and assess validity and reliability of this survey. 

Methodology
All university students were majors other than agriculture, food science, and hospitality related majors. This measure was taken to ensure respondents had no advanced food safety knowledge, perceptions, behaviors and preferences. Roseman, and Kurzynske (2006) show differences in students’ food safety attitudes depending on if they are majoring in a food safety related area or career. Multiple online survey pilot tests were conducted. Students completed the online survey and data was evaluated in PASW (version 18.0). The survey contained 167 questions; participants only had to answer questions about produce they consumed. Knowledge questions were scored as incorrect and correct. Behavior and Perception sections were of seven point likert scale. Demographic information was in a separate section of the survey. Question 1 was a participant ID to maintain respondent anonymity.

Results
Reliability was calculated following a pilot test consisting of n = 234 individuals. KR-20 reliability for knowledge section was .69. Cronbach’s α for perception section and behavior section was .92 and .91, respectively. KR-20 for each subscale within construct of perception was proper hygiene .69, proper preparation -.08, avoiding cross contamination .41, cold/hot storage holding .53, and avoiding foods from unsafe sources .25.  Cronbach’s α for each subscale within construct for perception was proper hygiene .82, proper preparation .85, avoiding cross contamination .72, cold/hot storage holding .85, and avoiding foods from unsafe sources .68 and for behavior within each subscale .75, .82, .68, .88, .67, respectively. A .70-.89 Cronbach’s α is typically thought to be desirable for internal consistency. Some sources state Cronbach’s α as low as .60 can be acceptable (Garson, 2008). Results from demographics section cannot be fully ascertained due to missing data. Results from preferences section were subjective asking if participants consume certain produce. Due to subjective nature for different produce reliability analyses for this section were not conducted. 

Conclusions
Overall perception and behavior scale sections and sub-scales yielded good reliability of Cronbach’s α above .60. Overall knowledge scale including constructs 1-5 yielded a good reliability of .69. The sub-scale proper preparation KR-20 yielded a negative .08, the researchers scanned the data for data entry errors; none were found. KR-20 was re-calculated by dropping questions 7-8; this resulted in positive KR-20 but below .60; not sufficient for a good measure of reliability. All other sub-scales of knowledge with exception of personal hygiene (.69) resulted in below sufficient reliabilities. Based on Nichols (1999), researchers attempted to address negative reliability value. 
Implications/Recommendations
The instrument design for perceptions and behaviors sections are well-designed in terms of face validity and item scale reliability. It is recommended this part of the instrument not be adapted any further. More research is needed to address four sub-scales of knowledge on proper preparation, cross contamination, cold/hot holding, and avoiding food from unsafe sources. This research provides insights into development of a produce safety educational survey for future needs assessment of young adults. This can help the field of extension in agricultural education for better understanding produce errors and adaption of future related curriculum development. Testing reliability and validity of this produce safety survey can provide a future tool for extension agents to administer this survey for determining needs for stakeholders and developing curriculum for prevention of food-borne illnesses. The final product of this research can be to educate and target the public. This survey study can also help with much needed education of young adults in proper produce food safety. 
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