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Evaluation of On-Farm Food Safety Programming in [State]:
Implications for Extension
Introduction and Framework
Each year foodborne illness affects approximately 48 million people and takes the lives of thousands in the United States (Center for Disease Control and Prevention, 2012). Microbial contamination of farm produce has been identified as a source for foodborne disease outbreaks and the numbers of outbreaks related to contamination of produce have increased (Sivapalasingam, Friedman, Cohen, & Tauxe, 2004). To prevent microbial contamination of fresh produce in order to reduce foodborne disease outbreaks, the U.S. Food and Drug Administration (FDA) has proposed food safety rules for produce growers which include workers health and hygiene, quality of agricultural water, the use of domesticated animals, potential contamination by wild animals, sanitation standards for equipment, tools and buildings, and traceability/recall. These growers are increasingly required to provide evidence that they are following and can document Good Agricultural Practices (GAPs) to meet the policies of their buyers as well as federal regulations. To address this issue, [State] Extension offered four types of training/workshops in 2012. Trainings included food safety awareness, GAP certificate training, food safety plan writing support, and mock audits. This poster focuses on the outcomes of GAP certificate trainings organized to provide participating growers the knowledge and skills they need to comply with and verify GAPs on their farms.
An evaluation framework, proposed by Rockwell and Bennett (2004) was used to carry out this evaluation. Rockwell and Bennett described the seven hierarchical steps identifying the “chain of events” explaining that practice change of program participants’ will occur after they change their knowledge, attitude, skills, and aspirations/intentions (KASA/I). This framework operates under the assumption that if participants’ possess knowledge, then they will have confidence, if they have knowledge and confidence, then they intend to adopt/implement a practice.  
Methodology
The [State] on-farm food safety programs targeted growers who sold their produce through various marketing outlets, including auctions, cooperatives, and supermarkets. In order to improve Extension’s GAP educational programming and assess the changes in participants’ knowledge, confidence, and intentions on GAPs, these workshops were evaluated using a pre- and post-test design. This method has been used to evaluate of various programs (Lippert, Plank, & Radhakrishna, 2000; Chapman-Novakofski et al., 2004; Fishel, 2008). Participant growers’ knowledge of GAPs was measured using ten knowledge-based statements (True and False) and their confidence in GAP skills was measured on a 5 point Likert-scale (1 “Not At All Confident” to 5 “Very Confident”). Both knowledge and confidence questions were assessed for content validity, readability, and appropriateness to the target audience by panel of experts consisting of faculty and educators. Overall, 330 individuals in 10 workshops received the evaluation and 263 completed it for a response rate of 79.7%. At the time of post evaluation, participants were also asked if they intended to carry out GAP-related activities on their farms: write or update a food safety plan, conduct their own food safety inspection, and prepare for a third-party audit. Descriptive statistics were used to analyze the data. Paired t-tests were carried out to determine knowledge gain and confidence level scores between pre and post-tests. This study was approved by Internal Review Board (IRB) at [state] University.
Results
Overall, workshop participants increased their knowledge scores. The overall mean score for the ten knowledge questions increased from a mean of 6.60 (before) to a mean of 8.11 (after) the workshops, an increase of 1.51.  The largest increase (47.9%) occurred for the statement, fresh fruits and vegetables are the primary cause of foodborne illnesses. However, correct responses did not increase for all of the statements. For example, restricting access of wild animals to fields decreased from 73.2% (before) the workshops to 66.3% (after) the workshops. A significant difference (n = 190, t = -13.47, p <.001) in growers’ overall knowledge level was found between the pre and post assessments, see Table 1. After the workshops, growers exhibited greater confidence in their GAPs skills than before the workshops. Growers’ confidence in writing a food safety plan increased by 44.8%, conducting a self-food safety inspection by 36.0%, and preparing for a third-party audit by 34.3%. Results indicated a significant difference (n = 192, t = -15.70,     p <.001), in growers’ overall confidence level between pre and post workshops, see Table 1. 
Table 1
Participant growers’ Knowledge and Confidence to Carry out GAPs
	

	n
	Pretest Mean
	Post-test Mean
	SD
	Mean Difference
	t value

	Knowledge (0-10)a
	190
	6.60
	8.11
	1.54
	-1.51
	-13.47*

	Confidence (3-15)b
	192
	8.33
	11.25
	2.58
	-2.92
	-15.70*


Note. *p < .001 
aKnowledge score could range from 0 – 10.
bMeasured on a scale ‘1 (not at all confident) to 5 (very confident).’ Confidence score could range from a low of 3 to a high of 15 with a theoretical midpoint of 9.  
The majority of the growers indicated their intention to carry out GAP related activities: write or update a food safety plan (51.8%) and conduct a food safety inspection (63.5%) on their farms. However, only one of five (20.2%) growers indicated that they intended to have a third-party audit carried out on their farms. 
Conclusions/Implications
[bookmark: _GoBack]To assure a safe supply of fresh produce and reduce the incidences of outbreaks associated with fresh produce contaminations, produce growers need to learn about and implement food safety practices in their farms (Lynch, Tauxe, & Hedberg, 2009). Findings from this study have programming implications for [State] Extension especially to improve the content related to the GAP topics that showed a decrease in correct responses.  Future trainings should focus more on growers’ GAPs knowledge and skills that may enhance growers’ confidence in carrying out GAPs. In addition, such training should also address the challenges that growers face in implementing and verifying GAPs on their farms. This is especially true given the fact that U.S. FDA has proposed food safety rules for produce growers. Evaluations to date have focused on the short-term impacts on the participants’ GAP knowledge and confidence levels. Follow-up studies are recommended to evaluate the long-term impacts: practice change of growers. Three-fourths of the growers had never before attended a farm food safety workshop, reflecting the importance of food safety and Extension’s effective outreach to newer grower audiences.  
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