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ABSTRACT

Farmers’ markets have become popular places for 
consumers to get a variety of other foods. However, 
confusion around state-specific food safety led to vendors 
being unclear about requirements. A needs assessment 
was distributed to vendors to determine the need for 
a training program addressing state-specific safety 
regulations. A State of Iowa food regulations-specific food 
safety intervention was developed for home-based food 
operators about food safety practices applicable to the 
home kitchen, production, and point-of-sale. The objective 
of this study was to assess the changes in participants’ 
attitudes and behavior toward food safety practices using 
the seven constructs from the Theory of Planned Behavior. 
Participants were asked to complete a pretest, a posttest, 
and a 6- to 8-week follow-up evaluation. Results of the 
assessment show that participants had a high mean 
response to the constructs, with all questions except 
attitude having a mean of 5 or higher and attitude having 
a mean of 4 or higher at all testing times. Participants’ 
responses became slightly more positive between the pre 

and post survey but returned to levels close to the initial 
responses 6 to 8 weeks following the training program. 
The evaluation indicates a need to focus on participants’ 
long-term attitude and behavioral changes within all 
constructs measured in training program.

INTRODUCTION
The U.S. Department of Agriculture (29, 30) reported 

8,268 farmers’ market locations in the United States, 
indicating increased consumer interest in local foods 
nationally. The Iowa Department of Agriculture and Land 
Stewardship reported that around 200 farmers’ markets 
provide local fresh products to Iowans (13). One product 
type of concern at the market is prepared foods because 
most vendors of these foods are exempt from food safety 
regulations. The exemptions regulations consider the type 
of products being sold and the business size. An example of 
the vendors exempt from food safety regulations in Iowa are 
home-based food operators.

Two types of home-based food operators area recognized 
in Iowa: home bakers and exempt home food operators. 
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Home bakers prepare nonperishable and perishable baked 
goods in their residences to be consumed elsewhere (15). 
The Iowa regulations allow for home baker residences to be 
licensed and inspected by state health inspectors. Producers 
are often confused that these vendors are allowed to sell 
only baked goods. The State of Iowa defines baked goods 
as “breads, cakes, doughnuts, pastries, buns, rolls, cookies, 
biscuits, and pies (except meat pies)” (16).

In contrast, exempt home food operators in Iowa are 
mostly unregulated. These vendors can make and sell 
various shelf-stable food products from only their homes 
and farmers’ markets (14). These products include fresh 
fruits and vegetables, fruit preserves, honey, fresh shell eggs, 
nonperishable baked goods, dry mixes, and candy (14). A 
primary concern and knowledge issue for vendors is that 
many consumers are unaware of whether their final products 
are considered perishable (3, 18).

The risks of possible foodborne illness at farmers’ markets 
are a concern because products sold have been linked 
to various outbreaks and recalls. Fresh produce sold at 
these markets, such as shelled peas, cantaloupes, and fresh 
strawberries, have been a source of foodborne illness (19, 
31). Outbreaks also have been linked to ingredients for baked 
goods and perishable prepared foods (4, 6–8). The 2019 
outbreak of E. coli O26 infection was linked flour distributed 
in Iowa and placed many home bakers at risk for a possible 
outbreak (5).

Home kitchen spaces used to prepare these products have 
been linked to foodborne illness due to improper handling, 
hand washing, and cleaning and sanitizing of food contact 
surfaces and kitchen equipment (2). Because of these 
foodborne illness risks and the farmers’ market environment, 
farmers' market vendors should have specific training in 
food safety behaviors and practices (22). In Iowa, education 
concerning Iowa regulations is needed for home-based 
food operators. Various training programs and resources 
are available to those interested in home-based production 
and home-based preserving in the surrounding states 
(28–31); however, these regulations tend to contradict Iowa’s 
regulations. A lack of consumer knowledge of food safety and 
lack of food-handler knowledge impact practices at farmers’ 
markets (22, 32, 33). Researchers have recommended manager 
and vendor training programs focused on food safety behavior 
at farmers’ markets (11, 27, 32). Market managers often do 
not have set food safety standards regarding hand washing 
or sanitation of vendor spaces (12). Although knowledge 
is essential for food safety, it cannot solely influence food 
handlers’ attitudes and behaviors (9, 24).

The Theory of Planned Behavior can be used to determine 
a person’s intention to behave a certain way by looking at the 
person’s attitude toward the behavior, personal control over 
the behavior, and social pressure to conform by performing 
a behavior (1). As stated earlier, knowledge does not always 
lead to a change in attitude and behavior, so a posttraining 
evaluation can be used to measure intention, attitude, 

and behavior. The theory includes constructs that allow 
researchers to determine the effect the training program 
had on the participants. Studies indicate that predicting 
food handlers’ intentions and understanding of perceived 
behavioral control affect participants’ behavior more than 
other factors (23, 26, 28). Use of the theory can help 
researchers understand changes in participants’ attitudes 
and the effects of training programs on participants’ 
attitudes and behaviors.

When food handlers’ attitudes do not change, proper 
food-handling practices will not be used. The overall goal 
of this project was to provide participants with a specific 
training program focused on state food regulations and to use 
the seven constructs from the Theory of Planned Behavior 
to assess the changes in participants’ attitudes and behaviors 
regarding food safety practices.

MATERIALS AND METHODS
Program design and development

Prior to the development of a food safety training 
program, researchers administered a knowledge assessment 
(see Appendix for full survey) to participants who were 
interested in becoming or currently were home bakers and 
exempt home food operators (10). Researchers set the 
threshold for needing a training program at a mean of 75% 
correct responses, the standard also required to pass the 
National Restaurant Association’s ServeSafe test. The needs 
assessment (Table 1) indicated that the average food safety 
knowledge score for all participants was below the threshold 
of 75%. The assessment also identified key areas in food 
safety and Iowa law that should be covered in the food safety 
training program. The areas covered include food safety 
basics, Iowa laws and policies, and application of both food 
safety and Iowa law to the producer’s own operations.

A lecture course was developed, which included a 
PowerPoint (Microsoft, Redmond, WA) presentation, 
interactive activities, discussions, and question-and-answer 
activities throughout the lecture. Chapters developed 
and covered in the lecture are shown in Table 2. Chapters 
were developed using resources from the National 
Restaurant Association ServSafe program, Iowa State 
University Extension and Outreach, the U.S. Food and 
Drug Administration, the U.S. Department of Agriculture, 
the Iowa Department of Inspections and Appeals, and the 
Iowa Department of Agriculture and Land Stewardship. At 
completion of the training program, participants received 
a certificate of completion but were not certified in any 
recognized program.

Bloom’s taxonomy was used to develop the learning 
objectives and activities for the training program (17). 
Researchers focused on the first three levels: remembering, 
understanding, and applying concepts taught during the 
program. The fourth level, analyzing, was also part of some 
group discussions but was not frequently incorporated into 
the written learning objectives. The researchers focused on 
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these levels throughout the program due to the applicability 
or goal of the program and the program style—a 1-day 
workshop rather than a long-term or continuing course. 
The first Bloom’s taxonomy level was remembering or 
memorization. The researchers found it to be critical 
that participants were able to “identify” and “recall” the 
information that was presented to them during the training 
program. For example, the researchers found it important 
for the participants to recall what products each group of 
producers could legally make. The next level, understanding, 
was also important for the participants. The researchers 
wanted them to not only recall what they could make but 
also to understand why they could make it and why it was 
legal. For example, a product is legal to sell when it meets the 
definition of a food that does not require time-temperature 
control for safety (TCS). The researchers wanted participants 
to understand why this difference is important and to be able 
to apply their understanding to their operations. For vendors 
who made products that were not explicitly mentioned in 
the definition that they recalled, researchers wanted these 
vendors to take their understanding of non-TCS products 
and apply it to those products to determine whether the 
products could be legally sold.

Learning activities were also utilized to help participants 
recall, understand, and apply the information in the 
program. Turn-to-your-partner exercises were developed 
to challenge participants to not only recall information 
but apply the concepts to their operations. Questions were 
posed to participants that required them to think about what 
they had learned and apply that information to answer the 
questions. Participants were given time to think about a 
question individually, discuss their thoughts with a partner 
or small group, and then discuss the question with the entire 
group. Other learning activities, such as personal reflections 
and group discussions, were also used. An example of a 
group discussion learning activity was viewing a video on 
personal hygiene within a commercial food manufacturing 
plant. The participants were then asked to discuss aloud the 
differences that they observed between their home operation 
and the commercial food manufacturing plant. Participants 

also discussed how some of the things they observed in 
the plant would affect the food safety of the products in 
their operations. This learning activity was designed to 
help participants analyze how their home operations were 
different from commercial operations found across the 
United States.

Program recruitment and dissemination
The researchers worked with multiple organizations 

to assess interest in the training program and to recruit 
potential participants. Researchers presented at venues 
such as local farmers’ market meetings, the Iowa Annual 
Farmers’ Market Meeting, Iowa State University Extension 
and Outreach Nutrition and Wellness Specialist meetings, 
the Iowa Small Business Development Center, and the Iowa 
Center for Economic Success. Researchers also relied on state 
and local governments to disseminate information about 
the training program. The Iowa Department of Inspections 
and Appeals and the Iowa Department of Agriculture and 
Land Stewardship allowed researchers to use farmers’ market 
databases and local inspectors to recruit potential participants.

Program evaluation
To measure the impact of the training program, the 

researchers developed an evaluation to measure seven 
constructs: (i) participants’ attitudes, (ii) behaviors toward 
food ingredients, (iii) behaviors toward the preparation 
environment, (iv) behaviors toward personal hygiene, (v) 
intention to adopt the food safety practices, (vi) perceived 
behavioral control, and (vii) willingness to conform to 
social pressures related to food safety. Researchers also 
evaluated the training program by comparing three groups 
of participants that were matched by location. The Theory 
of Planned Behavior was selected as a model for the 
evaluation because of its applicability to food safety training 
programs and attitude and behavioral changes. Figure 1 
shows the model that was developed by the researchers in 
applying the Theory of Planned Behavior to the food safety 
training program.

TABLE 1. Means ± standard deviations of correct food safety responses (%) and attitude 
answers (Likert scale 1–5) based on the producers’ stage of change

Stage of Change Food Safety Responses (%) Confidence Responses (Likert Scale)

Contemplationx 77.63 ± 14.18 4.07 ± .737a

Preparationy 79.55 ± 11.56 4.15 ± .614ab

Actionz 70.31 ± 13.05 4.52 ± .666b

Total 73.4 ± 13.57 4.36 ± .700

xMeans of 19 participants, y Means of 11 participants, z Means of 48 participants
a-bMeans separated by different superscripts are significantly different, P < 0.05
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The researchers developed questions that focused on 
each aspect of the model. Questions included phrases or 
keywords that were linked back to the model to ensure that 
the researchers were assessing every area of the model (1). 
The knowledge portion of the model was delivered during 
the training program. The focus of this evaluation was to 
assess the impact of knowledge acquisition on the attitudes, 
intentions, and behaviors of the participants.

All evaluation questions focused on three general themes 
that were incorporated throughout the training program. 
Questions about attitudes toward food safety focused 
on personal choices in relation to food and ingredients, 
personal hygiene, and the preparation environment. 
Subjective norm questions addressed whether the 
participant agreed that coworkers, family, friends, health 
inspectors, and their customers expected them to use safe 
food practices. Perceived behavioral control questions 
evaluated participants’ personal ability to follow in their 
personal operations certain food safety tasks that were 
recommended in the training program. The final section 
of the evaluation focused on the actual intention and 
behavior of the participants. Evaluation forms were given 
to participants after they signed a consent form before the 
training program (pretest), immediately after the program 
(posttest), and 6 to 8 weeks later (6- to 8-week follow-up 
evaluation). Participant age, gender, and race information 
was not collected. Demographic information was collected as 
part of a prior needs assessment, and the researchers’ focus 
was on evaluating the participants’ attitudes and behavior in 
relation to the training, not on the participants themselves. 
Participants used a Likert scale to respond to the questions 
in the survey, where 1 indicated strongly disagree, 2 indicated 
disagree, 3 indicated slightly disagree, 4 indicated slightly 
agree, 5 indicated agree, and 6 indicated strongly agree.

Human subjects research approval
The protocols for human subjects research for analysis was 

approved by the Institutional Review Board at Iowa State 
University – [18-014]. The surveys and questionnaires were 
reviewed by food safety experts at Iowa State University.

Statistical analysis
Answers were coded by response option, where 1 = 

strongly disagree, 2 = disagree, 3 = slightly disagree, 4 = 
slightly agree, 5 = agree, and 6 = strongly agree. Data were 
analyzed and descriptive information about the constructs 
was summarized using means and standard deviations. 
An analysis of variance was used to determine whether 
differences existed among groups. Analyses were performed 
using SPSS version 25 (SPSS, IBM, Armonk, NY).

RESULTS AND DISCUSSION
Descriptive statistics for pretest, posttest, and 6- to 8-week 

follow-up are presented in Tables 2, 3, and 4, respectively. In 
all surveys (pretest, posttest, and follow-up), all constructs 
except for attitude had a mean of 5 or higher. The questions 
asked were within the constructs of behavior toward food 
ingredients, preparation environment, personal preparation, 
intention, perceived behavioral control, and social norms. 
Attitude scores for all surveys had a mean score of 4 or higher, 
indicating that participants had a slightly less positive attitude, 
responding to the attitude question as “slightly agree.”

The results in Tables 3, 4, and 5 indicate that overall the 
participants had a high mean response to the constructs; 
all questions except those regarding attitude had a mean 
of 5 or higher, and attitude had a mean of 4 or higher at all 
testing times. Thus, participants had positive feelings about 
behaviors toward food ingredients, the preparation 

FIGURE 1. Model of food safety 
training evaluation adapted from the 
Theory of Planned Behavior (1).

Figure 1. Model of food safety training evaluation adapted from the Theory of Planned Behavior (1). 
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TABLE 2. Chapters and corresponding subject matter covered in the pilot food safety 
training for exempt home food operations and home bakeries in Iowa

Chapter Number Subject Matter

1 Iowa policies and regulations
2 Food safety basics
3 Foodborne pathogens
4 Non-temperature and temperature control for safety
5 Kitchen: production area safe food practices
6 Preparation: safe food practices
7 Sourcing ingredients, packaging, shelf life and point of sale: safe food practices

TABLE 3. Mean ± Standard Deviation (scale 1–6) for seven constructs modeled after the 
Theory of Planned Behavior, used to evaluate participants prior (pre-test) to 
the food safety training

Construct Evaluated Mean ± Standard Deviation

Behaviors Towards Food Ingredients (n = 49) 5.66 ± 0.70
Behaviors Towards Preparation Environment (n = 49) 5.63 ± 0.46

Behaviors Towards Personal Preparation (n = 49) 5.49 ± 0.75
Intention (n = 49) 5.71 ± 0.84

Perceived Behavioral Control (n = 49) 5.40 ± 0.52
Social Norms (n = 48) 5.80 ± 0.38

Attitude (n = 49) 4.57 ± 0.60

TABLE 4. Mean ± Standard Deviation (scale 1–6) for seven constructs modeled after the 
Theory of Planned Behavior, used to evaluate participants immediately after 
(post-test) the food safety training (n = 51)

Construct Evaluated Mean ± Standard Deviation

Behaviors Towards Food Ingredients 5.91 ± 0.22
Behaviors Towards Preparation Environment 5.84 ± 0.34

Behaviors Towards Personal Preparation 5.76 ± 0.52
Intention 5.81 ± 0.63

Perceived Behavioral Control 5.71 ± 0.43
Social Norms 5.91 ± 0.24

Attitude 4.66 ± 0.69
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TABLE 5. Mean ± Standard Deviation (scale 1–6) for seven constructs modeled after the 
Theory of Planned Behavior, used to evaluate participants 6–8 weeks after  
(6–8-week follow-up) the food safety training

Construct Evaluated Mean ± Standard Deviation

Behaviors Towards Food Ingredients (n = 29) 5.85 ± 0.31
Behaviors Towards Preparation Environment (n = 28) 5.70 ± 0.42

Behaviors Towards Personal Preparation (n = 28) 5.71 ± 0.44
Intention (n = 28) 5.84 ± 0.36

Perceived Behavioral Control (n = 28) 5.46 ± 0.50
Social Norms (n = 28) 5.75 ± 0.37

Attitude (n = 28) 4.39 ± 0.48

TABLE 6. Mean ± Standard Deviation (scale 1–6) based on participant location 
(designated as group one) between pre-test and post-test within constructs of 
the evaluation, P < 0.05

Construct Evaluated Pre-test (n = 17) Post-test (n = 16)

Behaviors Towards Food Ingredients 5.79 ± 0.31 5.97 ± 0.09
Behaviors Towards Preparation Environment 5.74 ± 0.36 5.95 ± 0.14

Behaviors Towards Personal Preparation 5.55 ± 0.49* 5.90 ± 0.20*
Intention 5.76 ± 0.97 6.00 ± 0.00

Perceived Behavioral Control 5.58 ± 0.43 5.84 ± 0.46
Social Norms 5.79 ± 0.42 6.00 ± 0.00

Attitude 4.81 ± 0.69 4.85 ± 0.91
(*) indicate significance at the 0.05 level 

TABLE 7. Mean ± Standard Deviation (scale 1–6) based on participant location 
(designated as group two) between pre-test and post-test, within constructs of 
the evaluation, P < 0.05

Construct Evaluated Pre-test (n = 15) Post-test (n = 16)

Behaviors Towards Food Ingredients 5.36 ± 1.15 5.84 ± 0.31
Behaviors Towards Preparation Environment 5.47 ± 0.62 5.83 ± 0.30

Behaviors Towards Personal Preparation 5.27 ± 1.09 5.69 ± 0.48
Intention 5.81 ± 0.39 5.76 ± 0.41

Perceived Behavioral Control 5.20 ± 0.58 5.52 ± 0.52
Social Norms 5.76 ± 0.41 (n = 14) 5.86 ± 0.31

Attitude 4.40 ± 0.43 4.36 ± 0.33
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environment, personal preparation, intentions, perceived 
behavior control, social norms, and attitude. Between 
the pretest and posttest, mean scores increased across all 
constructs, although the increases were not significant.

Although the mean scores for the training session increased 
from pretest to posttest (Table 4), when the follow-up data 
were collected (Table 5), the responses returned to levels 
similar to those seen prior to the training session (Table 3) or 
to levels slightly lower than those at the posttest survey. No 
short- or long-term effects were observed. This finding might 
be explained by the strength of participants’ attitudes. Maio 
and Haddock (20) discussed the effect of strength of an atti-
tude on the longevity of that attitude. These authors stated that 
strong attitudes are “persistent over time, resistant to change, 
likely to influence information processing, and likely to predict 
behavior” (20). Throughout the evaluation, mean attitude re-
sponses averaged no higher than 4.66 (Table 6), indicating that 
although the attitudes were positive, they were not as strong 
as a mean response of 5.00 to 6.00 would have reflected. The 
strength of participants’ attitudes or lack thereof may reflect 
why there was not a long-term effect on behaviors (20).

Participants were divided into groups based on the loca-
tion where they attended the training session. The results in 
Table 6 are the mean ± the standard deviation for group 1 
responses between the pretest and posttest. For participants 
in group 1, no significant differences were found except for 
behaviors toward personal preparation between the pretest 
and posttest, F = 3.71, dfbetween = 2, dfwithin = 40. In this 
construct, between the pretest and posttest, group 1 partic-
ipants’ mean response increased by 0.35, P = 0.03. All other 
constructs for group 1 participants increased between the 
pretest and posttest, but the increases were not significant. 
Due to low response rates, no 6- to 8-week follow-up data 
were analyzed for variations between groups 1, 2, and 3 but 
were analyzed for all participants. The results in Table 5 are 
the mean responses within group 1 for all constructs and all 

testing times. A significant difference was found between the 
pretest and posttest scores within the construct of personal 
preparation behaviors, which are similar to personal hygiene 
behaviors. This significant difference in scores suggests that 
the training program had an immediate positive impact on 
participants’ personal preparation behavior.

Results in Table 7 are the mean ± the standard deviation 
for group 2 responses on the pretest and posttest. For 
participants in group 2, mean scores increased from pretest 
to the posttest; however, there were no significant differences 
between any testing time responses or constructs. The results 
in Table 7 indicate no significant differences in any of the 
constructs measured at any of the times for the participants 
in group 2. Responses within this group are like those of the 
other two groups; no significant differences were observed 
between the testing times. Thus, although the responses were 
positive (mean of 5 or higher and 4 or higher for attitude), 
no changes in the participants were noted from before the 
training session to immediately after the session.

Results in Table 8 are the mean ± the standard deviation 
for group 3 responses between the pretest and posttest. 
Foe participants in group 3, significant differences in mean 
responses were found between the pretest and posttest and 
within the construct of perceived behavioral control, F = 3.87, 
dfbetween = 2, dfwithin = 46. Scores in this construct increased 
by 0.38, P = 0.03. For all other constructs, scores were not 
significantly different between the pretest and posttest.

For participants in group 3 (Table 8), significant 
differences in responses were found between the pretest and 
posttest for perceived behavioral control, which indicates 
that participants felt more positive after the training session 
than before the training session about being able to achieve 
some food safety practices. Milton and Mullan (21) found 
a significant increase in perceived behavior control in the 
intervention group for intentions to prepare food hygienically 
(21). In previous studies, perceived behavioral control 

TABLE 8. Mean ± Standard Deviation (scale 1–6) based on participant location 
(designated as group three) between pre-test and post-test, within constructs 
of the evaluation, P < 0.05

Construct Evaluated Pre-test (n = 15) Post-test (n  = 16)

Behaviors Towards Food Ingredients 5.78 ± 0.34 5.91 ± 0.19
Behaviors Towards Preparation Environment 5.68 ± 0.37 5.76 ± 0.47

Behaviors Towards Personal Preparation 5.63 ± 0.60 5.70 ± 0.70
Intention 5.56 ± 1.00 5.69 ± 0.95

Perceived Behavioral Control 5.39 ± 0.52* 5.78 ± 0.23*
Social Norms 5.82 ± 0.34 5.87 ± 0.28

Attitude 4.47 ± 0.58 4.74 ± 0.65
(*) indicate significance at the 0.05 level
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TABLE 9. Mean ± Standard Deviation (scale 1–6) based on all participant answers 
between pre-test, post-test, and 6–8-week follow-up, with in constructs of the 
evaluation, P < 0.05 

Construct Evaluated Pre-test (n = 49) Post-test (n = 51) Follow-up (n = 28)

Behaviors Towards Food Ingredients 5.66 ± 0.70 5.91 ± 0.22 5.85 ± 0.31 (n = 29)
Behaviors Towards Preparation Environment 5.63 ± 0.46* 5.84 ± 0.34* 5.70 ± 0.42

Behaviors Towards Personal Preparation 5.49 ± 0.75 5.76 ± 0.52 5.71 ± 0.44
Intention 5.71 ± 0.84 5.81 ± 0.63 5.84 ± 0.36

Perceived Behavioral Control 5.40 ± 0.52* 5.71 ± 0.43* 5.46 ± 0.50
Social Norms 5.80 ± 0.39 5.91 ± 0.24 5.75 ± 0.37

Attitude 4.57 ± 0.60 (n = 48) 4.66 ± 0.69 4.39 ± 0.48
(*) indicate significance at the 0.05 level

played a key role in predicting food handlers’ intentions and 
understanding of their effect on participants’ behaviors (23, 
26, 28). For example, participants in the present study were 
asked whether “using a three-compartment sink to wash, 
rinse, and sanitize my [their] dishes and utensils is possible 
for me [them] to do.” Although some participants may 
have had a three-compartment sink, others may not, and an 
understanding of their control with regard to achieving this 
practice is important. Participants may have felt prior to the 
training session that use of a three-compartment sink was 
not possible for them due to space concerns or because their 
kitchens may have had only one or two sink compartments. 
However, after the training in which educators discussed 
alternative options to “create your own three-compartment 
sink,” participants may have felt that using an alternative was 
something that they could achieve and control.

Results in Table 9 are the mean ± standard deviation for all 
participant responses. Significant differences were observed 
between pretest and posttest within the constructs of behaviors 
toward the preparation environment (F = 3.45, dfbetween = 2, 
dfwithin = 125) and perceived behavioral control (F = 5.74, 
dfbetween = 2, dfwithin = 125). Between the pretest and posttest, 
mean responses rose by 0.21 (P = 0.03) for behaviors toward 
the preparation environment and by 0.31(P = 0.00) for 
perceived behavioral control. All other constructs and testing 
time responses were not significantly different.

For all participant responses (Table 9), significant differ-
ences were observed within the constructs of preparation 
environment and perceived behavioral control. Preparation 
environment refers to sanitizing, cleaning, using food grade 
materials, excluding pets, and the overall state of the kitchen 
where food is being prepared. The response differences again 
suggest that participants had an increase in positive responses 
to the construct after receiving the training. These results are 
not surprising because of the focus and amount of material 
presented to participants in these areas. Several chapters 
(modules) of the training program were dedicated to the 

proper methods for preparing the kitchen for making food. 
The training program identified practices within commercial 
and retail food manufacturing facilities that are difficult for 
home-based food operators to achieve in the home setting 
and provided alternatives or solutions for incorporating those 
same large-scale practices into the home operation, such as 
use of the three-compartment sink example.

However, no significant differences were found for the 
other constructs, and no differences were found between the 
6- to 8-week follow-up and the pretest and posttest respons-
es in the constructs for which significant differences were 
found (Table 9). This finding suggests that the long-term 
positive outlook that the participants had immediately after 
the training session was not maintained for a longer period. 
Redmond and Griffith (25) mentioned that targeted food 
safety interventions could result in short-term improvements 
in consumer food safety behaviors. These improvements 
could be due to the lack of strong attitudes among partici-
pants but also could be due to persuasion appeal or the halo 
effect, where attitude change is observed “immediately after 
message presentation” (20, 25). These statements reflect 
what the results of the present study indicate: immediately 
after the information was presented in the training session, 
the positivity of the responses increased.

CONCLUSION
Results of the needs assessment indicated that the food 

safety training program should focus on Iowa state laws 
directed toward exempt home food operations and home 
bakeries in Iowa and on food safety basics and the unique 
food safety implications of the residential kitchen. The 
program evaluation based on attitude revealed that although 
some significant differences were found in participants 
responses between groups and among all participants 
immediately after the training session, many of the changes 
were not long term across many of the constructs. Educators 
and researchers should aim to increase scores for the positive 
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