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ABSTRACT 

 The incorporation of hot and cold self-service food bars into grocery stores in an 

effort to capture a portion of home meal replacement industry is presenting new 

challenges in the safety programs for retail food establishments.  To ensure retail success 

and customer safety, employees need to be educated in proper food preparation, handling, 

temperature control, and storage practices.  Traditional methods of training are not 

meeting the needs of the retail food industry.  Computer-based curriculum is a promising 

avenue for developing effective training material for food safety. 

 Although many food safety curricula exist, none address the specific needs of hot 

and cold self-service food bars in the grocery industry.  In an effort to design an effective 

training program, a quasi-experimental study was performed using a needs assessment.  

Data was collected from three separate chains within the retail food industry from six 

geographical locations.  The pre-post assessment study utilized an interventional training 

and included collecting questionnaires from 300 employees.   

 Findings of the study described characteristics of employees within each chain 

individually and collectively as a whole.  The findings also described characteristics of 

stores, as well as stores’ procedures and policies.  In addition, food safety knowledge was 

assessed by comparing pre-training and post-training assessments for managerial 

employees and non-managerial employees.  The most important finding for this study 

consisted of identifying specific items to be included in the development of computer-

based food safety curriculum to be implemented for training employees in hot and cold 

self-service food bars of grocery stores.    



 Texas Tech University, Caleb Dodd, May 2011 

 

ix 

 

LIST OF TABLES 

4.01. Summary of Number of Participants by Employment Type, Location, and 

Administration ..........................................................................................................60 

 

4.11. Participants’ Ages and Years of Experience .............................................................62 

 

4.12. Managerial Employees’ Gender, Position, and Educational Level ..........................64 

 

4.13. Non-managerial Employees’ Gender, Position, and Educational Level...................66 

 

4.14. Managerial Employees’ Experience with Food Safety Training and Certification ..68 

 

4.15. Non-managerial Employees’ Experience with Food Safety Training and 

Certification ..............................................................................................................70 

 

4.16. Managerial Employees’ Perceptions.........................................................................73 

 

4.17. Non-managerial Employees’ Perceptions .................................................................74 

 

4.21. Characteristics of the Scope of Grocery Stores’ Hot and Cold Food Bar 

Departments ..............................................................................................................75 

 

4.22. Thermometer Utilization and Temperature Control in Hot and Cold Food Bars .....76 

 

4.23. Sanitation, Cleaning, and Foodborne Illness Prevention Methods Used ..................78 

 

4.24. Placement of Food on Hot and Cold Food Bars .......................................................80 

 

4.31. Change in Food Safety Knowledge Scores for Managerial Employees ...................82 

 

4.32. Change in Food Safety Knowledge Scores for Non-managerial Employees ...........83 

 

4.33. Difference in Food Safety Knowledge Scores for Different Types of Employees ...85 

 

4.34. Coding Guide for Questions .....................................................................................86 

 

4.35. Change in the Percentage of Correct Responses for Each Question Individually ....88 

 

4.36. Change in the Percentage of Correct Responses for Questions by Category ...........90 

 

4.41. Percentage of Correct Responses for Stores on Pre-Training Food Safety 

Knowledge ................................................................................................................94 

 



 Texas Tech University, Caleb Dodd, May 2011 

 

x 

 

4.42. Percentage of Correct Responses for Stores on Post-Training Food Safety 

Knowledge ................................................................................................................96 

 

4.43. Frequency of Correct Responses for Managerial Employees at Control  

Stores.......................................................................................................................100 

 

4.44. Frequency of Correct Responses for Managerial Employees at Treatment Stores 104 

 

4.45. Summary of Questions Plotted in Quadrants for Managerial Employees’ Stores ..108 

 

4.46. Frequency of Correct Responses for Non-managerial Employees at Control  

Stores.......................................................................................................................110 

 

4.47. Frequency of Correct Responses for Non-managerial Employees at Treatment 

Stores.......................................................................................................................114 

 

4.48. Summary of Questions Plotted in Quadrants for Non-managerial Employees’  

Stores.......................................................................................................................118 

 

4.49. The Frequency of Categorical Questions in Each Quadrant ...................................120 

 

 

 

  



 Texas Tech University, Caleb Dodd, May 2011 

 

xi 

 

LIST OF FIGURES 

2.1. The Three-Phase Model of Needs Assessment ...........................................................13 

3.1. Flow chart of the USDA funded quasi-experimental study ........................................48 

3.2. Timeline for the Needs Assessment ............................................................................55 

4.1. Scatter graph with food safety knowledge scores for all the stores in the study ........98 

 

4.2. Scatter graph with managerial employees’ food safety knowledge scores from the 

control stores in the study .........................................................................................102 

 

4.3. Scatter graph with managerial employees’ food safety knowledge scores from 

treatment stores in the study .....................................................................................106 

 

4.4. Scatter graph with non-managerial employees’ food safety knowledge scores  

from control stores in the study ................................................................................112 

 

4.5. Scatter graph with non-managerial employees’ food safety knowledge scores  

from treatment stores in the study ............................................................................116 

 

5.1. A summary of critical items and important items for food safety curriculum 

development .............................................................................................................133  



 Texas Tech University, Caleb Dodd, May 2011 

 

1 

 

CHAPTER I 

INTRODUCTION 

Background 

As Americans become more pressed for time, the use of convenient, simplified 

meals is becoming a way of life.  Home meal replacement (HMR) was an obscure term at 

the turn of the century.  Over the past decade, the popularity of convenience has driven 

the market of HMR’s to be commonly utilized in homes around the world.  HMR is a 

rapidly growing trend (Reyes, 2002).  The majority of parents today make their HMR 

decisions right before mealtime due to the tight time constraints (Binkley & Ghiselli, 

2005).  With two income households becoming more prominent in the United States 

(Warren & Tyagi, 2004), there is a need for convenient meals to be made readily 

available to consumers.  In the past, it took hours to cook dinner, now consumers want 

meals that are ready-to-eat in only minutes (Cassano, 1999).  This drive for convenience 

is reshaping the entire food industry.   

The retail food industry is rapidly changing with new trends and practices 

emerging constantly (Bolton, Shankar, & Montoya, 2010).  Throughout the past decade, 

HMR has developed into a leading trend in the food service and grocery industries 

(Quested, Cook, Gorris, & Cole, 2010).  Foodservice operations are competing with 

grocery stores for the traditional food market (Friddle, Mangaraj, & Kinsey, 2001).  With 

the HMR trend taking over the industry, grocery stores are striving to maintain their 

traditional hold on the food market by developing ready-to-eat hot and cold self-service 

food (Binkley & Ghiselli, 2005).  But with the addition of new products, kitchens, and 
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procedures comes additional food safety concerns (Friddle et al., 2001).  These concerns 

lead to a need to incorporate food safety training for the new procedures.  In order to 

provide safe food, employees need to know how to properly prepare and maintain food 

for hot and cold bars and be trained to properly use kitchen tools and equipment 

(McCulloch, 2009).  This new market opportunity presents a need for training to ensure 

proper food safety practices in the hot and cold food bars within the grocery store 

industry.    

 The purpose of this study was to identify the educational needs for developing a 

computer-based training food safety training curriculum to prepare and certify self-

service hot and cold food bar employees in grocery stores.  The training program will be 

utilized to ensure safe preparation of foods for consumers.  Food safety is a major 

concern that is continually faced by grocery stores and other food providers (Binkley & 

Ghiselli, 2005).  Food workers’ improper preparation procedures are the most prominent 

cause of foodborne illness outbreaks (Foodborne Illness, 2010).  Training is needed to 

allow for grocery store employees to prepare and serve food in a manner that is safe and 

foodborne illness free. 

 Food safety programs provide retailers and wholesalers the information and tools 

they need to ensure they are properly protecting consumers by selling safe and 

wholesome food while operating within the scope of regulatory requirements and best 

practices (Food Marketing Institute, 2010).  Food safety regulations are laid out in the 

Food and Drug Administration (FDA) Food Code.  The regulations must be followed in 

order to ensure safe consumption for consumers (U.S. Food and Drug Administration, 
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2010).  Binkley and Ghiselli (2005) found that food safety is a major issue that is faced in 

the grocery stores and other food retailers.  

 The needs assessment for a computer-based training program is a portion of an 

International Center for Food Industry Excellence (ICFIE) project.  The project was 

funded by the United States Department of Agriculture to create a computer-based 

training program for the retail food industry.  The food safety training program will be 

tailored for self-service hot and cold food bar department employees in grocery stores.   

The SuperSafeMark® retail food safety training program was developed by the 

Food Safety Marketing Institute.  The training program is customized to meet the unique 

training needs of the retail food industry (Food Marketing Institute, 2010).  

SuperSafeMark® is the most widely recognized food safety training program by the 

industry and is the most applicable to the grocery store industry.  The Guide to Food 

Safety, Third Edition (McSwane, 2010) developed by the Food Marketing Institute was 

chosen as the text to utilize in the interventional training program.  The Guide to Food 

Safety incorporates recommendations from the 2009 FDA Food Code.   

 In order to effectively structure a training program that achieves the goals of the 

program, a needs assessment was performed.  Altschuld and Kumar (2010) suggested that 

needs assessments are used to identify and provide for the needs of individuals that are 

not adequately met or addressed. 

Theoretical Framework 

There are many methods for conducting a needs assessment.  In 1984, Witkin 

developed a process model that contained three phases and emphasized three levels of 
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need (Altschuld & Kumar, 2010).  Since then, Altschuld and Kumar (2010) have revised 

the model. 

Phase I: Pre-Assessment. 

 Phase I of a needs assessment consists of becoming organized and focusing on 

potential areas of concern.  This includes exploring literature and research to determine 

what is already available and its level of success as it relates to the specified focus of 

each employer.  Phase I is a critical building block of a needs assessment as it leads to a 

wealth of information about the areas of concern.  The purpose of this phase is to take 

advantage of existing data (Altschuld & Kumar, 2010). 

Phase II: Assessment. 

 Phase II deals with gathering new information based on what has not been 

discovered in Phase I.  Phase II involves determining initial needs, prioritizing these 

needs, and analyzing their possible solution strategies.  Phase II often requires an 

extensive investment of time, personnel, and resources for the collection of new data 

(Altschuld & Kumar, 2010). 

Phase III: Post-Assessment. 

 Designing and implementing solutions for high-priority needs and evaluating the 

results of the needs assessment process constitute Phase III.  Evaluation of the process 

generally is not done but should be completed as part of organizational development and 

change (Altschuld & Kumar, 2010).  
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Problem Statement 

 Our society is becoming more and more accustomed to eating on-the-go and 

purchasing ready-to-eat food.  Grocery stores are becoming more active in the new 

market as more than 50% of the original market for grocery items are being lost to the 

quickly growing fast food chains and consumers purchasing food that is already prepared 

(Binkley & Ghiselli, 2005).  The retail food industry is in need of a computer-based food 

safety training program for their self-service hot and cold food bar departments.  Ready-

to-eat food preparation is a new venture for grocery stores, and current training programs 

do not exist for this area of the industry (McCulloch, 2009).  The needs identified  

through this strategy will provide a structure for a computer-based training program 

which will provide knowledge and skills, as well as certification for employees in the hot 

and cold food bars of grocery stores, to ensure safe and healthy products for consumers.   

Purpose 

 The purpose of this study was to determine the educational needs for a computer-

based food safety training program for grocery store employees working with hot and 

cold self-service food bars.  Findings from this study will be used to determine what 

information should be included into the computer-based educational curriculum and the 

most effective way of presenting the curriculum using computer-based instruction.  The 

needs assessment utilized a pre-test/post-test design to determine educational needs of 

employees beyond basic food safety training that is already being offered within the 

industry.  McCulloch (2009) recommended that a needs assessment be conducted for a 
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computer-based food safety training program to identify essential material to include in 

the development of the program. 

Objectives 

In order to successfully complete this study, the following objectives were 

determined to identify areas of concern within store procedures, as well as employees’ 

knowledge.  This needs assessment was guided by four research objectives: 

1. Describe characteristics of managerial and non-managerial individuals 

employed within the hot and cold self-service food bars of grocery stores. 

2. Describe characteristics of hot and cold self-service food bar departments 

within grocery stores. 

3. Access the change in food safety knowledge of stores between pre-assessment 

and post-assessment. 

4. Identify specific topics to be addressed in the development of food safety 

training curriculum. 

Definition of Terms 

Cold bar – food bar open to customers where food is served at temperatures less than 

41ºF (5ºC) to maintain cold foods cool prior to serving (McSwane, 2010) 

Non-managerial employee– person working in or for a food establishment who engages 

in food preparation, service, or other assigned activity with no supervisory 

responsibility (McSwane, 2010) 

Food safety – practices or procedures that prevent the spread of an illness caused by the 

consumption of a contaminated food (Foodborne Illness, 2010) 
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Grocery store – retail store that sells a variety of food products, including some 

perishable items and general merchandise (McSwane, 2010) 

HACCP – hazard analysis critical control points developed to increase ease of 

implementing practices that ensure food safety (McSwane, 2010) 

Home Meal Replacement – foods prepared in a store and consumed at home or in-store, 

which requires little or no preparation on the part of the consumer (McSwane, 

2010) 

Hot bar – food bar open to customers where food is served at safe temperatures above 

135ºF (57ºC) to maintain properly cooked foods hot until served (McSwane, 

2010) 

International Center for Food Industry Excellence (ICFIE) – a group of industry 

professionals who develop and evaluate food products throughout the production 

process as well as address other food-related issues (McCulloch, 2009) 

Managerial employee – individual(s) present at a food service establishment who 

supervises non-managerial employees who are responsible for the storage, 

preparation, display, and service of food to the public (McSwane, 2010) 

Needs assessment – a systematic set of procedures undertaken for the purpose of setting 

priorities and making decisions about program or organizational improvement and 

allocation of resources (Altschuld & Kumar, 2010) 

Ready-to-eat foods – products that are in a form that is edible without washing, cooking, 

or additional preparation by the food establishment or the patron (McSwane, 

2010) 
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Self-service – the practice of serving oneself when choosing items of food from a large 

central location (Binkley & Ghiselli, 2005) 

SuperSafeMark® - a nationally recognized food safety training program created and 

implemented by the Food Marketing Institute (Food Marketing Institute, 2010) 

Training program – an educational training program aimed at improving the quality of 

work, ability of skill, and level of knowledge of the individuals involved 

(McCulloch, 2009) 

U.S. Department of Agriculture (USDA) – a federal agency that oversees food production 

and inspection through establishing grade standards for commodities (McSwane, 

2010) 

Assumptions 

 For the purpose of this study, it is necessary to assume that previous research was 

accurate.  Binkley and Ghiselli (2005) claimed that the food industry takes food safety 

seriously and companies are willing and able to accept the new standards for training 

employees as a way to increase food safety knowledge across the United States retail 

food stores.  It should also be assumed that employees will have access to an internet 

source to complete the computer-based training modules. 

Limitations 

 The first limitation to the needs assessment study is the procedure used for 

selecting stores to participate in this study.  Stores were chosen by the upper management 

of the three participating grocery store chains.  The companies granted researchers access 

only to those particular stores which were selected by the management.  The selection 



 Texas Tech University, Caleb Dodd, May 2011 

 

9 

 

process for the stores and the treatment group was purposive and not random.  For this 

reason results cannot be generalized beyond the groups sampled in this study.  However, 

valuable insight was gained through data collection for the purpose of developing the 

computer-based training program. 

 A second limitation to this study is the longevity with which data was collected.  

The nature of the retail food industry lends itself to a certain level of employee turnover.  

Due to this turnover, employees who participated in pre-training questionnaires were not 

necessarily the same individuals who participated in post-training questionnaires.  The 

longitudinal design of the study was implemented to explore the effects an interventional 

training program had on entire stores, not individual employees. 

Other limitations to be considered in the needs assessment include language 

differences, cultural differences, and individual differences (Altschuld & Kumar, 2010).  

In this particular study, it was determined that instruments should be developed to collect 

information in both English and Spanish.  Along with language differences, cultural 

differences also exist between the three main regions used in this study.  Individual 

differences are not pertinent as the data was collected using third-party individuals for 

collecting observational data and respondents filled out questionnaires on their own time 

frame.  

Significance of the Study 

 Hot and cold self-serve food bars are growing in popularity (Binkley & Ghiselli, 

2005).  As our society becomes more and more accustomed to eating on-the-go and 

purchasing ready-to-eat food it is important to ensure that safe food is readily available 
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for consumers.  Individuals employed in this industry need an educational curriculum that 

can be easily accessed, easily utilized, and easily adapted into the grocery industry.  Food 

safety training is needed to provide all employees handling food in the hot and cold food 

bars of grocery stores to be certified in food safety, food preparation, and food storage 

prior to cooking and selling.  Based on research, there is an obvious need for the 

development of a computer-based food safety curriculum in the hot and cold self-service 

food bars of the ready-to-eat consumables in the grocery store industry (McCulloch, 

2009). 

 To better understand what can be done to improve food safety training, a current 

level of food safety knowledge and practices must first be obtained.  This study has not 

only gathered information on what is being done in regard to food safety in the grocery 

store industry, but the study has also produced valuable knowledge that will aide in the 

development of a computer-based food safety training program for employees.  The 

development of the computer-based food safety training program may reduce behaviors 

associated with foodborne illnesses through hot and cold food bars in grocery stores 

across the United States. 
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CHAPTER II 

LITERATURE REVIEW 

Introduction 

The review of the following literature encompassed five major sections relevant 

to determining the most effective way of presenting food safety curriculum using 

computer-based instruction for employees in hot and cold food bar departments of 

grocery stores.  The first section included the importance of having an organized 

approach to identify and fulfill training needs.  The second section investigated the 

important reasons for food safety curriculum in the drastically changing grocery store 

industry.  The third section explored instructional learning as it applies to designing and 

developing curriculum for learning and evaluating in the food service industry.  In the 

fourth section, the literature review examined how new technology is being utilized to 

affect the individual’s ability and desire to learn.  The final section of the literature 

review included three studies related to food safety curriculum development and 

computer-based instruction.  

Theoretical Framework 

 An organized approach is necessary to identify and fulfill training needs.  In 2006, 

organizations spent $129.6 billion dollars on training to prepare employees for 

conducting their tasks.  With such a sizable investment, organizations must prioritize and 

focus training resources where they will be most effective (Moskowitz, 2008).  One way 

of providing this focus is through the utilization of a needs assessment.  A needs 

assessment is the process of identifying needs, prioritizing them, making needs-based 
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decisions, allocating resources, and implementing actions in organizations to resolve 

problems underlying important needs (Altschuld & Kumar, 2010).  Moskowitz (2008) 

found that the most efficient way to collect data for a training needs assessment is 

through surveys.  However, employee behavior can also be observed in the working 

environment to provide usable data for the assessment.  In addition, tests can be 

administered to employees to assess job knowledge (Moskowitz, 2008).  

The purpose of a needs assessment is to focus training resources on diagnostic 

problems in a program in an attempt to improve information leading to a change in the 

program which will benefit individual job performance (Moskowitz, 2008).  The 

improvement of job performance leads to improved departmental goal achievement, in 

turn benefiting the enterprise-wide strategic goal and providing greater fulfillment to the 

organization’s mission and purpose (Moskowitz, 2008). 

In 1984, Witkin developed a process model that contained three phases and 

emphasized three levels of need that has been revised a number of times (Altschuld & 

Kumar, 2010).  Figure 2.1 shows the three phases of the model. 
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Phase I: Pre-Assessment. 

 Phase I of a needs assessment consists of becoming organized and focusing on 

potential areas of concern.  This includes exploring literature and research to determine 

what is already available and its level of success as it relates to the specified focus of 

each employer.  Phase I is a critical building block of a needs assessment as it leads to a 

wealth of information about the areas of concern.  The purpose of this phase is to take 

advantage of existing data (Altschuld & Kumar, 2010). 

 

Phase I 

 

Pre-Assessment 

 

Determine the focus of 

the needs assessment 

and get started  

 

 

 

 

 Formation of a 

group to guide the 

assessment 

 Focusing in on 

main concerns 

 Finding out what is 

already known 

 

Phase II 

 

Assessment 

 

Conduct a more in-

depth examination of 

needs to get a sense of 

causes of needs and 

establish initial 

priorities 

 

 Implement needs 

assessment 

procedures such as 

surveys, focus 

groups, interviews, 

observations, 

analytic techniques, 

etc.  

 Data collection, 

analysis, and sort 

needs 

 

 

Phase III 

 

Post-Assessment 

 

Take action in regard 

to resolving the 

problem underlying the 

need 

 

 

 

 Summative 

evaluation of needs 

assessment process  

 Document the 

process for reuse at 
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Figure 2.1. The Three-Phase Model of Needs Assessment (Altschuld & Kumar, 2010) 
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Phase II: Assessment. 

 Phase II includes gathering new information based on what has not been 

discovered in Phase I.  Phase II involves determining initial needs, prioritizing these 

needs, and finally analyzing their possible solution strategies.  This phase often requires 

an extensive investment of time, personnel, and resources for the collection of new data 

(Altschuld & Kumar, 2010). 

 The process of working through the assessment phase is comprised of six key 

steps.  The first step is considering what is known and comparing the ideal state of an 

issue to the actual or current state.  The second step is identifying inconsistencies 

throughout the data collection.  This collection can include observation, surveys, 

evaluations, and excreta to determine needs based on the desirable outcome.  Next, the 

needs are prioritized so that resources related to the highest needs area can be targeted.  

In step four, a casual analysis of needs occurs to explore the causality and solutions that 

appear even though they have not been formally examined.  In the fifth step prior to 

Phase III, possible solution strategies are explored and capitalized upon.  Data is 

collected, organized, analyzed and interpreted in the final step of the assessment phase.  

This step includes a summary of the prioritized needs, how they were prioritized, possible 

or probable causes, potential criteria for solutions, and some solution strategies 

(Altschuld & Kumar, 2010). 

Phase III: Post-Assessment. 

 In this phase the focus is shifted from translating prioritized needs into plans for 

the addressing the determined needs.  Designing and implementing solutions for high-
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priority needs and evaluating the results of the needs assessment process constitute Phase 

III.  Making final decisions to resolve needs, selecting solution strategies, and building 

bases of support are all key steps associated with the post-assessment.  In addition, it is 

important to develop action plans, communicate the plans, and implement and monitor 

the plans.  Evaluation of the process generally is not done but should be completed as 

part of organizational development and change (Altschuld & Kumar, 2010).  

Levels of Needs Assessments. 

 Intertwined throughout the three phases of needs assessment are the three basic 

groups of effected individuals.  Level 1 consists of the direct recipients of services, 

consisting of students, clients, patients, customers, or others who receive services or 

products to resolve their needs.  Individuals in Level 1 are the primary beneficiaries of a 

needs assessment.  Level 2 are the individuals or groups who deliver services 

(employees) and products to Level 1.  Level 2 explores the needs of the service providers. 

Level 3, unlike Levels 1 and 2, focus on resources and supportive structures that enable 

Level 2 to provide services.  Level 3, also referred to as the tertiary level includes 

buildings, facilities, classrooms, transportation systems, and other malleable resources 

(Altschuld & Kumar, 2010). 

Purpose for Food Safety Curriculum 

 While food supply in the United States is one of the safest in the world, the 

Centers for Disease Control and Prevention estimates 76 million cases of foodborne 

illness occur each year, more than 325,000 individuals are hospitalized, and 5,000 die 

from foodborne illness (Foodborne Illness, 2010).  In addition to the threats of foodborne 
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outbreaks on health, financial implications to the industry are also apparent.  The 

complex food system in the United States, high employee turnover, and strengthening 

pathogens, have lead to an increasing need for food safety curriculum in the grocery store 

industry (Binkley & Ghiselli, 2005). 

 This section will explore the purpose of food safety curriculum as it relates to the 

changing trends in the food industry, the steadily increasing threats of foodborne 

illnesses, and ever-increasing importance of providing effective training for employees. 

Changing trends in the food industry. 

Instead of a home cooked meal, Home Meal Replacement (HMR) is the newest 

trendy entrée of the American food scene (Berry, 2008).  With more than 63% of time-

deprived parents making their dinner decisions only minutes before mealtime the HMR 

industry is growing at a rapid pace (Cassano, 1999).  According to Binkley and Ghiselli 

(2005) a HMR is defined as any food prepared in a store and consumed at home or in-

store requiring little or no preparation on the part of the consumer.  Cassano (1999) 

defines an HMR as ready-to-eat, ready-to-heat, or ready-to-assemble hot or cold meal or 

entrée prepared or packaged outside the home to be brought or delivered to the home.  As 

such, ready-to-eat food bars are growing in popularity as meal planning and preparing 

food from scratch is losing popularity.   

Many factors have contributed to the growth of the HMR market. Two of the 

most prominent factors are growing incomes and time constraints (Bowers, 2000).  In 

1967, it took two hours to prepare an evening meal.  Consumers want food that can be 

served in a little as five minutes (Cassano, 1999).  Stopping on the way home to purchase 
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ready-to-eat food is a prominent practice in America.  The HMR sector of the U.S. 

economy has increased in sales since its inception in 1985 (Binkley & Ghiselli, 2005).  In 

2006, total food expenditure in the United States was $947 billion, of which 42% was 

spent on food that was not prepared in the home (Berry, 2008).  It was estimated that an 

average of $985 per person was spent on HMRs in 2002 (Binkley & Ghiselli, 2005).   

   The most loyal users of HMR’s include young singles, childless couples, and 

new families with an average household yearly income over $50,000 (Binkley & Ghiselli, 

2005).  According to Cassano (1999), the director of marketing information for marketing 

services at Kraft Foods stated, “The consumer value equation has become increasingly 

complex, money is no longer the only denominator of value; time and energy have 

entered into the equation as well” (para. 20).  Consumers are most concerned with the 

convenience of preparing meals and the lack of effort the meals will require.  Consumers 

prefer meals that are ready to eat when they walk out of the store over meals that are 

ready to heat or meals that are ready to assemble (Cassano, 1999).     

The growing desire for convenience and simplicity has led many supermarkets to 

invest considerable time and money into HMR areas with the hope of recouping some of 

the profits they have lost to food service providers (Reyes, 2002).  More than half of 

Americans bring home an HMR at least once a week (Binkley & Ghiselli, 2005).  

Despite the success, there have been many challenges for grocery stores that serve 

HMRs, including time, labor, and food safety risks.  The intricate food structure, 

employee turnover, and food pathogens are hampering the safety efforts that 

supermarkets utilize in the United States (Binkley & Ghiselli, 2005).  Even if perfect 
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production and distribution practices are followed, consumers may not follow safe-

handling procedures (Reyes, 2002).  This knowledge combined with the fact that many 

grocery stores are adding kitchens and unfamiliar equipment and processes to their 

businesses forces grocery stores to be more focused on food safety practices and train 

their employees to handle food safely (Binkley & Ghiselli, 2005).   

Threats of foodborne illnesses outbreaks. 

 Food safety has been a major concern for the HMR sectors of supermarkets for 

some time (Drummer, 1998).  It was estimated that $70 billion in meals were eaten in 

American foodservice establishments in 2007 (Howells et al., 2008).  With the number of 

meals consumed from retail food service, ensuring food safety is a growing concern.  

Howells et al. found that 59% of foodborne illness outbreaks were associated with 

foodservice establishments. 

The cost of foodborne illness outbreaks is not just tied to sicknesses and disease 

but has financial implications as well.  At the turn of the 21
st
 century, it was estimated 

that foodborne illness outbreaks cost retail establishments between $15,000 and $75,000 

per year (Drummer, 1998).  These costs have continued to grow and include lost 

employee wages, negative publicity, legal fees, and recalls (Quested et al., 2010).  As 

food makes its long journey from the farm to the table, repeated handling increases the 

risk of temperature abuse, cross-contamination, lapses in sanitation, and a host of other 

potential hazards (Binkley & Ghiselli, 2005).   

 In addition to the operational risks, supermarkets must also consider the food 

safety knowledge of their consumers.  Several studies have found that consumers are not 
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knowledgeable about food safety, and even those who are knowledgeable may not 

practice safe procedures in their own home (Anderson, Shuster, Hansen, Levy, & Volk, 

2004).  Some research shows improvement in food-handling habits by consumers, but 

even that research shows a considerable amount of room for improvement in order to 

avoid safety risks (Dulen, 1999).   

Employees are also a concern for supermarkets. High employee turnover and 

limited food safety knowledge are pertinent issues in the industry.  Supermarkets often 

employ many high school students who normally have not had food safety training.  

Reasons for this may be the expense connected with training employees or the short 

period of time that employees are expected to be with the company (Urbanski, 2003).  

With on-site training and preparation, there is a larger chance of foodborne outbreaks 

from pathogens.  Binkley and Ghiselli (2005) infer that supermarket executives need to 

have in place a detailed plan on how they will handle an outbreak; this would include 

how they plan to interact with the health inspector and how they will relay the 

information to the public.  It is imperative to have employees trained in product storage, 

sanitation, and cross-contamination prevention (Binkley & Ghiselli, 2005).   

Major (2004) found that food safety practices should be an integral part of the 

day-to-day operations and should include a thorough training program. Grocery stores 

that have been successful in their commitment to food safety have improved their quality 

assurance programs.  These supermarkets have also provided the proper food safety 

training for their employees and have been willing to work with local health officials to 

ensure that proper programs are in place (Major, 2004).   
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Providing effective training for employees. 

Effective food safety plans and well-trained staff can help prevent an unwanted 

outbreak of foodborne illness.  As the complexity of the food distribution and retailing 

system increases, the need for more stringent food safety controls and training increases 

as well. Food safety training and certification are a crucial part of any food safety plan 

(Drummer, 1998).  Implementing a food safety program for employees, applying a 

sanitation program, and designing a crisis plan in the case of a foodborne illness outbreak 

are evident needs in the HMR market (Binkley & Ghiselli, 2005).    

There are many barriers to implementing a food safety training program for 

employees.  A small staff base, employee turnover, lack of time, cost, a lack of suitable 

courses, and inflexibility of courses were reported as the most common barriers when 

attempting to provide effective training for supermarket employees (Worsfold, 2005).  

Some researchers suggest that food safety training is effective, but others find no 

improvement in food safety practices after training employees (York et al., 2009). 

Worsfold (2005) found that effective training did not appear to be on the agenda 

of priorities for many of the food managers in the survey. Some managers in the study 

viewed training as an operating expense and did not realize the benefits.  Due to low cost 

and convenience, on-the-job training was the most common type of training within the 

food service industry (Worsfold, 2005).  This type of training can produce negative 

results including poorly trained employees who use dangerous or ineffective methods to 

produce food products (Worsfold, 2005).  
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 Food safety training programs are designed to protect consumers by enabling 

employees of wholesale and retail food establishments to prepare safe food for 

consumption.  Even though it is not popular, training employees with carefully developed 

programs is needed to reduce risks to consumers, employees, and franchises.  Worsfold 

(2005) listed six perceived benefits of effective training.  The most common response 

given by managers was to satisfy the environmental health officer.  Other responses given 

were to increase awareness of hazards to their staff, enhance confidence to delegate, 

improved quality and safety of food products, increased productivity, and improvement 

of employee job satisfaction (Worsfold, 2005). 

 According to a study conducted by Kramer and Scott (2004), the majority of 

managers are willing to pay more for employees who hold a food safety certificate.  In 

addition, more than 85% of employers would be willing to pay for staff to complete food 

safety training if they felt confident the training would make their employees more aware 

of food safety issues (Kramer & Scott, 2004). 

 Some supermarkets have experimented with different training programs.  Metro 

Food Markets, a 12-store supermarket chain in the Baltimore area, required each 

employee to become food safety certified through a three-level training program (Litwak, 

1998).  Litwak cited the executive vice president for the Maryland Council of Food 

Safety as stating, “It sends a message to our new hires right away that food safety is the 

top priority for this company and it maintains a base line of training within the industry 

that there is a minimum level of sanitation and safety maintained in this establishment” 

(p. 216).   
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Developing Food Safety Curriculum 

In order to train employees in proper food safety, it is vital that high standards are 

set in the development of the curriculum used to create the training programs that are 

both productive and effective.  There are many recommendations when it comes to 

developing curriculum for the food safety industry.  Litwak (1998) identified three 

avenues of food safety: preparation, storage, and handling.  Lawn (2008) recommended 

the use of creative and fresh ways to communicate the importance of food handling 

practices.  Using many different examples and scenarios helps to make the training more 

realistic and applicable (Lawn, 2008).   

Recently Developed Food Safety Training Curriculum. 

There have been a variety of different training programs developed for food safety 

in order to educate employees involved in the food service industry.  Instructional 

materials must be both instructionally effective and cost effective (Lawn, 2008).  

Sinclair et al. (2003) found curriculum was developed for training needs identified 

by focus groups.  The results from these groups revealed food service employees wanted 

simple-to-use and easy-to-understand materials that could be used in a variety of 

situations.  The focus groups also requested that material be colorful and dominated by 

pictures and illustrations.  The curriculum developed consisted of 10 modules on a 

variety of safety subjects and incorporated four different media including manuals, 

laminated prompt cards, videotapes, and posters. Safety experts reviewed the curriculum 

for technical accuracy and completeness prior to the use of the curriculum (Sinclair et al., 

2003). 



 Texas Tech University, Caleb Dodd, May 2011 

 

23 

 

The Grocery Seal of Improvement was developed as a unique training program 

that requires every member of the staff to have some basic knowledge of food safety 

practices (Litwak, 1998).  The curriculum is tailored to each individual industry segment 

while maintaining a constant focus on food safety and good practices for each level of the 

training.  The top level for management certification utilizes a national certification 

course.  The second level is a two-hour food safety seminar required by all employees to 

receive the Grocery Seal of Improvement.  The third and final level of the training is 

passing a required skill assessment shortly after being hired and before being allowed to 

handle food (Litwak, 1998). 

Lawn (2008) found a technique referred to as spot-the-error to be very effective 

when developing curriculum.  This is a common technique used in teaching and training 

new employees to keep an open eye for things that are out of place or misplaced items 

that might violate standards (Lawn, 2008). 

Human behavior is an important component of food safety.  Green’s (2008) 

research showed the need for food safety interventions that do more than provide food 

safety curriculum.  Green suggested the application of behavioral science research and 

methods in a food safety course should contribute to a better understanding of the food 

safety programs and safer food for all consumers. 

Strategies for Developing Curriculum. 

There is a lot to consider when designing a new curriculum.  Biech (2009) 

suggested that perhaps the most important part of developing curriculum is ensuring that 

the curriculum is engaging and interesting to the desired audience.  The opening must be 
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lively; grabbing one’s attention early, as this will set the stage for all that follows.  

Openings should be informative as well as creative, practical while also promoting 

excitement, and helpful along with being enthusiastic (Biech, 2009). 

Moskowitz (2008) stated that it is important to know the goals of the training 

program and how the success will be measured, the key topics that will need to be 

covered and in what sequence, what training medium will be used, and some background 

knowledge of the organization’s environment and culture.  Moskowitz also suggested that 

curriculum development should start at the end.  Beginning with the assessment of 

possible problems, curriculum should work backward toward the start making it easier to 

categorize information, produce focused sections, and discuss individual topics.  This 

method will make the curriculum most effective and personalized for each company 

(Moskowitz, 2008).   

The training medium is responsible for ensuring that both change and training 

takes place so that the changes indicated in the needs assessment are addressed.  The 

organization’s learning culture, along with interplay between training program design and 

participants’ disposition, play keys roles in influencing the environment so that it best 

supports adult learning (Moskowitz, 2008). 

In step three of 10 Steps to Successful Training, Biech (2009) identified six key 

strategies for integrating adult learning into the design of curriculum.  First, adults need 

to know why they should learn something before investing time in a learning event.  

Curriculum should address the purpose for the training and objectives of each lesson.  

Next, adults enter learning situations with a self-concept of themselves as self-directing 
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responsible grownups.  Curriculum should avoid words related to childhood education 

and provide time for participants to process and establish their own results.  Third, adults 

come to a learning opportunity with a wealth of experience and great deal to contribute.  

Participants should be encouraged to apply their own experience to the training through 

scenarios and activities that allow a variation of ideas and opinions.  Fourth, adults have a 

strong readiness to learn things that will help them cope with daily life effectively.  

Curriculum should address issues that participants will deal with daily; this can be done 

with case studies and role playing with real, day to day, work related situations.  Fifth, 

adults are willing to devote energy to learning those things that they believe will help 

them perform a task or solve a problem.  Curriculum should include experiential learning 

scenarios that link material to why participants might either want or need to invest the 

time to learn the content.  Last, adults are more responsive to internal motivations than 

external motivations.  Curriculum should include portions to help participants explore 

their personal growth and development needs as well as exploring their potential within 

their company (Biech, 2009). 

Common Food Safety Certifications. 

Many food safety certifications have been developed to meet the national and 

state requirements for health inspections and ensuring safe handling of food in the food 

service industry.  However, the majority of these certifications are focused on employees 

working in the dine-in sector of the industry (Green & Selman, 2005).  The literature 

contains two common food safety certifications developed through the National Registry 

for Food Safety Professionals (NRFSP). 
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 NRFSP provides effective, efficient and economical exams as an alternative way 

for employees to satisfy the food certification requirements while providing businesses 

with peace of mind in knowing that their management staff is sufficiently trained and 

certified (Certified Food Safety Manager, 2010).  NRFSP is recognized internationally by 

the food service industry for its tests and service delivery standards and practices.   

The Certified Food Safety Manager examination is accredited by the American 

National Standards Institute under standards established by the Conference for Food 

Protection.  The certification exam offered by NRFSP is an 80 question exam.  Over 40% 

of the exam focuses on food protection, purchasing and receiving food, and storing food 

and supplies.  Twenty-five percent of the exam assesses employees on their knowledge of 

food preparation, display, and the use and maintenance of tools and equipment.  Only 

15% of the questions deal with sanitation, personal hygiene, and cleanliness, while the 

remaining 10% of the questions focus on the care of the facilities, work environment and 

chain of command issues (Certified Food Safety Manager, 2010). 

ServSafe®. 

 The national Restaurant Association Educational Foundation sponsors the 

country’s most prominent food safety training program in ServSafe® (Hertzman & 

Barrash, 2007).  ServSafe® delivers high-quality training programs from classroom to 

online in a variety of languages (ServSafe® Training and Certification, 2010).   

To receive a five year certification employees must pass a 90-question exam with 

a score of 75% or higher.  ServSafe® training utilizes a curriculum that is simple, clear, 

and concise.  The curriculum focuses on relating concepts to the learner and helping 
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participants to apply the knowledge to their own experience.  More than four million 

ServSafe® Food Protection Manager Certifications have been awarded (ServSafe® 

Training and Certification, 2010). 

SuperSafeMark®. 

 Since its introduction in 2004 SuperSafeMark® has quickly grown in popularity 

as a preferred method of food safety training for managerial employees, associates, and 

professional trainers.  SuperSafeMark® is a comprehensive food safety training and 

certification program for the retail and wholesale food industry (Food Marketing 

Institute, 2010).  In food safety the best protection is prevention and it begins with the 

right training program.  The SuperSafeMark® certification exam is an accredited, 

nationally recognized exam provided by the NRFSP and is recognized by American 

National Standards Institute and the Conference for Food Protection.   

 When developing the curriculum for the certification exam SuperSafeMark® 

partnered with the Food Marketing Institute to develop the curriculum to ensure that 

testing materials are targeted to the needs of the audience.  The training is straightforward 

and based on the food safety concepts covered in the certification exam (Food Marketing 

Institute, 2010).  The SuperSafeMark® exam is developed around four primary areas, the 

first being key concepts and important terms that employees should know.  The second 

area is focused on time schedules and temperature charts that are relevant to the 

employee’s duties in the food industry. The third area orients the employee with case 

studies and problem solving scenarios.  The fourth and final area is to assess the 

employee’s knowledge of cleaning and sanitation practices.  It is important that the 
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training materials and exam cover the “need-to-know” food safety information and 

present it in an up-to-date and comprehensive format (Food Marketing Institute, 2010).  

Computer-based Instruction 

 Computer-based instruction (CBI) is a method of presenting educational material 

to a student by way of a computer program.  While it may appear that computer 

instruction is relatively new, its development can be traced to the 1920’s when Pressey, a 

lecturer at a teachers’ college, developed a teaching machine that could produce 

measurable amounts of learning in students (Maul & Spotts, 1993).  Since then, CBI is an 

essential part of the teaching and learning process and a dominant educational delivery 

system in many parts of the world due to continued innovations in multimedia technology 

and programming software (Palvia & Palvia, 2007).   

Reduced cost and increased capabilities of computer technology have triggered 

dramatic increases in various forms of CBI (Brown, 2001).  Despite the popularity of CBI 

material, there is a gap in understanding the relationship between multimedia and 

learning (Boles, Pillay, & Raj, 1999).  The design of the CBI material is critical.  CBI 

programs which are poorly designed or difficult to navigate will interfere with the 

learning process (Garland & Noyes, 2004). 

Compared to traditional instructor-led training, CBI offers learners more control 

over their instruction.  Because CBI is a learner-controlled environment, learners can 

make their own choices regarding practice level and time on task (Brown, 2001).  The 

responsibility of learning is shifted from trainers to learners and the developers of the 

curriculum. 
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 CBI training programs contribute to significantly lower travel time and expenses 

related to instruction.  CBI content is often centralized and easily updated and can 

virtually be accessed from any computer with internet access. In addition, CBI training 

condenses the time needed to cover the coursework and allows learners to cover the 

information at their own pace (Liddle, 2003).   

Another advantage to CBI training is the lack of gender and educational bias that 

may be present in traditional training programs (Liddle, 2003).  Some genders are less 

receptive of training from opposite genders.  Likewise, individuals with higher degrees of 

education or more experience may feel less open to instruction from individuals with 

lower level degrees or less experience in the field.  CBI training removes these biases 

from the training program (Liddle, 2003). 

 Companies who have upgraded to CBI training programs, as opposed to the 

traditional classroom instruction, have reported a positive learning curve for their 

employees.  In addition CBI provided a 70% savings over conventional training 

techniques (Liddle, 2003).  The most effective advantage of CBI training is consistency.  

Liddle found the opportunity to ensure that all employees receive the same training 

wherever they are employed around the country is a huge advantage.  When employee 

turnover is common, the advantage of CBI training grows in its effectiveness (Liddle, 

2003).  

 An important aspect to consider when using CBI is the individual’s ability to 

exercise control over whether or not they choose to use the program in their learning 

experience (Garland & Noyes, 2004).  Brown (2001) found that when learners are given 
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control over their learning, they often choose to terminate the experience prior to the skill 

being mastered.  This poses a major concern to CBI.  Although it has a great appeal to 

make learning more efficient, learners may skip practice that is critical for building 

understanding of the material. Learners may also move quickly through training, this 

could cause information to be lost or not covered (Brown, 2001).   

 Another important concern to consider is the challenge of an inexperienced 

employee base.  Many employees have never used a computer for training purposes and 

will not only need to be trained on the curriculum, but also trained on using the computer 

to utilize the CBI (Liddle, 2003).  Older learners need more support in learning with CBI 

than do younger individuals (Van Gerven, Paas, & Tabbers, 2006).  Cable (2005) 

suggested that this is a result of the majority of older workers being more set in their 

ways or not having basic computers skills, as computer technology and use became 

widespread in the late 1980’s, resulting in being more difficult to train than younger 

workers.   

Hakkinen (2002) found in his studies that CBI curriculum is too often harnessed 

to merely accommodate the traditional conceptions of learning.  The curriculum has been 

efficient, but lacks in reaching the potential of new technology to improve the quality of 

learning and the level at which individuals can be assessed on learning capabilities 

(Hakkinen, 2002). 

Challenges for the field of instructional design and development have also been 

set by the evolvement of the theories of learning and design.  Recent development of CBI 

curriculum has incorporated situated theories of learning to focus on co-construction of 
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knowledge and co-design as a prominent issue.  The focus on social dimension of 

learning confronts instructional designers with the challenge of building interactions 

between learners, learners’ environments, and their individual cognitive learning styles 

(Hakkinen, 2002).   

Cognitive Learning Styles. 

Learning is a constructive, cognitive and social process where the learner 

strategically manages the available cognitive, physical and social resources to construct 

knowledge (Boles, Pillay, & Raj, 1999).  An individual’s preferred cognitive learning 

style is a consistent approach to organizing and processing information.  When 

information is presented in a way that enables the individual to utilize their preferred 

cognitive learning style the information will be more easily accepted. 

Cognitive Learning Styles are formed from two primary groups, the first being 

wholist-analytic (WA) and the second being verbal-imagery (VI).  The WA represents 

the manner in which an individual processes information, either in whole or in parts, 

whereas the VI dimension represents individuals who are inclined to represent 

information during thinking verbally or in mental images. The two dimensions are 

independent of each other in that the position of individuals on the WA dimension does 

not affect their position on the VI dimension.  Individuals can have a single cognitive 

style or be bimodal, which is how the majority of people are.  Bimodal groups are WV, 

WI, AV, and AI (Boles, Pillay, & Raj, 1999).   

 Designing instruction to accommodate cognitive learning styles requires two 

principal points be considered.  First, the manner in which the instruction is formatted 
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must be considered in order to ensure that information presented is easy to perceive and 

comprehend.  Second, it is important to consider how individuals process information 

(Boles, Pillay, & Raj, 1999).  By designing curriculum that caters to each of the four 

groups of cognitive learning styles, the individuals who participate in the learning activity 

will be able to enhance their learning by excelling in their own individual way.  

 Computers can play an important role in optimizing the level of cognitive load an 

individual is capable of processing.  The difficulty of practice problems can be adjusted 

on the basis of previous performance on proceeding practice problems (Van Gerven, 

Paas, & Tabbers, 2006).  Computer programs can keep track of an individual’s 

performance and are based on results of correct answers of the learner’s individual 

cognitive learning style so that training complexity can be adjusted to the current 

proficiency of the learner (Camp, Paas, Rikers, & Van Merrienboer, 2001).  CBI training 

has the potential to increase training variability by preventing learners from processing 

practice problems superficially, ensuring the learner reanalyzes every new problem which 

results in more meaningful processing (Van Gerven et al., 2006).  

Computer-based learning material is often presented with text, audio, video, and 

pictures, whereby information is sometimes repeatedly presented by different media 

(Guan, 2009).  Guan found that when presenting information in a variety of ways it is 

more effective to present text audibly to increase the amount of information that is 

processed in the working memory.  When visuals are combined with text presented 

visually, learning is impaired because learners have to split their attention between text 
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and pictures in order to integrate both sources of information (Kalyuga, Chandler, & 

Sweller, 1999).  

Effectiveness of Computer-based Instruction. 

 Multimedia presentations are becoming more widely used in a variety of learning 

environments.  The younger generation prefers to have training information delivered to 

them in a multimedia of handouts, one-on-one attention and video instruction (Cable, 

2005).  Macaulay and Pantazi (2006) discovered that students who used multimedia CBI 

scored significantly higher than those who used traditional training methods when 

covering material that was considered to be very difficult.  The study also found that 

when material was simple and unchallenging multimedia had only a slight effect on the 

level of performance (Macaulay & Pantazi, 2006).   

One of the factors which affect whether multimedia is successful at improving 

performance is the difficulty of the material being learned.  CBI is more effective when 

the training incorporates the learner with content and uses techniques such as stimulated 

scenarios that require immediate learner input.  These interactions and instant feedback 

provide opportunities for the learners to become more engaged and think about the 

material being presented, its relevance, and how it can be applied into their specific work 

context (Rodgers & Withrow-Thorton, 2005). 

 There is a variety of CBI media for instruction available, selecting the appropriate 

instructional format is critical for stimulating learner motivation.  Obviously, motivation 

is an important element required for learning.  Careful consideration in selecting a 
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medium is essential, because if learners are poorly motivated to use material, the intake 

of information will be slow and perhaps non-existent (Garland & Noyes, 2004).   

Rodgers and Withrow-Thorton (2005) studied motivators for learning in the 

workplace.  Using the Instructional Materials Motivation Survey (IMMS), Rodgers and 

Withrow-Thorton identified four areas of motivation.  The first area focused on acquiring 

and maintaining a learner’s attention.  This area included attention-getting strategies to 

direct the learner to the material and attention-sustaining strategies to keep the learner on 

task.  The second area spotlighted the relevance of the information being covered.  The 

learner must perceive that the information is important and relates to their work or 

personal goals and motives in order to be encouraged to learn the necessary information.  

The third area explored the learner’s confidence in their ability to learn the material.  

Frustrations with the complexity of the subject may decrease motivation where an over 

abundance of confidence may cause the learner to skip over details in the material.  The 

fourth and final area incorporated the learner’s satisfaction with the learning experience 

(Rodgers & Withrow-Thorton, 2005).  Satisfaction can manifest itself as both extrinsic, 

which can include achieving high grades, course completion certificates, and material 

awards, and intrinsic, including receiving positive feedback through interaction, 

improving self-esteem through learning, and the ability to control learning (Garland & 

Noyes, 2004).   

Rodgers and Withrow-Thorton (2005) reported CBI as a more motivating medium 

than either video or lecture.  Findings for attention, confidence, and satisfaction were all 

greater for CBI than other instructional practices.  In addition, the study found that those 
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individuals who participated in the CBI program felt the knowledge and skills they 

gained were more relevant than groups who participated in video or lecture trainings 

covering the same material (Rodgers & Withrow-Thorton, 2005). 

Due to the interactive nature of CBI programs, immediate feedback permits 

learners to build individual outcome history more readily than learners in traditional 

training programs.  This ongoing interaction creates a history of success that generates a 

stronger degree of confidence in the material which in turn leads to higher degrees of 

motivation (Rodgers & Withrow-Thorton, 2005).   

 Developing computer-based safety training for a company is a daunting task, 

incorporating the curriculum into the company’s training program can be just as daunting 

(Overheul, 2000).  Overhaul suggested two steps that should be taken when 

implementing CBI training.  The first step should be to calculate current and future 

training cost to ensure that the rate of return for the investment will be a cost effective 

tool.  Comparing the current cost of traditional classroom instruction against CBI will 

often result in great savings for companies.  Although the initial cost is often higher with 

CBI, data shows that the savings over time will prove to be a financially sound decision 

(Overheul, 2000). 

 A second step to consider when implementing CBI training is the importance of 

incorporating instructional technology professionals into the process.  Some companies 

have entire departments dedicated to instructional technology; others have only one or 

two individuals.  It is very important that these individuals are involved in the process of 

implementing the new training program in order for it to be successful.  These individuals 
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will be the backbone behind ensuring the programs are secure on the companies servers, 

as well as keeping track of the individual progress of the employees, and installing 

updates to the training materials when needed (Overheul, 2000). 

Previous Studies 

 There have been three studies previously conducted with findings and 

recommendations closely related to the development of a computer-based food safety 

training curriculum for employees in the hot and cold self-service food bars.  The study 

conducted by Hertzman and Barrash (2007) explored food safety knowledge of 

employees in the catering industry.  McCulloch (2009) described employees in the hold 

and cold self-service food bars in regards to demographics, food safety knowledge, and 

food safety perceptions.  Palvia and Palvia (2007) found a positive correlation between 

the difficulty of training material and the effectiveness of computer-based instruction.  

Food Safety Knowledge. 

Foodborne illness risk factors indicate that most outbreaks associated with food 

service establishments can be attributed to food workers improper food preparation 

practices.  The U.S. Food and Drug Administration (2010) found that the majority of 

foodborne illnesses can be attributed to five risk factors: food from unsafe sources, 

inadequate cooking, improper holding temperatures, contaminated equipment, and poor 

personal hygiene (U.S. Food and Drug Administration, 2010).   

The United States does not have a national standard for food safety training and 

regulations vary from state to state.  The study sought to identify specific deficits in food 

safety knowledge and practices of catering employees. The results of the study were used 



 Texas Tech University, Caleb Dodd, May 2011 

 

37 

 

to develop educational materials for these employees, including training plans, 

instructional materials, and short surveys (Hertzman & Barrash, 2007). 

 For the study, the researchers attended catering events, distributed safety surveys, 

and observed sanitation practices using a variety of instruments.  Observations were 

considered to be necessary to determine whether food handlers actually followed the 

proper practices as self-reported information about following proper food safety practices 

is often inaccurate (Hertzman & Barrash, 2007).   

 Instruments for the study consisted of an individual completed survey as well as 

two separate observation worksheets.  The 20 multiple-choice question surveys consisted 

of five questions from each of the following areas: personal hygiene, cooking foods, 

holding foods, and equipment.  The first observation sheet, Event Site Observation Sheet, 

asked twenty questions concerning the set up of the event site.  The second observation 

sheet, Occurrence of Violations Observations Worksheet, contained check-off boxes for 

the number of violations in forty-two different areas divided into the same four categories 

as the food safety survey (Hertzman & Barrash, 2007).   

 The most significant finding was the performance of employees, regardless of 

their food safety and sanitation knowledge, was less than stellar (Hertzman & Barrash, 

2007).  Many employees knew what proper procedures were but failed to follow them 

during the execution of an event.  One reason for not performing the proper food safety 

practices may be that employees were so busy trying to complete basic preparation and 

provide service for the event that they chose not to follow proper food safety and 

sanitation practices (Hertzman & Barrash, 2007). 
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 There were three major limitations to the study.  The primary limitation was the 

lack of participation and support that researchers received from the catering management.  

The study was intended to be conducted through random sampling, however due to lack 

of participation, snowball sampling was conducted.  Another limitation of the study, 

known as the Hawthorne Effect, was the effect that observers have on the people they are 

observing.  Being observed could have influenced the employees’ actions during the 

observation period.  A final limitation was that employees were not asked to report their 

previous food safety training or their tenure in the food service industry (Hertzman & 

Barrash, 2007). 

Recommendations for developing food safety curriculum. 

  In order to reduce the incidence of foodborne illness, it is important to improve 

foodservice employees’ food preparation practices and knowledge.  The number of food 

violations in each of the four categories of this study and the low scores on the food 

safety surveys indicated a strong need for food safety training.  The training should 

include three major areas: first, personal cleanliness, second, cooking, holding, and 

serving procedures, and third, contamination prevention practices (Hertzman & Barrash, 

2007).   

 Hertzman and Barrash (2007) also recommended that more extensive research 

over a wider geographical area needs to be conducted in order to apply the results to the 

larger population.  Additionally, management techniques and knowledge of these issues 

should be studied to determine how managerial employees monitor and discipline their 

non-managerial employees with respect to food safety (Hertzman & Barrash, 2007). 
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Food Safety Training. 

 Grocery stores have incorporated hot and cold self-service food bars to capture a 

portion of the home meal replacement industry.  The incorporation of this department 

presents new challenges in safety programs for retail food establishments.  There is not a 

food safety education program that meets the needs of the hot and cold self-service food 

bars in grocery stores.  To ensure that safe food is readily available for consumers, 

McCulloch (2009) identified areas of concern which must be addressed during the 

training programs. 

McCulloch’s (2009) study explored nine objectives covering demographics, food 

safety perceptions, food safety training, the scope of hot and cold food bar departments, 

measuring, cleaning, sanitizing, and safety knowledge.  In addition to the descriptive 

statistics some relationships were explored to compare safety knowledge and 

demographics, and food safety knowledge with previous training.  A final objective 

examined the relationships between managerial and non-managerial employee 

perceptions of food safety and food safety training (McCulloch, 2009). 

 It was determined that both managerial and non-managerial employees should be 

included in the study in order to adequately assess the needs for food safety training of 

each individual grocery store.  The target population included managerial and non-

managerial employees who worked in the hot and cold food bar department of grocery 

stores.  The sampling for this study consisted of employees from fifteen purposefully 

selected stores of a selected chain for participation in the study (McCulloch, 2009).  



 Texas Tech University, Caleb Dodd, May 2011 

 

40 

 

 McCulloch (2009) developed a questionnaire specifically for identifying specific 

needs for the development of a food safety curriculum in hot and cold food bars of 

grocery stores.  The questionnaire consisted of five sections including food safety 

procedure, food safety knowledge, individual perceptions towards food safety and food 

safety knowledge, store information, and demographic questions regarding each 

individual.  Two forms of the questionnaire were developed, one for managerial 

employees, and one for non-managerial employees.  The questionnaire was pilot tested 

with a group of 21 workers from dining services to establish reliability (McCulloch, 

2009). 

 McCulloch (2009) reported findings on all nine objectives of the study.  In all, 33 

managerial employees responded and 74 non-managerial employees responded to the 

questionnaire.   Objective one portrayed the majority of non-managerial employees being 

females from 23 years to 59 years.  The majority of managerial employees were also 

reported as females but with a larger age gap.  Objective two showed that both 

managerial and non-managerial employees strongly agreed with the food safety 

statements.  Objective three reported that the majority of the non-managerial employees 

had been certified.  The most common form of training reported in the study was 

classroom training, followed by video training.  Objective four described the average 

scope of the hot and cold food bar departments to be less than $25,000 per week income 

with less than 10 non-managerial employees.  Objective five showed that the most 

common practices reported were the use of a digital thermometer, measuring food bar 

items every four hours, cleaning and sanitizing cutting boards in a three-compartment 
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sink once a shift.  Objective six displayed a lack of food safety knowledge in holding 

temperatures for food and foodborne illness outbreaks.  Objective seven reported that 

shift leaders had the highest scores on food safety knowledge.  Objective eight showed 

that individuals who had participated in previous computer-based training produced 

higher results in the study.  Objective nine showed only a low relation between 

knowledge and food safety perception (McCulloch, 2009). 

Recommendations for creating food safety curriculum. 

Generational differences should be taken into consideration when planning how 

material will be presented in the training program.  A variety of methods, formats, and 

mediums should be used to try to capture the whole audience.  Content for food safety 

training should be presented at a level consistent with a high school education to ensure 

that most non-managerial employees can comprehend the lessons (McCulloch, 2009). 

Previous training programs should be considered when planning a new program 

for grocery store workers.  There should be enough new information incorporated into the 

training program to make it worthwhile for those who have completed other training 

programs.  Content modules should be developed and stressed in the training program.  

The training curriculum should include digital and long-stem bimetallic thermometers, 

calibration frequency and measurement frequency, methods for cleaning and sanitizing 

food bars and frequency of temperature measurements.  Training should also include bare 

hand contact, hand sanitizers, and safety plans (McCulloch, 2009).   

McCulloch (2009) recommended further research be conducted on what 

employees liked and disliked about training they have previously received.  In addition, 
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more research should be done in greater detail on the effects of different types of training 

(McCulloch, 2009). 

Computer-based Instruction. 

 Academic institutions and corporations have invested huge amounts of resources 

in computer-based training and education.  Palvia and Palvia (2007) conducted an 

exploratory experimental investigation into the effectiveness of four different computer-

based software training methods.  This study investigated alternative modes of computer-

based training and its effectiveness.  Many computer-based training methods were 

investigated in this study, including PowerPoint presentations, computer-based 

discussions, web-based courses, virtual classrooms, synchronous and asynchronous 

lectures and distance learning (Palvia & Palvia, 2007).    

 Students participated in a pre-treatment assessment to test their computer literacy 

using an Excel worksheet.  Students were allowed twenty-five minutes to complete the 

100-point assessment.  A week later the same students participated in one of the four 

sections of a required computer literacy course.  All four sections were taught the same 

material in varying forms or presentation from the instructor (Palvia & Palvia, 2007).   

 The post treatment was conducted immediately following the treatment.  Each 

participant filled out an instrument to measure the level of satisfaction with the training 

method.  The instrument contained 13 questions pertaining to satisfaction (Palvia & 

Palvia, 2007). 
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Recommendations for using CBI in food safety curriculum.    

Palvia and Palvia (2007) found that all methods of computer-based instruction led 

to an improvement in computing skills of the participants.  The study found that task type 

and complexity may affect the outcome (Palvia & Palvia, 2007).  While the tasks for the 

study were relatively simple and straightforward, Palvia and Palvia felt that more 

complex tasks may result in greater benefits from computer-based training. 

 Students’ satisfaction level improved when they are able to use computers in the 

classroom.  Although the performance was not significantly changed, the students’ 

satisfaction level did show a significant improvement (Palvia & Palvia, 2007).  The 

positive impact on affective measures may have another positive outcome.  Palvia and 

Palvia have shown a linkage between satisfaction and continued use of technology.   

 Results and implications for this study need to be viewed in light of the research 

methodology and the procedures employed.  The lab experiments provide high internal 

validity but limit the ability to generalize because of the use of student subjects, a task of 

simple to medium complexity, and the same instructor using four training methods 

(Palvia & Palvia, 2007). 

Summary 

 Literature reviewed in this chapter demonstrates and supports the need for 

effective training programs.  Lack of food safety training for employees in the hot and 

cold self-service food bars of grocery stores can lead to foodborne illness outbreaks 

which cause significant damages and losses to the retail food industry.  Food safety 

training is a tool grocery stores should rely on to educate employees how to safely and 
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effectively fulfill the requirements of their positions.  CBI is a proven method for training 

and can be a cost-effective alternative to traditional training methods.  Proper food safety 

training can be an effective way to reduce the risk of foodborne illness outbreaks in 

ready-to-eat HMRs sold in grocery stores.  Developing a computer-based food safety 

training program will provide grocery stores with a curriculum to prepare employees for 

positions in hot and cold self-service food bars within the grocery store industry. 
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CHAPTER III 

METHODOLOGY 

Purpose 

The purpose of this study was to determine the educational needs for a computer-

based food safety training program for grocery store employees working with hot and 

cold self-service food bars.  Findings from this study will be used to determine what 

information should be included into the computer-based educational curriculum and the 

most effective way of presenting the curriculum using computer-based instruction.  The 

needs assessment utilized a pre-test/post-test design to determine educational needs of 

employees beyond basic food safety training.   

In order to successfully complete this study, the following objectives were 

determined to identify areas of concern within store procedures, as well as employee 

knowledge.  This needs assessment was guided by four research objectives: 

1. Describe characteristics of managerial and non-managerial individuals 

employed within the hot and cold self-service food bars of grocery stores. 

2. Describe characteristics of hot and cold self-service food bar departments 

within grocery stores. 

3. Access the change in food safety knowledge of stores between pre-assessment 

and post-assessment. 

4. Identify specific topics to be addressed in the development of food safety 

training curriculum. 
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Research Design 

 The research design for the USDA funded study was quasi-experimental.  This 

type of experiment lacks random assignment but can yield useful knowledge if carefully 

designed (Gall, Gall, & Borg, 2007).  The study contained an education intervention.  

Initial assessment was pre-test, followed by the interventional food safety training 

program and post-test assessment.  The educational needs for an additional training 

curriculum were determined through differences in the pre-training questionnaires and 

post-training questionnaires. 

With the intention of developing a computer-based training program for hot and 

cold self-service food bars in the grocery store industry the United States Department of 

Agriculture (USDA) funded a research grant through the International Center for Food 

Industry Excellence (ICFIE).  Three grocery chain retail food providers agreed to 

participate in the collaborative project.  The chains span six geographical regions within 

five states.  The grocery chains allowed researchers to have access to their stores for 

audits, observations, and to have at least one managerial employee and two non-

managerial employees complete a written questionnaire.  In addition, the grocery chains 

agreed to send some of their managerial employees to training programs.  Following the 

results of this needs assessment, the grocery chains have agreed to utilize the educational 

training program to be created based on the results of this study.  

 The study was part of a larger project.  The project included three sources of data 

collection.  First, questionnaires were given to store employees to measure food safety 

knowledge, perceptions, and training experiences.  Second, audits were conducted to 



 Texas Tech University, Caleb Dodd, May 2011 

 

47 

 

evaluate each store on food safety practices in preparation, storage, and handling of food.  

Third, observations were performed to assess stores on their performance and 

maintenance of the hot and cold food bars.  Following the data collection period, 

managerial employees from a portion of the stores were randomly selected to participate 

in an interventional food safety training program using curriculum from 

SuperSafeMark®.  The stores not selected were identified as a control group while the 

stores participating in the training were identified as the treatment group.  Managerial 

employees were provided lunch, reimbursed for mileage, and given the opportunity to 

take an exam at the end of the training to earn their food safety certification for attending 

the training.  At the interventional food safety training program managerial employees 

received traditional classroom training from qualified presenters using SuperSafeMark® 

textbooks and learning modules.  Post-training data was collected no less than 30 days 

later.  Post-training data included a questionnaire for employees, as well as an audit and 

observation for each store.  After the collection of the data, analysis was performed to 

identify specific areas that should be addressed in developing the computer-based 

curriculum.  A flow chart was included to provide a visual understanding of the entire 

USDA funded study in Figure 3.1.  This study only utilizes the pre-training 

questionnaires and post-training questionnaires.    
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Figure 3.1. Flow chart explaining the USDA funded quasi-experimental study and 

pointing out the portion directly utilized for the needs assessment to develop computer-

based food safety curriculum. 
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 Altschuld and Kumar (2010) recommend implementing a needs assessment 

committee (NAC).  For this study the NAC consisted of seven individuals who had a key 

role in the success of the data collection.  Three professors of food science, along with 

providing expertise on food safety knowledge and insight, were responsible for the 

content of organizing the intervention training programs for the managerial employees 

chosen to be in the treatment group.  An agricultural education professor offered valuable 

insight on data collection techniques and developing quality questionnaires.  This 

individual was also responsible for the format of the training and developing the 

curriculum to be utilized in the computer-based training program.  Two doctoral food 

science students organized and conducted unbiased third party teams from two 

universities to complete the food safety audits and observations.  Last, an agricultural 

communications graduate student designed, launched, and analyzed the written 

questionnaire for the development of a food safety training program for self-serve food 

bars in grocery stores.   

Population and Sample 

 In order to properly assess the needs grocery stores have for computer-based 

instruction for food safety training it was determined that both managerial and non-

managerial employees should be included in the study.  The target population included 

employees that worked in the hot and cold self-serve food bar department of grocery 

stores.  The sampling technique used for this study was non-probabilistic purposive.  

Three chains agreed to allow researchers access to the kitchen for audits and observations 
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and observe the employees during the preparation of food and throughout the day.  They 

also allowed employees to complete the food safety knowledge questionnaire.   

 The accessible sample for the needs assessment consisted of 44 stores from three 

grocery chains in five states who offered hot and cold self-service food bars for 

customers.  The 44 stores were represented by 300 questionnaires.  Fifty-six managerial 

employees and 113 non-managerial employees participated in the initial measurement of 

food safety knowledge, whereas 43 managerial employees and 88 non-managerial 

employees participated in the post-training questionnaire.  Stores were asked to have at 

least one managerial employee and two non-managerial employees participate.  The 

sampling technique was non-probabilistic.  Results of this study cannot be generalized to 

a larger population due to the fact that the sample was purposively selected by the chains 

upper management.  However, the sampling technique does allow for adequate needs 

assessment to be performed. 

Instrumentation 

 The instrument used for this study was a Food Safety Questionnaire developed for 

a pre-assessment to develop a food safety training program (McCulloch, 2009).  The 

content for the questionnaire was selected by the NAC.  The questionnaire consisted of 

five sections.  The questionnaire contained both open-ended and close-ended questions in 

a variety of formats including checklist, multiple choice, and Likert-type items.  Two 

forms of the questionnaire were developed for this study; one form for managerial 

employees and one form for non-managerial employees.  The questionnaire was 

developed in both English and Spanish.  The first page of the instrument included 
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instructions for respondents.  In addition, some identification questions were asked prior 

to section one in order to identify stores and individuals for recording and organization 

purposes (McCulloch, 2009). 

Section one sought to describe food safety procedures within the store.  The 

questions were used to determine if employees reported proper store procedures in the 

hot and cold self-service food bars.  Questions in the first section included what 

procedures are used for checking temperatures, how often tools are calibrated, how often 

temperatures are checked, and who is responsible for overseeing the maintenance of the 

food bar.  In addition, cleaning and sanitation questions were incorporated into this 

section. 

Section two examined employees’ food safety knowledge by including 16 

multiple choice questions.  The questions were selected based on whether the knowledge 

was essential and applicable to individuals employed in hot and cold self-service food 

bars.  Answers for each question were strategically developed and randomized for each 

question.  Responses to these questions were scored either a one for being answered 

correctly or a zero for being an incorrect response.  The questions were reviewed by the 

NAC and the advisory committee.   

 Section three used a Likert-type scale to evaluate employees’ perceptions of five 

statements.  The scale was one to five with one being strongly disagree, and five being 

strongly agree.  These statements were developed to assess employees’ personal thoughts 

on food safety in general, as well as their beliefs about their personal association with 

food safety.   
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 Section four was included in the questionnaire to gain information about the store.  

Information on current training procedures at each store was included to identify an 

initial point for training.  Questions in this section secured information regarding 

company’s certification requirements, training procedures, and some descriptive details 

for each store, such as weekly sales, average number of employees, and hours for the hot 

and cold self-service food departments.  Questions were asked in checklist, multiple 

choice, and open-ended format in this section. 

 Section five was composed of demographic questions about each employee.  

These questions were unanimously agreed on upon by the NAC.  The items were 

developed in order to determine how that information correlated with food safety 

knowledge scores.  Information gathered in this section included individuals past 

experience in the industry as well with the current company, received certifications, 

gender, current position and highest level of education earned.  Similar to section four, 

questions were asked in checklist, multiple choice, and open-ended format. 

Reliability and Validity. 

The reliability of a measuring instrument is the degree of consistency with which 

it measures whatever it is measuring (Ary, Jacobs, Razavieh, & Sorenson, 2006).  The 

more consistent the results given by repeated measurements, the higher the reliability of 

the measuring procedure (Camines & Zeller, 1979).  Reliability must be established in 

order to examine validity.  However, just because an indicator is reliable, this does not 

mean that it is also relatively valid.  Validity is evidence that a particular indicator 

measures what it is supposed to measure rather than reflecting some other phenomenon 
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(Camines & Zeller, 1979).  Validity of an instrument is considered questionable when 

respondents’ answers are not consistent (Ary et al., 2006).  

As reported by McCulloch (2009), the content and validity of the instrument used 

for this study were established by a panel of experts.  McCulloch (2009) utilized the food 

safety questionnaire in a pre-assessment of employees in the hot and cold food bars of 

grocery stores.  Reliability coefficients were reported using   Kuder-Richardson 20 and 

Cronbach’s alpha coefficients to measure homogeneity.  The Kuder-Richardson 20 

coefficient was 0.51 (McCulloch, 2009).  This is relatively low, but acceptable value for 

the Kuder-Richardson (Nunnally, 1967).  Cronbach’s alpha was the coefficient used to 

determine reliability for the five Likert-type perception statements in section three of the 

questionnaire.  Cronbach alpha was equal to 0.98 (McCulloch, 2009).  This is considered 

high and accepted without any reservations. 

Data Collection 

 Two different modes were used for collecting data from employees.  An online 

instrument was initially developed for the delivery of the questionnaire; a paper booklet 

was then designed to accommodate individuals without access to internet connections.  

The majority of respondents completed the paper questionnaire.  These questionnaires 

were delivered at the time of conducting audits and observations of the store.  The 

questionnaires were mailed back to the data collection site or picked up by researchers.  

The collection of pre-test and post-test data spanned 15 months.  The study was designed 

to offset data collection between chains to reduce the number of personnel used for 

audits, observations, and training managerial employees.  Data from each chain was 
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collected in a 200-day period.  A timeline of the project plan for collection of the various 

forms of data from the stores used in the entire study is displayed in Figure 3.2.  
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Figure 3.2. A timeline for the collection of information for the needs assessment to 

develop computer-based food safety curriculum. 
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Data Analysis 

 The needs assessment performed in this study was determined to be primarily 

descriptive in nature.  Correlation research was also conducted to look at factors that have 

an effect on food safety knowledge.  The data was entered and analyzed using the 

Statistical Package for Social Sciences (SPSS) 16.0 computer program for Microsoft 

Windows.  Microsoft Excel 2007 was used for calculating scores and creating scatter 

graphs for aiding in the explanation of findings.  Descriptive data for objectives one and 

two was reported using frequencies, percentages, means, and standard deviations.   

In analyzing data for objectives three and four, 16 questions from section two of 

the questionnaire were used to determine food safety knowledge scores.  Scores were 

calculated in two ways.  First, each participant received a percentage score representing 

the number of questions the individual answered correctly out of the 16 possible.  

Second, the number of employees who answered each question correctly was scored as a 

percentage of the total employees who attempted to answer the question for participants 

in the particular group or store.  An individual score was calculated for four different 

groups for pre-assessment and post-assessment for each question individually.  Groups 

consisted of managerial employees in the control group, managerial employees in the 

treatment group, non-managerial employees in the control group, and non-managerial 

employees in the treatment group.  Last, scores were calculated for stores within the three 

separate chains for each question individually. 

Objective three assessed the change between pre-training food safety knowledge 

and post-training food safety knowledge of employees from each of the chains 
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individually and cumulatively.  Objective four identified specific items with the greatest 

need for training that developed between the pre-training knowledge scores and post-

training knowledge scores using a quadrant analysis.  This analysis of data was used to 

make recommendations for the development of a computer-based training program and 

prioritize the needs to be addressed. 
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CHAPTER IV 

FINDINGS 

Introduction 

 The purpose of this study was to determine the educational needs for a computer-

based food safety training program for grocery store employees working with hot and 

cold self-service food bars.  Findings from this study will be used to determine what 

information should be included into the computer-based educational curriculum and the 

most effective way of presenting the curriculum using computer-based instruction.  The 

needs assessment utilized a pre-test/post-test design to determine educational needs of 

employees beyond basic food safety training.   

In order to successfully complete this study, the following objectives were 

determined to identify areas of concern within store procedures, as well as employee 

knowledge.  This needs assessment was guided by four research objectives: 

1. Describe characteristics of managerial and non-managerial individuals 

employed within the hot and cold self-service food bars of grocery stores. 

2. Describe characteristics of hot and cold self-service food bar departments 

within grocery stores. 

3. Access the change in food safety knowledge of stores between pre-assessment 

and post-assessment. 

4. Identify specific topics to be addressed in the development of food safety 

training curriculum. 
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The data collected was analyzed using SPSS 16.0.  The results presented in this 

chapter address the objectives in detail.  Several variables were analyzed for each 

objective.  Managerial employees’ data was analyzed separately from non-managerial 

employee data as statistical comparison between the two groups was not suitable.  

However, where possible, findings were presented in the same tables for practical 

comparison.  The findings are presented by each chain individually and from all stores 

cumulatively. 

The pre-training questionnaire sample consisted of 56 managerial employees and 

113 non-managerial employees; whereas, 43 managerial employees and 88 non-

managerial employees responded to the post-training questionnaire.  Overall, data was 

collected from 99 managerial employees and 201 non-managerial employees ranging 

from 44 stores in three separate chains.  Table 4.01 provides a summary of the number of 

participants by chain for each phase of data collection.  
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Table 4.01 

Summary of Number of Participants by Employment Type, Location, and Administration 

Participants (N) Chain I Chain II Chain III Cumulative 

Stores     

Control Group 9 7 8 24 

Treatment Group 6 8 6 20 

Total 15 15 14 44 

Managerial Employees     

Pre-Training Control 8 9 12 29 

Post-Training Control 9 12 6 27 

Pre-Training Treatment 8 10 9 27 

Post-Training Treatment 5 9 2 16 

Total 30 40 29 99 

Non-managerial Employees     

Pre-Training Control 23 16 18 57 

Post-Training Control 20 17 11 48 

Pre-Training Treatment 23 16 17 56 

Post-Training Treatment 11 18 11 40 

Total 77 67 57 201 

 

Objective One 

Objective one sought to describe the employees participating in the study.  This 

section described the demographic characteristics of the participants along with their 

retail food experience, food safety training background, and personal perceptions of food 
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safety in the grocery store industry.  Characteristics of the employees were assessed in 

each chain separately and collectively.   

The average age of the participants, their average number of years in the retail 

food industry, and their average number of years with their current employer are 

presented in Table 4.11.   The mean age of managerial employees in the study was 39 

(SD=9.2) while non-managerial employees’ average age was slightly younger (M=38) 

with a higher level of variance (SD=13.8).  The average number of years in the industry 

for managerial employees was 10 years (SD=7.0).  The average for non-managerial 

employees in the retail food industry was six years (SD=6.2).  The number of years 

managerial employees had been with the current employer was eight years (SD=5.8).  

Non-managerial employees had been with their current employer an average of five years 

(SD=4.4). 
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Table 4.11 

Participants’ Ages and Years of Experience 

 Chain I Chain II Chain III Grand Mean 

Characteristic M SD M SD M SD M SD 

Managerial Employees         

Age  41 10.6 40 8.9 36 7.7 39 9.2 

Years in Industry  8 8.4 11 7.2 10 4.4 10 7.0 

Years with Employer  4 4.1 9 6.9 9 3.6 8 5.8 

Non-managerial Employees         

Age  39 16.4 36 12.7 40 10.8 38 13.8 

Years in Industry  5 6.1 6 6.7 7 5.4 6 6.2 

Years with Employer  3 3.9 4 4.1 7 4.4 5 4.4 

 

Although Chain III had the youngest average age for managerial employees with 

a mean of 36 (SD=7.7), their years in the industry (M=10) and years with current 

employers (M=9) are aligned with the cumulative average of all the managerial 

employees in the study with the lowest amount of variance in both categories respectively 

(SD=4.4, 3.6).  Chain I managerial employees were the oldest of the study with a mean of 

41 (SD=10.6) and reported the lowest number of years in the retail food industry for 

managerial employees.  Although Chain I non-managerial employees were not the 

youngest, they did report the lowest number of years in the industry (M=5, SD=6.1), and 

with their current employer (M=3, SD=3.9). 
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 Gender, current positions held, and levels of education for the managerial 

employees are reported in the Table 4.12.  Just over half the managerial employees were 

female (n=50).  Four participants in the study chose not to disclose their gender (4.0%).  

Fifty-five percent (n=55) of managerial employees in the study reported being their 

stores’ department manager, 11.1% reported being department head (n=11), and 7.1% 

reported being co-manager (n=7).  The remaining 26.2% claimed some other title (n=26).  

The level of education of the managerial employees varied from 21.2% of participants 

(n=21) reporting having some high school to 11.1% of participants (n=11) having earned 

a bachelor’s degree.  The most reported level of education was a high school diploma 

with 25.3% (n=25).  The least reported level of education was graduating from a culinary 

or technical school with only 7.1% (n=7). 
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Table 4.12 

Managerial Employees’ Gender, Position, and Education Level 

 Chain I Chain II Chain III Cumulative 

Characteristic f % f % f % f % 

Gender          

Female 14 46.7 26 65.0 10 34.5 50 50.5 

Male 13 43.3 14 35.0 18 62.1 45 45.5 

Undisclosed 3 10.0 0 0.0 1 3.4 4 4.0 

Position          

Department Manager 19 63.3 22 55.0 14 48.3 55 55.6 

Department Head 2 6.7 4 10.0 5 17.2 11 11.1 

Co-Manager 3 10.0 2 5.0 2 6.9 7 7.1 

Other title 6 20.0 12 30.0 8 27.6 26 26.2 

Education          

Some High School 10 33.3 9 22.5 2 6.9 21 21.2 

High School Diploma 5 16.7 12 30.0 8 27.7 25 25.3 

Some Culinary/Tech 6 20.0 3 7.5 4 13.8 13 13.1 

Graduate Culinary/Tech 2 6.7 4 10.0 1 3.4 7 7.1 

Associate’s Degree 5 16.6 6 15.0 11 37.9 22 22.2 

Bachelor’s Degree 2 6.7 6 15.0 3 10.3 11 11.1 

 

The same information provided for managerial employees in Table 4.12 is 

provided for non-managerial employees in the study in Table 4.13.  Unlike the 

managerial employees, who were relatively even in the female-to-male ratio, females 
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accounted for 68.1% (n=137) of all the non-managerial employees participating in the 

study.  Although 21.4% (n=43) of the non-managerial employees reported holding 

positions with titles, the vast majority, 78.6% (n=158) reported being an hourly employee 

or some other title.  The level of education did fluctuate from percentages reported by 

managerial employees.  However, the most frequent and least frequent responses 

remained the same with 65 (32.3%) of the non-managerial employees reporting a high 

school diploma as the highest level of education and with only eight (4.0%) of the non-

managerial employees reporting graduating from a culinary or technical school. 
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Table 4.13 

Non-managerial Employees’ Gender, Position, and Education Level 

 Chain I Chain II Chain III Cumulative 

Characteristic f % f % f % f % 

Gender         

Female 52 67.5 46 68.7 39 68.4 137 68.1 

Male 20 26.0 20 29.9 17 29.8 57 28.4 

Undisclosed 5 6.5 1 1.5 1 1.8 7 3.5 

Position         

Shift Leader 3 3.9 12 17.9 7 12.3 22 10.9 

Department Head 2 2.6 0 0.0 2 3.5 4 2.0 

Assistant Head 5 6.5 8 11.9 4 7.0 17 8.5 

Hourly Employee 61 79.2 44 65.7 29 50.9 134 66.7 

Other title  6 7.8 3 4.5 15 26.3 24 11.9 

Education         

Some High School 27 35.0 18 26.9 13 22.8 58 28.9 

High School Diploma 23 29.9 26 38.8 16 28.1 65 32.3 

Some Culinary/Tech 15 19.5 10 14.9 9 15.8 34 16.9 

Graduate Culinary/Tech 3 3.9 3 4.5 2 3.5 8 4.0 

Associate’s Degree 5 6.5 7 10.4 9 15.8 21 10.4 

Bachelor’s Degree 4 5.2 3 4.5 8 14.0 15 7.5 

 

Methods of training received, food safety certifications, and time spent training 

for managerial employees are displayed in Table 4.14.  When responding to the first two 
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categories, participants were allowed to answer all that applied to their individual 

experience.    
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Table 4.14 

Managerial Employees’ Experience with Food Safety Training and Certification  

 Chain I Chain II Chain III Cumulative 

Characteristic f % f % f % f % 

Method of Training         

Classroom 17 56.8 39 97.5 26 89.7 82 82.8 

On-the-job 20 66.7 15 37.5 10 34.5 45 45.5 

Textbook 8 26.7 11 27.5 17 58.6 36 36.4 

Video 9 30.0 15 37.5 11 37.9 35 35.4 

Computer-based 24 80.0 2 5.0 3 10.3 36 29.3 

Company-web 10 33.3 0 0.0 3 10.3 13 13.1 

Internet 6 20.0 0 0.0 1 3.4 7 7.1 

Training Certification         

State/City Certification 6 20.0 39 97.5 4 13.8 49 48.8 

NRA (ServeSafe®) 13 43.3 13 32.5 17 63.0 43 44.3 

Company Certification 9 30.0 15 37.5 2 7.4 26 26.8 

SuperSafeMark® 7 23.3 2 5.0 1 3.4 10 10.3 

Other or No Certification 11 36.7 6 15.0 13 44.8 30 28.8 

Time Spent Training         

More than 3 days 12 40.0 4 10.0 2 6.9 18 18.2 

2 – 3 days 7 23.3 24 60.0 21 72.4 52 52.5 

1 day 3 10.0 2 5.0 4 13.8 9 9.1 

6 – 12 hours 3 10.0 6 15.0 1 3.4 10 10.1 

Less than 5 hours 5 16.7 4 10.0 1 3.4 10 10.1 
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Classroom training, accounting for 82.8% (n=82), was the most common method 

reported by managerial employees.  It was also the most frequent response in two of the 

three chains.  Eighty percent of managerial employees (n=24) in Chain I reported 

computer-based training to be most prominent.  Only two managerial employees (5.0%) 

in Chain II and three managerial employees (10.3%) in Chain III reported utilizing 

computer-based training.  Computer-based, company-web, and internet training 

accounted for a combined 49.5% (n=56). 

Although city and state certification appeared to be the most popular training 

certification with 48.8% (n=49), it was less than half of the most frequent response in two 

of the three chains.  The leading food safety certification in Chain I and Chain III was 

NRA (ServeSafe®) certification.  Chain I had 13 managerial employees (43.3%) and 

Chain III had 17 (63.0%) managerial employees who reported being certified through 

ServeSafe®.  The least frequent method of training reported was SuperSafeMark® with 

10.3% (n=10).   

Fifty-two managerial employees (52.5%) reported spending between two and 

three days in food safety training.  Two to three days training was also the majority in 

Chain II and Chain III, however, 40% (n=12)  of managerial employees in Chain I 

reported spending more than three days in food safety training.  

Methods of training, certification programs, and time spent training for non-

managerial employees are described in Table 4.15.   
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Table 4.15 

Non-managerial Employees’ Experience with Food Safety Training and Certification  

 Chain I Chain II Chain III Cumulative 

Characteristic f % f % f % f % 

Method of Training         

Classroom 13 16.9 51 76.1 40 70.2 104 51.7 

On-the-job 53 68.8 44 65.7 38 66.7 135 67.2 

Textbook 15 19.5 11 16.4 31 54.4 57 28.4 

Video 34 44.2 25 37.3 31 54.4 90 44.8 

Computer-based 46 59.7 1 1.5 12 21.1 59 29.4 

Company-web 13 16.9 1 1.5 11 19.3 25 12.4 

Internet 3 3.9 2 3.0 3 5.7 8 4.0 

Training Certification         

State/City Certification 8 10.4 38 56.7 2 3.5 48 23.9 

NRA (ServeSafe®) 14 18.2 6 9.0 22 38.6 42 20.9 

Company Certification 17 22.1 21 31.3 11 19.3 49 24.4 

SuperSafeMark® 3 3.9 0 0.0 0 0.0 3 1.5 

Other or No Certification 43 55.8 23 34.3 31 54.4 97 48.3 

Time Spent Training         

More than 3 days 12 15.6 7 10.4 7 12.3 26 12.9 

2 – 3 days 11 14.3 22 32.8 24 42.1 57 28.4 

1 day 14 18.2 11 16.4 9 15.8 34 16.9 

6 – 12 hours 2 2.6 7 10.4 8 14.0 17 8.5 

Less than 5 hours 38 49.3 20 30.0 9 15.8 67 33.3 
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Unlike the responses given by the managerial employees, the method of training 

most frequently used reported by non-managerial employees was on-the-job training by 

67.2% (n=135).  Chain II and Chain III aligned more closely to the numbers reported by 

managerial employees, the most frequent method of training for these chains was 

classroom training by 76.1% (n=51) for Chain II and 70.2% (n=40) .  At 59.7% (n=46), 

more than half of Chain I non-managerial employees reported participating in computer-

based training.  Like managerial employees from Chain II and Chain III, only 1 non-

managerial employee from Chain II (1.5%) and 12 non-managerial employees from 

Chain III (21.1%) reported using computer-based training.   

With 48.3% (n=97), almost half of the non-managerial employees reported having 

some other certification or none at all.  Individually, the three chains did not show 

consistencies between city and state certifications, NRA Certification, and company 

certifications.  The least frequent of the training certifications was SuperSafeMark® with 

only 1.5% (n=3) of the cumulative non-managerial employees, all three coming from 

Chain I.   

The amount of time spent training also differed from responses given by 

managerial employees.  The most frequent response given by non-managerial employees 

was less than five hours with 33.3% (n=67).  Two to three days was the second most 

frequent overall and the most frequent in Chain II with 32.8% (n=22) and Chain III with 

42.1% (n=24).  The least frequent response for the non-managerial employees was six to 

twelve hours spent training with 8.5% (n=17). 
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Table 4.16 describes managerial employees’ perceptions about food safety.  

Participants were given a Likert-type scale where a 1=strongly disagree, 3=neutral, and 

5=strongly agree.  The highest cumulative mean of 4.80 was associated with the 

perception that food safety is a major concern (SD=0.85).  This perception was the 

highest in each of the chains.  The lowest cumulative mean of 4.70 was associated with 

perception that the individual is able to provide food for customers (SD=0.91).  The 

lowest mean individually of 4.63, from Chain I was associated with an individuals’ 

perception of feeling responsible for providing safe food (SD=1.03).  The highest mean 

score in Chain I of 4.70 (SD=1.02) was the same as the lowest mean score of all the 

chains collectively.  There is little variation in the mean scores of the managerial 

employees’ perceptions of food safety.  
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Table 4.16 

Managerial Employees’ Perceptions 

 Chain I Chain II Chain III Grand Mean 

Perception M SD M SD M SD M SD 

Food safety is a  

major concern 

4.70 1.02 4.80 0.88 4.90 0.56 4.80 0.85 

Training is valuable  

and important 

4.67 1.03 4.80 0.88 4.86 0.74 4.78 0.89 

My attitude towards safety  

is similar to managements’ 

4.70 1.02 4.73 0.91 4.72 0.65 4.72 0.87 

I feel responsible for 

providing safe food 

4.63 1.03 4.80 0.88 4.66 0.86 4.71 0.92 

I am able to provide  

food for customers 

4.67 1.03 4.73 0.91 4.69 0.81 4.70 0.91 

Note. 1=strongly disagree, 3=neutral, 5=strongly agree 

  

Table 4.17 describes the non-managerial employees’ perceptions about food 

safety.  The highest mean of 4.91 was associated with the perception that food safety is a 

major concern (SD=0.49).  This perception had the highest mean score in Chain I and 

Chain II, however, the perception that training is valuable and important received the 

highest mean score for Chain III with 4.91 (SD=0.54).  The lowest mean for non-

managerial employees of 4.65 was associated with the perception that my attitude 

towards safety is similar to managements’ (SD=0.80).  The lowest mean score 

individually, 4.61 was associated with the individual feeling responsible for providing 

safe food in Chain I (SD=0.63) and in Chain II (SD=0.87) on the same item as the lowest 
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score.  Like the managerial employees, there is little variation in non-managerial 

employees’ perceptions of food safety.   

Table 4.17 

Non-managerial Employees’ Perceptions 

 Chain I Chain II Chain III Grand Mean 

Perception M SD M SD M SD M SD 

Food safety is a  

major concern 

4.90 0.45 4.94 0.49 4.89 0.56 4.91 0.49 

Training is valuable  

and important 

4.78 0.60 4.88 0.56 4.91 0.54 4.85 0.57 

My attitude towards safety  

is similar to managements’ 

4.62 0.78 4.70 0.78 4.61 0.87 4.65 0.80 

I feel responsible for 

providing safe food 

4.61 0.63 4.78 0.73 4.74 0.74 4.70 0.70 

I am able to provide  

food for customers 

4.82 0.45 4.85 0.56 4.79 0.67 4.82 0.55 

Note. 1=strongly disagree, 3=neutral, 5=strongly agree 

 

Objective Two 

Objective two attempted to describe characteristics of the grocery stores.  This 

included describing characteristics of the scope of the grocery store, the type and 

utilization of thermometers for controlling temperature, cleaning and sanitation practices, 

as well as common procedures for placing food on the hot and cold food bars.  

Information on stores individually was provided by managerial employees.  One 

employee’s response from each store was utilized in describing the chains individually 

and cumulatively.   
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Characteristics of the scope of the 44 grocery stores hot and cold food bar 

departments are reported in Table 4.21.  The first factor associated with scope of the food 

bar was average weekly sales.  The cumulative mean for average weekly sales of the 44 

stores represented in the study was $56,200 (SD=39,200).  The number of employees that 

work in each store’s food bar department is also a determinant of scope.  The cumulative 

mean for number of employees reported was 23.8 (SD=30.1).  Chain III reported the 

highest average weekly sales with a mean of $83,700 (SD=31,200).  Chain II reported the 

highest number of employees with a mean of 49.7 (SD=32.4).Chain I reported the lowest 

average weekly sales with a mean of $13,000 (SD=4,700) and the lowest number of 

employees with a mean of 3.9 (SD=2.1).   

Table 4.21 

Characteristics of the Scope of Grocery Stores’ Hot and Cold Food Bar Departments  

 Chain I Chain II Chain III Grand Mean 

Characteristic M SD M SD M SD M SD 

Average Weekly Sales
a 

13.0 4.7 70.8 28.7 83.7 31.2 56.2 39.2 

Number of Employees 3.9 2.1 49.7 32.4 17.3 24.4 23.8 30.1 

Note. 
a
Multiply value by $1,000. 

 

Understanding common practices used in the chains are an important part of 

describing the stores.  The use of thermometers, the frequency of calibrating these 

thermometers and the frequency of measuring temperatures in the hot and cold food bars 

is recorded in Table 4.22.   
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Table 4.22 

Thermometer Utilization and Temperature Control in Hot and Cold Food Bars  

 Chain I Chain II Chain III Cumulative 

Characteristic f % f % f % f % 

Type of Thermometer Used         

Long-stem Bimetallic 9 60.0 2 13.3 11 78.6 22 50.0 

Digital 1 6.7 14 93.3 4 28.6 19 43.2 

Thermocouple 2 13.3 4 26.7 0 0.0 6 13.6 

None Used 3 20.0 0 0.0 1 7.1 4 9.1 

Calibration Frequency         

Monthly 0 0.0 1 6.7 1 7.1 2 4.5 

Weekly 1 6.7 3 20.0 3 21.5 7 15.9 

Once a day 8 53.2 2 13.3 5 35.7 15 34.1 

Once a shift 4 26.7 2 13.3 4 28.6 10 22.7 

Don’t use Ls Bimetallic 1 6.7 6 40.0 0 0.0 7 15.9 

Other  1 6.7 1 6.7 1 7.1 3 6.9 

Measurement Frequency         

Hourly 14 93.3 1 6.7 1 7.1 16 36.4 

Every two hours 0 0.0 4 26.6 12 85.7 16 36.4 

Every four hours 1 6.7 9 60.0 1 7.1 11 25.0 

No Recommendations 0 0.0 1 6.7 0 0.0 1 2.2 

 

The most commonly used thermometer was the long-stem bimetallic 

thermometer.  This type was used in 50% (n=22) of the stores.  It was also the most 
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popular type of thermometer reported in two of the three chains.  Four stores (9.1%) 

reported not using a thermometer.   

Calibrating thermometers once a day was reported most frequently with 34.1% 

(n=15).  Calibrating thermometers once a month was the least frequent response with 

4.5% (n=2).  With the exception of Chain II where 40% (n=6) of the stores do not use 

long-stem bimetallic thermometers, the frequencies appear consistent with the cumulative 

percentages.  Unlike calibrating thermometer frequencies, the reported temperature 

measurement frequencies differed in each chain.   

Hourly measurements was the most frequent practice for Chain I with 93.3% (n 

=14).  Measuring temperatures every two hours was the most frequent practice for Chain 

III with 85.7% (n=12).  Measuring temperatures every four hours was the most frequent 

practice for Chain II with 60.0% (n=9).  Having no recommendations was the least 

frequent response with only 2.2% (n=1).   

An important aspect of food safety is appropriate sanitation, proper cleaning, and 

foodborne illness prevention.   Frequency of sanitation, methods of cleaning, and 

recommended store procedures regarding food safety are reported in Table 4.23.   
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Table 4.23 

Sanitation, Cleaning, and Foodborne Illness Prevention Methods Used  

 Chain I Chain II Chain III Cumulative 

Characteristic f % f % f % f % 

Sanitizing Frequency         

Hourly 4 26.7 5 33.3 5 35.9 14 31.8 

Every two hours 3 20.0 2 13.3 3 21.4 8 18.3 

Every four hours 4 26.7 2 13.3 1 7.1 7 15.9 

Once a day  1 6.7 0 0.0 1 7.1 2 4.5 

Other 3 19.9 6 40.1 4 28.5 13 29.5 

Cleaning Methods Used         

Three-compartment sink 15 100.0 11 73.3 9 64.3 35 79.5 

Dishwasher 1 6.7 2 13.3 8 57.1 11 25.0 

Bucket method 0 0.0 3 20.0 2 14.3 5 11.4 

Spray and wipe 1 6.7 2 13.3 0 0.0 3 6.8 

Store Procedures         

HACCP Safety Plan 13 86.7 10 66.7 14 100.0 37 84.1 

Allow hand sanitizer 15 100.0 4 26.7 5 35.7 24 54.5 

Allow bare hand contact 0 0.0 0 0.0 0 0.0 0 0.0 

 

Sanitizing the food bars hourly was the most frequent method reported 

cumulatively with 31.8% (n=14).  The least frequent response was sanitizing the food bar 

once a day with 4.5% (n=2).   Hourly sanitation was the most frequent response and daily 

sanitation was the least frequent in each chain individually as well.   
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When selecting the types of cleaning methods used, participants were allowed to 

select all the options that applied to their stores’ procedures.  A three-compartment sink 

was the most frequent cleaning method used cumulatively and individually in the chains 

with 79.5% (n=35) of the stores utilizing this method.  The least frequent cleaning 

method used was the spray and wipe method.  Only 6.8% (n=3) of the stores reported 

using this method.   

For store procedures participants were given either a yes or no option for each of 

the three areas.  HACCP Safety Plans are in place in 84.1% (n=37) of the stores and 

54.5% (n=24) of the stores allow the use of hand sanitizer.  None of the stores in the 

study reported allowing bare hand contact with foods.  Chain II had the lowest percentage 

of stores with HACCP Safety Plans (66.7%, n=10) and the lowest percentage of stores 

that allowed the use of hand sanitizer (26.7%, n=4). 

A final characteristic used to describe stores for this study was the frequency for 

time of placement of food on hot and cold food bars.  Results of the stores’ responses for 

time of placement are reported in Table 4.24.   
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Table 4.24 

Placement of Food on Hot and Cold Food Bars  

 Chain I Chain II Chain III Cumulative 

Characteristic f % f % f % f % 

Placement on Hot Bars         

Less than 15 min before 6 40.0 7 46.7 9 64.3 22 50.0 

15 – 30 min before 4 26.7 4 26.7 2 14.3 10 22.7 

30 – 45 min before 0 0.0 0 0.0 2 14.3 2 4.5 

45 – 60 min before 1 6.6 0 0.0 1 7.1 2 4.5 

More than 60 min before 0 0.0 1 6.7 0 0.0 1 2.3 

Other Time 4 26.7 3 20.0 0 0.0 7 15.9 

Placement on Cold Bars         

Less than 15 min before 3 20.0 3 20.0 5 35.7 11 25.0 

15 – 30 min before 4 26.7 3 20.0 4 28.6 11 25.0 

30 – 45 min before 2 13.3 3 20.0 1 7.1 6 13.6 

45 – 60 min before 1 6.7 2 13.3 3 21.4 6 13.6 

More than 60 min before 2 13.3 1 6.7 1 7.1 4 9.2 

Other Time 3 20.0 3 20.0 0 0.0 6 13.6 

 

The highest frequency for placement of food on hot bars is less than 15 minutes 

before starting service with 50% (n=22).  This was consistent with the chains 

individually.  For placing food on cold bars, the results were more evenly dispersed 

across the categories.  Less than 15 minutes before and 15 to 30 minutes before both 
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represent 25.0% (n=11) of the stores.  The lowest frequency in placing food on both hot 

(2.3%, n=1) and cold (9.2%, n=4) bars was more than an hour before starting service.   

Objective Three 

Objective three assessed the change in food safety knowledge of employees from 

the pre-assessment to the post-assessment.  Food safety knowledge was assessed through 

16 multiple choice items.  Each participant was given a score based on the percentage of 

items they answered correctly out of the 16 questions.  Scores were averaged among the 

control groups and treatment groups for both pre-training and post-training assessments 

for each chain individually and cumulatively.  Changes in scores were calculated for each 

category of participants. 

The difference in percentage scores were used for comparing and identifying 

changes between pre-training and post-training performance.  There are many different 

levels of pre-training food safety knowledge scores reported in this section.  Knowledge 

scores that are high in the pre-training assessment do not leave as large of a window for 

improvement to occur.  Identifying the changes in scores allowed researchers to compare 

and contrast but should not be the only way of measuring effectiveness or importance of 

an item. 

The food safety knowledge scores for managerial employees are reported in Table 

4.31.  The scores are reported as an average of the percentage of correct answers of all 

the managerial employees in each category identified in the study.  The difference in the 

pre-training and post-training scores represents the change in food safety knowledge that 

occurred over time between the collections of the data.  The control group received no 
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additional treatment between the assessments of knowledge; whereas, managerial 

employees in the treatment group participated in interventional training on food safety.  

Table 4.31 

Change in Food Safety Knowledge Scores for Managerial Employees  

 Chain I Chain II Chain III Cumulative 

Knowledge C T C T C T C T 

Pre-Training 68.8 68.0 81.3 83.8 65.6 70.9 71.3 74.8 

Post-Training  70.8 75.0 79.2 81.3 77.1 81.3 75.9 79.3 

Difference in Scores 2.0 7.0 (2.1) (2.5) 11.5 10.4 4.6 4.5 

Note. C=Control Group, T=Treatment Group 

  

Cumulatively the control group had lower pre-training (71.3%) and post-training 

(75.9%) scores than the treatment group (74.8%, 79.3%).  However, the difference in the 

amount of change that occurred over time between both groups was one-tenth of a 

percent.  Chain I’s pre-training scores were very close (68.8%, 68.0%), but a 7.0% 

increase occurred in the treatment group as opposed to the 2.0% increase that was seen in 

the control group between the pre-training and post-training assessments of knowledge.  

Chain II had the highest scores by far on the prior to the training with the control group 

scoring 81.3% and the treatment group scoring 83.8%.  Chain II also had a negative 

change in knowledge with both groups dropping in their average scores by 2.1% (control) 

and 2.5% (treatment).  Although Chain II had a decrease in scores, the percentage of 

correct answers on the post-training assessment remained the top scores represented in 

the data (79.2%, 81.3%).  Chain III’s control group started with the lowest score of 
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65.6%, but had the largest change of 11.0%.  Chain III’s treatment group also had an 

increase in knowledge from 70.9% (pre-training) to 81.3% (post-training) for a change of 

10.4%.   

The food safety knowledge scores for non-managerial employees are reported in 

Table 4.32.  The scores are reported as an average of the percentage of correct answers of 

all the non-managerial employees in each category identified in the study.  The difference 

in the pre-training and post-training scores represents the change in food safety 

knowledge that occurred over time between the collections of the data.  The managerial 

employees in the control group received no additional treatment between the assessments 

of knowledge; whereas, the managerial employees in the treatment group participated in 

interventional food safety training.  Non-managerial employees received not additional 

training as part of the study for neither group. 

Table 4.32 

Change in Food Safety Knowledge Scores for Non-managerial Employees   

 Chain I Chain II Chain III Cumulative 

Knowledge C T C T C T C T 

Pre-Training 62.8 59.0 75.0 71.5 63.5 58.8 67.2 62.5 

Post-Training  67.8 66.5 68.0 65.3 61.4 60.1 66.4 64.2 

Difference in Scores 5.0 7.5 (7.0) (6.2) (2.1) 1.3 (0.8) 1.7 

Note. C=Control Group, T=Treatment Group 

 

 The average knowledge scores for non-managerial employees were lower than the 

scores reported for managerial employees across the board.  Cumulatively the non-
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managerial employees pre-training scores were 67.2% for the control group and 62.5% 

for the treatment group.  A slight decrease of 0.8% was scored on the post-training score 

in the control group with a slight increase of 1.7% occurring in the treatment group.  

Chain I was only 0.2% away from having the lowest scores on the pre-training 

assessment and only 0.2% away from having the highest scores on the post-training 

assessment.  Chain I had the greatest amount of change for both the control group (5.0%) 

and the treatment group (7.5%).  Chain II had the highest scores on the pre-training 

assessment (75.0%, 71.5%) but, like the managerial employees, also showed the greatest 

decrease in knowledge scores (7.0%, 6.2%).  Even with the decrease in knowledge scores 

the non-managerial employees in Chain II had some of the highest scores recorded in the 

post-training assessment.  Chain III non-managerial employees showed the least amount 

of change from pre-training to post-training assessments.  The control group’s score 

decreased 2.1% while the treatment group’s score increased by 1.3%. 

 A comparison of food safety knowledge percentage scores between managerial 

and non-managerial employees was conducted to assess the difference in food safety 

knowledge between the two groups.  The pre-training and post-training food safety 

knowledge percentage scores for managerial and non-managerial employees in both the 

control group and the treatment group are displayed in Table 4.33.   
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Table 4.33 

Difference in Food Safety Knowledge Scores for Different Types of Employees   

 Chain I Chain II Chain III Grand Mean 

Knowledge C T C T C T C T 

Pre-Training         

Managerial  68.8 68.0 81.3 83.8 65.6 70.9 71.3 74.8 

Non-managerial  62.8 59.0 75.0 71.5 63.5 58.8 67.2 62.5 

Difference 6.0 9.0 6.3 12.3 2.1 12.1 4.1 12.3 

Post-Training          

Managerial  70.8 75.0 79.2 81.3 77.1 81.3 75.9 79.3 

Non-managerial  67.8 66.5 68.0 65.3 61.4 60.1 66.4 64.2 

Difference 3.0 8.5 11.2 16.0 15.7 21.2 9.5 15.1 

Note. C=Control Group, T=Treatment Group 

 

The average scores for managerial employees in every chain was consistently 

higher that the non-managerial employees’ scores.  In the pre-training, Chain II had the 

highest scores for both managerial and non-managerial employees, but also had the 

largest difference in scores with 6.3% in the control group and 12.3% in the treatment 

group.  The difference in food safety knowledge scores was consistently larger in the 

treatment groups for the pre-training assessment.  The difference of food safety 

knowledge scores between the managerial and non-managerial employees grew larger in 

every group except Chain I’s control group from the pre-training to the post-training.  

The gap of knowledge grew the largest in Chain III.  The control group had a 2.1% 

difference in the pre-training and a 15.7% difference in the post-training while the 
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treatment group went from a 12.1% difference in the pre-training to a 21.2% difference in 

the post-training.  The overall increase in the difference in food safety knowledge scores 

between the managerial and non-managerial employees in the control group was 5.4% 

and 2.8% for the treatment group. 

Scores also were calculated for each question individually.  The number of 

participants who answered each question correctly was scored as a percentage of the total 

participants who attempted to answer the question within in each of the four groups for 

both pre-training assessments and post-training assessments.   

To simplify identifying the questions, all 16 questions were sorted into four 

categories based on the criteria of the question.  The categories consisted of temperature 

control, foodborne illness and bacteria, cleaning and sanitation practices, and 

management policies.  These four categories and the codes used to identify these 

categories are reported in Table 4.34.  Questions were also labeled A–D for identification 

purposes within the categories.  The coding for individual questions was used in reporting 

findings for Objective 3 and Objective 4. 

Table 4.34 

Coding Guide for Questions 

Category Code 

Temperature Control I 

Foodborne Illness and Bacteria II 

Cleaning and Sanitation Practices III 

Management Policies IV 
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 After calculating the individual percentage scores for each question, the change in 

the percentage of correct responses for each question was calculated.  The change in food 

safety knowledge from the pre-training assessment to the post-training assessment for 

each question individually is represented in Table 4.35.  Four scores are reported for each 

question.  The change in managerial employees’ knowledge in regards to the specific 

question for both the control group and the treatment group is represented as well as the 

change in non-managerial employees’ knowledge in regards to the same question. 
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Table 4.35 

Change in the Percentage of Correct Responses for Each Question Individually 

 Managerial  Non-managerial  

Question C T C T 

I-A. Foods that require proper temperature control to assure food safety  

are referred to as – time/temperature control for safety foods 
26.9 (12.0) 3.1 (14.3) 

I-B. Time/temperature control for safety foods should not be  

in the temperature danger zone more than – four hours 
3.9 18.2 (12.7) (9.6) 

I-C. Maximum temperature for most refrigerated foods - 41ºF (7.7) 14.8 6.8 8.9 

I-D. Foods that are hot held should be at or above - 135ºF (57ºC) 9.7 5.6 (10.3) 12.5 

II-A. Foodborne illness outbreak occurs – when 2 or more people  

experience a similar illness after ingesting a common food 
4.9 14.8 13.4 17.5 

II-B. Bacteria grows best within the narrow range of temperatures  

known as temperature danger zone - 41ºF (5ºC) - 135ºF (57ºC) 
(3.7) (2.5) (36.8) (30.0) 

II-C. Most effective way to control the growth of bacteria in a retail  

food establishment is by controlling – time and temperature 
3.2 3.7 2.8 6.1 

II-D. According to HACCP principles, what are critical limits – max and min 

values that must be controlled to minimize the risk of food safety hazard 
9.8 6.0 10.8 5.0 

III-A. Good personal hygiene includes – keeping  

hands and clothes clean and sanitary 
9.6 7.4 4.0 9.3 

III-B. Four steps to effective cleaning and sanitizing – wash,  

rinse, sanitize, and air dry 
2.9 22.2 (10.6) 9.6 

III-C. General rule for cleaning frequency of food contact  

surfaces – anytime after contamination may have occurred 
(1.5) 16.0 (8.3) 8.6 

III-D. Number one contributing factor to foodborne illness  

in retail establishments – cross contamination 
39.4 (24.5) 1.9 (15.0) 

IV-A. According to FDA Food Code, how often must temperatures  

be taken for items on self-service food bars – every four hours 
(8.8) 5.6 (5.5) 20.7 

IV-B. Focus for food safety management programs – control time and  

temperature, practice good hygiene, preventing cross contamination 
(11.1) (4.0) 9.6 (6.8) 

IV-C. Which storage practice should prompt management to take  

corrective action – raw poultry stores above potato salad 
(0.3) (2.5) (15.1) 4.6 

IV-D. When using utensils at a self-service food bar – use one utensil for 

each food item, store utensil with the handle extending above  rim 
(3.7) 3.7 3.5 0.4 

Note. C=Control Group, T=Treatment Group  
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There were four questions reported with a positive change in all four groups and 

four other questions that showed four of the three groups improving in scores from pre-

training to post-training.  The eight questions were I-C, I-D, II-A, II-C, II-D, III-A, III-B, 

and IV-D.  The greatest change of 39.4% was reported from the managerial employees 

control group for question III-D.  There were eight questions that changed more in the 

treatment group than the control group for managerial employees (I-B, I-C, II-A, II-C, 

III-B, III-C, IV-A, and IV-D).  There were nine questions that changed more in the 

treatment group than the control group for non-managerial employees (I-C, I-D, II-A, II-

C, III-A, III-B, III-C, IV-A, and IV-C). 

Of the 16 questions in the food safety knowledge portion of the questionnaire, 

only one question (II-B) showed a negative change in all four groups from pre-training to 

post-training.  The non-managerial employees in the control group showed the largest 

decline on question II-B as well with a decline of -36.8%.  Questions that showed a 

negative change in the both the managerial and non-managerial control groups where the 

interventional training did not occur were questions II-B, III-C, IV-A, and IV-C.  

Questions that showed a negative change in both the managerial and non-managerial 

treatment groups after an training intervention took place were questions I-A, II-B, III-D, 

and IV-B. 

Food safety knowledge scores are also reported in Table 4.36 cumulatively based 

on categories of the questions.  The average change in percentage scores for the four 

questions in each category was reported to provide more detailed information of the 
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change in food safety knowledge from the pre-training assessment to the post-training 

assessment.   

Table 4.36 

Change in the Percentage of Correct Responses for Questions by Category 

 Managerial Non-managerial  

Categories C T C T 

I – Temperature Control 8.2 6.7 (3.3) (0.6) 

II – Foodborne Illness and Bacteria 3.6 5.5 (2.5) (0.3) 

II – Cleaning and Sanitation Practices 12.6 5.3 (3.3) 3.1 

IV – Management Policies (6.0) 0.7 5.7 4.7 

Total 4.6 4.5 (0.8) 1.7 

 Note. C=Control Group, T=Treatment Group  

 

 Although the managerial employees in the treatment group scored a tenth of a 

percentage point lower, neither of the treatment groups showed a negative change in food 

safety knowledge collectively based on the number of times each individual question was 

answered correctly.  The managerial employees in both groups increased the percentage 

of correct responses in each category except for Management Policies in the control 

group.  Non-managerial employees, however, decreased percentages in categories I and II 

and the control group in category III.  Overall the managerial employees’ two groups had 

a greater increase in percentage scores for the food safety knowledge than the non-

managerial employees’ two groups. 

 The change in percentage scores for food safety knowledge for individual 

questions for the managerial and non-managerial employees resulted in an increase of 
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correct responses of 3.8% for control group and a larger increase of 6.2% for the 

treatment group.   

Objective Four 

Objective four identified specific topics to be addressed in curriculum 

development.  The 16 questions used in the questionnaire to determine participants’ food 

safety knowledge were more closely examined in this section to identify the specific 

areas that were and were not affected by the interventional training.  Each question was 

analyzed individually for each store.  Stores scores were calculated by taking the average 

of the responses from each employee from the store.    Scores were also calculated for 

each participant within the four groups in the study.  The four groups consisted of the 

managerial employees in the control stores, the managerial employees in the treatment 

stores, the non-managerial employees in the control stores, and the non-managerial 

employees in the treatment stores.  The frequency and percentage of times the question 

was answered correctly in each group was described in the following section.  A table 

was provided to record groups’ specific scores on questions within each category with the 

frequency and percentage of correct responses. 

In order to adequately visualize the scores reported in the tables, the percentage of 

correct responses for each question was plotted on graphs.  Pre-training scores for each 

question were plotted on the Y-axis going vertically and post-training scores were plotted 

on the X-axis horizontally.  Each of the 16 questions were plotted and labeled using 

separate charts to represent each of the groups.  A line was placed on the median for both 



 Texas Tech University, Caleb Dodd, May 2011 

 

92 

 

scores to provide four quadrants to assist in identifying needs for training curriculum 

development.   

Questions plotted in Quadrant #1 represent items that scored high on pre-training 

assessment but low on post-training assessment.  Questions that are plotted in this 

quadrant represented topics that the time and/or treatment resulted in a negative effect.  

These items are important when identifying topics to be addressed in curriculum 

development.   

Questions plotted in Quadrant #2 represent items that scored high on pre-training 

assessment and high on post-training assessment.  Questions that are plotted in this 

quadrant represented topics that time and/or treatment had little or no effect on due to the 

knowledge already being existent.  These topics are of the least importance when 

identifying areas of focus for curriculum development.   

Questions plotted in Quadrant #3 represent items that scored low on the pre-

training assessment and high on the post-training assessment.  Questions plotted in this 

quadrant represent topics on which time and/or training resulted in a positive effect.  

These items are not of great importance in developing curriculum as knowledge scores in 

this quadrant are being affected with current training and time. 

Questions plotted in Quadrant #4 represent items that scored low on the pre-

training assessment and low on the post-training assessment.  Questions plotted in this 

quadrant represented topics on which time and/or training had little or no effect.  This 

quadrant is the most important quadrant for this study.  Topics identified in this category 

are critical areas to address for developing curriculum.   
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When describing the findings, the quadrants are addressed in level of importance 

beginning with Quadrant #4, then discussing Quadrant #1, and finishing with Quadrant 

#2 and Quadrant #3.  The numbers of questions in each quadrant are summated at the end 

of the section. 

Findings for stores within each chain. 

 This study did not lend itself to identifying changes in food safety knowledge for 

individuals but for entire stores, therefore, the food safety knowledge scores reported 

were representative of food safety knowledge for an entire store.  Table 4.41 shows the 

mean scores for each question individually calculated from the average score of 

employees at each store.  Scores were averaged for each chain separately and collectively 

for the pre-training assessment of food safety knowledge.  
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Table 4.41 

Percentage of Correct Responses for Stores on Pre-Training Food Safety Knowledge 

 I
a 

II
a 

III
a 

Mean
b 

Question % % % % 

I-A. Foods that require proper temperature control to assure food safety  

are referred to as – time/temperature control for safety foods 
32.3 34.3 36.4 34.1 

I-B. Time/temperature control for safety foods should not be  

in the temperature danger zone more than – four hours 
29.0 31.4 40.9 33.0 

I-C. Maximum temperature for most refrigerated foods - 41ºF 87.1 80.0 77.3 81.8 

I-D. Foods that are hot held should be at or above - 135ºF (57ºC) 9.7 37.1 0.0 18.2 

II-A. Foodborne illness outbreak occurs – when 2 or more people  

experience a similar illness after ingesting a common food 
64.5 62.9 68.2 65.8 

II-B. Bacteria grows best within the narrow range of temperatures  

known as temperature danger zone - 41ºF (5ºC) - 135ºF (57ºC) 
90.3 8.6 86.4 56.8 

II-C. Most effective way to control the growth of bacteria in a retail  

food establishment is by controlling – time and temperature 
93.6 94.3 90.9 93.2 

II-D. According to HACCP principles, what are critical limits – max and min 

values that must be controlled to minimize the risk of food safety hazard 
90.3 82.9 59.1 79.6 

III-A. Good personal hygiene includes – keeping  

hands and clothes clean and sanitary 
77.4 88.6 77.3 81.9 

III-B. Four steps to effective cleaning and sanitizing – wash,  

rinse, sanitize, and air dry 
74.2 85.7 68.2 77.3 

III-C. General rule for cleaning frequency of food contact  

surfaces – anytime after contamination may have occurred 
90.3 82.9 86.4 86.4 

III-D. Number one contributing factor to foodborne illness  

in retail establishments – cross contamination 
35.5 48.6 13.6 35.2 

IV-A. According to FDA Food Code, how often must temperatures  

be taken for items on self-service food bars – every four hours 
25.8 45.7 0.0 27.3 

IV-B. Focus for food safety management programs – control time and  

temperature, practice good hygiene, preventing cross contamination 
90.3 88.6 86.4 88.7 

IV-C. Which storage practice should prompt management to take  

corrective action – raw poultry stores above potato salad 
87.1 97.1 86.4 90.9 

IV-D. When using utensils at a self-service food bar – use one utensil for 

each food item, store utensil with the handle extending above  rim 
100.0 97.1 95.5 97.7 

Note. 
a
Represents chain identification number. 

b
Grand mean between all chains. 
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 There were seven questions that were answered correctly by employees at more 

than 80% of the stores collectively.  These questions were I-C, II-C, III-A, III-C, IV-B, 

IV-C, and IV-D.  Five of these seven questions (II-C, III-C, IV-B, IV-C, and IV-D) were 

consistently above 80% in all three chains.  Questions II-C and IV-D scored above 90% 

in all three chains with question IV-D having the highest grand mean of 97.7%.   

There were five questions that were answered correctly by employees at less than 

40% of the stores collectively.  These questions were I-A, I-B, I-D, III-D, and IV-A.  

Only two of these five questions (I-A and I-D) scored below 40% within each chain.  

Questions I-A and I-D scored below 40% in all three chains with Question I-D having the 

lowest grand mean of 18.2%.   

The majority of the questions were scored consistently between the different 

chains on the pre-training assessment.  However, a few questions display a large variance 

between the different chains.  Question II-B scored a 90.3% in Chain I and 86.4% in 

Chain III, but in Chain II the same question scored 8.6%.  Likewise, Questions II-D and 

IV-A displayed a much lower score in Chain III when compared to Chains I and II. 

Table 4.42 shows the mean scores for each question individually based on the 

results of employees from each chain separately and collectively for the post-training 

assessment of food safety knowledge. 
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Table 4.42 

Percentage of Correct Responses for Stores on Post-Training Food Safety Knowledge 

 I
a 

II
a 

III
a 

Mean
b 

Question % % % % 

I-A. Foods that require proper temperature control to assure food safety  

are referred to as – time/temperature control for safety foods 
38.6 41.9 40.0 40.0 

I-B. Time/temperature control for safety foods should not be  

in the temperature danger zone more than – four hours 
43.5 43.8 45.6 44.3 

I-C. Maximum temperature for most refrigerated foods - 41ºF 65.2 75.0 82.9 73.5 

I-D. Foods that are hot held should be at or above - 135ºF (57ºC) 4.4 37.5 17.1 17.9 

II-A. Foodborne illness outbreak occurs – when 2 or more people  

experience a similar illness after ingesting a common food 
40.0 53.1 60.0 50.0 

II-B. Bacteria grows best within the narrow range of temperatures  

known as temperature danger zone - 41ºF (5ºC) - 135ºF (57ºC) 
84.8 100.0 91.4 91.1 

II-C. Most effective way to control the growth of bacteria in a retail  

food establishment is by controlling – time and temperature 
86.7 90.3 94.3 90.1 

II-D. According to HACCP principles, what are critical limits – max and min 

values that must be controlled to minimize the risk of food safety hazard 
69.6 87.5 60.0 71.7 

III-A. Good personal hygiene includes – keeping  

hands and clothes clean and sanitary 
71.7 87.5 68.6 75.2 

III-B. Four steps to effective cleaning and sanitizing – wash,  

rinse, sanitize, and air dry 
78.3 84.4 71.4 77.9 

III-C. General rule for cleaning frequency of food contact  

surfaces – anytime after contamination may have occurred 
84.8 87.5 88.6 86.7 

III-D. Number one contributing factor to foodborne illness  

in retail establishments – cross contamination 
43.2 43.8 17.1 35.1 

IV-A. According to FDA Food Code, how often must temperatures  

be taken for items on self-service food bars – every four hours 
13.3 46.9 5.7 20.5 

IV-B. Focus for food safety management programs – control time and  

temperature, practice good hygiene, preventing cross contamination 
80.4 100.0 82.9 86.7 

IV-C. Which storage practice should prompt management to take  

corrective action – raw poultry stores above potato salad 
78.3 100.0 65.7 80.5 

IV-D. When using utensils at a self-service food bar – use one utensil for 

each food item, store utensil with the handle extending above  rim 
97.8 100.0 88.6 95.6 

Note. 
a
Represents chain identification number. 

b
Grand mean between all chains. 
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One less question scored more than 80% in the post-training assessment than in 

the pre-training assessment.  Six questions were answered correctly by employees at 

more than 80% of the stores collectively in the post-training.  These questions were II-B, 

II-C, III-C, IV-B, IV-C, and IV-D.  Five of these six questions (II-B, II-C, III-C, IV-B, 

and IV-D) were consistently above 80% in all three chains.  Question IV-D again had the 

highest score with a grand mean of 95.6%.   

There were three questions that were answered correctly by employees at less 

than 40% of the stores collectively.  These questions (I-D, III-D, and IV-A) were also 

below 40% in the pre-training for stores scores.  Only one of these three questions (I-D) 

scored below 40% within each chain.  Question I-D scored below 40% in all three chains 

lowest grand mean of 17.9%.   

Scores for the post-training were more consistent between chains than scores in 

the pre-training.  However, a few questions were identified with a large degree of 

variance between the different chains.  Question III-D scored a 43.2% in Chain I and 

43.8% in Chain II, but in Chain III the same question scored 17.1%.  Similarly, Question 

IV-A displayed a much higher score in Chain II when compared to Chains I and III.  Four 

questions were answered correctly by employees at every store in Chain II; these 

questions were II-B, IV-B, IV-C, and IV-D. 

The grand mean of the three chains average scores for correct responses to the 16 

questions answered in the pre-training and post-training assessments were plotted in 

Figure 4.1.  The median for pre-training scores were 78.5%.  The median for post-

training scores were 74.4%.   
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Six questions (I-A, I-B, I-D, II-A, III-D, and IV-A) were plotted in Quadrant #4, 

the most important quadrant for identifying specific topics to be addressed in curriculum 

development.  These questions represent a low pre-training percentage and a low post-

training percentage.  Two questions (I-C and II-D) fell into Quadrant #1, also an 

important quadrant for identifying areas to be addressed in curriculum development.  

Both of these questions were in the top half of scores for the pre-training but scored 

below the median (74.4%) on the post-training assessment.   
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Figure 4.1. A scatter graph with percentage scores of correct responses for individual 

food safety knowledge questions plotted for the pre-training assessments and the post-

training assessments for all stores included in the study. 
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Seven questions (II-C, III-A, III-B, III-C, IV-B, IV-C, and IV-D) fell securely in 

Quadrant #2, the least important quadrant for identifying specific topics to be addressed 

in curriculum development.  These questions were in the top half of scores for the pre-

training and top half for the post-training assessment.  One question (II-B) was plotted in 

Quadrant #3, also a less important quadrant for identifying areas to be addressed in 

curriculum because the food safety knowledge is established over time in the industry.  

This question was below the median on the pre-training but scored above the median on 

the post-training assessment. 

Findings for Managerial Employees in the Control Stores. 

In addition to the quadrant analysis of stores, researchers felt it was necessary to 

perform a quadrant analysis for managerial and non-managerial employees in the 

treatment and control groups.  The frequency and percentages of accurate responses for 

each question answered correctly by managerial employees in the control group for both 

the pre-training assessment and the post-training assessment of the food safety 

knowledge portion of the questionnaire were reported in Table 4.43.  There were 29 

managerial employees who participated in the pre-training questionnaire and 27 

managerial employees who participated in the post-training questionnaire who were 

affiliated with the control group.   
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Table 4.43 

Frequency of Correct Responses for Managerial Employees at Control Stores 

 Pre-Training Post-Training  

Question f % f % 

I-A. Foods that require proper temperature control to assure food safety  

are referred to as – time/temperature control for safety foods 
4 13.8 11 40.7 

I-B. Time/temperature control for safety foods should not be  

in the temperature danger zone more than – four hours 
15 51.7 15 55.6 

I-C. Maximum temperature for most refrigerated foods - 41ºF 28 96.6 24 88.9 

I-D. Foods that are hot held should be at or above - 135ºF (57ºC) 9 31.0 11 40.7 

II-A. Foodborne illness outbreak occurs – when 2 or more people  

experience a similar illness after ingesting a common food 
19 65.5 19 70.4 

II-B. Bacteria grows best within the narrow range of temperatures  

known as temperature danger zone - 41ºF (5ºC) - 135ºF (57ºC) 
29 100.0 26 96.3 

II-C. Most effective way to control the growth of bacteria in a retail  

food establishment is by controlling – time and temperature 
27 93.1 26 96.3 

II-D. According to HACCP principles, what are critical limits – max and min 

values that must be controlled to minimize the risk of food safety hazard 
24 82.8 25 92.6 

III-A. Good personal hygiene includes – keeping  

hands and clothes clean and sanitary 
23 79.3 24 88.9 

III-B. Four steps to effective cleaning and sanitizing – wash,  

rinse, sanitize, and air dry 
26 89.7 25 92.6 

III-C. General rule for cleaning frequency of food contact  

surfaces – anytime after contamination may have occurred 
23 79.3 21 77.8 

III-D. Number one contributing factor to foodborne illness  

in retail establishments – cross contamination 
9 31.0 19 70.4 

IV-A. According to FDA Food Code, how often must temperatures  

be taken for items on self-service food bars – every four hours 
9 31.0 6 22.2 

IV-B. Focus for food safety management programs – control time and  

temperature, practice good hygiene, preventing cross contamination 
29 100.0 24 88.9 

IV-C. Which storage practice should prompt management to take  

corrective action – raw poultry stores above potato salad 
28 96.6 26 96.3 

IV-D. When using utensils at a self-service food bar – use one utensil for 

each food item, store utensil with the handle extending above  rim 
29 100.0 26 96.3 
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Three questions were answered correctly by all (100.0%) the managerial 

employees in the control group in the pre-training assessment, questions II-B, IV-B, and 

IV-D.  There were three other questions with scores in the 90 percentile on the pre-

training assessment.  These questions were I-C (96.6%), II-C (93.1%), and IV-C (96.6%).  

Question I-A received the lowest frequency in the pre-training with 13.8% answering 

correctly.  Other low frequency questions reported in the pre-training scores were 

questions I-D (31.0%), III-D (31.0%), and IV-A (31.0%) all having a frequency of nine.   

Although there were six questions with scores above the 90 percentile on the post-

training assessment, none of the questions were answered correctly by all the managerial 

employees.  Questions with scores above 90% were questions II-B (96.3%), II-C 

(96.3%), II-D (92.6%), III-B (92.6%), IV-C (96.3%), and IV-D (96.3%).  The lowest 

score recorded in the post-training study was 22.2% for question IV-A.  Other low 

frequency questions in the post-training assessment were questions I-A (40.7%) and I-D 

(40.7%).  Both were answered correctly eleven times. 

The percentage of correct responses to the 16 questions answered in the pre-

training and post-training assessments of managerial employees in the control group were 

plotted in Figure 4.2.  The median for pre-training scores were 81.1%.  The median for 

post-training scores were 88.9%.   
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Seven questions (I-A, I-B, I-D, II-A, III-C, III-D, and IV-A) were plotted in 

Quadrant #4, the most important quadrant for identifying specific topics to be addressed 

in curriculum development.  These questions represent a low pre-training percentage and 

a low post-training percentage.  Two questions (I-C and IV-B) fell partially into Quadrant 
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Figure 4.2. A scatter graph with percentage scores of correct responses to individual 

food safety knowledge questions plotted for the pre-training assessments and the post-

training assessments for the managerial employees at control stores. 
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development.  Both of these questions were in the top half of scores for the pre-training 

but scored the same as the median (88.9%) on the post-training assessment.   

Six questions (II-B, II-C, II-D, III-B, IV-C, and IV-D) fell securely in Quadrant 

#2, the least important quadrant for identifying specific topics to be addressed in 

curriculum development.  These questions were in the top half of scores for the pre-

training and top half for the post-training assessment.  One question (III-A) fell partially 

into Quadrant #3, also a less important quadrant for identifying areas to be addressed in 

curriculum because the food safety knowledge is established over time in the industry.  

This question was below the median (81.1%) on the pre-training but scored the same as 

the median (88.9%) on the post-training assessment. 

Findings for Managerial Employees in the Treatment Stores. 

The frequency and percentages of accurate responses for each question answered 

correctly by managerial employees in the treatment group for both the pre-training 

assessment and the post-training assessment of the food safety knowledge portion of the 

questionnaire were reported in Table 4.44.  There were 27 managerial employees who 

participated in the pre-training questionnaire and 16 managerial employees who 

participated in the post-training questionnaire who were affiliated with the treatment 

group.   
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Table 4.44 

Frequency of Correct Responses for Managerial Employees at Treatment Stores 

 Pre-Training Post-Training  

Question f % f % 

I-A. Foods that require proper temperature control to assure food safety  

are referred to as – time/temperature control for safety foods 
10 37.0 4 25.0 

I-B. Time/temperature control for safety foods should not be  

in the temperature danger zone more than – four hours 
17 63.0 13 81.2 

I-C. Maximum temperature for most refrigerated foods - 41ºF 23 85.2 16 100.0 

I-D. Foods that are hot held should be at or above - 135ºF (57ºC) 12 44.4 8 50.0 

II-A. Foodborne illness outbreak occurs – when 2 or more people  

experience a similar illness after ingesting a common food 
23 85.2 16 100.0 

II-B. Bacteria grows best within the narrow range of temperatures  

known as temperature danger zone - 41ºF (5ºC) - 135ºF (57ºC) 
26 96.3 15 93.8 

II-C. Most effective way to control the growth of bacteria in a retail  

food establishment is by controlling – time and temperature 
26 96.3 16 100.0 

II-D. According to HACCP principles, what are critical limits – max and min 

values that must be controlled to minimize the risk of food safety hazard 
22 81.5 14 87.5 

III-A. Good personal hygiene includes – keeping  

hands and clothes clean and sanitary 
25 92.6 16 100.0 

III-B. Four steps to effective cleaning and sanitizing – wash,  

rinse, sanitize, and air dry 
21 77.8 16 100.0 

III-C. General rule for cleaning frequency of food contact  

surfaces – anytime after contamination may have occurred 
21 77.8 15 93.8 

III-D. Number one contributing factor to foodborne illness  

in retail establishments – cross contamination 
10 37.0 2 12.5 

IV-A. According to FDA Food Code, how often must temperatures  

be taken for items on self-service food bars – every four hours 
12 44.4 8 50.0 

IV-B. Focus for food safety management programs – control time and  

temperature, practice good hygiene, preventing cross contamination 
23 85.2 13 81.2 

IV-C. Which storage practice should prompt management to take  

corrective action – raw poultry stores above potato salad 
26 96.3 15 93.8 

IV-D. When using utensils at a self-service food bar – use one utensil for 

each food item, store utensil with the handle extending above  rim 
26 96.3 16 100.0 
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There were five questions (II-B, II-C, III-A, IV-C, and IV-D) that more that 90% 

of managerial employees answered correctly in the pre-training assessment.  There were 

no questions on the pre-training assessment that managerial employees in the treatment 

stores all answered correctly.  Questions I-A and III-D received the lowest frequencies in 

the pre-training with 37.0% answering correctly.  Other low frequency questions reported 

in the pre-training scores were questions I-D (44.4%) and IV-A (44.4%), both having a 

frequency of 12.   

There were six questions on the post-training assessment that 100.0% (n=16) of 

the managerial employees answered correctly. These questions were I-C, II-A, II-C, III-

A, III-B, and IV-D.  Other questions that that scored above 90% were questions II-B 

(93.8%), III-C (93.8%), and IV-C (93.8%).  The lowest score recorded in the post-

training study was 12.5% for question III-D.  Other low frequency questions in the post-

training assessment were questions I-A (25.0%), I-D (50.0%), and III-D (50.0%). 

The percentage of correct responses to the 16 questions answered in the pre-

training and post-training assessments of managerial employees in the treatment group 

were plotted in Figure 4.3.  The median for pre-training scores were 83.4%.  The median 

for post-training scores were 93.8%.   
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Six questions (I-A, I-B, I-D, II-D, III-D, and IV-A) were plotted in Quadrant #4.  

Five of the six questions also fell into Quadrant #4 in the managerial employees’ control 

group.  Three questions (II-B, IV-B, and IV-C) fell into Quadrant #1.  Only one of these 

three questions fell into the same quadrant in the managerial employees’ control group.  

Five questions (I-C, II-A, II-C, III-A, and IV-D) fell securely in Quadrant #2.  Two 

questions (III-B and III-A) fell into Quadrant #3.   
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Figure 4.3. A scatter graph with percentage scores of correct responses to individual 

food safety knowledge questions plotted for the pre-training assessments and the post-

training assessments for the managerial employees at treatment stores. 
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Making a comparison of questions in the different quadrants for the control and 

treatment groups was difficult.  The placement of questions in the quadrants for 

managerial employees in the control groups and treatment groups were listed in Table 

4.45 to assist in identifying the common trends that appeared.  Questions plotted in 

Quadrants #4 and #1 represent items that are very important to incorporate into the 

development of food safety curriculum; whereas, questions plotted in Quadrants #2 and 

#3 are less important. 
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Table 4.45 

Summary of Questions Plotted in Quadrants for Managerial Employees’ Stores 

Question Control Treatment 

I-A. Foods that require proper temperature control to assure food safety  

are referred to as – time/temperature control for safety foods 
Quad #4 Quad #4 

I-B. Time/temperature control for safety foods should not be  

in the temperature danger zone more than – four hours 
Quad #4 Quad #4 

I-C. Maximum temperature for most refrigerated foods - 41ºF Quad #1 Quad #2 

I-D. Foods that are hot held should be at or above - 135ºF (57ºC) Quad #4 Quad #4 

II-A. Foodborne illness outbreak occurs – when 2 or more people  

experience a similar illness after ingesting a common food 
Quad #4 Quad #2 

II-B. Bacteria grows best within the narrow range of temperatures  

known as temperature danger zone - 41ºF (5ºC) - 135ºF (57ºC) 
Quad #2 Quad #1 

II-C. Most effective way to control the growth of bacteria in a retail  

food establishment is by controlling – time and temperature 
Quad #2 Quad #2 

II-D. According to HACCP principles, what are critical limits – max and min 

values that must be controlled to minimize the risk of food safety hazard 
Quad #2 Quad #4 

III-A. Good personal hygiene includes – keeping  

hands and clothes clean and sanitary 
Quad #3 Quad #2 

III-B. Four steps to effective cleaning and sanitizing – wash,  

rinse, sanitize, and air dry 
Quad #2 Quad #3 

III-C. General rule for cleaning frequency of food contact  

surfaces – anytime after contamination may have occurred 
Quad #4 Quad #3 

III-D. Number one contributing factor to foodborne illness  

in retail establishments – cross contamination 
Quad #4 Quad #4 

IV-A. According to FDA Food Code, how often must temperatures  

be taken for items on self-service food bars – every four hours 
Quad #4 Quad #4 

IV-B. Focus for food safety management programs – control time and  

temperature, practice good hygiene, preventing cross contamination 
Quad #1 Quad #1 

IV-C. Which storage practice should prompt management to take  

corrective action – raw poultry stores above potato salad 
Quad #2 Quad #1 

IV-D. When using utensils at a self-service food bar – use one utensil for 

each food item, store utensil with the handle extending above  rim 
Quad #2 Quad #2 
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 There were six questions (I-A, I-B, I-D, III-D, IV-A, and IV-B) that fell into 

Quadrants #4 or #1 for both the control group and treatment group.  Six other questions 

fell into these quadrants for either the control group (I-C, II-A, and III-C) or the treatment 

group (II-B, II-D, and IV-C).  Questions II-C, III-A, III-B, and IV-D were plotted in 

Quadrants #2 and #3. 

Findings for Non-managerial Employees in the Control Stores. 

The frequency and percentages of accurate responses for each question answered 

correctly by non-managerial employees in the control group for both the pre-training 

assessment and the post-training assessment of the food safety knowledge portion of the 

questionnaire were reported in Table 4.46.  Data was collected from 57 non-managerial 

employees’ pre-training questionnaires and 48 non-managerial employees’ post-training 

questionnaires who were affiliated with the control group.   
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Table 4.46 

Frequency of Correct Responses for Non-managerial Employees at Control Stores 

 Pre-Training Post-Training  

Question f % f % 

I-A. Foods that require proper temperature control to assure food safety  

are referred to as – time/temperature control for safety foods 
22 38.6 20 41.7 

I-B. Time/temperature control for safety foods should not be  

in the temperature danger zone more than – four hours 
25 43.9 15 31.2 

I-C. Maximum temperature for most refrigerated foods - 41ºF 46 80.7 42 87.5 

I-D. Foods that are hot held should be at or above - 135ºF (57ºC) 13 22.8 6 12.5 

II-A. Foodborne illness outbreak occurs – when 2 or more people  

experience a similar illness after ingesting a common food 
28 49.1 30 62.5 

II-B. Bacteria grows best within the narrow range of temperatures  

known as temperature danger zone - 41ºF (5ºC) - 135ºF (57ºC) 
53 93.0 27 56.2 

II-C. Most effective way to control the growth of bacteria in a retail  

food establishment is by controlling – time and temperature 
53 93.0 46 95.8 

II-D. According to HACCP principles, what are critical limits – max and min 

values that must be controlled to minimize the risk of food safety hazard 
39 68.4 38 79.2 

III-A. Good personal hygiene includes – keeping  

hands and clothes clean and sanitary 
44 77.2 39 81.2 

III-B. Four steps to effective cleaning and sanitizing – wash,  

rinse, sanitize, and air dry 
50 87.7 37 77.1 

III-C. General rule for cleaning frequency of food contact  

surfaces – anytime after contamination may have occurred 
51 89.5 39 81.2 

III-D. Number one contributing factor to foodborne illness  

in retail establishments – cross contamination 
25 43.9 22 45.8 

IV-A. According to FDA Food Code, how often must temperatures  

be taken for items on self-service food bars – every four hours 
15 26.3 10 20.8 

IV-B. Focus for food safety management programs – control time and  

temperature, practice good hygiene, preventing cross contamination 
48 84.2 45 93.8 

IV-C. Which storage practice should prompt management to take  

corrective action – raw poultry stores above potato salad 
46 80.7 46 95.8 

IV-D. When using utensils at a self-service food bar – use one utensil for 

each food item, store utensil with the handle extending above  rim 
55 96.5 48 100.0 
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Three questions were answered correctly by more than 90.0% of the non-

managerial employees in the control group in the pre-training assessment: questions II-B, 

II-C, and IV-D.  There were five other questions with scores in the 80 percentile on the 

pre-training assessment.  These questions were I-C (80.7%), III-B (87.7%), III-C 

(89.5%), IV-B (84.2%), and IV-C (80.7%).  Question I-D received the lowest frequency 

in the pre-training with 22.8% answering correctly.  Other questions with less than 50% 

of accurate responses in the pre-training assessment were I-A (38.6%), I-B (43.9%), II-A 

(49.1), III-D (43.9%), and IV-A (26.3%).   

There were four questions with scores above the 90 percentile on the post-training 

assessment, one with a perfect score.  Questions with scores above 90% were questions 

II-C (95.8%), IV-B (93.8%), IV-C (95.8%), and IV-D (100.0%).  The lowest score 

recorded in the post-training study was 12.5% for question I-D.  Other questions that 

more than half of the non-managerial employees answered incorrectly in the post-training 

assessment were questions I-A (41.7%), I-B (31.2%), III-D (45.8%), and IV-A (20.8%). 

The percentage of correct responses to the 16 questions answered in the pre-

training and post-training assessments of non-managerial employees in the control group 

were plotted in Figure 4.4.  The median for pre-training scores were 79.0%.  The median 

for post-training scores were 78.2%.   
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There were six questions (I-A, I-B, I-D, II-A, III-D, and IV-A) plotted in 

Quadrant #4; the most important quadrant for identifying specific topics to be addressed 

in curriculum development.  All six of these questions were plotted in Quadrant #4 from 

the scores recorded from the managerial non-managerial employees in the control groups.  

These questions represent a low pre-training percentage and a low post-training 

percentage.  Two questions, II-B and III-B fell into Quadrant #1, this quadrant is also 
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Figure 4.4. A scatter graph with percentage scores of correct responses to individual 

food safety knowledge questions plotted for the pre-training assessments and the post-

training assessments for the non-managerial employees at control stores. 
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important for identifying areas to be addressed in curriculum development.  Both of these 

questions were in the top half of scores for the pre-training but scored in the lower half in 

the post-training assessment.   

Six questions (I-C, II-C, III-C, IV-B, IV-C, and IV-D) were plotted in Quadrant 

#2, the least important quadrant for identifying specific topics to be addressed in 

curriculum development.  These questions were in the top half of scores for the pre-

training and post-training assessments.  Two questions (II-D and III-A) fell into Quadrant 

#3, also a less important quadrant for identifying areas to be addressed in curriculum.  

These questions were below the median (79.0%) on the pre-training and below the 

median (78.2%) on the post-training assessment. 

Findings for Non-managerial Employees in the Treatment Stores. 

The frequency and percentages of accurate responses for each question answered 

correctly by non-managerial employees in the treatment group on both the pre-training 

assessment and the post-training assessment for the food safety knowledge portion of the 

questionnaire were reported in Table 4.47.  There were 56 non-managerial employees 

who participated in the pre-training questionnaire and 40 non-managerial employees who 

participated in the post-training questionnaire from stores in the treatment group.   
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Table 4.47 

Frequency of Correct Responses for Non-managerial Employees at Treatment Stores 

 Pre-Training Post-Training  

Question f % f % 

I-A. Foods that require proper temperature control to assure food safety  

are referred to as – time/temperature control for safety foods 
22 39.3 10 25.0 

I-B. Time/temperature control for safety foods should not be  

in the temperature danger zone more than – four hours 
25 44.6 14 35.0 

I-C. Maximum temperature for most refrigerated foods - 41ºF 37 66.1 30 75.0 

I-D. Foods that are hot held should be at or above - 135ºF (57ºC) 7 12.5 10 25.0 

II-A. Foodborne illness outbreak occurs – when 2 or more people  

experience a similar illness after ingesting a common food 
28 50.0 27 67.5 

II-B. Bacteria grows best within the narrow range of temperatures  

known as temperature danger zone - 41ºF (5ºC) - 135ºF (57ºC) 
49 87.5 23 57.5 

II-C. Most effective way to control the growth of bacteria in a retail  

food establishment is by controlling – time and temperature 
47 83.9 36 90.0 

II-D. According to HACCP principles, what are critical limits – max and min 

values that must be controlled to minimize the risk of food safety hazard 
42 75.0 32 80.0 

III-A. Good personal hygiene includes – keeping  

hands and clothes clean and sanitary 
41 73.2 33 82.5 

III-B. Four steps to effective cleaning and sanitizing – wash,  

rinse, sanitize, and air dry 
38 67.9 31 77.5 

III-C. General rule for cleaning frequency of food contact  

surfaces – anytime after contamination may have occurred 
47 83.9 37 92.5 

III-D. Number one contributing factor to foodborne illness  

in retail establishments – cross contamination 
21 37.5 9 22.5 

IV-A. According to FDA Food Code, how often must temperatures  

be taken for items on self-service food bars – every four hours 
8 14.3 14 35.0 

IV-B. Focus for food safety management programs – control time and  

temperature, practice good hygiene, preventing cross contamination 
50 89.3 33 82.5 

IV-C. Which storage practice should prompt management to take  

corrective action – raw poultry stores above potato salad 
45 80.4 34 85.0 

IV-D. When using utensils at a self-service food bar – use one utensil for 

each food item, store utensil with the handle extending above  rim 
53 94.6 38 95.0 
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There was one question answered correctly by more than 90% of the non-

managerial employees from the treatment group for the pre-training assessment.  Fifty-

three non-managerial employees (94.6%) answered question IV-D correctly.  There were 

five other questions with scores in the 80 percentile on the pre-training assessment.  

These questions were II-B (87.5%), II-C (83.9%), III-C (83.9%), IV-B (89.3%), and IV-C 

(80.4%).  Question I-D received the lowest frequency in the pre-training with 12.5% of 

non-managerial employees answering correctly.  There were four other items that more 

than half of the non-managerial employees answered incorrectly on the pre-training 

assessment.  These included questions I-A (39.3%), I-B (44.6%), III-D (37.5%), and IV-

A (14.3%).   

Seven questions in the non-managerial employees post-training assessment for the 

treatment group had more than four out of five accurate responses.  Questions with scores 

above 80% were questions II-C (90.0%), II-D (80.0%), III-A (82.5%), III-C (92.5%), IV-

B (82.5%), IV-C (85.0%), and IV-D (95.0%).  The lowest score recorded in the post-

training study was 22.5% for question III-D.  Other low frequency questions with less 

than half of the non-managerial employees answering correctly were I-A (25.0%), I-B 

(35.0%), I-D (25.0%), and IV-A (35.0%). 

The percentage of correct responses to the 16 questions answered in the pre-

training and post-training assessments of non-managerial employees in the treatment 

group were plotted in Figure 4.5.  The median for pre-training scores were 70.6%.  The 

median for post-training scores were 76.3%.   
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There were seven questions (I-A, I-B, I-C, I-D, II-A, III-D, and IV-A) that were 

plotted in Quadrant #4.  Six of these seven were also plotted in Quadrant #4 for the non-

managerial employees in the control group.  One question (II-B) fell into Quadrant #1.  

This question also fell into Quadrant #1 for the non-managerial employees in the control 

group.  Seven questions (II-C, II-D, III-A, III-C, IV-B, IV-C, and IV-D) fell securely in 

Quadrant #2.  The last question (III-B) fell into Quadrant #3.   
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Figure 4.5. A scatter graph with percentage scores of correct responses to individual 

food safety knowledge questions plotted for the pre-training assessments and the post-

training assessments for the non-managerial employees at treatment stores. 
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There were five questions (I-A, I-B, I-D, III-D, and IV-D) that were plotted in 

Quadrant #4 for both managerial and non-managerial employees for both the control 

group and treatment group.  These five questions identify specific topics that should be 

addressed in developing food safety curriculum.  Question II-A also appeared in 

Quadrant #4 three times and question II-B appeared in Quadrant #1 three times. 

As with the managerial employees, making a comparison of questions in the 

different quadrants for the control and treatment groups was difficult.  The placement of 

questions in the quadrants for non-managerial employees in the control groups and 

treatment groups were listed in Table 4.48 to assist in identifying the common trends that 

appeared.  Again, questions plotted in Quadrants #4 and #1 represent items that are very 

important to incorporate into the development of food safety curriculum; whereas, 

questions plotted in Quadrants #2 and #3 are less important. 
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Table 4.48 

Summary of Questions Plotted in Quadrants for Non-managerial Employees’ Stores 

Question Control Treatment 

I-A. Foods that require proper temperature control to assure food safety  

are referred to as – time/temperature control for safety foods 
Quad #4 Quad #4 

I-B. Time/temperature control for safety foods should not be  

in the temperature danger zone more than – four hours 
Quad #4 Quad #4 

I-C. Maximum temperature for most refrigerated foods - 41ºF Quad #2 Quad #4 

I-D. Foods that are hot held should be at or above - 135ºF (57ºC) Quad #4 Quad #4 

II-A. Foodborne illness outbreak occurs – when 2 or more people  

experience a similar illness after ingesting a common food 
Quad #4 Quad #4 

II-B. Bacteria grows best within the narrow range of temperatures  

known as temperature danger zone - 41ºF (5ºC) - 135ºF (57ºC) 
Quad #1 Quad #1 

II-C. Most effective way to control the growth of bacteria in a retail  

food establishment is by controlling – time and temperature 
Quad #2 Quad #2 

II-D. According to HACCP principles, what are critical limits – max and min 

values that must be controlled to minimize the risk of food safety hazard 
Quad #3 Quad #2 

III-A. Good personal hygiene includes – keeping  

hands and clothes clean and sanitary 
Quad #3 Quad #2 

III-B. Four steps to effective cleaning and sanitizing – wash,  

rinse, sanitize, and air dry 
Quad #1 Quad #3 

III-C. General rule for cleaning frequency of food contact  

surfaces – anytime after contamination may have occurred 
Quad #2 Quad #2 

III-D. Number one contributing factor to foodborne illness  

in retail establishments – cross contamination 
Quad #4 Quad #4 

IV-A. According to FDA Food Code, how often must temperatures  

be taken for items on self-service food bars – every four hours 
Quad #4 Quad #4 

IV-B. Focus for food safety management programs – control time and  

temperature, practice good hygiene, preventing cross contamination 
Quad #2 Quad #2 

IV-C. Which storage practice should prompt management to take  

corrective action – raw poultry stores above potato salad 
Quad #2 Quad #2 

IV-D. When using utensils at a self-service food bar – use one utensil for 

each food item, store utensil with the handle extending above  rim 
Quad #2 Quad #2 
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 There were seven questions (I-A, I-B, I-D, II-A, II-B, III-D, and IV-A) that fell 

into Quadrants #4 and #1 for both the control group and treatment group.  Two other 

questions fell into these quadrants in the control group, I-C, and III-B.  The remaining 

seven questions (II-C, II-D, III-A, III-C, IV-B, IV-C, and IV-D) were plotted in 

Quadrants #2 and #3. 

To assist in identifying specific topics to be addressed in curriculum development, 

the number of times a question from each category were plotted in one of the four 

quadrants was recorded in Table 4.49.  Scores are recorded for the managerial and non-

managerial employees collectively within the control group and treatment group.  The 

control group had two scores for each question, one for managerial employees, one for 

non-managerial employees, and four questions for each category.  This resulted in eight 

questions being plotted for each category for the control group and eight being plotted for 

each category in the treatment group.  There were 32 questions within the four categories 

for the control group and 32 questions for the treatment group.  The scores were 

cumulated for a grand total of 64 questions plotted, 16 in each graph.  Scores plotted in 

Quadrant #4 and Quadrant #1 identified specific items to address in curriculum 

development.   
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Table 4.49 

The Frequency of Categorical Questions in Each Quadrant 

 Quad. #1 Quad. #2 Quad. #3 Quad. #4 

Category f % f % f % f % 

Control Group (n=32)         

I – Temperature Control 1 3.1 1 3.1 0 0.0 6 18.8 

II – Foodborne Illness & Bacteria 1 3.1 4 12.5 1 3.1 2 6.3 

III – Cleaning & Sanitation Practices 1 3.1 2 6.3 2 6.3 3 9.4 

IV – Management Policies 1 3.1 5 15.7 0 0.0 2 6.3 

Total 4 12.5 12 37.5 3 9.4 13 40.6 

Treatment Group (n=32)         

I – Temperature Control 0 0.0 1 3.1 0 0.0 7 22.0 

II – Foodborne Illness & Bacteria 2 6.3 4 12.5 0 0.0 2 6.3 

III – Cleaning & Sanitation Practices 0 0.0 3 9.4 3 9.4 2 6.3 

IV – Management Policies 2 6.3 4 12.5 0 0.0 2 6.3 

Total 4 12.5 12 37.5 3 9.4 13 40.6 

Together (N=64)         

I – Temperature Control 1 1.6 2 3.1 0 0.0 13 20.2 

II – Foodborne Illness & Bacteria 3 4.7 8 12.5 1 1.6 4 6.3 

III – Cleaning & Sanitation Practices 1 1.6 5 7.8 5 7.8 5 7.8 

IV – Management Policies 3 1.6 9 14.1 0 0.0 4 6.3 

Total  8 12.5 24 37.5 6 9.4 26 40.6 
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The control group and the treatment group resulted in the same percentages for 

total number of questions plotted in each quadrant.  Thirteen of the 16 questions (81.3%) 

related to Temperature Control were plotted in Quadrant #4 with one of the remaining 

three being plotted in Quadrant #1.  Quadrant #4 accounted for 40.6% of all the questions 

plotted for both groups as well as collectively.  Questions regarding Foodborne Illness 

and Bacteria and Management Policies were plotted in Quadrant #4 and Quadrant #1 

43.8% of the time.  Cleaning and Sanitation Practices had the smallest percentage of 

questions plotted in Quadrant #4 and Quadrant #1 with 37.5% of the 16 questions in the 

category.  Together, Quadrant #4 and Quadrant #1 accounted for 53.1% (n=34) of the 

questions plotted.  Collectively, 30 questions were plotted in Quadrants #2 and #3.  These 

quadrants are less important for identifying specific topics to address in curriculum 

development. 
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CHAPTER V 

CONCLUSIONS, IMPLICATIONS, AND RECOMMENDATIONS 

Introduction 

 The purpose of this study was to determine the educational needs for a computer-

based food safety training program for grocery store employees working with hot and 

cold self-service food bars.  Findings from this study will be used to determine what 

information should be included into the computer-based educational curriculum and the 

most effective way of presenting the curriculum using computer-based instruction.  The 

needs assessment utilized a pre-test/post-test design to determine educational needs of 

employees beyond basic food safety training.   

In order to successfully complete this study, the following objectives were 

determined to identify areas of concern within store procedures, as well as employees’ 

knowledge.  This needs assessment was guided by four research objectives: 

1. Describe characteristics of managerial and non-managerial individuals 

employed within the hot and cold self-service food bars of grocery stores. 

2. Describe characteristics of hot and cold self-service food bar departments 

within grocery stores. 

3. Access the change in food safety knowledge of stores between pre-assessment 

and post-assessment. 

4. Identify specific topics to be addressed in the development of food safety 

training curriculum. 
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The study focused on accessing the food safety knowledge of employees within 

hot and cold self-service food bar departments of grocery stores.  Other aspects included 

in the needs assessment were demographics of employees, experience backgrounds in the 

retail food industry, previous training, and store procedures.  A desired outcome of the 

needs assessment was to determine the specific topics to focus on when developing a 

computer-based food safety training curriculum to implement in the hot and cold food 

sectors of self-service food bars in grocery stores.   

Conclusion and Implications 

 The following section of the study was organized in a manner to address 

objectives individually.  Conclusions based on the findings were presented for each 

objective.  The implications of these conclusions were then reported to explain the 

significance of the findings and its application to the development of computer-based 

food safety curriculum. 

Objective One. 

 Characteristics of managerial and non-managerial employees were described for 

the purpose of accurately identifying the audience of the computer-based training 

program to be developed.  A gap in reports of previous studies was found in regards to 

demographic characteristics of employees in the grocery store industry (McCulloch, 

2009).  As part of Objective 1, this study described participants’ age, years of experience, 

position, education, food safety certification and training, and perceptions of food safety.  

The employees described in this study reported a similar average age.  The non-

managerial employees displayed a greater amount of variance overall.  This is most likely 
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due to the high population of high school students mixed with the growing number of 

baby boomers reaching retirement age and taking part-time employment in the retail food 

service industry to supplement retirement funds.   

Managerial employees had almost twice as many years of experience in the 

industry and with their current employers than did non-managerial employees.  Also, the 

number of years in the industry was related closely to the number of years with 

employers for both groups.  This represents two important aspects.  First, time in the 

industry is an important factor for promotion and career success within the industry.  

Second, non-managerial employees who stay in the industry for an extended period of 

time are likely to move into management positions. The variance in age and experience in 

the retail food industry for employees reported in the study shows that computer-based 

food safety curriculum will need to be simple and easy to understand.   

 Most managerial employees in the study held positions with titles and reported a 

variety of educational levels from some who had only attended some high school to 

others who had earned bachelor degrees.  The majority of non-managerial employees 

were on hourly employment with over 60% reporting either a high school diploma or 

some high school.  There is a large intellectual range of participants targeted for the food 

safety development curriculum.  This finding is consistent with findings from McCulloch 

(2009).  Based on the level of education reported, curriculum should not be developed at 

a level greater than a pre-high school.   

Where the majority of the managerial employees had earned some kind of food 

safety certification, non-managerial employees reported a much larger percentage that 
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had no food safety certification.  Between two and three days of training was also 

reported by a large percentage of both groups, but about one-third of non-managerial 

employees reported having less than five hours of training provided.  Food safety 

certification is not consistent for all employees in the food industry.  This inconsistency 

may be leading to redundancies in food safety training curriculum, lack of motivation for 

training programs, and poor food safety procedures in self-service food bar sectors of 

grocery stores.   

Trends for methods of training and time spent training between managerial and 

non-managerial employees showed some similarities.  Employees are accustomed to 

classroom and on-the-job training between two and three days.  This supports findings by 

Kramer and Scott (2004), Worsfold (2005), and York et al. (2009).  Based on results of 

food safety knowledge scores and the percentage of employees without food safety 

certification or proper training, researchers can conclude that the current method of 

training is not meeting the needs of the grocery industry and should be reevaluated.   

About 30% of the participants in the study had used computer-based training 

materials; however, over 80% of these participants were from stores in Chain I.  The 

majority of participants in this study did not have experience using computer-based 

training material.  The development of a computer-based food safety training program 

will most likely provide a new method for training in the retail food industry. 

Employees strongly agreed with all five perceptions provided in the 

questionnaire.  The average score for all the perceptions of the managerial employees was 

within a tenth of a point.  The average score for all the perceptions of the non-managerial 
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employees had only slightly more variance being closer to a fourth of a point.  The small 

level variance in the mean scores for both managerial employees’ and non-managerial 

employees’ perceptions of food safety are near the peak of the Liker-type scale provided.  

According to these scores, participants’ personal perceptions of food safety are not an 

important aspect to address when developing food safety curriculum for the retail food 

industry.  

Objective Two. 

Characteristics of stores were described for the purpose of accurately identifying 

current policies and procedures practiced by stores targeted to incorporate computer-

based food safety training programs.  The information reported in this section is designed 

to describe stores’ recommended practices, procedures, and policies that are in place.  

Information was collected for this portion of the questionnaire from one managerial 

employee affiliated with each store.  Characteristics included the scope of the stores, type 

and utilization of thermometers for controlling temperatures, cleaning and sanitation 

practices, and timing procedures for placing hot and cold foods on bars.   

 Hertzman and Barrash (2007) identified cost as a primary factor that negatively 

influences proper food safety training for employees in hot and cold food bar sectors.   

The average weekly sales reported by stores in this study were over $56,000.  The 

average number of employees reported by the same stores was just shy of 24.  With these 

figures it is economically feasible for management to provide adequate food safety 

training opportunities to enable employees to provide safe food products for consumers.  
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 In reporting store procedures in regards to temperature control, the utilization of a 

long-stem bimetallic thermometer was reported by up to half of the stores.  Using a 

digital thermometer was reported as a close second.   There is not a consistency in type of 

thermometer used for hot and cold food bars in grocery stores.  Having a consistent 

method among all stores for calibrating and measuring temperatures would enhance the 

development of computer-based training curriculum.   

All but one store in the study reported measuring temperatures of food bar items 

every four hours or more.  All three of these findings are aligned with recommendations 

from the FDA Food Code. Calibrating the long-stem bimetallic once a day and once a 

shift combined for over 50% of the responses.  Based on information provided from one 

managerial employee in each store in the study, stores have policies and procedures in 

place that properly satisfies food code requirements in regards to measurement 

frequencies. 

 The practices for sanitation and cleaning reported by the majority of stores were 

also aligned with recommendations from the FDA Food Code.  More than 60% of the 

stores sanitized the food bars every four hours or more, three-compartment sinks were 

reported as the primary cleaning method used for over 70% of stores, and a HACCP 

safety plan was in place for over 80% of the stores.   Again, the majority of stores 

reported having policies and procedures in place that are viewed as acceptable practices 

by industry standards.   

 The time of placing food on the hot and cold food bars is a good indicator of food 

safety precautions within stores.  More than 70% of stores waited till 30 minutes or less 
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before starting service to place hot food on the self-service bars and as many as 50% of 

the stores waited the same amount of time to place cold foods on the bars.  Most stores 

are concerned with freshness of food and the time food spends in the temperature danger 

zone. 

Objective Three. 

Food safety knowledge scores prior to the interventional training were compared 

to the food safety knowledge scores following the training to assess the effects the 

interventional training had on employees’ food safety knowledge.  Changes in the 

percentage scores were calculated on the average test scores for chains individually and 

cumulatively, as well as average scores for individual questions on the assessment 

portion of the questionnaire.   

  The average food safety knowledge scores for employees in the post-training 

assessment for the treatment groups were lower than one might expect.  This finding was 

consistent with the results of other food safety studies conducted by Hertzman and 

Barrash (2007) within other regions of the retail food industry.  Managerial employees’ 

scores resulted in a 79% average, and carried into a 64% average for their non-

managerial employees.  Individuals working in the retail food industry should possess a 

high level of food safety knowledge.  The information covered by the SuperSafeMark® 

training curriculum does not sufficiently educate participants in food safety knowledge 

that is necessary to ensuring food safety for hot and cold food bar sectors of grocery 

stores.   
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Two chains performed at a much lower level on the pre-training assessment.  Both 

chains showed a large amount of improvement in the managerial employees’ and non-

managerial employees’ treatment groups following the training.  The chain that scored 

high on the pre-training assessment performed at a lower level on the post-training 

assessment for both managerial and non-managerial employees, however, the treatment 

groups did not show as large of a decrease in percentage change as the control groups.  

The interventional training appeared to be moderately effective for increasing food safety 

knowledge when the initial food safety knowledge was low to begin with.     

The average scores for the three chains cumulatively did not exhibit a large 

variance between the control group and the treatment group from pre-training to post-

training.  Managerial employees’ difference was less than a tenth of a point and non-

managerial employees’ resulted in a difference of two and a half percentage points.  

Overall, the control groups showed a similar change in food safety knowledge as the 

treatment groups in the study.  The interventional food safety training did not appear to 

effectively meet the additional needs of employees in the hot and cold food bars.   

Following the interventional training the difference in food safety knowledge 

between managerial and non-managerial employees grew larger.  Managerial employees 

were the only ones to receive the interventional training with expectations of taking the 

information back to the non-managerial employees.  Information from the interventional 

training did not appear to have been distributed from the managerial employees to the 

non-managerial employees in an effective manner. 
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The intervention treatment offered the opportunity for participants to partake in an 

exam following the training to earn their food safety certification.  The number of 

participants who received their certification from SuperSafeMark® was not available to 

researchers for this study.  However, researchers can conclude from the post-training 

scores that the knowledge was not retained by the participants in the training.  The 

strategy utilized to educate participants during the interventional training was not a 

sufficient method for transferring essential food safety knowledge in regards to hot and 

cold food bars to participants for long term retention. 

There were six questions identified as having a positive change in the treatment 

groups for both managerial and non-managerial employees while the control groups 

showed a decrease in knowledge.  Questions I-C, II-A, II-C, III-B, III-C, and IV-A.  

These questions resulted in a large increase of correct answers from pre-training to post-

training.  The SuperSafeMark® food safety training curriculum was effective in 

promoting a growth in knowledge in refrigeration temperatures, foodborne illness 

outbreaks, bacteria growth, effective cleaning and sanitation methods, cleaning 

frequency, and frequency of measuring food temperatures on food bars. 

There were two questions identified as having a negative change in the treatment 

groups for both managerial and non-managerial employees while the control groups 

showed an increase in performance: questions I-A and III-D.  These questions resulted in 

a reduction of correct answers from pre-training to post-training.  The SuperSafeMark® 

food safety training curriculum interfered with promoting a growth in knowledge for 

time/temperature control for food safety and cross contamination hazards. 
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Objective Four. 

 Percentages of correct responses for each of the 16 questions answered by the 

four groups in the pre-training assessments and post-training assessments were closely 

examined and reported for objective four.  Specific topics were identified to be addressed 

in the development of a computer-based food safety training curriculum.  Questions 

plotted in Quadrant #4 were low-performing questions for both pre-training and post 

training, questions plotted in Quadrant #1 were low-performing on the post-training 

assessment.  All these questions were identified as being specific topics to address in 

curriculum development.  Questions found to be high-performing questions for both pre-

training and post-training assessments or high-performing on only the post-assessment 

were identified as being less important for the development of food safety curriculum.  

These questions were plotted in Quadrant #2 and Quadrant #3 respectively. 

Six questions were identified as being low-performing questions on both the pre-

training and post-training assessments for stores scores.   These questions (I-A, I-B, I-D, 

II-A, III-D, and IV-A) were identified as specific topics to be addressed in curriculum 

development.  These questions are of critical importance for creating a food safety 

curriculum. 

When analyzing scores for the four specific groups, there were five of the same 

six questions were consistently plotted as low-performing questions (I-A, I-B, I-D, III-D, 

and IV-A) for each graph of the four graphs representing the four groups of participants.  

These five questions were answered correctly by the fewest number of participants in the 

study for both pre-training and post-training.  Two other questions were low-performing 
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questions three of the four times.  These questions were II-A and II-B and were answered 

correctly by a low percentage of participants as well.  These seven questions, identified as 

critical items, included time/temperature control for food safety, temperature danger zone 

concepts, food holding temperatures, cross contamination practices, frequency of 

temperature measurements, foodborne illness outbreaks, and bacteria growth 

temperatures.  These seven questions again represent critical items to be included and 

focused on in developing a computer-based food safety curriculum.   

 There were two questions (III-C and IV-B) that were plotted as low-performing 

questions at least two of the four times.  In addition, there were five other questions (I-C, 

II-D, III-A, III-B, and IV-C) that were low performing at least one of the four times the 

questions were plotted.  These seven questions represent important items to be addressed 

in developing food safety curriculum, but with less emphasis than items identified as 

critical importance.  Critical items and important items are summarized in Figure 5.1. 
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Figure 5.1.  A summary of critical items and important items for food safety curriculum 

development identified in the study. 

 

Critical Items 

 
I-A. Foods that require proper temperature 

control to assure food safety – 

time/temperature control for safety 

foods  

 

I-B. Time/temperature control for safety 

foods should not be in the temperature 

danger zone more than – four hours  

 

I-D. Foods that are hot held should be at or 

above - 135ºF (57ºC) 

 

II-A. Foodborne illness outbreak occurs – 

when 2 or more experience an illness 

after ingesting a common food  
 

II-B. Bacteria grows best within the 

temperature danger zone - 41ºF (5ºC) - 

135ºF (57ºC) 

 

III-D. Number one contributing factor to 

foodborne illness in retail 

establishments – cross contamination 

 

IV-A. According to FDA Food Code, how 

often must temperatures be taken – 

every four hours 

 

Important Items 

 
I-C. Maximum temperature for most 

refrigerated foods - 41ºF  

 

II-D. According to HAACP principles, what 

are critical limits – max and min values 

that must be controlled 

 

III-A. Good personal hygiene includes – 

keeping hands and clothes clean and 

sanitary 

 

III-B. Four steps to effective cleaning and 

sanitizing – wash, rinse, sanitize, and 

air dry 

 

III-C. General rile for cleaning frequency of 

food contact surfaces – anytime after 

contamination may have occurred 

 

IV-B. Focus for food safety management 

programs – control time, temperature, 

cross contamination 

 

IV-C. Which practice should require 

management action – raw poultry 

stored above potato salad  

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

There were two questions plotted as high-performing questions (II-C and IV-D) 

for all four groups.  Neither the training nor the time affected the scores of these 

questions.  These two questions are not important for topics for training curriculum as 

they were a high knowledge prior to the training and remained a high knowledge area 

following the training. 
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The frequency of categorical questions being plotted in each quadrant was 

calculated to identify the effects of interventional training.  Questions in the cleaning and 

sanitizing category were plotted as low-performing questions 50% of the time in the 

control group and 25% of the time in treatment group.  Questions in the foodborne illness 

and bacteria category and the management policies category were plotted as low-

performing questions 37.5% of the time in the control group and 50% of the time in the 

treatment group.  These small differences reflect the needs were not met by the 

SuperSafeMark® food safety interventional training provided to managerial employees in 

the treatment groups.   

Scores were calculated for the four categories consisting of 16 specific questions 

from each of the four groups accumulating to 64 questions being plotted.  From the 64 

data points based on average number of correct responses to each question on the pre-

training assessment and post-training assessment there were 34 questions identified as 

low-performing.  Many of these questions were low percentage scores repeatedly 

between groups.  Over half of the questions scored were identified as being wither critical 

or important aspects to include in the development of computer-based food safety 

curriculum.  

Recommendations 

The following section of the study was organized in a manner to provide 

recommendations in two areas.  First, the researchers offer recommendations based on 

research from the needs assessment for practical implementation with a focus on the 

development of a computer-based food safety curriculum.  Secondly, the researchers 
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provide recommendations for further research in the area of food safety curriculum 

development.   

Practice. 

 Recommendations for practice were organized into three primary areas.  

Recommendations were first presented for style and design of curriculum to be developed 

for computer-based food safety curriculum.  Recommendations for specific topics to be 

included in the development of food safety curriculum were addressed next.  Last, 

recommendations for implementation and utilization of the curriculum were provided. 

 Style and design of curriculum. 

 Food safety knowledge within the grocery store industry is not at an appropriate 

level to meet the needs of food safety standards.  McCulloch (2009) recommended that 

the most common methods of training, classroom and on-the-job training, be utilized to 

build these scores.  Researchers in this study do not see these methods meeting the need 

and recommend that a new style of training be developed to promote the retention of 

understanding of the concepts and importance of food safety in hot and cold food bars of 

grocery stores.  

Palvia and Palvia (2007) found that all methods of computer-based instruction led 

to an improvement in the skills of the participants.  Macaulay and Pantazi (2006) 

discovered that students who used computer-based training scored significantly higher 

than those who used traditional methods.  Van Gerven, Paas, and Tabbers (2006) found 

that computer-based training plays an important role in optimizing the level of cognitive 

load an individual is capable of processing.  Based on findings of this study, computer-
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based curriculum will be a new method for more than half of participants.  The 

development of curriculum for food safety training should be computer-based.   

Hakkinen (2002) found computer-based curriculum is often harnessed to merely 

accommodate traditional concepts of learning.  The development of computer-based 

training curriculum should incorporate the needs of the participants, the participants’ 

environments, and their cognitive learning styles.  Curriculum should be formatted to 

ensure information presented is easy to perceive and comprehend for each of the four 

groups identified as the cognitive learning styles.  A curriculum should be designed that 

caters to each of the four groups. 

In addition to developing a computer-based curriculum that appeals to different 

learning style, researchers in this study along with other researchers, McCulloch (2009), 

York et al. (2009), and Worsfold (2005), established the need for a curriculum that 

should address a broad range of people from a variety of demographic backgrounds, 

education levels, experiences, and ages.  The curriculum should not focus on reaching 

just one or two select groups but to a multiplicity of learners.  Many of the participants in 

this study reported their highest level of education as attending some high school.  

Researchers recommend that all terminology and food safety concepts covered in the 

training be developed and implemented at a junior high school level of education.  In 

addition, simple step by step directions for utilizing the computer-based food safety 

training program should be included when developing the new curriculum.  

This study identified a flaw in the traditional method of training employees in the 

hot and cold food bars utilizing food safety training developed for grocery stores as a 
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whole.  The study also found that managerial employees’ food safety knowledge is not 

effectively distributed to their non-managerial employees.  All employees who work in 

any aspect of the hot and cold self-service food bars within the grocery stores should be 

required to participate in additional food safety training that focuses specifically on issues 

relating to hot and cold food bar food safety. 

Specific topics for curriculum. 

It is important that the computer-based food safety training program be structured 

in a way that flows, is simple, and is valued by participants.  Previous food safety training 

methods used are acceptable for identifying material, but based on the findings of this 

study, and a study by Hertzman and Barrash (2007), were not meeting the needs of the 

hot and cold food sectors of grocery stores.   

The Guide to Food Safety, Third Edition (McSwane, 2010) developed by the 

Food Marketing Institute was used in this study as the interventional training portion of 

the study.  The Guide to Food Safety incorporates recommendations from the 2009 FDA 

Food Code.  Although the effects of the interventional training were found to not meet 

the needs, researchers recommend using the chapters of the books to develop a structure 

for modules for the computer-based food safety training curriculum.  The modules should 

focus on application of material using realistic scenarios and not repetition of facts.  After 

participating in each online module, the individual should be required to pass the 

sections’ knowledge evaluation to ensure active learning was incorporated throughout the 

module.  Following the completion of all modules, the individual should be given an 

opportunity to return to any module and review the information before choosing to take 
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part in the timed evaluation covering an assortment of all the information taught in the 

modules.   

More than half the questions individually scored in this study represented topics 

that should be addressed in future food safety training curriculum.  Specific topics to be 

incorporated into the modules for the food safety training with the highest level of 

importance should include: time/temperature control, temperature danger zone, holding 

temperatures, proper procedures for taking temperatures, and the causes of foodborne 

illnesses and outbreaks.  Other specific topics that should be focused on in the food safety 

training curriculum include: cleaning and sanitation procedures, food safety management 

policies, critical limits, personal hygiene, and understanding store policies. 

Food safety training and certification is not consistent within the retail food 

industry.  This inconsistency leads to redundancies in food safety training programs, lack 

of motivation by participants for training programs, and poor food safety procedures in 

self-service food bars of grocery stores.  The computer-based food safety curriculum 

should include a simple survey as part of each module.  The survey should be 

incorporated with each modules knowledge evaluation.  The survey should include, but is 

not limited to, the participant’s perceptions of the value and usefulness of the module, 

their personal opinions of the importance of food safety training, and the level of food 

safety knowledge that an individual should possess in order to work in the retail food 

industry.   
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Implementation and utilization of curriculum. 

 Training methods currently used in the retail food safety industry do not seem to 

be effective at promoting long term retention of food safety knowledge for hot and cold 

self-service food bar employees.  Researches recommend the development of a computer-

based food safety training program be focused on retention of knowledge.  

 A computer-based training program may require the development of a tracking 

process to be effective.  The computer-based training program should be a secure system.  

Confidential tracking should be used to identify scores on learning modules to make 

educational adjustments based on themes in inaccurate responses and to provide a 

valuable collection of information from the post-module surveys.  

 Findings of this study are supported by McCulloch’s (2009) findings that training 

was not consistent among hot and cold food bars in grocery stores.  This lack of 

consistency in training methods, curriculum, and even information may result in lack of 

motivation for the development of food safety skills and knowledge, as well as create 

negative views towards food safety training within the industry.  Curriculum should be 

consistent with common policies within the retail food service industry and the FDA 

Food Code.  Special areas where stores have an option to choose between using a long-

stem bimetallic thermometer or a digital thermometer, researchers recommend that 

training be provided for only the most effective method to promote the consistency 

between stores and chains for food safety.        

 Researchers recommend that the computer-based food safety training curriculum 

be developed utilizing recommendations and guidelines from Biech (2009), Moskowitz 
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(2008), and Macaulay and Pantazi (2006).  Curriculum should be short and to-the-point 

while covering the essential information to sufficiently train participants in food safety 

knowledge and skills necessary to ensure food safety for hot and cold food sectors of 

grocery stores.  The curriculum should be fast paced and include multi-media visuals, 

audio, and opportunities to enhance interaction.  Only information that is pertinent to 

providing safe food for the consumers should be included in the computer-based food 

safety training curriculum. 

Research. 

 Researchers identified three areas of recommendation for future research to be 

conducted regarding food safety curriculum development.  The first area on which 

recommendations were made was in regards to future research describing stores.  

Recommendations were then offered for a more in-depth investigation of accurate food 

safety perceptions.  Last, recommendations were provided for future studies to 

investigate the effectiveness of food safety training programs. 

Describing stores in future research. 

 The collection of information for describing stores in this study was based on 

responses from managerial employees’ surveys.  Some of the responses from managerial 

employees appeared to be extremely higher or extremely lower than other managerial 

employees from similar size chains.  This leads researchers to believe that the managerial 

employee filling out the questionnaire was either not knowledgeable in the specific area 

or the question was misunderstood.  Future research to describe stores should be 
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conducted by individuals who perform audits and observations of the stores to minimize 

the amount of variance in responses due to vagueness in questions and misunderstanding.   

Collection of information in regards to describing the scope of the store is not 

limited to only managerial employees in the hot and cold food bars.  Information 

regarding the amount of weekly sales of hot and cold food bar departments should be 

collected from the business department and should be recorded as a percentage of the 

overall store sales.  The average number of employees in the hot and cold food bars 

during a week should also be viewed as a percentage of all the employees in the entire 

store as well.  This recommendation aligns with McCulloch’s (2009) recommendations. 

In addition, many of the managerial employees in this study reported that store 

policies were in place and aligned with FDA Food Code and industry food safety 

standards.  The programs are in place to ensure food safety for consumers.  Research 

should be conducted to identify if food safety practices align with food safety policies, if 

the policies the stores claimed to have in this study are being adhered to by all 

employees. 

 Food safety perceptions. 

 Individuals in this study strongly agreed with all food safety perceptions offered 

in the Liker-type scale of the questionnaire.  Over 95% of respondents answered with 

fives (strongly agree) across the board.  The liker-type scale and questions should be 

adjusted before future use of the tool is conducted.  Researchers recommend perceptions 

be adjusted to incorporate a broader range of variance.  This can be done by creating a 

five-point scale where 1=Slightly Agree and 5=Strongly Agree.  Providing a larger range 
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for positive perceptions will create more variance and allow for more effective 

modification for food safety training curriculum to ensure that the training is meeting the 

needs and desires of participants. 

 Perceptions of food safety training programs were not included in the 

questionnaire.  This is an important aspect to gauge when identifying motivating factors 

for food safety knowledge and practices.  If participants do not see value or benefits to 

training they will not put forth effort to retain information from the training.  Future 

research should explore the likes and dislikes of the training programs from the 

individuals targeted for the training programs. 

 Last, the majority of information collected for this study was quantitative in 

nature.  Qualitative research in regards to perceptions of computer-based food safety 

training programs within the grocery store industry among the targeted population would 

provide beneficial information to guide the development and modification of the training 

curriculum. 

Effectiveness of computer-based food safety curriculum. 

 Following the implementation of the computer-based food safety training 

curriculum, it is essential that researchers remain persistent in identifying opportunities to 

increase the effectiveness of the program.  To be effective the program needs to create a 

feeling of importance and value for the training within the participants.  Training should 

enhance a sense of pride in practicing proper food safety skills and adhering to food 

safety policies and standards within the hot and cold self-service food bars of grocery 

stores.   
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Continual research and improvements should be sought out to ensure that 

curriculum is focused on low-performing areas and that food safety knowledge is being 

acquired by participants utilizing the training curriculum.  Further research should be 

done to determine the relationship between food safety knowledge and training methods 

within the food industry.  The effectiveness of computer-based curriculum in minimizing 

the effects of training bias based on level of education or gender should also be studied. 

A post-assessment should be conducted to determine the effectiveness of the 

computer-based food safety training curriculum should be continuously monitored and 

analyzed for the assurance of quality food safety knowledge and practices within each 

store.  Providing fresh, healthy, and safe foods for the consumers should be the primary 

goal of the training.  Research should be conducted to ensure the training is achieving 

what it is developed to do.  
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Food Safety Questionnaire – Manager 

PLEASE READ THE FOLLOWING INFORMATION CAREFULLY BEFORE 
PROCEEDING 

The questions you are about to answer are designed to assess the food safety 
program in your establishment. Your answers, along with the answers of other 
participants, will be grouped and used to determine areas of food safety training 
that can be improved. 

Your Participation 

Your store was selected because the management felt this effort was important 
and agreed to participate.  However, your participation in the study is completely 
voluntary.  You can choose not to participate or not to answer any specific 
questions.  If you choose not to participate or answer, there will be no penalty or 
loss of benefits to you. 

Your Information 

Your information will be kept confidential to the researchers.  Your individual 
responses and information will not be shared with anyone outside of the research 
team.  Your information will be added to responses from other participants and 
shared in aggregate forms.  The will be no identifying information released which 
would allow someone to identify your answers.  We have asked you to provide 
your birthday as a means of tracking your answers.  It will only be used for 
tracking purposes.  

Your answers will be collected using a secure electronic server.  Only the 
researchers have access to the data in the server.  While technology is 
vulnerable and it is possible for unauthorized users to illegally gain access to the 
information, we will use every precaution to ensure the confidentiality of your 
responses. 

Thank You 

Your participation in this study will help our team develop and implement better 
training materials.  Your contribution is extremely important.  By completing the 
survey, you are agreeing to participate in the study. 

If you do not wish to complete the survey please return this booklet to your store 
manager. 
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Food Safety Questionnaire - Manager  

1. Please enter your birth date. (Month, day, and year: mm/dd/year): 
_________________ 

 

2. Please enter the address of the store where you are currently employed: 

Street Address: ________________________________________ 

City: ____________________ State: _______ Zip Code: ________ 

 

3. Have you recently completed this questionnaire (in the last 6 months)? 

 Yes  

 No 

 

 

 

 

 

 

 

 

 

 

 

 



 Texas Tech University, Caleb Dodd, May 2011 

 

152 

 

 

Food Safety Questionnaire – Manager 

Section 1  

Answer the following questions to best describe the practices at your 
establishment. Place a checkmark in the box next to your answer choice. 

4. What type of thermometers does your store recommend for taking food 
temperatures? 

 Digital thermometer 

 Long-stem Bimetallic thermometer 

 Thermocouple thermometer 

 Infrared thermometer 

 No particular type of thermometer is recommended 

 Other, please specify: 
______________________________________________ 

 

5. How often does your store expect you or your staff to calibrate the above 
Long-stem Bimetallic thermometer? 

 Monthly 

 Bimonthly 

 Once a week 

 Several times a week 

 Once a day 

 Once a shift 

 I don’t know  

 We don’t use a Long-stem Bimetallic thermometer 

 My company does not make recommendations in this area 

 Other, please specify: 
______________________________________________ 
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6. How often does your store expect you or your staff to take the 
temperatures of food items on the hot and cold self-service bars? 

 Hourly 

 Every two hours 

 Every four hours 

 Once a day 

 Only when the item is placed on the bar 

 My company does not make any recommendations for taking 
temperatures of foods 

 Other, please specify: 
______________________________________________ 

 

7. How often does your store expect you or your staff to clean and sanitize 
the surface of the food bar in your store? 

 Hourly 

 Every two hours 

 Every four hours 

 Once a day 

 Only when the item is placed on the bar 

 My company does not make any recommendations for the 
sanitizing of food bar surfaces  

 Other, please specify: 
______________________________________________ 

 

8. In your establishment who oversees the maintenance, throughout the day, 
of the food bar? (Example: stocked, cleaned, and proper temperature) 

 Designated employee 

 No designated employee 

 Other, please specify: 
______________________________________________ 
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9. What methods are approved to properly clean and sanitize cutting boards 
between uses in your store? (Please check all that apply.) 

 In the dishwasher 

 Bucket method 

 In a three-compartment sink 

 Spray and wipe 

 Two-bucket method 

 My company does not make recommendations in this area 

 Other, please specify: 
______________________________________________ 

 

10. Does your store allow bare-hand contact with ready-to-eat foods? 

 Yes  

 No 

 

11. Does your store allow employees to use hand sanitizers? 

 Yes  

 No 

 

12. Is your store’s food safety plan based on Hazard Analysis Critical Control 
Points (HACCP) plan to manage their hot and cold self-service food bar? 

 Yes 

 No 
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Food Safety Questionnaire – Manager 

Section 2  

Answer the following questions by placing a checkmark in the box next to the 
most appropriate answer. 

13. A foodborne illness outbreak has occurred: 

 When someone claims they are sick from a food product 

 When 20 people claim they are sick after eating a common food 
product 

 When two or more people experience a similar illness after 
ingesting a common food which is identified as the source of illness 

 When five or more people experience a similar illness after 
ingesting a common food which is identified as the source of illness 
 

14. The number one contributing factor leading to foodborne illness in retail 
establishments is: 

 Improper holding temperatures of food 

 Cross contamination 

 Poor personal hygiene 

 Inadequate cleaning and sanitizing programs 
 

15. The most effective way to control the growth of bacteria in a retail food 
establishment is by controlling: 

 Time and temperature 

 pH and oxygen conditions 

 Temperature and water activity 

 Time and food availability 
 

16. Foods that require proper temperature control to assure food safety are 
referred to as: 

 Time/temperature control for safety foods 

 Foods that could be hazardous 

 Total control for safety foods 

 Time/temperature critical controls for safety foods 
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17. Bacteria grow best within a narrow range of temperatures known as the 
temperature danger zone. The temperature danger zone is between: 

 0°F (-18°C) - 220°F (104°C) 

 0°F (-18°C) - 135°F (57°C) 

 41°F (5°C) - 135°F (57°C) 

 41°F (5°C) - 220°F (104°C) 

 

18. Time/temperature control for safety foods should not be in the 
temperature danger zone for more than: 

 Two hours 

 Four hours 

 Eight hours 

 Twelve hours 

 

19. According to the FDA Food Code, how often MUST temperatures be taken 
for items on a self-service food bar? 

 Every hour 

 Every two hours 

 Every four hours 

 Once a shift 

 

20. When using utensils at a self-service bar, you should: 

 Place four to five serving utensils in each container so there are 
plenty of serving utensils for everyone 

 Store the utensil in a saucer by the side of the container when not in 
use 

 Use only one utensil for each food item and store the utensil in the 
food item with the handle extending above the container rim 

 Give the customers one utensil when they arrive at the bar for all 
items they want to take from the food bar 
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21. Which of the following storage practices should prompt a manager to take 
corrective action? 

 Products in the dry storage area are being rotated on a first-in, first-
out basis 

 Food stored in the walk-in freezer is stored on slatted shelves six 
inches above the ground 

 Raw poultry is stored above potato salad in the walk-in refrigerator 

 Cleaning and sanitizing agents are stored in a locked and labeled 
cabinet in the dry food storage area 

 

22. Good personal hygiene includes: 

 Using hand sanitizers after hand washing 

 Keeping hands and clothes clean and sanitary 

 Wearing attractive uniforms 

 Cleaning and sanitizing food contact areas 

 

23. What is the maximum temperature for most refrigerated foods? 

 32°F 

 41°F 

 45°F 

 55°F 

 

24. Foods that are hot held, such as soup, should be at or above: 

 165°F (74°C) 

 155°F (68°C) 

 145°F (63°C) 

 135°F (57°C) 
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25. What are the four steps in effective cleaning and sanitizing? 

 Rinse, wash, sanitize, and air dry 

 Rinse, wash, sanitize, and towel dry 

 Wash, rinse, sanitize, and air dry 

 Wash, sanitize, rinse, and air dry 

 

26. What is the general rule for cleaning frequency of food contact surfaces? 

 Every 4 hours 

 Anytime after contamination may have occurred 

 At the beginning of each shift and the end of the last shift 

 At the beginning and end of each day 

 

27. The focus of food safety management programs should be? 

 Practicing good personal hygiene, preventing cross contamination, 
and proper cleaning and sanitizing 

 Controlling time and temperature of time/temperature control for 
safety foods, practicing good hygiene, preventing cross 
contamination, and proper cleaning and sanitizing 

 Controlling time and temperature of time/temperature control for 
safety foods, practicing good personal hygiene at home only, 
preventing cross contamination, and proper cleaning and sanitizing 
of single-use items 

 Controlling time and temperature of time/temperature control for 
safety foods, practicing food personal hygiene at home only, and 
proper cleaning and sanitizing of single-use items 

 

28. According to HACCP principles, what are critical limits? 

 Maximum and minimum values that a physical, biological, or 
chemical parameter must be controlled at to minimize the risk of a 
food safety hazard 

 Failing to have a pest control program 

 Sanitizing a preparation counter before starting a new task 

 Checking the temperature of a pot of beef stew during serving 
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Food Safety Questionnaire – Manager 

Section 3 

29.  For each of the following statements, indicate your level of agreement by 
circling the appropriate number. 

Strongly 
Disagree 

Somewhat 
Disagree 

Neither 
Disagree 

nor 
Agree 

Somewhat 
Agree 

Strongly 
Agree 

 

 
1 

 
2 

 
3 

 
4 

 
5 

Food safety is a 
major concern for 
hot and cold self-
service food bars. 
 

 
1 

 
2 

 
3 

 
4 

 
5 

I feel personally 
responsible for 
maintaining safe 
food. 
 

 
1 

 
2 

 
3 

 
4 

 
5 

I feel I am able to 
provide food for 
customers. 
 

 
1 

 
2 

 
3 

 
4 

 
5 

My attitude 
towards safety is 
very similar to that 
of my superiors 
towards safety. 

 
1 

 
2 

 
3 

 
4 

 
5 

Successful 
completion of food 
safety training is 
valuable and 
important. 
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Food Safety Questionnaire – Manager 

Section 4 

Answer the following questions to best describe your experiences. Place a 
checkmark in the box next to your answer choice. 

30. Which employees does your company require to be certified in safe food 
handling? (Please check all that apply.) 

 All store employees 

 Assistant managers 

 Category managers 

 Department heads 

 Food handlers 

 None of the employees 

 Other, please specify: 
______________________________________________ 

 

31. What type of training was used for your food safety training? (Please check 
all that apply.) 

 Computer-based 

 Classroom 

 Web-based (Internet) 

 Web-based (Internet, using company web site) 

 Video 

 Textbook 

 On-the-job 

 None of these methods were used 

 No food safety training was required 

 Other, please specify: 
______________________________________________ 
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32. How much time was utilized in your food safety training process? 

 More than 3 days 

 2 – 3 days 

 1 day 

 6 – 12 hours 

 2 – 5 hours 

 Less than 2 hours 

 Employees are allowed to work at their own pace 

 No time was allotted for safety training 

 

33. What are the average weekly sales for your department? 

___________________________________________________ 

 

34. How many employees, on average, are assigned to your food bar area? 

___________________________________________________ 

 

35. What are the store hours for your establishment? 

___________________________________________________ 

 

36. What are the hours of your hot food bar? 

___________________________________________________ 

 

37. What are the hours of your cold food bar? 

___________________________________________________ 
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38. When do you place the food on your cold food bar at the beginning of the 

day? 

 Less than 15 minutes before starting food bar service 

 15 – 30 minutes before starting food bar service 

 30 – 45 minutes before starting food bar service 

 45 minutes - 1 hour before starting food bar service 

 Longer than 1 hour before starting food bar service 

 Other, please specify: 

_____________________________________________ 

 

 

39. When do you place the food on your hot bar at the beginning of the day? 

 Less than 15 minutes before starting food bar service 

 15 – 30 minutes before starting food bar service 

 30 – 45 minutes before starting food bar service 

 45 minutes - 1 hour before starting food bar service 

 Longer than 1 hour before starting food bar service 

 Other, please specify: 

______________________________________________ 
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Food Safety Questionnaire – Manager 

Section 5 

Answer the following questions to best describe you. Place a checkmark in the 
box next to your answer choice. 

40. Have you ever been certified (taken and passed a test on food safety 

sanitation) from one of the organizations listed below? (Please check all 

that apply.) 

 Never been certified 

 National Restaurant Association (ServSafe) 

 SuperSafeMark 

 Experior (Certified Professional Food Manager) 

 National Registry of Food Safety Professionals (Food Safety 

Manager Certification) 

 Dietary Manager Association 

 State Certification Program 

 City/County Certification Program 

 Company Certification Program 

 Other, please specify: 

______________________________________________ 

 

41. Through what method listed above were you last certified? 

___________________________________________________ 

 
42. In what year were you last certified? 

____________________________ 

 
43. How long have you worked for your current employer? (Please answer in 

years and months.) 

___________________________________________________ 

 
44. How long have you worked in the grocery industry? (Please answer in 

years and months.) 

___________________________________________________ 
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45. What is your current position? 

 General/Store manager 

 Assistant Store manager 

 Department manager 

 Department head 

 Owner 

 Co-Manager 

 Other, please specify: 

______________________________________________ 

 

46. What is your gender? 

 Male  

 Female 

 

47. What is your highest level of education? 

 Some high school, but no diploma 

 High school diploma 

 Some culinary/technical school/college 

 Graduated culinary/technical school/college 

 Associate’s degree 

 Bachelor’s degree 

 Graduate degree 

 

48. If you have received a degree please specify. (Institution and major or 

academic area.) 

___________________________________________________ 
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APPENDIX B 

EMPLOYEE QUESTIONNAIRE (ENGLISH) 
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Self-Service Food Bar 

 

 

 

Employee Questionnaire 
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Food Safety Questionnaire – Employee 

PLEASE READ THE FOLLOWING INFORMATION CAREFULLY BEFORE 
PROCEEDING 

The questions you are about to answer are designed to assess the food safety 
program in your establishment. Your answers, along with the answers of other 
participants, will be grouped and used to determine areas of food safety training 
that can be improved. 

Your Participation 

Your store was selected because the management felt this effort was important 
and agreed to participate.  However, your participation in the study is completely 
voluntary.  You can choose not to participate or not to answer any specific 
questions.  If you choose not to participate or answer, there will be no penalty or 
loss of benefits to you. 

Your Information 

Your information will be kept confidential to the researchers.  Your individual 
responses and information will not be shared with anyone outside of the research 
team.  Your information will be added to responses from other participants and 
shared in aggregate forms.  The will be no identifying information released which 
would allow someone to identify your answers.  We have asked you to provide 
your birthday as a means of tracking your answers.  It will only be used for 
tracking purposes.  

Your answers will be collected using a secure electronic server.  Only the 
researchers have access to the data in the server.  While technology is 
vulnerable and it is possible for unauthorized users to illegally gain access to the 
information, we will use every precaution to ensure the confidentiality of your 
responses. 

Thank You 

Your participation in this study will help our team develop and implement better 
training materials.  Your contribution is extremely important.  By completing the 
survey, you are agreeing to participate in the study. 

If you do not wish to complete the survey please return this booklet to your store 
manager. 
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Food Safety Questionnaire - Employee  

1. Please enter your birth date. (Month, day, and year: mm/dd/year): 
_________________ 

 

2. Please enter the address of the store where you are currently employed: 

Street Address: 
___________________________________________________ 

City: ____________________ State: _______ Zip Code: ________ 

 

3. Have you recently completed this questionnaire (in the last 6 months)? 

 Yes  

 No 
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Food Safety Questionnaire – Employee 

Section 1  

Answer the following questions to best describe the practices at your 
establishment. Place a checkmark in the box next to your answer choice. 

4. How often does your store expect you to calibrate thermometers? 

 Monthly 

 Bimonthly 

 Once a week 

 Several times a week 

 Once a day 

 Once a shift 

 I don’t know  

 We don’t use a Long-stem Bimetallic thermometer 

 My company does not make recommendations in this area 

 Other, please specify: 
______________________________________________ 

 

5. How often does your store expect you staff to take the temperatures of 
food items on the hot and cold self-service bars? 

 Hourly 

 Every two hours 

 Every four hours 

 Once a day 

 Only when the item is placed on the bar 

 My company does not make any recommendations for taking 
temperatures of foods 

 Other, please specify: 
______________________________________________ 
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6. How often does your store expect you staff to clean and sanitize the surface 
of the food bar in your store? 

 Hourly 

 Every two hours 

 Every four hours 

 Once a day 

 Only when the item is placed on the bar 

 My company does not make any recommendations for the 
sanitizing of food bar surfaces  

 Other, please specify: 
______________________________________________ 

 

7. In your establishment who is directly responsible for the maintenance, 
throughout the day, of the food bar? (Example: stocked, cleaned, and 
proper temperature) 

 Designated employee 

 No designated employee 

 Other, please specify: 
______________________________________________ 

 

8. What methods are approved to properly clean and sanitize cutting boards 
between uses in your store? (Please check all that apply.) 

 In the dishwasher 

 Bucket method 

 In a three-compartment sink 

 Spray and wipe 

 Two-bucket method 

 My company does not make recommendations in this area 

 Other, please specify: 
______________________________________________ 
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Food Safety Questionnaire – Employee 

Section 2  

Answer the following questions by placing a checkmark in the box next to the 
most appropriate answer. 

9. A foodborne illness outbreak has occurred: 

 When someone claims they are sick from a food product 

 When 20 people claim they are sick after eating a common food 
product 

 When two or more people experience a similar illness after 
ingesting a common food which is identified as the source of illness 

 When five or more people experience a similar illness after 
ingesting a common food which is identified as the source of illness 

 

10. The number one contributing factor leading to foodborne illness in retail 
establishments is: 

 Improper holding temperatures of food 

 Cross contamination 

 Poor personal hygiene 

 Inadequate cleaning and sanitizing programs 
 

11. The most effective way to control the growth of bacteria in a retail food 
establishment is by controlling: 

 Time and temperature 

 pH and oxygen conditions 

 Temperature and water activity 

 Time and food availability 
 

12. Foods that require proper temperature control to assure food safety are 
referred to as: 

 Time/temperature control for safety foods 

 Foods that could be hazardous 

 Total control for safety foods 

 Time/temperature critical controls for safety foods 
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13. Bacteria grow best within a narrow range of temperatures known as the 
temperature danger zone. The temperature danger zone is between: 

 0°F (-18°C) - 220°F (104°C) 

 0°F (-18°C) - 135°F (57°C) 

 41°F (5°C) - 135°F (57°C) 

 41°F (5°C) - 220°F (104°C) 

14. Time/temperature control for safety foods should not be in the 
temperature danger zone for more than: 

 Two hours 

 Four hours 

 Eight hours 

 Twelve hours 

 

15. According to the FDA Food Code, how often MUST temperatures be taken 
for items on a self-service food bar? 

 Every hour 

 Every two hours 

 Every four hours 

 Once a shift 

 

16. When using utensils at a self-service bar, you should: 

 Place four to five serving utensils in each container so there are 
plenty of serving utensils for everyone 

 Store the utensil in a saucer by the side of the container when not in 
use 

 Use only one utensil for each food item and store the utensil in the 
food item with the handle extending above the container rim 

 Give the customers one utensil when they arrive at the bar for all 
items they want to take from the food bar 
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17. Which of the following storage practices should prompt an employee to 
take corrective action? 

 Products in the dry storage area are being rotated on a first-in, first-
out basis 

 Food stored in the walk-in freezer is stored on slatted shelves six 
inches above the ground 

 Raw poultry is stored above potato salad in the walk-in refrigerator 

 Cleaning and sanitizing agents are stored in a locked and labeled 
cabinet in the dry food storage area 

 

18. Good personal hygiene includes: 

 Using hand sanitizers after hand washing 

 Keeping hands and clothes clean and sanitary 

 Wearing attractive uniforms 

 Cleaning and sanitizing food contact areas 

 

19. What is the maximum temperature for most refrigerated foods? 

 32°F 

 41°F 

 45°F 

 55°F 

 

20. Foods that are hot held, such as soup, should be at or above: 

 165°F (74°C) 

 155°F (68°C) 

 145°F (63°C) 

 135°F (57°C) 
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21. What are the four steps in effective cleaning and sanitizing? 

 Rinse, wash, sanitize, and air dry 

 Rinse, wash, sanitize, and towel dry 

 Wash, rinse, sanitize, and air dry 

 Wash, sanitize, rinse, and air dry 

 

22. What is the general rule for cleaning frequency of food contact surfaces? 

 Every 4 hours 

 Anytime after contamination may have occurred 

 At the beginning of each shift and the end of the last shift 

 At the beginning and end of each day 

 

23. The focus of food safety management programs should be? 

 Practicing good personal hygiene, preventing cross contamination, 
and proper cleaning and sanitizing 

 Controlling time and temperature of time/temperature control for 
safety foods, practicing good hygiene, preventing cross 
contamination, and proper cleaning and sanitizing 

 Controlling time and temperature of time/temperature control for 
safety foods, practicing good personal hygiene at home only, 
preventing cross contamination, and proper cleaning and sanitizing 
of single-use items 

 Controlling time and temperature of time/temperature control for 
safety foods, practicing food personal hygiene at home only, and 
proper cleaning and sanitizing of single-use items 

 

24. According to HACCP principles, what are critical limits? 

 Maximum and minimum values that a physical, biological, or 
chemical parameter must be controlled at to minimize the risk of a 
food safety hazard 

 Failing to have a pest control program 

 Sanitizing a preparation counter before starting a new task 

 Checking the temperature of a pot of beef stew during serving 
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Food Safety Questionnaire – Employee 

Section 3 

25.  For each of the following statements, indicate your level of agreement by 
circling the appropriate number. 

Strongly 
Disagree 

Somewhat 
Disagree 

Neither 
Disagree 

nor 
Agree 

Somewhat 
Agree 

Strongly 
Agree 

 

 
1 

 
2 

 
3 

 
4 

 
5 

Food safety is a 
major concern for 
hot and cold self-
service food bars. 
 

 
1 

 
2 

 
3 

 
4 

 
5 

I feel personally 
responsible for 
maintain safe food. 
 

 
1 

 
2 

 
3 

 
4 

 
5 

I feel I am able to 
provide food for 
customers. 
 

 
1 

 
2 

 
3 

 
4 

 
5 

My attitude 
towards safety is 
very similar to that 
of management 
towards safety. 
 

 
1 

 
2 

 
3 

 
4 

 
5 

Successful 
completion of food 
safety training is 
valuable and 
important. 
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Food Safety Questionnaire – Employee 

Section 4 

Answer the following questions to best describe your experiences. Place a 
checkmark in the box next to your answer choice. 

26. What type of training was used for your food safety training? (Please check 
all that apply.) 

 Computer-based 

 Classroom 

 Web-based (Internet) 

 Web-based (Internet, using company web site) 

 Video 

 Textbook 

 On-the-job 

 None of these methods were used 

 No food safety training was required 

 Other, please specify: 
______________________________________________ 

27. How much time was utilized in your food safety training process? 

 More than 3 days 

 2 – 3 days 

 1 day 

 6 – 12 hours 

 2 – 5 hours 

 Less than 2 hours 

 Employees are allowed to work at their own pace 

 No time was allotted for safety training 
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Food Safety Questionnaire – Employee 

Section 5 

Answer the following questions to best describe you. Place a checkmark in the 
box next to your answer choice. 

28. Have you ever been certified (taken and passed a test on food safety 

sanitation) from one of the organizations listed below? (Please check all 

that apply.) 

 Never been certified 

 National Restaurant Association (ServSafe) 

 SuperSafeMark 

 Experior (Certified Professional Food Manager) 

 National Registry of Food Safety Professionals (Food Safety 

Manager Certification) 

 Dietary Manager Association 

 State Certification Program 

 City/County Certification Program 

 Company Certification Program 

 Other, please specify: 

______________________________________________ 

 
29. Through what method listed above were you last certified? 

___________________________________________________ 
 
 

30. In what year were you last certified? 

____________________________ 
 
 

31. How long have you worked for your current employer? (Please answer in 

years and months.) 

___________________________________________________ 
 
 

32. How long have you worked in the grocery industry? (Please answer in 

years and months.) 

___________________________________________________ 
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33. What is your current position? 

 Shift leader 

 Department head 

 Assistant department head 

 Hourly employee 

 Other, please specify: 

______________________________________________ 

 

 

34. What is your gender? 

 Male  

 Female 

 

 

35. What is your highest level of education? 

 Some high school, but no diploma 

 High school diploma 

 Some culinary/technical school/college 

 Graduated culinary/technical school/college 

 Associate’s degree 

 Bachelor’s degree 

 Graduate degree 

 

 

36. If you have received a degree please specify. (Institution and major or 

academic area.) 

___________________________________________________ 
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APPENDIX C 

EMPLOYEE QUESTIONNAIRE (SPANISH) 
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Mostrador de comida de autoservicio 

 

 

 

Cuestionario para empleados 
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POR FAVOR LEA LA SIGUIENTE INFORMACION CUIDADOSAMENTE 
ANTES DE PROCEDER A RESPONDER  

Las preguntas que usted responderá están diseñadas para evaluar el programa 
de inocuidad de alimentos en su establecimiento. Sus respuestas, junto con las 
respuestas de otros participantes, serán agrupadas para determinar las áreas 
del entrenamiento en inocuidad de los alimentos que necesitan ser mejoradas. 

Su participación 

Su establecimiento fue seleccionado porque la dirección general de la tienda 
sintió que este esfuerzo era importante y acordó participar. Sin embargo, su 
participación en el estudio es completamente voluntaria. Usted puede escoger 
no participar o no contestar ninguna pregunta específica.  Si usted escoge no 
participar o contestar, no habrá ninguna multa o pérdida de beneficios a usted. 

Su información 

Su información será confidencial solo para los investigadores.  No se 
compartirán sus respuestas e información con cualquiera fuera del equipo de 
investigación.  Su información se agregará a las respuestas de otros 
participantes.  En el cuestionario no hay manera de identificar al participante; es 
por ello, que nosotros le hemos pedido que proporcione su día de nacimiento 
como un medio de rastrear sus respuestas.  Sólo se usará para rastrear.    

Sus respuestas serán introducidas a un computador o servidor.  Sólo los 
investigadores tienen el acceso a los datos en el servidor.  Aunque la tecnología 
es vulnerable y es posible para los usuarios desautorizados ganar el acceso 
ilegalmente a la información, tomaremos las precauciones para asegurar la 
confidencialidad de sus respuestas. 

Gracias 

Su participación en este estudio ayudará a nuestro equipo a desarrollar y a 
mejorar los materiales de entrenamiento.  Su contribución es sumamente 
importante.  Completando esta encuesta, usted está de acuerdo en participar en 
el estudio.   

Si usted no desea completar la encuesta, por favor retorne el cuestionario al 
gerente de la tienda. 
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1. Por favor introduzca su fecha de nacimiento. (Mes, día, y año: 
mm/dd/año):  
_________________ 

 

2. Por favor introduzca la dirección de la tienda donde usted trabaja 
actualmente  

 Dirección____________________________________________ 

 Ciudad: __________________ Estado: _____Código postal: ______ 
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Sección 1  

Responda las siguientes preguntas que mejor describen las rutinas que realiza 
el establecimiento. Indique con una X el recuadro próximo a la opción  

3. Cuantas veces la tienda calibra los termómetros? 

 Mensualmente 

 Bimensual 

 Una vez a la semana 

 Varias veces a la semana 

 Una vez al día 

 Una vez en cada jornada de trabajo 

 No lo se  

 Nosotros no usamos termómetros metálicos  

 Mi compañía no ha hecho recomendaciones en esa área  

 Otro, por favor especifique: 
______________________________________________ 

 

4. Cuantas veces el personal de la tienda mide la temperatura de los 
alimentos calientes o fríos en el mostrador de autoservicio? 

 Cada hora 

 Cada dos horas 

 Cada cuatro horas 

 Una vez al día 

 Solo cuando los alimentos de colocados en el mostrador 

 Mi compañía no mide la temperatura de los alimentos  

 Otro, por favor especifique: 
______________________________________________ 
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5. Cuantas veces el personal de la tienda limpia y desinfecta la superficie del 
mostrador de alimentos? 

 Cada hora 

 Cada dos horas 

 Cada cuatro horas 

 Una vez al día 

 Solo cuando los alimentos de colocados en el mostrador 

 Mi compañía no mide la temperatura de los alimentos  

 Otro, por favor especifique: 
______________________________________________ 

 

6. ¿En el establecimiento existe una persona responsable del mantenimiento 
del mostrador de alimentos a lo largo del día? (Ejemplo: abastecer, 
limpiar, y ajustar la temperatura) 

 Un empleado designado 

 Ningún empleado esta designado 

 Otro, por favor especifique: 
______________________________________________ 

 

7. ¿Que métodos de limpieza y desinfección permitidos son aplicados en la 
tabla de cortar en la tienda? (Por favor marque las opciones que usted 
considere que se aplican) 

 En el lavaplatos 

 Método de la cubeta 

 En un fregadero de tres compartimientos  

 Rociar y limpiar 

 Método de los dos cubos 

 Mi compañía no realiza ningún procedimiento 

 Otro, por favor especifique: 
______________________________________________ 
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Sección 2  

Responda las siguientes preguntas indicando con una X el recuadro próximo a la 
opción mas apropiada 

8. Cuando es considerado un brote de una enfermedad transmitida por 
alimentos: 

 Cuando alguien reclama que esta enfermos por consumir un 
producto 

 Cuando 20 personas reclaman que están enfermas después de 
comer un alimento en común  

 Cuando 2 o mas personas presentan similar sintomatología de una 
enfermedad después de haber consumido un alimento en común y 
que ha sido identificado como la fuente de la enfermedad  

 Cuando 5 o mas personas presentan similar sintomatología de una 
enfermedad después de haber consumido un alimento en común y 
que ha sido  identificado como la fuente de la enfermedad 
 

9. El factor principal que contribuye a la aparición de enfermedades 
transmitida por alimento en los establecimientos al detal es: 

 Mantener el alimento a temperatura inadecuadas 

 Contaminación cruzada 

 Pobre higiene personal 

 Inadecuados programas de limpieza y desinfección  
 

10. La mas efectiva manera de controlar el crecimiento de bacterias en un 
establecimiento al detal es controlando: 

 Tiempo y temperatura 

 Condiciones de pH y oxigeno 

 Temperatura y actividad de agua 

 Disponibilidad de tiempo y alimento 
 

11. Alimentos que requieren un adecuado control de la temperatura para 
asegurar su inocuidad son referidos como: 

 Control de tiempo/temperatura para alimentos inocuos 

 Alimento que podrían ser peligrosos 

 Control total para alimentos inocuos 

 Control critico de tiempo/temperatura par alimentos inocuos. 



 Texas Tech University, Caleb Dodd, May 2011 

 

186 

 

 

12. Las bacterias crecen mejor dentro de un estrecho rango de temperaturas 
conocido como zona de peligro térmico. La zona peligrosa esta entre: 

 0°F (-18°C) - 220°F (104°C) 

 0°F (-18°C) - 135°F (57°C) 

 41°F (5°C) - 135°F (57°C) 

 41°F (5°C) - 220°F (104°C) 

 

13. Control de tiempo/temperatura alimentos inocuos no deberían estar en la 
zona de peligro por mas de: 

 Dos horas 

 Cuatro horas 

 Ocho horas 

 Doce horas 

 

14. Según el Código de alimentos de la FDA, cuantas veces tiene que ser 
medido la temperatura en los alimentos colocados en el mostrados de 
alimentos de autoservicio? 

 Cada hora 

 Cada dos horas 

 Cada cuatro horas 

 Una vez en cada jornada de trabajo 

 

15. Cuando usan los utensilios en el mostrador de autoservicio, usted debería:  

 Colocar 4 o 5 set de utensilios en cada contenedor; así habrá 
suficiente utensilios para cada persona  

 Colocar los utensilios en un platillo cuando no son usados 

 Usar solo un utensilio para cada tipo de comida y colocarlo en el 
mismo alimento con su mango en el borde externo del contenedor  

 Dar al cliente un utensilio cuando llega al mostrador y se sirve  
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16. Cual de las siguientes practicas de almacenamiento considera que debería 
tomarse prontas acciones correctivas? 

 Productos secos almacenados deberían ser rotados como primero 
que entra es el primero que sale 

 Productos almacenados en congelador (walk-in freezer) deberían 
ser almacenados en estivas a seis pulgadas por encima del piso  

 Pollo crudo es almacenado por encima de la ensalada de papas en el 
refrigerador (walk-in refrigerador) 

 Productos de limpieza y desinfección son almacenados gabinetes 
debidamente cerrados y etiquetados en el área de almacenamiento 
de alimentos.  

 

17. Buena higiene personal incluye: 

 Uso de desinfectante después de lavarse las manos  

 Mantener las manos y ropa limpias y desinfectadas 

 Usar uniformes atractivos 

 Limpieza y desinfección de las áreas que tiene contacto con 
alimentos  

 

18. Cual es la máxima temperatura en la mayoría de los alimentos 
refrigerados? 

 32°F 

 41°F 

 45°F 

 55°F 

 

19. Comidas que deben mantenerse calientes, como la sopa, que temperatura 
debería estar: 

 165°F (74°C) 

 155°F (68°C) 

 145°F (63°C) 

 135°F (57°C) 
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20. Cuales son los cuatros pasos para una efectiva limpieza y desinfección? 

 Enjuagar, lavar, desinfectar y secar al aire  

 Enjuagar, lavar, desinfectar y secar con toalla 

 Lavar, enjuagar, desinfectar y secar al aire  

 Lavar, desinfectar, enjuagar y secar al aire 

 
21. Cual es la frecuencia en que debe se limpiados las superficie de contacto 

con los alimentos? 

 Cada 4 horas 

 En cualquier momento después que la contaminación pudo haber 
ocurrido 

 Al inicio y al final de la jornada de trabajo 

 Al inicio y al final de cada día  

 
22. ¿El manejo de la inocuidad de los alimentos debería estar enfocado en: 

 Practicas de Buena higiene personal, prevenir la contaminación 
cruzada, buenas prácticas de limpieza y desinfección.  

 Controlando el tiempo  y la temperatura en aquellos alimento que lo 
requiera (cocción), practicas de buena higiene personal, buenas 
prácticas de limpieza y desinfección. 

 Controlando el tiempo  y la temperatura en aquellos alimento que lo 
requiera (cocción), previniendo la contaminación cruzada, practicas 
de buena higiene personal en el hogar, buenas prácticas de limpieza 
y desinfección en algunos utensilios. 

 Controlando el tiempo  y la temperatura en aquellos alimento que lo 
requiera (cocción), practicas de buena higiene personal en el hogar, 
buenas prácticas de limpieza y desinfección en algunos utensilios. 

 
23. Según los principio del HACCP, que son limites críticos? 

 Máximo y mínimo valores que un parámetro físico, biológico o 
químico tiene ser controlado para minimizar el riesgo de peligro en 
la inocuidad de un alimento  

 Fallas en el programa de control de plaga. 

 Desinfección de la mesa de preparación de alimentos antes de 
comenzar una nueva tarea. 

 Chequeo de la temperatura de un olla de carne de res guisada 
mientras se sirve  
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Section 3 

24.  Para cada una de la siguientes oraciones, indique el nivel de acuerdo o 
desacuerdo  

Discrepo 
Completamente 

Discrepo 
un poco 

Neutral 

 

Estoy de 
acuerdo un 

poco 

Estoy 
completamente 

de acuerdo 

 

 
1 

 
2 

 
3 

 
4 

 
5 

Inocuidad es la 
mayor 
preocupación para 
comida de 
autoservicio 
caliente o frió.  
 

 
1 

 
2 

 
3 

 
4 

 
5 

Personalmente me 
siento responsable 
por mantener la 
inocuidad. 

 
1 

 
2 

 
3 

 
4 

 
5 

Me siento capaz de 
proveer alimento al 
cliente. 

 
1 

 
2 

 
3 

 
4 

 
5 

Mi actitud hacia la 
inocuidad es muy 
similar a la que 
manifiesta la 
gerencia . 

 
1 

 
2 

 
3 

 
4 

 
5 

Completar con 
éxito el 
entrenamiento en 
inocuidad de los 
alimentos es 
valorable e 
importante.  

 



 Texas Tech University, Caleb Dodd, May 2011 

 

190 

 

Sección 4 

Responda las siguientes preguntas que mejor describen su experiencia. Indique 
con una X el recuadro próximo a la opción. 

25. Que tipo de entrenamiento fue usado para su adiestramiento? (Por favor 
marque mas de una opción si usted así lo considera.) 

 Computadora 

 Salón de clase 

 (Internet 

 Internet, usando la pagina web de la compañía 

 Video 

 Libro 

 En el trabajo 

 Ninguno de los métodos mencionados 

 Ningún entrenamiento en inocuidad de los alimentos 

 Otro, por favor especifique: 
______________________________________________ 

 

26. Cuanto tiempo fue utilizado para su entrenamiento en inocuidad de los 
alimentos? 

 Mas de 3 días 

 2 – 3 días 

 1 día 

 6 – 12 horas 

 2 – 5 horas 

 Menos de 2 horas 

 Se permitió a los empleados trabajar a su propio paso 

 No hubo tiempo asignado para el entrenamiento en inocuidad de 
los alimentos. 
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Sección 5 

Responda las siguientes preguntas que mejor lo describen. Indique con una X el 
recuadro próximo a la opción. 

27. Alguna vez has sido certificado (tomado y pasado un examen en inocuidad 

de alimentos) por parte de una organización que se menciona abajo? (Por 

favor marque mas de una opción si usted así lo considera) 

 Nunca he sido certificado 

 Asociación nacional de Restaurantes (ServSafe) 

 SuperSafeMark 

 Experior (Certified Professional Food Manager) 

 National Registry of Food Safety Professionals (Food Safety 

Manager Certification) 

 Dietarty Manager Association 

 Programa de certificación estatal 

 Programa de certificación estatal de la ciudad o condado 

 Programa de certificación de la compañía 

 Otro, por favor especifíquelo: 

______________________________________________ 

 

28. ¿Con cual organización (listado arriba) usted recibió su ultima 

certificación? 

___________________________________________________ 
 

 
29. ¿En que año recibió su ultima certificación? 

____________________________ 
 

 
30. ¿Cuanto tiempo has estado trabajando en su actual empleo? (Por favor 

indique años y meses.) 

___________________________________________________ 
 

 
31. ¿Cuanto tiempo has trabajado en la industria de abastos o supermercados? 

(Por favor indique años y meses.) 

            ___________________________________________________ 
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32. ¿Cual es su actual posición? 

 Supervisor 

 Responsable de un departamento 

 Asistente del responsable del departamento 

 Empleado por horas 

 Otro, por favor especifique:  

______________________________________________ 

 

 

33. ¿Cual es su genero? 

 Hombre  

 Mujer 

 

 

34. ¿Cual es su nivel de educación? 

 Curse algunos años de escuela secundaria pero no recibí el diploma 

 Diploma de la escuela secundaria 

 Culinaria/carrera tecnica 

 Graduated en la Universidad culinaria o tecnico 

 Grado asociado 

 Titulo universitario 

 Postgraduado 

 

 

35. Si usted ha recibido algún titulo de una institución o academia, especifique 

titulo, institución o universidad 

___________________________________________________ 

 


