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ABSTRACT 

Based on Havelock's (Havelock & University of Michigan. Center for 

Research on Utilization of Scientific Knowledge, 1969) Knowledge Transfer 

Model and using Kirkpatrick's Training Evaluation Model (1996a, 1996b) levels of 

Reaction, Behavior, and Learning, this study analyzed knowledge transfer 

between public school district managers, cafeteria managers, and line workers. 

These employees were trained through cascade training methods during the 

federally mandated implementation of the Process Approach to HACCP food 

safety system beginning in the 2005-2006 school year. 

Measuring Behavior, an Observation Checklist (based on HACCP's 7 

steps and 10 FDA food borne illness risk factors and interventions) was used to 

determine if knowledge transfer occurred producing observable behaviors in line 

workers. The researcher's observations in a selected school district indicated 

that the district had implemented the system, line workers appeared to be 

properly following their district's plan and SOPs, and knowledge transfer seemed 

to have occurred. 

The Training Evaluation Assessment questionnaire consisted of 15 

demographic, thirty-six 4-point Likert scale, and 11 matching items (measuring 

Reaction and Learning). Child Nutrition Program employees were mailed the 

instrument in North Carolina, Kentucky, Mississippi, and Wyoming. States were 

selected based on health regulations adopted by health agencies during 2005-

2006 (1976 Model Foodservice Code Guidelines and 2005 FDA Food Code). 

ii 



A 2x3 Factorial Analysis of Variance (ANOVA), used to analyze for 

statistically significant differences in (learning) knowledge by Job Positions and 

Health Regulation Version, found significant differences for Job Positions. 

Multiple Analysis of Variance (MANOVA) tested for statistically significant 

differences in Reaction scores pertaining to factors of training (environment, 

materials, and relevance), training outcome, reaction to Process Approach 

system, supervisory support, and trainer effectiveness between Job Positions 

and Health Regulation Version. Job Positions had a significant main effect. 

Using the Bonferrroni method, each ANOVA was tested at the .007143 level. 

The two factors of Reaction to Process Approach and Supervisory Support were 

significant by Job Positions. 

Cascade training is still the quickest way to disseminate knowledge 

between multiple levels of workers. However, it may not be the most effective for 

long-term knowledge retention in an environment where hands-on, on-the-job 

training is most dominant and training resources are limited. 
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CHAPTER I 

INTRODUCTION 

Background 

Knowing is not enough, we must apply. 

Willing is not enough, we must do. (Goethe, n.d.) 

1 

Adult education is an extensive field of study with a rich history. To 

paraphrase Knowles (1994) from the introduction of his history of adult 

education, adult education originated for various purposes and takes many forms 

throughout the world. In the United States, adult education developed and 

evolved into many useful programs, including use in adult basic education, 

informal and non-formal programs, and, of importance to this study, employment 

through human resource development and training programs. Marsick and 

Watkins (2001) divided adult learning into the categories of formal, informal, and 

incidental learning, all three of which can be found in the workplace. In the 

workforce, it is not only important to acquire knowledge, but also to put it into 

practice and sometimes share it. Furthermore, at the foundation of adult 

education is the basic concept that it is the study of how adults learn (Merriam & 

Brockett, 1997). The American Heritage Dictionary of the English Language 

(2000) provided one of the simplest definitions of learning: to acquire knowledge 

of or skill by studying, schooling, or experience. This study investigated the 

transfer of knowledge that has occurred as a result of the implementation of a 

new food safety system in public school cafeterias and the subsequent training 

programs that have developed since 2005. Of more significance to this study 

was the question of whether the people who were trained actually learned what 



they were supposed to learn and have transferred that knowledge to their work 

environment-the applying and doing referred to by Goethe (n.d.). 

2 

To study knowledge transfer, one rnust first understand what knowledge is 

and how it is connected to training. Powers (1992) defined knowledge as "the 

state of knowing about or understanding something" (p. 16). Instructors rnust 

have knowledge of the information and subject matter covered in their course(s) 

and know how to train people. According to Powers, they must be cognizant of 

subject matter, organization, trainees, adult learning, and training. Furthermore, 

the trainees must comprehend this knowledge, internalize it, and apply it. 

Knowledge transfer has its roots in the work of Rogers's Diffusion of 

Innovation model (1962), which highly influenced Havelock's (Havelock, 

Michigan Univ, Ann Arbor Center for Research on Utilization of Scientific 

Knowledge, & Others, 1969; Havelock & University of Michigan. Center for 

Research on Utilization of Scientific Knowledge, 1969) Model of Knowledge 

Transfer. The strength of Havelock's work is evidenced by the numerous times 

he has been cited in the literature since he first proposed his model. It is 

Havelock's model that laid the foundation for this study. Knowledge transfer has 

been widely studied across business organizations by Argote, Beckman, and 

Epple (1990), Argote, Ingram, Levine, and Moreland (2000), and Bresman, 

Birkinshaw, and Nobel (1999). Each recognized the role of the learner in the 

process, observed how the transfer typically occurs, and identified variables that 

affect the process. 

One way this transfer occurs is through a type of training referred to as 

cascade training. In many instances, training takes place through a tiered, top-
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down system where the professional trainer teaches the highest level of 

employee (typically a manager), who then trains the next level of management, 

until the lowest level of employee is eventually trained. McDevitt (1998), Hayes 

(2000), and Jacobs and Russ-Eft (2001) defined cascade training. Questions 

that arise when examining cascade training and its effectiveness are the amount 

of knowledge that makes it to the lowest level of employee and whether this type 

of training is worth the time and effort put forth (Hayes, 2000). No matter the 

method used to train, one thing is certain: "Professionals in all fields require 

continuing education, training, and development to maintain skills and update 

knowledge" (Szymanski, Linkowski, Leahy, Diamond, & Thoreson, 1993, n. p.). 

To understand more about training, one must learn more about the 

beginnings of Human Resource Development, which, according to Nadler 

(1970), included specific activities meant to change behavior within a specified 

time frame. Nadler, one of the pre-eminent names in Human Resource 

Development (HRD), wrote: 

Training for knowledge is in the area of what needs to be known to do the 

present job .... Knowledge can become a difficult area for it is not always 

easy to differentiate what is needed to do the job from that kind of 

knowledge which would merely be helpful and not primarily within the 

definition of training. It is better to err on the side of providing more 

knowledge rather than less. (p. 4 7) 

Poell, van Dam, and van den Berg (2004) recognized that human 

resource development (HRD) was moving from a training to a learning viewpoint 

and outlined the history of this evolution as well as how HRD fits into many 
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companies. Early research, according to the authors, was focused on effective 

delivery and design of training in a formal manner. The 1990s found that more 

than formal training could occur. On-the-job training (OJT) was another vital 

training tool; learning that took place while a person worked was recognized as a 

vital part of workplace training. It is noteworthy that this topic is still such a rich 

area for research exploration because in 1970, Nadler wrote that "on-the-job" 

training (OJT) may not be the most efficient method of training. However, OJT 

has continued through the years and will continue into the future-it is a necessity 

for organizations in terms of time and financial efficiency, according to the 

author. 

The evaluation of training is essential to determine if knowledge transfer 

has occurred. The only way to determine if knowledge transfer during training or 

from training has occurred, or is effective, is to evaluate the process. One of the 

foundational individuals in training evaluation is Kirkpatrick. Kirkpatrick (1996a) in 

1959 wrote four articles based upon his doctoral dissertation that proposed a 

model for the evaluation of training; this model has withstood the test of time and 

is still widely used. Perhaps this is because the model's four levels of evaluation 

(reaction, learning, behavior, and results) are simple and easy to use. "Don 

Kirkpatrick's four levels of evaluation give you the ability to measure training 

quality correctly, accurately, and skillfully" (Basarab, as cited in Kirkpatrick, 

1996a, p. ix). Evaluation is important to ensure that training is or was effective. 

Chapman (2006) provided an overview of Kirkpatrick's four-level model and 

stated that it "is now considered an industry standard across the HR and training 

communities" (n.p.). 
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Non-certified employees in school cafeterias do not seem to receive equal 

attention, quantity of training, or scholarly research. Most of the focus in literature 

addresses staff development in relation to teachers and administrators. 

Educators use the phrase staff development to mean continuing education for 

teachers, administrators, and other school employees (National Staff 

Development Council, 2007). Many other phrases have been used 

interchangeably with staff development, including training, human resource 

development, and inservice. The majority of the literature found by the 

researcher on the subject of school cafeterias was from a combination of 

scholarly, government, and trade journals/magazines, and from news outlets; it 

focuses on food cost, waste, competitive foods, and nutritional standards. This is 

evidenced by articles and reports by the U.S. Government Accountability Office 

(1996, 2005c), Snelling, Korba, and Burke (2007), Finkelstein (2008), Hu (2008), 

Ramirez (2008), Sayre (2008), and others. 

The need for increased research into the training of school food service 

workers was further evident as one reviewed the emphasis that was placed on 

training of food service workers (from any type of food establishment) and the 

consequences that result because of a lack of training. This need for increased 

training can be no more apparent than through the adoption of Healthy People 

2010. Healthy People 2010 (2006a), the health objectives framework for the 

United States as coordinated through oversite by the United States Department 

of Health and Human Services, proposed 476 objectives to improve the health of 

Americans by the year 2010 (Healthy People 2010, 2006b), one objective of 

which was to reduce foodborne illness. This is of critical importance due to the 



insufficient training that retail employees receive (Healthy People 2010, 2006c). 

The focus of the present study was on the training of public school food service 

workers. 

6 

As a result of the fragmentation of federal agencies and the designation of 

being a high-risk area, the U.S. Government Accountability Office (2005a; 

2005b, 2007a; 2007b; 2007c; 2008) called for greater oversight into food safety 

and reorganization to reduce overlap and fragmentation. Food safety was 

considered by the Centers for Disease Control's (CDC) Healthy Youth! Health 

Topics (2004) to be an emerging health issue in public school food service. The 

issue can be no more apparent than when one examined data from the U.S. 

Department of Agriculture (USDA). According to data from the National School 

Lunch Program administered through the USDA (2004), each year over 26 

million children were served school breakfasts and lunches. Both the National 

School Lunch and School Breakfast programs provided nutritious free or 

reduced-cost meals to school children daily in more than 78,000 schools and 

institutions across the nation (U.S. Department of Agriculture, 2008a; U.S. 

Department of Agriculture, 2008b). As more children are being served, the risk 

for food borne illness increases. 

Regulatory health agencies such as the Food and Drug Administration 

(FDA) and the USDA are responsible for ensuring the public health of U.S. 

citizens in regard to food-related illnesses through food safety (U.S. Government 

Accountability Office, 2005a). These agencies typically work with states' 

regulatory agencies that either promulgate or adopt food safety regulations for 

food establishments. The FDA has been the lead federal agency for developing 
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the Food Code which, as specified above, is a model food safety guide for food 

establishments. The FDA works with the Association of Food and Drug Officials 

(AFDO) to track the adoption of the FDA Food Code through regulatory agencies 

within the U.S. and its territories; "adoption of the Food Code represents a 

successful federal/state/local partnership in improving food safety" (U.S. Food 

and Drug Administration, 2007b, n.p.). 

The U.S. Food and Drug Administration's (FDA) 2001 Food Code (2004), 

a model of the minimum food safety standards, advocated for all employees in 

retail food service operations to be properly trained in food safety as it relates to 

their job duties. The FDA estimated that many cases of food borne illness go 

unreported; however, the estimates that are reported were 

staggering-approximately 76 million illnesses and 5,000 deaths each year (Mead 

et al., 1999). While some people may only experience mild symptoms, for others, 

especially preschool age children, older adults, and individuals with weakened 

immune systems, foodborne illness may be deadly. 

As of February 2007, the FDA reported on its web site Real Progress in 

Food Code Adoptions (2007a) the states and territories that had adopted 

variations of their model Food Code. Their report was based on a continuous 

survey that is conducted by the Association of Food and Drug Officials (AFDO), 

which reported that five of the 56 states and territories had adopted the 2005 

Food Code: Alaska, Mississippi, Wisconsin, Wyoming, and Puerto Rico. Five of 

the 56 states and territories have not adopted any version of the Food Code as 

of this study. These five states included California, Kentucky, Guam, North 

Carolina, and Maryland. Of these five, Kentucky, North Carolina, and Maryland 



had regulations dating back to the 1976 Model Foodservice Code Guidelines; 

California and Guam's regulations had no connection to the FDA. 

8 

By November 2007 (U.S. Food and Drug Administration, 2007b), the FDA 

updated its web site to indicate that Maryland had updated to the 1997 Food 

Code and Wisconsin's two regulatory agencies were actually operating under the 

1999 (Department of Agriculture) and the 2001 Food Code (Department of 

Health) versions. Furthermore, by November 2007, the following states and 

territory were reported to have adopted the 2005 Food Code: "Georgia, Kansas, 

Michigan, Nebraska, Wyoming, Alaska, Mississippi, Rhode Island, and Puerto 

Rico" (n.p.). These states have adopted the 2001 Food Code: "California, New 

York, Wisconsin, Oklahoma, Colorado, Idaho, Texas, Alabama, New Jersey, 

New Hampshire, Florida, Pennsylvania, Virginia, North Dakota, Vermont, Ohio, 

Indiana, Arkansas, Washington, and the Virgin Islands" (n.p.). 

As a way to prevent and reduce the incidence of food borne illness in 

schools, Congress mandated the implementation, by July 1, 2005, of a new 

HACCP-based food safety system in public schools that participated in the 

National School Lunch Program through the U.S. Department of Agriculture 

(USDA) (Garnett, 2005; U.S. Department of Agriculture, 2004). Garnett (2005) 

notified each state's child nutrition program of this mandate (Appendix A). When 

this mandate occurred and was to be implemented in the 2005-2006 school 

year, only two continental states had adopted a current version of the FDA's 

Food Code (Mississippi and Wyoming), and two continental states were 

operating under versions dating back to 1976 (North Carolina and Kentucky) 

(U.S. Food and Drug Administration, 2007a, 2007b). 



As can be seen in Table 1, the U.S. had over 49 million students in over 

98,500 schools across the country during the 2005-2006 school year (National 

Center for Educational Statistics [NCES], 2008). Included in Table 1 are the 

number of school districts, number of schools, total student numbers, and which 

version of the FDA Food Code had been adopted. North Carolina and Kentucky 

both have a large student population and were regulated under guidelines over 

32 years old at the time. Although the student population was lower in both 

Mississippi and Wyoming, both states' health regulatory agencies have adopted 

the latest version of the FDA food guidelines-the 2005 Food Code. 

9 

Table 2 contains student enrollment numbers in the elementary grades of 

Pre-Kindergarten (PK) to Grade 5 in the selected states of Kentucky (KY), 

Mississippi (MS), North Carolina (NC), and Wyoming (WY), as well as the total 

U.S. enrollment in 2005-2006 (National Center for Educational Statistics, 2008). 

In these four states alone, there were 1,274,882 children enrolled in grades PK-

5, approximately 5.6% of all22,749,631 elementary students in the U.S. 

For the purposes of this study, to gauge the number of lunch meals 

served across the country daily on an average, the number of students eligible 

for free- and reduced-price lunches was used. These lunches were provided 

daily through the USDA's National School Lunch Program (2008a). Table 3 

contains the number of students who were eligible for free and reduced-price 

lunches in Kentucky, Mississippi, North Carolina, Wyoming, and the U.S. 

(National Center for Educational Statistics, 2008). Over 41% of 20.3 million 

students enrolled in the U.S. in all grades were eligible for free and reduced 

lunches. If one could extrapolate this 41% to free and reduced lunch-eligible 



Table 1 

School and State Demographics 

State District 
Numbers 

Kentucky 196 

Mississippi 163 

N. Carolina 216 

Wyoming 62 

State Totals 637 

Total U.S. 17,755 

School 
Numbers 

1,426 

1,051 

2,348 

379 

5,204 

98,564 

Total 
Students 

679,878 

494,954 

1 ,416,436 

84,409 

2,675,677 

49,113,474 

Food Code 
Version 

1976 

2005 

1976 

2005 

n/a 

10 

Numbers Based on National Center for Educational Statistics (2008) 2005-2006 
School Year Data 



Table 2 

PK to 5th Grade Enrollment Numbers 

State PK K 1st 2nd 3'd 4'h 

KY 38,124 50,266 53,416 48,136 48,136 47,639 

MS 2,488 40,346 40,443 37,598 36,830 36,787 

NC 9,847 116,829 114,554 110,707 107,392 105,392 

WY 439 6,381 6,257 6,185 6,056 6,111 

Total of 50,898 213,822 214,670 202,626 198,414 195,929 
Above 
States 

Total U.S. 1,036,476 3,619,426 3,690,854 3,606,406 3,586,112 3,577,514 

Numbers Based on National Center for Educational Statistics (2008) 2005-2006 School Year Data 

5'" 

48,381 

37,972 

106,210 

5,960 

198,523 

3,632,843 

....>. 

....>. 



Table 3 

Free/Reduced Lunch Numbers Across All Grades 

State Free Lunch Reduced-Price Free and 
Eligible Lunch Eligible Reduced Lunch 

Kentucky 280,832 55,455 336,287 

Mississippi 308,193 35,914 344,107 

North Carolina 498,195 105,121 603,316 

Wyoming 18,154 8,553 26,707 

State Totals 1 '1 05,374 205,043 1,310,417 

Total U.S. 15,846,887 3,612,081 20,335,672 

Based on National Center for Educational Statistics (2008) 2005-2006 School 
Year Data 

12 



elementary school students in only these four states, this would yield a student 

number of approximately 522,701 students-over half a million children eating 

lunch daily in school cafeterias. These numbers do not include the additional 

millions of meals served daily through the National School Breakfast and other 

programs (U.S. Department of Agriculture, 2008b, 2008c). 

13 

In recent years, television news magazines have found it popular to 

investigate the conditions of school cafeterias and publish attention-getting 

headlines such as "How safe is school cafeteria food?" (Hansen, 2004), "What 

did your child eat for lunch? School lunch safety: A Primetime investigation" 

(ABC News, 2004), and "Students taken to hospital after getting sick at 

Cleveland elementary school" (Wilson, 2003). These headlines raised concerns 

regarding school foodservice. Furthermore, these reports were unflattering to the 

schools investigated due to critical health inspection violations observed by 

regulators who inspected the schools (Garcia, 2008; King, 2007; Quaid, 2007; 

WFTV.com, 2008). Other reports indicated that school cafeterias do not receive 

health inspections as frequently as required (twice per year) (Quaid, 2007); 

therefore, schools must be proactive and "inspect themselves." 

Hazard Analysis Critical Control Point 

Hazard Analysis Critical Control Point (HACCP), a food safety system 

developed by Pillsbury for NASA in 1959, is a seven point method of monitoring 

food processing from receiving to service (Higgins & Hartfield, 2004). HACCP 

shifts responsibility back to the food establishment to do just that. To summarize 

the authors, the system consists of evaluating each step of production, from 

receipt to service, for possible critical problems that may cause individuals to 
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become ill if contaminated food is consumed. The use of HACCP systems has 

been valuable in a variety of industries such as seafood, juice, meat, and poultry 

processing and has been mandated by the FDA and USDA (U.S. Food and Drug 

Administration, 2008; U.S. Department of Agriculture, 2008d). In addition, 

HACCP has been recommended for use in retail food establishments by the 

FDA. However, HACCP was conceived and developed for use in large food 

processing facilities. Unfortunately, HACCP has been difficult for small food 

facilities regulators to use and maintain and for regulators to oversee (Higgins & 

Hartfield, 2004; U.S. Department of Agriculture, 2008e). 

The National Advisory Committee on Microbiological Criteria for Foods 

(NACMCF) (1998), a committee of the U.S. Department of Agriculture's Food 

Safety and Inspection Service, met in 1995 to reevaluate its 1992 HACCP report 

and compare it to the Codex Committee on Food Hygiene. HACCP, as adopted 

by the committee, consists of seven main principles: (a) hazard analysis; (b) 

identification of critical control points; (c) critical limit establishment; (d) 

monitoring; (e) corrective actions; (f) evaluation; and (g) documenting and 

record-keeping. The ultimate goal of HACCP is to prevent problems from 

occurring. For the system to work, "management must be committed to a 

HACCP approach" (p. 1247). Successful implementation also "depends on 

educating and training management and employees in the importance of their 

role in producing safe food" (p. 1248). Time must be dedicated for this purpose. 

It is important to recognize that employees must first understand what 

HACCP is and then learn the skills necessary to make it function properly. 

Specific training activities should include working instructions and 
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procedures that outline the tasks of employees monitoring each CCP. 

(National Advisory Committee on Microbiological Criteria for Foods, 1998, 

p. 1248) 

The National Advisory Committee on Microbiological Criteria for Foods 

(1998) advised that an HACCP team must be comprised of people who 

understand the operation of the food establishment. Experts must be included as 

well as people from all aspects of the operation, including people who are 

familiar with and involved in the local operation of the establishment. In addition, 

the involvement of local people not only brings in knowledge of that facility's 

procedures, but the team approach allows for buy-in and ownership of the 

HACCP plan once it is implemented, according to NACMCF. 

As discussed previously, as a way to prevent and reduce the incidence of 

food borne illness in schools, Congress mandated the implementation by July 1, 

2005, of a new HACCP-based food safety system in public schools that 

participate in the National School Lunch Program through the United States 

Department of Agriculture (USDA) (Garnett, 2005; U.S. Department of 

Agriculture, 2004 ). Garnett (2005) notified each state child nutrition program of 

this mandate (Appendix A). 

Purpose of the Study 

The purpose of this study was to analyze the effectiveness of knowledge 

and training transfer between multiple levels of employees during training that 

has occurred since the HACCP-based system was federally mandated in public 

schools. With any new system, employee education is necessary for the system 

to be effective. It is important for employees to understand processes and how to 
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perform them correctly. Solman and Deal ( 1996) stated that training is necessary 

to successfully implement change in an organization. States have provided 

HACCP training to school food service managers and employees in an attempt 

to implement these food safety systems nationwide. The following hypotheses 

and research question were developed to investigate whether knowledge was 

transferred between levels of training, and how effective this training has been. 

This study investigated the training public school food service workers received 

in regard to the implementation of a HACCP-based food safety system in their 

cafeterias. Most training occurs in a cascade fashion, from initial trainer to district 

level to school food service manager to line worker. This study attempted to 

determine how effective this cascade method was and the extent of knowledge 

passed from top management to line workers. 

Research Question 

The following research question was investigated through descriptive 

measures. In addition, two specific hypotheses were tested using quantitative 

measures. 

Has knowledge transfer occurred throughout the employee hierarchy 

producing observable behaviors in line workers? 

Hypotheses 

The following hypotheses were quantitatively researched during the study: 

H1 Is there a statistically significant difference in HACCP-based food 

safety system knowledge based on job position and health 

regulation version? 
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H2 Is there a statistically significant difference in the Reaction scores 

regarding: (a) training environment, (b) training materials, (c) 

training relevance, (d) training outcome, (e) reaction to the Process 

Approach system, (f) supervisory support, and (g) trainer 

effectiveness based on job position and health regulation version? 

These were measured through analysis of a questionnaire developed by the 

researcher containing a series of matching items to test knowledge (H1) and a 

series of Likert scale questions to test reaction (H2). 

Definition of Terms 

Adult- for the purpose of this study, an adult was considered a person of 

legal age to work. 

Building Level Food Service Manager- also referred to as the School 

Cafeteria Manager. This person is responsible for the administration of the 

school cafeteria, including all management aspects and training for employees, 

and implementing/monitoring food safety measures in the cafeteria, etc. 

Cafeteria line worker- also referred to as a line worker throughout the 

study; the last line of employees who received training and who carry out daily 

operations within the school cafeteria. For the purpose of this study, a line 

worker was the school cafeteria employee in a non-managerial role responsible 

for carrying out the day-to-day operations of food service. 

Cascade training- for the purpose of this study, training that occurs when 

the top management levels received training from professionals and train the 

next level of employee directly beneath them. This next level trains subsequent 



levels until the training reaches the lowest level of employee who are the end 

user. 
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Centers for Disease Control (CDC) -The CDC is one of the operating 

components of the Department of Health and Human Services. Its mission is "to 

collaborate to create the expertise, information, and tools that people and 

communities need to protect their health through health promotion, prevention of 

disease, injury and disability, and preparedness for new health threats" (Centers 

for Disease Control, 2008, n.p.). 

Critical Control Point- in an HACCP system, it is the stage in food 

processing/production where contamination can be prevented or eliminated (U.S. 

Food and Drug Administration, 2005c). 

District Level School Nutrition Director- also referred to as the District 

Director or District Manager. For the purpose of this study, this person is 

responsible for ensuring that training is provided and that the HACCP system is 

implemented. 

Facility- referred to as a (retail) food establishment that serves food to the 

public; the school cafeteria. 

Food and Drug Administration (FDA) - a federal consumer protection 

agency. 

FDA's mission is: - to promote and protect the public health by 

helping safe and effective products reach the market in a timely way, -To 

monitor products for continued safety after they are in use, and- To help 

the public get the accurate, science-based information needed to improve 

health. (U.S. Food and Drug Administration, n. d., n. p.) 
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Food and Drug Administration Food Code- published by the U.S. Food 

and Drug Administration (FDA); a "model that assists food control jurisdictions at 

all levels of government by providing them with a scientifically sound technical 

and legal basis for regulating the retail and food service segment of the industry" 

(i.e., restaurants, grocery stores, and institutions) (U.S. Food and Drug 

Administration, 2007c, n. p.). 

Food establishment- for the purpose of this study, the school cafeteria. 

Foodborne disease outbreak - "the occurrence of two or more cases of a 

similar illness resulting from the ingestion of a common food" (U.S. Food and 

Drug Administration, 2005b, p. 8). 

Food safety- "protecting the food supply from microbial, chemical (i.e., 

rancidity, browning) and physical (i.e., drying out, infestation) hazards or 

contamination that may occur during all stages of food production and handling­

growing, harvesting, processing, transporting, preparing, distributing and storing" 

(Cooperative Extension@ URI, 2000, n. p.). 

HACCP- Hazard Analysis Critical Control Point- "a systematic approach 

to the identification, evaluation, and control of food safety hazards" (National 

Advisory Committee on Microbiological Criteria for Foods, 1998, p. 1247). 

HACCP-based food safety system- for the purpose of this study, a food 

safety system designed around the principles of HACCP without necessarily 

following all seven steps of the system. 

HACCP-plan -"a written document that delineates the formal procedures 

for following the Hazard Analysis and Critical Control Point principles developed 

by The National Advisory Committee on Microbiological Criteria for Foods" (U.S. 



Food and Drug Administration, 2005b, p. 1 0); an establishment's seven step 

food safety system. 

HACCP team- "the group of people who are responsible for developing, 

implementing, and maintaining the HACCP system" (National Advisory 

Committee on Microbiological Criteria for Foods, 1998, p. 1247). 
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Health regulation version- for the purpose of this study, the version of the 

FDA food safety guidelines that has been adopted by each state's health 

authority. At the time of the Process Approach to HACCP system 

implementation, North Carolina and Kentucky's state health authorities were 

operating under the 1976 Model Food service Code Guidelines while Mississippi 

and Wyoming's state health authorities had adopted the 2005 FDA Food Code. 

Job position -either District Child Nutrition Director, School Cafeteria 

Manager, or Cafeteria Line Worker. 

Process Approach to HACCP- "the process approach can best be 

described as dividing the many food flows in an establishment into broad 

categories based on activities or stages in the preparation of the food, then 

analyzing the hazards, and placing managerial controls on each grouping" (U.S. 

Food and Drug Administration, 2005c, p. 495). 

Training- for the purpose of this study, training was defined as organized 

education to teach an employee new skills or knowledge. 

Training transfer- for the purpose of this study, training transfer and 

knowledge transfer may be used interchangeably. 

Delimitations 

The scope of this study was delimited in the following ways: 
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1. This study was delimited to public school food service employees: 

district managers, cafeteria managers, and line workers employed 

since 2005. No other employees were sampled. 

2. This study explored only knowledge and training transfer that had 

been performed by other people; the researcher did not conduct 

training personally. 

3. Participants were delimited to the largest elementary public schools 

in selected districts in two states located in the continental United 

States that have adopted the 2005 FDA Food Code as well as the 

largest elementary schools in selected districts in two states which 

were operating under the 1976 Model Food service Code 

Guidelines during the implementation of the federal mandate. 

Assumptions 

The following assumptions were made in context to this study: 

1. Confidentiality and anonymity will encourage subjects to respond 

truthfully to questions. 

2. Schools were to have implemented the HACCP-based food safety 

system by July 2005 and have done so. 

3. Participants were able to understand the questionnaire. 

4. Participants had received training in preparation for the HACCP­

based food safety system implementation. 

5. Participants willingly participated and were not coerced into taking 

part in the study. 

6. Participants were legal adults not attending high school. 



7. Participants who responded to the questionnaire answered 

honestly. 

8. Participants have had at least some training concerning the 

HACCP-based food safety system in his or her cafeteria and its 

implementation in the individual's school cafeteria. 

9. It was assumed that training weakens as it moves downward 

through management levels. 
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10. It was assumed that district directors and cafeteria managers have 

not been trained to be professional trainers. 

Justification/Significance of the Study 

Knowing the amount of knowledge that is disseminated to the worker in 

school food service can help with planning proper techniques and methods for 

future training. No studies could be located that have been conducted 

concerning knowledge transfer and training transfer in this field of school food 

service. This study examined the effectiveness of training through multiple levels 

to determine how rnuch knowledge is lost in transfer. The researcher hoped to 

learn if knowledge transferred to the people who have to apply the training 

content. The researcher examined the difference that regulation adoption has 

had on the implementation of HACCP-based food safety systems since earlier 

versions of federal food safety guidelines prior to the 2001 Food Code did not 

place any emphasis on or specify requirements for employee knowledge or 

training. The ultimate benefit of this study will be to children who eat meals in 

school cafeterias. Children have a greater chance of contracting food-related 

illnesses in public schools (Buzby, 2001). Because they eat there on a daily 
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basis, they are at an even higher risk, especially in schools with poor food safety 

records (Center for Science in the Public Interest, 2007). 

In addition, this study will be of interest to regulatory inspectors, state and 

district level trainers, cafeteria workers, and those who provide the first level of 

HACCP training. The results could help identify areas needed for improvement 

or follow-up in training. It could assist in providing more train-the-trainer 

programs for managers. This study could also provide an evaluation tool to 

determine if training has been implemented in public schools and if the HACCP 

system is in place. This tool could be used by various levels within school 

systems for self-inspection or by regulatory agencies to evaluate the HACCP­

based system in schools. 

The more educators know about knowledge and training transfer in this 

context, the better prepared school cafeterias can be to provide HACCP and 

food safety training to prevent foodborne illness. Furthermore, the loss of 

knowledge in organizations from people who are long-term employees of 

retirement age, or loss because of turnover, is recognized as hazardous to the 

continuously smooth operation of an organization. If knowledge is lost with the 

loss of an employee, no matter the reason for leaving, the impact cannot always 

be measured. This is another reason why it is so important to ensure that 

knowledge transfer occurs (Gummer, 2002). 
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CHAPTER II 

REVIEW OF RELATED LITERATURE 

This chapter contains a review of the literature related to this study and an 

exploration of the theoretical foundation for it. The specific theories explored are 

those of Havelock's Model of Knowledge Transfer, Darkenwald and Merriam's 

(1982) Organizational Effectiveness, and Kirkpatrick's Model of Training 

Evaluation. This study examined, specifically, knowledge transfer, including the 

role of adult education and adult learning, using key concepts of behaviorism. 

Furthermore, the connection to knowledge transfer of training (including 

cascade) and human resource development (HRD), used for the purpose of 

increasing organizational effectiveness, was explored through the examination of 

U.S. public school food services's implementation of Hazard Analysis Critical 

Control Point (HACCP)-based food safety systems. The Kirkpatrick Model was 

the tool used to measure transfer. 

Theoretical Foundation 

Knowledge, Training, and Learning Transfer 

According to Havelock (Havelock et al., 1969), the 1960s saw the 

generation of a new field of knowledge that he called the "science of knowledge 

utilization" (p. 1) which grew from an increased amount of knowledge and the 

expectation that "knowledge should be useful to man" (p. 1). Havelock further 

discussed the need for institutionalization of this new field and the need to 

organize it in academic and research departments and centers that focused on 

knowledge use. Under contract with the U.S. Department of Health, Education, 

and Welfare, Havelock (Havelock et al., 1969) acted as project director for an 
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extensive assimilation and synthesis of research with the aim of the project being 

to "understand and improve the process of dissemination and utilization of new 

knowledge in all fields of practice" (p. 1-2). He further outlined significant sources 

of knowledge dissemination and utilization. The most significant contribution to 

the field was attributed to the foundational work of Everett M. Rogers and his 

theory of "The Diffusion of Innovations," found in the book of the same name. 

Havelock's 1969 team of researchers accumulated studies of various 

theories of knowledge, its use, and its transfer. From this Havelock identified 

three overarching models for dissemination and utilization: (a) The Problem 

Solver Model; (b) The Research, Development, and Diffusion (R, D & D) Process 

Model; and (c) The Social Interaction Model. Havelock synthesized these into 

one "linkage" model knowing "that knowledge does not just 'filter down' and it 

does not get generated in neat need-reduction cycles. It has to flow back and 

forth within a complex network of roles and relationships" (p. 2-43). This linkage, 

according to Havelock, occurs between a resource system which transfers a 

message, through a medium, to the user system. Linkages were seen by 

Havelock as "a series of two-way interaction processes which connect user 

systems to various resource systems" (p. 11-4). When more linkages are present 

in a system and the stronger they are, the more knowledge will be used. 

Havelock continued his work in the field of knowledge dissemination and 

utilization, as evidenced by his numerous published works (Havelock, 1971, 

1972, 1973). The field was further explored and broadened through the research 

of various authors (Havelock & Guskin, 1975; Havelock, Havelock, & Michigan 
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University, Ann Arbor Institute for Social Research, 1971; Havelock, & Michigan 

Univ, Ann Arbor lnst for Social Research, 1972; Huberman, 1994; Weiss, 1979). 

Havelock's work has been widely cited and applied to various fields of 

study. Furthermore, as Rogers influenced Havelock, Havelock has influenced 

other researchers who built upon his work in the decades since he emerged on 

the scene. This is evidenced by the work of notable researchers such as 

Donaldson, Rutledge, Estabrooks, and others. Donaldson and Rutledge (1998) 

applied Havelock's Linkage Model to study in the field of nursing and knowledge 

diffusion, use, and transfer within this field. Of particular interest was their call for 

the expedited "transfer of new knowledge into practice" (p. 19). Estabrooks, 

Thompson, Lovely, and Hofmeyer (2006) cited the work of Havelock in the field 

of knowledge utilization theory, and connect utilization to knowledge translation, 

in which they encompass knowledge transfer. Although they pointed out the 

difficulty in applying one theory to different fields, they acknowledge that 

Havelock's work had been incorporated into many different nursing models and 

they further connected Havelock to Rogers's model of diffusion of innovation. 

Havelock's work on knowledge dissemination and utilization through his linkage 

concept was cited further in Thompson, Estabrooks, and Degner's (2006) fairly 

comprehensive literature review conducted to clarify knowledge transfer 

concepts in five roles that influence dissemination and use. They found similarity 

in these roles including that each has "the underlying assumption that increasing 

the availability of knowledge will lead to behavior change" (p. 691 ). 

One of the most timely and comprehensive analyses of knowledge use 

was conducted by Estabrooks, Derksen, Winther, Lavis, Scott, Wallin, and 
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Profetto-McGrath (2008), These researchers applied a bibliometric analysis of 

over 5,000 articles written between 1945 and 2004 to "map the historical 

development of knowledge utilization as a field, and to identify the changing 

intellectual structure of its scientific domains" (p. 1 ). They noted that most 

published activity had occurred from the 1960s through 2004, while Everett 

Rogers's innovation diffusion theory has remained foundational in the field. In 

this analysis, they identified Havelock as one of the most prominent and cited 

researchers. Havelock was discussed over 12 times in their one article and given 

credit for developing the "linkage model that connects researchers with end 

users" (p. 13). 

Knowledge transfer has evolved greatly from Havelock's 1969 model as it 

has been applied across various disciplines; however, there are essential 

components that cross over these lines. These variables are necessary for 

successful transfer. Argote, Beckman, and Epple (1990) examined the 

persistence of learning and transfer of learning across organizations. Although 

the research was concerned with industrial organizations, of importance to this 

study were statements concerning the concept of learning. Regardless of the 

type of business, the researchers noted, "the dynamics of learning are important 

issues for organizations" (p. 140). Their research also indicated that there is 

strong evidence that most employees learn by doing. 

Szymanski et al. (1993) studied the perceived educational and 

developmental needs of rehabilitation counselors. This was essentially a needs 

assessment to determine training needs directly from the counselors. Their 

sample consisted of over 2,400 certified rehabilitation counselors whose 
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certification was up for renewal. Over 1 ,800 renewed their certification; 1 ,535 

completed the 58-item questionnaire for an overall return rate of 61.9%. Those 

respondents identified 10 areas where they needed training. This gave training 

planners ample information to plan for the needs of the rehabilitation counselors. 

Although Bresman, Birkinshaw, and Nobel (1999) studied knowledge 

transfer in the area of international acquisitions, their research is applicable to a 

wide variety of entities that wish to improve transfer of knowledge. In addition, 

their research indicated that "technological knowledge transfer is promoted by 

communication, visits and meetings" (p. 440) and by the passage of time. The 

researchers found that knowledge transfer occurs predominantly in a one-way 

manner: from the acquirer to the acquired. As time passes, knowledge is 

transferred back and forth. However, problems do tend to "increase with 

geographical and cultural distance" (p. 440). Frequent and effective 

communication facilitates knowledge transfer as it "alleviates anxiety ... 

facilitates interaction between individuals ... and ensures that the decision 

making process during integration is explicit and transparent" (p. 444). The more 

frequent the technical meetings and face-to-face interactions, "the higher level of 

knowledge transfers" (p. 444). As time passes and employees become 

acclimated to the mergers of their respective companies, knowledge transfer will 

continue to occur. 

Argote and Ingram (2000) defined knowledge transfer as "the process 

through which one unit is affected by the experience of another" (p. 151) and 

stated that it can be difficult to do. They further wrote that "knowledge embedded 

in the interaction of people, tools, and tasks provides a basis for competitive 



advantage in firms" (p. 150). Specifically, this transfer becomes visible when 

employees change their level of knowledge or change their behavior. 
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Furthermore, Argote, Ingram, Levine, and Moreland (2000) recognized the 

importance that knowledge transfer has in regards to the productivity and the 

effectiveness of organizations. The researchers stated that organizations 

increase their chance for survival if they are efficient at transferring knowledge. 

Their literature review noted that many methods of knowledge transfer occur in 

organizations, including personnel movement, training, communication, 

technology transfer, reverse engineering products, replicating routines, patents, 

scientific publications and presentations, interactions with suppliers and 

customers, as well as alliances and other forms of relationships within 

organizations. The focus appeared to be on the effectiveness of these 

mechanisms. In addition, Argote et al. stated, "we must move beyond 

understanding how an individual applies knowledge from one context to another 

to understanding how larger collectives (e.g., groups, departments, divisions) 

accomplish this transfer" (p. 5). 

Training and knowledge transfer have been widely studied in numerous 

fields, especially in the business sector. However, Lim and Morris's (2005) study 

of Korean HRD professionals made the point that very few previous training 

transfer studies have examined different variables on training results nor have 

these studies examined variables at the individual and organizational levels. Lim 

and Morris were particularly focused on the variables of instructional design, 

trainee characteristics, and organizational climate of a training course that these 

professionals took. Their results indicated a relationship between "instructional 
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factors and trainees' perceived learning applicability right after training" (p. 137). 

Job function and immediate need to use the training were also related to 

perception of learning and learning applicability. Those who immediately needed 

what they learned used it. Peer and supervisor feedback positively influenced 

training transfer within this group. 

In a study of international acquisitions in the business world, knowledge 

transfer was found to be assisted by effective communication, increased number 

of visits by people from other units and technical meetings, and by time elapsed 

since acquisition (Bresman et al., 1999). Problems with knowledge transfer 

increase with distance between departments (or similar units) and cultural 

differences. Bresman et al. cited Kogut and Zander's 1992 definition of 

knowledge that includes "know-how" and "know-what." 

Additional transfer studies have identified variables that have an influence 

on transfer. Barnard and Hawley's (2003) study of training transfer in the nuclear 

power industry also showed that peer support positively impacts transfer and a 

lack of supervisory support negatively impacts transfer of training. They defined 

transfer as "a trainee's application to the job of what is learned in a training 

program" (p. 112). 

Knowledge transfer is a challenge and is often critical to an organization 

(Cummings & Teng, 2003). Cummings and Teng's research model of knowledge 

transfer success identified nine items that affect transfer that fall under the four 

headings of knowledge, relational, activity, and recipient context. The purpose of 

knowledge transfer is to successfully transfer core knowledge to recipients when 

success can be identified as the number of transfers over a period of time; when 
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transfers are on time, on budget, and the recipient is satisfied; the recipient can 

recreate knowledge; and the recipient takes ownership of the knowledge, is 

committed to its transfer, and was satisfied with the transfer. Study results 

indicated that physical distance between organizational groups did not matter, 

but relationship building between them did. 

Gattiker (1992) proposed the factors of motivation, ability, and skills as 

being important to the transfer of end-user computer training. Thayer and 

Teachout (1995) identified four variables that affected transfer of training in their 

presentation of a simplified model of transfer: climate for transfer, post-training 

self-efficacy, learning, and transfer enhancing activities. Learning was found to 

be impacted by several constructs which indirectly impacted transfer: reaction 

to training (from Kirkpatrick's evaluation of training model), previous education 

and skills, pre-training self-efficacy, ability, locus of control, job involvement, and 

career/job attitudes. Other variables were identified, including supervisory 

support, workload, crises, opportunities to perform, budget issues, materials and 

supplies, help from others, as well as time and work environment. Machin and 

Fogarty (2003) studied Thayer and Teachout's transfer model through structural 

equation modeling and were able to support the significance of the four main 

variables listed above to predict transfer, thereby supporting the Thayer and 

Teachout model. 

Just as Barnard and Hawley's (2003) study of training transfer did, the 

impact of supervisory support was also confirmed by Nijman, Nijhof, and 

Wognum (2003). Nijman et al. also studied supervisory support and training 

transfer in a production facility. They conducted interviews with production 
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managers, supervisors, and their employees. Only four significant correlations 

were identified between employee and manager and the overall perception of 

supervisory support and individual performance. These include: supervisor 

briefing of employees before training, supervisor providing opportunity to practice 

new skills, supervisor speaks to employee about training, and supervisor 

provides psychological support. They concluded that the supervisors in this 

facility showed few behaviors to support transfer of training by employees. 

In 2003, Powell and Doran conducted a qualitative study that explored the 

perceptions of managers in six different organizations in regard to their role in 

assisting with employee learning. Five major themes of their roles emerged from 

interviews with these managers: empowering, linking, defending, nurturing, and 

empathizing. The size of the organization was a factor-the smaller 

organizations had managers who exhibited warmer and more caring attitudes 

toward their employees. 

Machles (2002) defined training transfer as the "process of successfully 

moving knowledge, skill or attitudes from classroom to workplace-which is the 

ultimate goal of training" (p. 32). Machles listed the following barriers to training 

transfer: "lack of reinforcement on the job; interference from the immediate 

environment; a nonsupportive organizational culture or climate; and the 

employee's view that training is impractical or irrelevant (Broad and Newstrom)" 

(p. 32). Additional barriers that Machles lists included inconsistencies in the 

workplace, lack of technology or equipment to support training, coworkers' bad 

attitudes and behaviors, and lack of management commitment and involvement. 

Machles (2002) wrote that "the ultimate goal of training is employee 
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understanding and the ability to apply knowledge learned on the job-to transfer 

training from concept to practice" (p. 34). 

Graham, Logan, Harrison, Straus, Tetroe, Caswell, and Robinson's (2006) 

article concerning knowledge translation in health professions defined knowledge 

transfer as the "process of getting knowledge used by stakeholders" (p. 16) 

where knowledge consists of all formats of knowing. One area that they 

discussed was that there was a difference in knowledge transfer and the use of 

knowledge. Transfer can mean just the dissemination of information whereas the 

use of knowledge was actually "putting it into action" (p. 17). In particular, 

"knowledge translation is about turning knowledge into action" (p. 22). Although 

their article was intended for the health care arena, the ideas within can be 

transferred to other fields of interest. Another definition of knowledge transfer 

was proposed by Molina, Llorens-Montes, and Ruiz-Moreno (2007) in their study 

of quality management and knowledge transfer. They defined "knowledge 

transfer as one organizational unit learning from the experience of another. 

Internal knowledge transfer indicates that the unit providing knowledge is inside 

the firm itself" (p. 684). 

Gerber and Lanshear (2000) wrote that knowledge and skill development 

occurs within a certain idea about work; new competencies can be developed 

when employees adjust these ideas and understanding. This has "major 

implications for how we design and conduct training and development 

activities .... The overriding principle for developing competence is transferring 

knowledge and skills considered to be important to those workers who do not 

possess them" (p. 63). 
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Ottoson (1994) provided several strategies for both educators and 

learners to ensure that learning transfer occurs before, during, and after 

educational programs. An educator must never assume that learning transfer 

occurs, but must plan that it occurs. To do this, the educator must identify what 

information to pass to the learner, put it in an applicable context, and provide 

examples that the learner may encounter. The educator must also allow learners 

to practice, provide them feedback, allow class discussions, and provide time for 

reflection of learning. An educator must also acknowledge the learner's 

experiences and help him or her plan for potential resistance problems. Finally, 

an educator must evaluate the transfer of learning and use this in the planning 

process. Ottoson (1994) did not leave the learners out of the transfer process but 

also placed responsibility on them. Learners must be active participants which 

includes ensuring that they understand what knowledge or information must be 

transferred to them. Part of the learners' responsibilities include connecting the 

learning to application, seeing how they can adapt it to their own situations, and 

looking for means to transfer the information. Furthermore, Ottoson (1994) wrote 

that learners must also plan to transfer what they learn, which includes 

identifying support and barriers to this transfer. Learners must also assist the 

educators by giving them "feedback on the transfer process and effects" (n.p.). 

Laff (2008) reported on a study by Novations Group, a consultancy 

company, that surveyed over 2,000 senior human resource and training 

development executives and found that only 27% of organizations reported 

having a formal or informal knowledge transfer process. It appeared that the 

majority of organizations do not view their internal knowledge as something that 
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must be managed and transferred; therefore, they have not been planning for 

this process. Laff further wrote that long-term workers may have knowledge that 

needs to be obtained by the organization before these workers retire. 

Teaching for transfer of knowledge and skills from one situation to another 

was one goal of education, according to the Oregon Technology in Education 

Council (n.d.). This led researchers to try to create a general theory of learning 

transfer; however, this general theory has been challenging to research. 

Generally, transfer has occurred when knowledge and skills become an 

automatic, subconscious part of a person's problem-solving and task completion 

patterns (Oregon Technology in Education Council, n. d.). "Too often, knowledge 

gained in training is not applied back to practice in the workplace. To be precise, 

the transfer of training frequently does not occur" (Frash, Binkley, Nelson, & 

Almanza, 2005, p. 13). Frash et al.'s survey study of the training transfer 

between managers' food safety certification training and their work practices, 

measured through self-reported questionnaire and improvement of health 

inspection scores, found that no statistically significant correlation existed, thus 

supporting their idea that transfer of training frequently does not occur. 

Organizational Effectiveness 

Darkenwald and Merriam (1982) proposed five philosophical purposes of 

adult education that they identified through analyses of adult education literature. 

The adult education theoretical foundation of this study was based upon the 

work of Darkenwald and Merriam's (1982) purpose of organizational 

effectiveness, where educational programs conducted are meant to achieve the 

goals of the organization. The need for training was also supported through 
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examination of human resource development through the human resource 

frame, one of four frames proposed by Solman and Deal (2003). In addition, the 

Kirkpatrick Model of Training Evaluation and its four levels was the conceptual 

framework for the evaluation of knowledge transfer through training that has 

occurred during and following the implementation of HACCP-based systems in 

public school food service since 2005. 

Although there was existing literature regarding employee training, food 

safety, HACCP, learning in adulthood, and school food service, there are very 

few nationally refereed journal articles or dissertations that discuss the training of 

school food service employees in regard to HACCP implementation since 2005. 

Furthermore, very few dissertations have studied school food service food safety 

and training, and no dissertations were located that have studied the adult 

learning perspective of training during this HACCP implementation process. Little 

literature was located on knowledge and/or training transfer in school food 

service. 

There is a strong foundation of adult learning and training literature that 

stated that training will be more effective and is more appropriate if it is designed 

to meet the needs, especially the felt needs, of those who participate. This is 

supported by Tweedell (2000) who wrote that adult learners demand a program 

that is convenient, designed with their learning style in mind, is interactive, and 

applied. Adult learning is a broad area; and there is further room for the 

exploration of the training perceptions, needs, and knowledge transfer of school 

cafeteria employees in regards to food safety measures. 



Adult Education, Learning, and Behaviorism 

Behavioral change has become one of the ultimate goals of training, 

which is a testimony to the effect of behaviorism. There are questions, though, 
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as to whether organizational effectiveness should correspond with employee 

development (Darkenwald & Merriam, 1982). Hopefully, development occurs with 

the intent that employees will learn the lessons established from these training 

sessions and implement them through a change in behavior in the workplace, 

because as Merriam and Cafferalla (1999) wrote, "Learning is a change in 

behavior" (p. 249). Merriam and Cafferalla (1999) also cited Grippin and Peters's 

1984 study and noted that there were three assumptions that are central to the 

learning process, including observable behavioral change, behavior as shaped 

by the environment, and contiguity and reinforcement. In addition, Merriam and 

Cafferalla (1999) cited B. F. Skinner's theory of learning that essentially states 

that learning occurs through positive behavioral reinforcement. Educational 

practice has been built on the concept of behaviorism, "including adult learning" 

(Merriam & Cafferalla, 1999, pp. 252-253). Teachers must design conditions that 

make people want to learn and take steps in their teaching behavior toward 

doing so and changing their students' behavior (Merriam & Cafferalla, 1999). 

Merriam and Cafferalla (1999) recognized that behavioral learning is 

related to "the systematic design of instruction, behavioral objectives, notions of 

the instructor's accountability, programmed instruction, computer-assisted 

instruction, competency-based education, and so on" (p. 253) and cited research 

connecting behaviorism and training. The behaviorist theory orientation views the 

learning process as a means to change behavior, and the purpose of education 
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