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Abstract 

 It is estimated that in the United States (U.S.), approximately 61% of foodborne 

illness outbreaks were attributed to employees’ personal hygiene and improper food 

handling by employees in the foodservice industry.  Although training and preventive 

actions have been carried out, they appear to be less effective when correlated with 

reported food outbreaks over the same period. A large group of food safety training 

researchers has suggested that food safety training should be developed based on firm 

behavioral development and psychosocial theories. Therefore, two studies were 

conducted to develop and examine a multilevel and reciprocal food safety training 

framework to identify the key factors associated with training outcomes by adopting 

theories (i.e., social cognitive theory) and instructional framework from applied and 

social psychology to a food safety training context. 

The first study examines the personal, instructional, and organizational factors that are 

significantly related to food safety training outcomes using a longitudinal multilevel 

modeling (MLM) approach. The findings of study 1 showed that trainees’ food safety 

behavior change is generated by the interactions between personal factors, instructional 

factors, and organizational factors, which supported the social cognitive theory. More 

specifically, the changes in self-efficacy and motivation to learn over time on the within-

individual level, the differences in motivation to learn and trainees’ perceived enjoyment 

on the between-individual level, and managers’ safety priority and active monitoring 

behaviors on the between-organization level have positive and significant impact on the 

changes in food safe practices (i.e., training outcomes). Additionally, the results indicated 
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that the managerial differences between organizations influence training outcomes more 

significantly than between-individual differences in the food safety training context.  

The second study adopts a cross-lagged panel model (CLPM) to examine the presence of 

bidirectional effects between knowledge and attitudinal factors proposed by social 

cognitive theory and the dynamic mechanisms that underlie the relationships between 

food safety knowledge and attitudinal factors and practices. The results show that the 

bidirectional model in which food safety knowledge and food safety affective factors had 

reciprocal effects on each other provides the best model fit compared to four alternative 

models. In addition, study 2 finds food safety knowledge mediates the cross-lagged 

effects between food safety attitudinal factors and food safety practices. food safety 

attitudinal factors also mediate the cross-lagged path from food safety knowledge and 

food safety practices.  

The present dissertation contributes to food safety training research by expanding the 

current cross-sectional, unidirectional, and single-level food safety training framework to 

an interactionist-perspective-based multilevel, longitudinal and reciprocal framework, 

which provides significantly better explanations regarding the trainees’ cognitive, 

affective, and behavioral changes during a food safety training intervention. Both 

academic and practical implications of findings are discussed, as well as the limitation of 

the two studies and recommendations for future research. 
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CHAPTER I 

Introduction 

1.1 Background 

Foodborne illness is a major cause of personal distress, avoidable economic burden and 

preventable death (United States (U.S.) Food and Drug Administration (FDA), 2013). The 

Center for Disease Control and Prevention (CDC) uses the term foodborne illness to describe any 

disease that is carried or transmitted to human beings through food or beverage (CDC, 2013).  

Foodborne illness is an urgent problem that threatens the health of people and generates 

significant social-economic losses. It is estimated that 48 million people get sick annually 

because of foodborne illness, which is roughly one-sixth of the United States (U.S.) population. 

Among these people, approximately 128,000 are hospitalized and 3,000die of foodborne diseases 

(Scallan et al. 2011). In addition, the estimated annual economic costs related to foodborne 

illness are approximately $77 billion (Scharff, 2011).  

United States Food and Drug Administration (FDA) reports that the majority of 

foodborne illnesses are attributed to five risk factors: poor personal hygiene on the part of the 

person handling the food, food from unsafe sources, inadequate cooking, improper holding 

temperatures and cross-contaminated equipment (FDA, 2009).  Annually, over 800 foodborne 

disease outbreaks are reported to CDC and most commonly occur in a restaurant setting (Gould, 

Walsh, Viera, Herman, Williams, Hall, & Cole, 2013). In 2013, 51% of single-setting foodborne 

disease outbreaks were caused by food prepared in a restaurant (CDC, 2015). Angelo, Nisler, 

Hall, Bronw, and Gould (2017) utilized the foodborne illness outbreak data between 1998 and 
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2013 from Foodborne Disease Outbreak Surveillance System (FDOSS) and identified that 

approximately 60% of reported cases were attributed to unsafe practices of food handlers.  

Many initiatives have been taken throughout the U.S. to prevent foodborne illness 

including regular surveillance and inspection, adoption of the food safety management system, 

and mandatory certification training program required by many state and local regulatory 

agencies (Howton, Keifer, Murphy, Sirsat, O’Bryan, Ricke, Crandall, & Neal, 2016). For 

example, the FDA Food Code (2013) requires the person in charge (PIC) to be present at all 

times during operation and they are expected to be able to demonstrate that they have trained 

their employees in proper food safety behavior—especially new, entry-level, non-supervisory 

employees. The Food Code, which has been adopted as the basis for many public health 

department regulations, holds the PIC directly responsible for any food safety violations that may 

occur.  Violations can lead to fines for both the individual and the retail establishment. In 

response to this mandated training, national trade organizations such as the National Restaurant 

Association (NRA) and employee training development companies such as Person have created a 

wide-range of educational programs in terms of safe handling procedures for the food service 

industry (Murphy, DiPeitro, Kock, & Lee, 2011; Almanza & Nesmith, 2004).  

1.2 Statement of the Problem 

Although training and preventive actions have been carried out, they appear to be less 

effective when correlated with reported food outbreaks over the same period (Nik Husain. Wan 

Muda, Noor Jamil, Nik Harafi, & Abdul Rahman, 2016; Soon, Singh, Baines, 2011). Multiple 

studies provided empirical evidence that the knowledge was not translated into attitudes and 

practices effectively under current food safety training instruction, which relies heavily on the 

provision of information and current employee knowledge (Egan, Raats, Grub, Eves, Lumbers, 
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Dean, & Adams, 2007; Mitchell, Fraser, & Bearon, 2007; Byrd-Bredbenne, Maurer, Wheatley, 

Schaffner, Bruhn, & Blalock, 2007; Roberts, Barrett, Howells, Shanklin, Pilling, & Brannon, 

2008; Soon, et al., 2011; Medeios, et al., 2011; Nik Hussan, et al., 2016; Yu, Neal, Dawson, 

Madera, 2017;  Zanin, da Cunha, de Rosso, Capriles, & Stedefeldt, 2017 ). Therefore, food 

safety researchers have indicated that other factors and mechanisms should be collaborated with 

food safety training to improve food safety performance in the foodservice industry (Ehiri, et al., 

1997; Seaman & Eves, 2006; Yannis, 2008; Medeiros, Cavalli, Salary. Pacheco, & Proencam, 

2011; Ko, 2013; Stedefeldt, Zanin, Da Cunha, De Rosso, Capriles, & Saccol,2015; Al-Shabib, 

Mosilhey, & Husain, 2016; Nik, Hussan et al., 2016; Zanin et al., 2017). However, to our 

knowledge, no previous food safety training research has developed a more integrated 

conceptual framework that can identify the different antecedents of food safety training 

outcomes and examine the mechanism underlying the relationship between training antecedents 

and outcomes. Due to the psychological, social, and behavioral nature of food safety research, 

the current study proposed and examined a multilevel and reciprocal food safety training 

framework to identify the key factors associated with training outcomes adopting social 

cognitive theory (SCT) (Bandura, 1986) and cognitive constructivism framework (Brune, 1990).  

1.3 Research Objectives/Questions 

The objectives of the current research are to: 

1. Investigate the reasons why food safety training is ineffective under the current paradigm 

and instruction from both theoretical and instructional perspective (Chapter 2). 

2. Develop a theoretical model to identify the underlying mechanism through which food 

handlers develop their food safety related knowledge, skills, abilities, and others 

(KSAOs) during a food safety training program (Chapter 2). 
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3. Examine the personal, instructional, and organizational factors that are significantly 

related to food safety training outcomes (Chapter 4/Study 1).  

4. Identify the reciprocal (i.e., bidirectional) relationship between food handlers’ affective 

factors (e.g., self-efficacy and motivation to learn) and knowledge acquisition and 

examine the mechanism underlying food safety practices improvement during a food 

safety training program (Chapter 5/Study 2).  

1.4 Justification 

The current study had several important contributions to food safety training field by 

providing a thorough review of the training literature, conducting longitudinal design research, 

and developing and testing a comprehensive and multi-level conceptual framework. 

First, the current study expanded the scope of KAP model to a three-level comprehensive 

training framework by adopting SCT (Bandura, 1989) to food safety training context and 

incorporating instructional factors and organization-level factors related to food safety training 

effectiveness. To our knowledge, this is the first study that uses constructivism and interactionist 

approach (Bell & Shaw, 1989; Brune, 1990) to examine the psychological mechanism 

underlying the behavioral changes driven by a food safety training. The current research 

advances the KAP framework by considering trainees’ behavioral change during a food safety 

training program as the interaction between individuals’ psychological assessments (i.e., self-

efficacy and motivation), instructional incentives, and organizational influences (Bandura, 1989), 

which can provide significantly better theoretical guidance for food safety design and 

implementation.   

Another important contribution to the training theory is that the current article includes and 

examines the within-individual component of personal factors, accounting for the longitudinal 
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and dynamic nature of food safety training. Traditionally, the within-individual components of 

individuals’ psychological constructs are ignored and treated as a disturbance in measurement by 

training researchers (Galla et al., 2013; Huang et al., 2016). The current study advances training 

literature by examining the effects of both within-individual and between-individual components 

of FSSE and MOT on trainees’ behavioral change. 

In addition, the present research serves as the first attempt to use a longitudinal design to test 

KAP model as well as SCT to establish plausible causal relationships (Maxwell et al., 2007; 

Duckworth, Tsukayama, & May,2011; Zhang, Wang, & Bergeman, 2018) between food safety 

knowledge, attitudinal factors, and behavioral factors. Using longitudinal SEM approach, the 

present study solved several issues brought by cross-sectional design by controlling for the 

temporal effects of constructs on themselves in the future (i.e., autoregressive effects), 

eliminating the estimation bias regarding the standard errors of both the direct effect and indirect 

effects (Maxwell, 2007), and examining the influence of time lag on the effect size (Selig & 

Preacher, 2009).  

1.5 Delimitation  

First, the data presented here are based on self-reports, which bring with potential 

subjective and monomethod bias (Prendergast & Topel, 1993). Subjective bias may cause that 

two trainees with an indistinguishable level of FSP may report large subjective differences in 

practices and monomethod bias may inflate the correlations among constructs due to all items 

were completed by the same respondents (Shadish, Cook, & Campbell, 2002). Therefore, the 

survey-based self-report approach may eliminate the reliability of the present work.  
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Additionally, the length of the present study is another delimitation. The current study 

cannot capture the transfer effectiveness of food safety training including trainees’ maintenance 

and generalization ability (Blume et al., 2010) due to the limited duration of the current study. 

 

1.6 Terminology  

Food safety, Training, Social cognitive theory, Longitudinal study, Multilevel Modeling 
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CHAPTER II.  

LITERATURE REVIEW 

2.1 Social Cognitive Theory 

Social Cognitive theory (SCT) is the theoretical foundation of modern training framework 

(Bandura, 1989), which is also one of the most important theories to explain the human’s 

developmental changes (Stajkovic & Luthans, 2002). The social cognitive theory is based upon 

but more comprehensive than social learning and the behavioral approach to human action 

(Stajkovic & Luthans, 2002). Thus, social learning theory (SLT) was discussed in the following 

section.  

2.1.1 Social Learning Theory  

 Bandura (1977) reviewed the previous behavioral development models and developed a 

new theoretical framework to explain human development, which is called social learning theory 

(SLT). Before SLT was developed, two major theories that were accepted by most of the 

researchers were “Stimulus-Response” theory (SRT) (i.e., reinforcement theory) (Skinner, 1938; 

Skinner, 1953) and “Cognitive Theory” (CT) (Tolman, 1932; Lewin, 1936). The SR theorists 

believed that learning results from events (i.e., reinforcements), which reduce physiological 

drives that activate behaviors. Skinner (1953) indicated that the frequency of a behavior is 

determined by its consequences (i.e., reinforcements) such that the temporal association between 

a behavior and an immediately-following reward is sufficient to increase the probability that the 

behavior will be repeated. Therefore, no mentalistic concepts such as “reasoning” or “thinking” 

are required to explain behavior (Bandura, 1977). Applied behavior analysis and organizational 

behavior modification (OBM) were developed based on reinforcement theory (Luthans & 
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Kreitner, 1973; Geller, 1989). Applied behavior analysis usually identifies overt behavior as the 

dependent variable, and environmental stimuli or contingencies as independent variables 

(Luthans & Kreitner, 1973). On the other hand, cognitive theorists emphasize the role of 

subjective hypotheses or expectations held by the subject, which refers to psychodynamic theory. 

Therefore, the behavior is a function of the subjective value of an outcome and of the subjective 

probability that a particular action will achieve that outcome (Rosenstock, Strecher, & Becker, 

1988).  

 Bandura (1977) reviewed both reinforcement theory and psychodynamic theory and 

criticized them on both conceptual and empirical grounds. The main problem related to 

psychodynamic theory is that different personalities of human beings lead to different motivators 

of behavior and few motivators containing all-purpose drives. Hence, an internal motivator 

cannot account for the variation in the incidence and strength of a given behavior in different 

situations, toward different persons, at different times, and in different social roles. In addition, 

Bandura (1969) conducted a between-subject experiment to examine whether the depression 

patients who received psychodynamic-oriented treatment was significantly more effective than 

those received no treatment at all and found that there was no significant difference in terms of 

depression patients in experimental and control group. The results of Bandura (1969) indicated 

that social conversion was more effective regarding changing behaviors compared to self-

discovery process.  

On the other hand, Bandura (1977) also criticized the reinforcement theory, which views 

that the causes of behavior are found not in the organism but environmental forces by indicating 

that SR theorists neglected determinants of man’s behavior arising from his cognitive 

functioning. In the SLT perspective, the psychological function of man’s behavior is a 
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continuous interaction between behaviors and its controlling condition.  More specifically, the 

behavior is determined by expectancies and incentives. Bandura (1977) divided expectancies into 

three types: (a) expectancies about environmental cues (i.e., beliefs about how events are 

connected), (b) expectancies about the consequences of one’s own actions (i.e., opinions about 

how individual behavior is likely to influence outcomes, and (c) expectancies about one’s own 

competence to perform the behavior needed to influence outcomes (i.e., self-efficacy). In 

addition, an incentive is defined as the value of a particular object or outcome. Behavior is 

regulated by its consequences, but only as those consequences are interpreted and understood by 

the individual.  

2.1.2 Social Cognitive Theory  

 SCT is based on SLT, but it is more comprehensive than SLT since SCT includes 

motivational and self-regulatory mechanisms. Bandura fully developed his SCT of human 

function in 1986 by proposing triadic reciprocal causation (Bandura, 1986). In this model of 

reciprocal causation, behavior, personal factors, and environmental influences all operate as 

interacting determinants that influence each other bidirectionally (Figure 1).  

 

Figure 2.1. Schematization of the relations among behavior (B), cognitive and other personal 

factors (P), and the external environment (E). 
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 The PB reciprocal causation indicates the interaction between thoughts (cognitive 

function) and affects (affective functions) and behaviors. Bandura (1986) proposed that what 

people think, believe, and feel affects how they behave, which reflects personal factors can cause 

certain action. By contrast, the natural and extrinsic effects of their behaviors, in turn, partly 

determine their cognitive pattern and emotional reactions. More specifically, since a man’s 

cognitive and affective system are strongly influenced by sensory systems and brain structures, 

physical structure, sensory and neural systems always affect behavior and impose constrains on 

capabilities (Green, Black, & Wallace, 1987).  

 The EP reciprocal causation is related to personal factors and environmental impacts. 

Bandura (1986) explained that social influences could modify and develop human’s 

expectations, beliefs, emotional reactions, and cognitive competencies. In addition, people also 

have different reactions to same environmental stimuli by their physical characteristics such as 

age, gender, and race. On the other hand, people similarly activate different social reactions 

depending on their socially conferred roles and status. Thus, by their social status and observable 

characteristics, people can affect their social environment before they say or do anything. The 

social reactions so elicited affect the recipients' conceptions of themselves and others in ways 

that either strengthen or alter the environmental bias (Snyder, 1981).  

 The BE segment of reciprocal causation in the triadic system represents the two-way 

influence between behavior and the environment. Human’s behaviors can alter his/her physical 

and social environment. In addition, human will behave differently in different environment. 

However, most aspects of the environment do not operate as an influence until they are activated 

by appropriate behavior (Bandura, 1989).  



11 

 

Because of the bidirectionality of influence between behavior and environmental 

circumstances, people are both products and producers of their environment. Hence, Bandura 

(1989) concluded that people are neither driven by inner forces nor automatically shaped and 

controlled by the environment. They function as contributors to their own motivation, behavior, 

and development within a network of reciprocally interacting influences. 

2.1.3 The basic human capabilities  

 SCT explains the nature of bidirectional reciprocal influences through five basic human 

capabilities: (1) symbolizing, (2) forthought, (3) vicarious learning, (4) self-regulation, and (5) 

self-reflection. Employees use these basic capabilities to self-influence themselves in order to 

initiate, regulate, and sustain their own behavior. Stajkovic & Luthans (2002) indicated that these 

five capabilities have strong explanatory powers in terms of understanding why employees may 

be motivated differently in the same and/or different organizational circumstances. 

 Bandura (1989) posited that humans have symbolizing capability that allows them to 

adapt successfully to the environment by using symbols. People can process and transform visual 

experiences into internal cognitive models. This process not only includes memorization, also 

includes comprehension and analysis so that the cognitive models developed from visual 

experiences can also serve as guides for future actions.  

 Forthought capability was used by Bandura to explain why reinforcement theory cannot 

fully explain human development. Bandura (1989) indicated that people not only react to their 

environmental stimuli but also plan and self-regulate their behaviors through forthought process. 

More specifically, forthought includes plan actions for the near future, anticipate the likely 

consequences, and set goals for themselves. Not like reinforcement theory that indicates that 
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humans only react to real consequence, SCT reveals that peoples’ cognitive structure can also 

partially explain and predict their behaviors since humans also react to consequences that they 

anticipate using forthrought capability.  

 Vicarious learning capability refers to the learning process by observing others’ 

behaviors and subsequent consequences of their behaviors. Vicarious learning capability 

highlights the causal relationship between environmental influence and behaviors. Under the risk 

aversion assumption, people can decrease the probability of risky trial and error by observing 

others and obtaining rules for initiating and controlling different behavioral patterns (Bandura, 

1986). Therefore, Bandura concluded that the more complex the behavior and the more costly 

and hazardous the possible mistakes are, people are more likely to utilize vicarious learning 

capability to acquire knowledge and information.  

 Another capability plays a central role in SCT is self-regulatory capability. The self-

regulatory part of SCT influences the development of self-regulation theories and theory of 

motivation strongly (Hollenbeck, 1989; Locke & Latham, 1990). According to self-regulation 

theory (Hollenbeck, 1989), most of the behaviors are initiated and regulated by internal self-set 

standards and self-evaluative reactions other than other people’s preferences and demands. 

Hence, if the incongruity exists between behavior and self-determined standards, the self-

regulatory capability will help people to improve or modify their behaviors. While if there is no 

incongruity between self-standards and performance, people may set a higher standard for 

themselves an activate future behaviors (Bandura, 1997).  

The self-reflective capability in SCT is defined as human self-reflective consciousness 

that enables people to think and analyze their experiences and thought processes. People can also 

generate and acquire specific knowledge by reflecting on their personal experience and their 
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specific environment. For example, one of the types of knowledge human acquire from 

environmental realities is self-efficacy which is people’s judgment of their capabilities to deal 

effectively with specific environmental realities.  

2.2 Brief Introduction of Training and Training Research 

2.2.1 Definition of training  

Organizations must ensure that their workforce continually learns and develops to remain 

competitive (Boudreau & Ramstad, 2005). Training and development activities allow 

organizations to adapt, compete, excel, innovate, produce, be safe, improve service, and reach 

goals (Salas, Tannenbaum, Kraiger, & Sith-Jentsch, 2012). For example, In the United States 

alone, organizations spend about $135 billion in training individuals per year (Patel, 2010). 

Hence, it is important for practitioners to decide on what to train, how to train, how to 

implement, how to evaluate training. Salas et al. (2012) conducted a systematic review of 

training and defined training as the planned and systematic activities designed to promote the 

acquisition of knowledge, skills, attitudes. An effective training takes place when trainees are 

intentionally provided with pedagogically sound opportunities to learn targeted knowledge, 

skills, and attitudes (KSAs) through instruction, demonstration, practice, and timely diagnostic 

feedback about their performance (Salas & Cannon-Bowers, 2001). The goal of training is to 

create sustainable changes in behavior and cognition so that individuals possess the 

competencies they need to perform a job (Salas et al., 2012).  

2.2.2 The development of training research  

Munsterberg (1910) first discussed the importance of training in the Industrial-organizational 

(I-O) psychology area. Since then, improving the quality and effectiveness of training is one of 

the main research streams in the I-O psychology and organizational behavior field (Ford, 2001). 
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Kraiger and Ford (2006) reviewed the training literature since 1910 and developed a four-era 

framework of training research: (a) scientific management era (1910- 1930); (b) the human 

relations ear (1930-1960), (c) the participative management ear (1960-1990), and (d) the 

strategic learning era (1990- present). Kariger and Ford also indicated that these time periods 

represent not only fundamentally different perspective of organizing work but also different 

perspectives on what is meant by learning and development.  

The first era is scientific management. The reasons that I-O psychologist in early 20th century 

started to be interested in workplace training are (1) technological advancements and the 

importance of efficiency (Morgan, 1997). During the scientific management era, training was 

provided by either formal apprenticeship in craft jobs or vestibule training in which machinery 

and work sites were created in a training groom (Kraiger & Ford, 2006). The objectives of job 

training by then were (1) to speed skill acquisition in employees and (2) to ensure 

standardization of performance given stringent work requirements (Münsterberg, 1910). The 

most significant contribution in this era was the linkage between training quality and knowledge 

of psychology and education (Burtt, 1929) and the empirical evidence that training gains 

efficiency (Kraiger & Ford, 2006).  

The second era is human relations. During the Great Depression, employees’ attitudes and 

motivation, and the complexity of job tasks were appreciated by organizations. Off-the-job 

training was becoming increasingly popular, especially for supervisors, even though on-the-job 

training remained a predominant training method. Innovative training methods were introduced 

to the actual job such as case studies, role plays, sensitivity training, television and films, and 

simulators (Maier, 1952; Miller, 1953).  In addition, there was an increasing interest in human 

relations training. McGehee and Thayer (1961) published first true I-O book devoted to training 
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and formally outlined a three-step needs assessment process of training including organizational 

analysis, operations analysis, and man analysis. McGehee and Thayer (1961) also indicated that 

training goals and employees’ attitudes are very important for training outcomes.  

The third era is participative management. The most important modification to behavioral 

learning theory was SLT developed by Bandura (1977). Bandura (1977) proposed that learning 

was not only through punishment but also vicariously through observations of reinforcement and 

punishment of others. In addition, SCT emphasized the role of self-efficacy in self-regulated 

behaviors (Bandura, 1982). Due to the development of computer science, learning theory moved 

from simple stimulus-response relations to a more complicated relationship among decision-

making, behavior, and performance. Goldstein (1974) introduce an instructional systems design 

(ISD) model to explain what is training about. The ISD model included conducting a needs 

assessment, developing objectives, designing the program, and evaluating the program with a 

feedback loop back to needs assessment (Goldstein, 1980). Another research area was the 

aptitude-treatment interactions that take both individual differences and learning situations into 

account (Campbell, 1971). Regarding training evaluation, Kirpatrick (1960) outlined the 

“Kirkpatrick's four levels of training evaluation.” The four levels consist of trainee reactions 

(attitudes towards the program), trainee learning, changes in behavior, and changes in 

performance.  

The fourth era is strategic learning. Work in public and private organizations has become 

more knowledge-driven. Hence, training focused on knowledge management and long-term 

adaptive capacity (Thomas, Sussman, & Henderson, 2001). Both knowledge management and 

organizational learning initiatives lead to greater depth and breadth to training initiatives 

(Kraiger & Ford, 2006). There were also some advancements in training theory. Noe (1986) 
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proposed a model and indicated that both organizational and attitudinal variables influence 

trainees’ learning and behaviors. Additionally, Baldwin and Ford (1988) proposed a conceptual 

framework (Figure 2) of training transfer and identified trainee characteristics, training design, 

and work environment factors can influence knowledge and skill acquisition and training 

transfer.  

 

Figure 2.2 Baldwin and Ford’s (1988) Training transfer process model.  
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The last era which started since early 2000 called beyond individual phase. Research 

continued to feature a learner-centric approach as studies examined how different training 

methods influence self-regulatory process during the learning and interact with an individual 

difference to impact training outcomes (Keith & Frese, 2005; Kozlowski & Bell, 2006). Another 

important development was that learning benefits not only individuals but also teams and 

organizations (Aguinis & Kriager, 2009).  

2.3 Antecedents of Training  

2.3.1 Personal Antecedents  

Researchers and practitioners have identified the important role of individual differences in 

learning and training performance for more than 100 years, which was long before the 

development of SCT (Ackerman & Heggestad, 1997). Hunter and Hunter (1984) conducted the 

very first meta-analysis of training performance and showed that there was a considerately 

significant relationship between trainees’ learning interest (r= 0.18) and training success. Since 

then, multiple theoretical frameworks developed by I-O psychologists focused a lot on the 

influence of individual differences (Noe, 1986; Baldwin & Ford, 1988). For example, Noe 

(1986) included locus of control, job attitude, and training motivation as key antecedents of 

training outcomes and Baldwin and Ford (1988) included cognitive ability, personality, and 

motivation in their training transfer framework.  

Individual differences in the training context normally include demographics, cognitive 

ability, personality, value and interest (Gully & Chen, 2010). Demographics refer to physical and 

observable characteristics of an individual such as sex, ethnicity, and age (Gully & Chen, 2010). 

Capabilities include the general mental ability and specific talents, capabilities, or skill 

(Ackerman & Heggestad, 1997). Personality traits include “BIG FIVE” (i.e., extraversion, 
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agreeableness, openness, conscientiousness, and neuroticism) (Barrick & Mount, 1991), self-

concept traits such as goal-orientation, general self-efficacy, self-esteem, and locus of control 

(Colquitt, LePine, & Noe, 2000). Values and interests include career orientation, vocational 

interests, and education (Colquitt, LePine, & Noe, 2000).  

The most widely accepted theory underlying the relationship between individual differences 

and training outcome is aptitude theory or intervening process mechanisms (IPM) (Snow, 1998). 

Gully and Chen (2010) reviewed the IPM and demonstrated that IPM includes four components: 

(1) information-processing capacity, (2) attentional focus and metacognitive processing, (3) 

motivation and effort allocation, and (4) emotional regulation and control. Thus, training 

outcomes are determined by a combination of mechanisms that influence how people process 

information, focus their attention, direct their effort, and manage their affects during the learning 

process (Kanfer, Ackerman, & Heggestad, 1996; Ackerman & Kanfer, 2004). 

Information-processing capacity refers to how individuals process and organize information 

during learning. Ackerman and Kanfer (2004) indicated that general intelligence (g) is the key 

determinant of information-processing capacity. Information-processing capacity can help 

explain the main differences between experts and novices on task learning and performance such 

that experts process and organize information more efficiently and accurately than novices 

(Gully & Chen, 2010). The second part of IPM includes attentional focus and metacognitive 

processing (Gully & Chen, 2010). Attentional focus refers to the cognitive resources engaged 

and applied to particular aspects of the task or task environment. Ackerman and Heggestad 

(1997) argued that there was a significant relationship between attentional focus and an 

individuals’ cognitive ability. While metacognition refers to planning, monitoring, goal-setting 

behaviors and the self-control of one’s cognitive functions (Brown, Bransfor, Ferrara, & 
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Campione, 1983; Cannon-Bowers, Rhodenizer, Salas, & Bowers, 1998). Attention focus and 

metacognitive processing emphasize the “cognitive” part of SCT and highlight that trainees are 

not passive recipients of training program but they actively engage in or disengaged from the 

training and they can make decisions on what they plan to do before, during, and after the 

training. Individuals with greater metacognitive skills learn more effectively because they are 

better able to monitor their progress, identify problems, and adjust their learning approach 

dynamically (Sitzmann & Ely, 2010).  

The third part of the IPM is motivation and effort allocation. Training motivation can be 

conceptualized as the direction, effort, intensity, and persistence that trainees apply to learning-

oriented activities before, during, and after training (Kanfer, 1990; Tannenbaum & Yukl, 1992). 

Self-efficacy is also considered as a motivation-oriented construct (Salas & Cannon-Bowers, 

2001). Research in I-O psychology area has repeatedly indicated that the positive relationship 

between motivation to learn and self-efficacy and knowledge acquisition, retention, and transfer 

effectiveness (Noe, 1986; Baldwin & Ford, 1988; Kanfer & Ackerman, 1989; Tannenbaum & 

Yukl, 1992; Mathieu, Tannenbaum, & Salas, 1992; Colquitt et al., 2000; Blume et al., 2010; Bell 

et al., 2017).  

The last part of the IPM is emotional regulation and control. Emotional regulatin and control 

refers to the use of emotional regulatory processes to control anxiety and other negative 

emotional reactions during task engagement and learning and to the generation of positive 

emotional reactions during and after training (Kanfer et al., 1996; Gully & Chen, 2010). Kanfer 

et al. (1996) demonstrated that negative emotions, such as anxiety and frustration, distract 

trainees’ attentional focus from training activities and make learning more difficult, especially in 

the early stage of training when high cognitive loading is required. Chen, Thomas, and Wallace 
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(2005) conducted a multi-level analysis and showed that individual differences influence training 

outcomes through multiple intervening mechanisms rather than the single mechanism. Salas and 

Cannon-Bowers (2001) conducted a systematic review on the training literature that have been 

done in the 20th century and provided recommendations and future direction for training research 

in the 21st century. One of them is that more work should focus on noncognitive trainee 

attributes, motivations, and attitudes in terms of individual differences in training research (Salas 

& Cannon-Bowers, 2001). Three factors were included in the study: self-efficacy, motivation to 

learn, and value attitude.  

2.3.1.1 Self-efficacy 

Research over the last two decades clearly identifies that self-efficacy, which can be 

acquired before or during the training, lead to more motivation to learn and better training 

outcomes (Gist, 1987; Gist & Mitchell, 1992; Mathieu, et al., 1992; Stajikovic & Luthans, 2002; 

Blume, et al., 2010; Bell, et al., 2017).  

Definition of self-efficacy. As mentioned above, Self-efficacy is developed from Social 

Cognitive Theory (SCT) (Bandura, 1977), which is a widely accepted, empirically validated 

model of individual behavior. Bandura (1977) advanced two sets of expectations as the major 

cognitive forces guiding behavior. Outcome expectation: individuals are more likely to undertake 

behaviors they believe will result in the valued outcome; self-efficacy expectation: beliefs about 

one’s ability to perform a particular behavior. Hence, Bandura (1989) defined self-efficacy as 

beliefs in one’s capabilities to mobilize the motivation, cognitive resources, and courses of action 

needed to meet given situational demands. Gist and Mitchell (1992) summarized three aspects of 

the definition of self-efficacy. First, self-efficacy is a comprehensive summary of perceived 

capability for performing a specific task. People use information from themselves, the work task, 
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peers, and working environment to make the comprehensive assessments of capability (Bandura, 

1989). Second, self- efficacy is a dynamic construct rather than a personality trait (Gist, 1989). 

Thus, self-efficacy is a dynamic construct that indicates individual’s belief about task-and 

context-specific capability, whereas self-esteem is a more stable, trait-like construct that is used 

to represent a person’s self-evaluation across a wide variety of different situations (Stajikovi & 

Luthans, 2002). Third, efficacy beliefs involve a mobilization component, which can reflect a 

more complex process involving the construction and orchestration of adaptive performance to 

fit the change of circumstances (Bandura, 1989). The mobilization component explains why 

people with same skills may perform differently based on their utilization, combination, and 

sequencing of these skills in an evolving context.  

Dimensions of self-efficacy. Stajikovic and Luthans (2002) demonstrated the three 

dimensions of self-efficacy. First is the magnitude of self-efficacy beliefs, which refers to the 

level of task difficulty that a person believes he or she is capable of executing. Second is the 

strength of self-efficacy, which refers to whether the judgment about magnitude is strong or 

weak. Third, self-efficacy may vary in generality. Some experiences may only create self-

efficacy beliefs for a specific task, while other experiences may influence more generalizable 

self-efficacy beliefs that have the potential to span across domain-related tasks and situations 

Determinants of self-efficacy. Bandura (1989) identified four major categories of 

experiences and sources of information that can determine self-efficacy beliefs (Figure 3), which 

are actually formed based on cognitive perceptions of personal and situational factors rather than 

on the “objective” reality (Stajikovic & Luthans, 2002).  

Enactive mastery experience, which refers to the previous experience of succeeding on a 

challenging task provides the strongest information for the development of self-efficacy beliefs. 
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Stojakovic and Luthans (2002) demonstrated that enactive mastery is the only antecedent of self-

efficacy that provides direct performance information for the formation of stable and accurate 

efficacy beliefs. The second antecedent is vicarious learning (i.e., modeling), which occurs by 

observing competent and relevant others perform a similar task and be reinforced for it. Bandura 

(1989) indicated that the more perceived similarity between the model and the observer in terms 

of task characteristics, the higher self-efficacy learner will perceive. The third antecedent of self-

efficacy is verbal persuasion, which refers that an individual is verbally persuaded by someone 

he/she trusts and views as competent. The purpose of self-efficacy enhancement by verbal 

persuasion does not necessarily involve increasing the level of skill and ability, but rather 

focusing on the cognitive appraisal of an individual's self-efficacy regarding enhancing the 

beliefs as to what employees can do with what they already have. The last source of self-efficacy 

is the state of physiological and psychological arousal, which strengthens one’s self-efficacy 

through the similar psychological mechanism as verbal persuasion (Gist & Mitchell, 1992).  

 

 Figure 2.3 Antecedents of Self-efficacy.  
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Self-efficacy-performance framework. Gist and Mitchell (1992) expanded Bandura’s 

antecedents of self-efficacy framework by adding specific cue information in the organization 

and three assessment processes into the model. The first assessment process is an analysis of task 

requirements. This cognitive analysis can produce inferences about what it takes to perform in 

terms of ability, resources, and time. Gist (1987) argued that an individual tends to heavily rely 

on his or her previous personal performance level to conduct the task analysis. After finishing the 

task analysis, an individual will conduct an attributional analysis of experience, which involves 

efficacy judgement (Gist & Mitchell, 1992). This analysis includes personal judgments (i.e., 

attribution) about which specific skills or capabilities attributed to the performance. Decker 

(1980) pointed out that the latent goal of attribution analysis is to manage self and environment 

effectively. Hence, other than previous experience, modeling and verbal persuasion can also 

infer the results of this attributional analysis of experience. The first two analysis provide 

information in terms of the motivational component and abilities to perform well on a specific 

performance. However, Gist (1987) indicated that these two antecedents are not sufficient to 

form self-efficacy. The individual should examine the availability of specific resources and 

constraints for performing the task at various levels. This is a comprehensive analysis that 

requires consideration of both personal factors and situational factors.  

After forming self-efficacy for a specific task, it will exert a strong, positive effect on 

performance through goal-setting, effort, and persistence (Bandura, 1977). Trainees with high 

self-efficacy engage in positive discrepancy creation by setting goals that are higher than their 

previous performance levels, exerting more effort, and persisting in stressful situations 

(Compeau & Higgins,1995). The self-efficacy and performance framework was shown in Figure 

4.  
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Figure 2.4. Self-efficacy-Performance relationship.  

Self-efficacy in training context. Based on the review above, self-efficacy to the specific 

task can work as individual antecedents and outcomes of training. Based on the self-efficacy-

performance framework, the consequences of high self-efficacy such as goal-setting and 

persistence are positively related to motivation to learn and learning behaviors, since trainees 

with high pre-training self-efficacy are more likely to engage in learning behaviors to achieve the 

goal they set by themselves (Mathieu et al., 1992). On the other hand, since training also 

involves intensive behavior modeling, inspiration, and regulation (Gist, 1989), trainees’ self-

efficacy to specific skills will increase significantly after training. Various studies have found the 

positive relationship between self-efficacy and different training outcomes (Baldwin & Ford, 

1988; Gist, 1989; Mathieu, et al., 1992; Compeau & Higgins,1995; Ford et al 1998; Colquitt, et 

al., 2000; Burke & Hutchins, 2007; Cheng & Hampson, 2008; Blume et al., 2010; Bell et al., 

2017).  For example, Gist, Stevens, and Bavetta (1989) found a positive relationship between 

pre-training self-efficacy and learning performance and Mathieu, et al. (1992) empirically proved 

the positive relationship between pre-training self-efficacy and motivation to learn.  In addition, 
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Blume et al. (2010) conducted a meta-analysis and confirmed the positive relationship between 

pre-training self-efficacy and training transfer effectiveness.  

2.3.1.2 Motivation to learn  

Motivation is a fundamental component of personal factors in multiple human performance 

models (Campbell & Prichard, 1976), a core focus of I-O psychology for many years (Steers, 

Mowday, & Shapiro, 2004), and an extremely important antecedent of training (Noe, 1986; Noe 

& Schimtt, 1986; Tabbevaum & Yukl, 1992; Colquitt, et al., 2000; Cerasoli, Nicklin, & Ford, 

2014; Bauer, Orivis, Ely, & Surface, 2016). Colquitt et al. (2000) indicated that there were 

several types of motivation and distinguished the construct “motivation to learn” from the 

general concept of motivation. Colquitt et al. (2000) also followed Kanfer’s (1990) definition of 

training motivation as the direction, intensity, and persistence of learning-directed behavior in 

training contexts.  

Five types of motivation to learn. Bauer et al. (2016) reviewed previous research associated 

with motivation to learn construct and proposed that these types of motivation to learn influence 

training process differently. It could be that one type of motivation is essential for enhancing 

learning, while another is the key to ensuring greater transfer. Bauer et al. (2016) argued that 

there were five types of motivation examined in the training literature are derived from three 

different theoretical frameworks – self-determination theory (Deci & Ryan, 1985), expectancy 

theory (Vroom, 1964), and the expectancy-value model (Pintrich, 1989; Pintrich & De Groot, 

1990). The similarities and differences among these types of motivation stem from their various 

theoretical underpinnings (Table 1).  
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Table 2.1. Summary of five types of motivation (Bauer et al., 2016). 

Motivation type Theoretical foundation  Unique features  

Intrinsic motivation Self-determination 

theory 

Emphasis on need satisfaction and 

enjoyment 

Motivation to learn  Expectancy theory Emphasis on expectancy directed toward 

learning 

Motivation to transfer Expectancy theory Emphasis on expectancy directed toward 

transfer of training 

Expectancy 

motivation 

Expectancy theory Focus on distal outcomes of training (e.g., 

promotion and feelings of self-worth 

Task value  Expectancy-value 

theory 

Share exclusive focus on learning with 

intrinsic motivation & motivation to learn; 

share judgements of interest with intrinsic 

motivation.  

The first theoretical framework is Deci and Ryan’s self-determination theory (SDT) (Deci, 

1975; Deci & Ryan, 1985; Gagne´ & Deci, 2005), which gives rise to the motivation type of 

intrinsic motivation. SDT indicated that intrinsically motivated behaviors are engaged in, for 

their own sake, the pleasure and satisfaction derived from their performance (Deci, Vallerand, 

Pelletier, & Ryan, 1991). Therefore, similar to self-efficacy theory, individuals choose to engage 

in behaviors they enjoy. Deci (1975) indicated that three needs can motivate individuals’ 

behaviors intrinsically, namely, competence, relatedness, and self-determining. Competence 

refers to feelings of confidence or efficacy when performing a task (Deci et al., 1991). Mathieu 

et al. (1992) used competence to explain how self-efficacy to specific task predicts intrinsic 
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motivation. Relatedness refers to forming satisfying social connections and self-determination 

refers to feelings of autonomy (Deci et al., 1991). SDT suggests that motivation is highest when 

individuals engage in particular behaviors that make them feel competent, related, and self-

determining because fulfilling these needs leads to feelings of enjoyment and satisfaction.  

The second theory, expectancy theory (Vroom, 1964), provides a theoretical foundation for 

three types of motivation: motivation to learn, motivation to transfer, and expectancy motivation. 

Vroom (1964) argued that an individual’s motivation to engage in a certain behavior is a 

function of three components: valence, instrumentality, and expectancy. Valence refers to 

whether a trainee values outcome of the course, rather than the training content. In addition, 

instrumentality refers to a trainee’s beliefs of whether successful course completion will lead to 

valued outcomes and expectancy refers to whether the personal effort will lead to successful 

course completion or enhanced job performance. Therefore, based on the original specification 

of expectancy theory,  

Motivation = valence * instrumentality * valence                                                             (1) 

This motivation from expectancy theory refers to expectancy motivation (Mathieu et al., 1992; 

Bauer et al., 2016). Motivation to learn and motivation to transfer, which were developed by Noe 

(1986), was grounded on expectancy theory, however, focus more on the expectancy component 

of expectancy theory (i.e., expectancy1: personal effort- performance relationship). According to 

Noe and Schmitt (1986), motivation to learn is the desire to learn certain content, and motivation 

to transfer is the desire to apply the material learned from training. Therefore, the two constructs, 

by nature, emphasizes the relationship between personal effect and outcome.  



28 

 

The last theory, the expectancy-value model of motivation (Pintrich, 1989; Pintrich & De 

Groot, 1990), emphasizes motivation in a learning context. Unlike expectancy theory (Vroom, 

1964), expectancy-value theory does not hypothesize the multiplicative combination of 

expectancy, instrumentality, and valence. The expectancy-value theory contains three 

components: expectancy, value, and affective factors. The unique part of the expectancy-value 

theory is task-value component, which was defined as a judgment of how interesting, useful, and 

important the course material is to the trainees (Pintrich, Smith, Garcia, & McKeachie, 1993). 

From this perspective, value motivation includes some parts of intrinsic motivation, which makes 

this motivation different from motivation to learn and motivation to transfer.  

Antecedents of training motivation. Collquitt et al. (2000) conducted an integrative review 

of motivation theory and developed a framework regarding antecedents and outcomes of training 

motivation. Three categories of antecedents for training motivation: personal variables, job and 

career variables, and situational variables (Figure 4).  

Colquitt et al. (2000) included four personal factors in their review, which are locus of 

control, consciousness, achievement motivation, and anxiety, but they also highlighted that there 

were multiple other factors can predict training motivation. Personality refers to the relatively 

stable characteristics of individuals (other than ability) that influence their cognition and 

behavior (Ferris, Youngblood, & Yates, 1985). Personality is found in many motivation theories 

because it creates differences in self-set goals and the cognitive construction of individuals' 

environments, both of which go on to create between-person differences in behavior (Kanfer, 

1991). Consciousness is the most important factors that influence trainees’ training motivation 

among Big Five (Mount & Barrick, 1998). Martocchio and Judge (1997) showed that 

conscientious individuals had more confidence in their ability to learn the training materials. 
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Similarly, Colquitt and Simmering (1998) showed that conscientious learners had higher self-

efficacy and a stronger desire to learn the training content. In addition, Mathieu et al. (1997) 

proved that achievement motivation and locus of control influence motivation to learn positively.  

Other than personal factors, Colquitt et al. (2000) also concluded that training motivation is 

also a function of job and career variables. Colquitt et al. (2000) include five job variables in 

their model, which are job involvement, organizational commitment, career commitment, career 

exploration, and career planning. Organizational commitment refers to an individual's 

involvement and identification with an organization. Organizational commitment includes 

acceptance and belief in the organization's goals and values, a willingness to exert effort for the 

organization, and a desire to maintain membership in the organization (Mowday, Porter, & 

Steers, 1982). Meyer, Allen, and Smith (1993) noted that the same type of commitment could be 

referenced to a person's occupation and termed here career commitment (Blau, 1988). Career 

exploration refers to self-assessment of skill strengths and weaknesses, career values, interests, 

goals, or plans, as well as the search for job-related information from counselors, friends, and 

family members (Mihal, Sorce, & Compte, 1984). Lastly, Career planning refers to the extent to 

which employees create and update clear, specific, plans for achieving career goals. 

The last category is situational factors, which refer to how organizational characteristics 

influence employees’ attitude and performance. Research after 21st century generally focused on 

the influence of situational factors on training motivation, such as organizational climate (Clark, 

2002), perceived organizational support, supervisor support, and coworker support (Cheng & 

Hampton, 2008; Homklin, Takahashi, & Techakanont, 2014).  
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Figure 2.5. Antecedents of Motivation to learn.  

Outcomes of training motivation. Based on the theoretical framework mentioned above, 

multiple studies examined the influence of motivation to learn on different training outcomes. 

Colquitt et al. (2000) showed that motivation to learn influences the four training outcomes from 

Kirkpatrick’ training evaluation model (Kirkpatrick, 1976) significantly, which are training 

reactions, self-efficacy, skill acquisition, and declarative knowledge. Additionally, Blume et al. 

(2010) conducted a meta-analysis on training transfer and indicated that motivation to learn and 

motivation to transfer significantly predict training transfer effectiveness. More recently, 

Cerasoli et al. (2014) examined the joint effect of intrinsic motivation and extrinsic motivation 

by conducting meta-analysis based on the motivation studies within 40 years and showed that 

even though both intrinsic and extrinsic motivation influenced training and work performance 
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significantly, intrinsic motivation predicts more unique variance in quality of performance, 

whereas extrinsic motivation is a better predictor of quantity of performance. Bauer et al. (2016) 

also conducted a meta-analysis on the effect of different types of motivation on the training 

outcomes based on Kraiger, Ford, and Salas (1993) training outcome scheme and found that all 

types of motivation have stronger relationship with trainee reactions than with declarative 

knowledge, initial skill acquisition, and transfer. Intrinsic motivation has the strongest effect on 

training reactions and declarative knowledge acquisition.  

2.3.2 Training design antecedents  

The answer to the question that whether how trainees’ perception toward training design and 

delivery influence their training outcomes seems obvious, but the answer may get complicated in 

I-O psychology context with the contribution of SCT. Throughout the history of I-O psychology, 

advancements in training methods have not been driven by technology, but by the understanding 

of what the training design means to learning performance at the time (Kraiger & Ford, 2006). 

For example, when most of the researchers and scholars accepted the reinforcement theory, 

which indicated that humans’ behaviors only work as a passive response to certain stimuli (i.e., 

reinforcement), by mid of 20th century, reinforcement theory was reflected by the classical 

stimulus-response-based training method (Kraiger, 2008). Bandura’s SLT (1977) and SCT 

(1987) inspired the introduction of behavioral modeling training methods in organizational 

training contexts (Goldstein & Sorcher, 1974). Hence, training design and delivery methods are 

always determined by underlying theory and beliefs about how people acquire knowledge. By 

contrast, training design and delivery methods influence training outcomes through the 

underlying cognitive and affective mechanism training designer believe in. From this 

perspective, the influence of training design and deliver methods on training outcomes should be 
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always an evidence-based objective rather than theory-driven. Therefore, it should be notified 

here that all the theories demonstrated below are based on the assumption that SCT is correct.  

2.3.2.1 Review of the instructional design model 

 Instructional design refers to the analysis of performance requirements, the design of 

training content, and the selection of training methods in order to train workers to do their job 

effectively or properly (Kraiger, 2008). Most of the instructional design in training studies was 

based on Goldstein’s (1974) instructional systems design (ISD) model. The procedures of ISD 

model start with a needs analysis. After a problem is identified, there is an analysis of the causes 

and a determinations that training is a potential solution to the problem. This analysis is followed 

by a design phase, including the writing of training objectives, the development of training 

content, the implementation or delivery of training, and an evaluation of that training (which 

includes feedback on decisions made at all prior stages of the model) (Goldstein & Ford, 2002). 

An underlying assumption of the model is that the causes of many performance problems lie in 

skill or knowledge deficits of employees but that responsibility for treatment of the problem rests 

with the organization (Kraiger, 2008). Thus, ISD model places the primary emphasis on the 

instructor and provides the principles of effective learning, such as providing feedback, training 

to automaticity and overlearning, and deciding between massed versus spaced practices, to 

instructors (Goldstein & Ford, 2002; Noe & Colquitt, 2002). ISD model places the learner in a 

passive role, tasked only with absorbing that information identified through prior analysis since 

ISD was developed based on reinforcement theory and Taylor’s scientific management model 

(Thorndike, 1906; Skinner, 1953).  

The evolution of instructional design was due to the development of Bandura’s SCT and 

Constructivist learning theory (Bruner, 1990).  Bruner (1990) indicated that that learners must 
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actively ‘‘build’’ knowledge and skills; equally important is the assumption that knowledge 

resides within these built knowledge structures, rather than in the external environment. Thus, 

the instructional design shifted to a learner-centric model which views learner as the primary 

force in the training context.  The role of instructional design in constructivism is to structure 

authentic learning environments that maintain learner motivation and provide tools for learners 

to explore, solve problems, discover meaning, and create their understanding of how to apply 

knowledge in their daily lives. The constructivism learning model suggests that trainees’ mental 

models mediate the relationship between knowledge acquisition and performance. As trainees 

acquire procedural knowledge, they refine the cognitive structures sued to organize and access 

that knowledge (Yi & Davis, 2001) and generates a certain level of self-efficacy and motivation 

to learn based on the cognitive and affective assessment.  

2.3.2.2 Theoretical framework and features of the demonstration-based training 

Demonstration-based training (DBT) has become a mainstream component of training 

depicting the range of skills (Sementelli, 2009). Although DBT is relatively new to the literature, 

it draws from well-established theoretical and empirical research, such as SCT (Grossman, Salas, 

Pavlas, & Rosen, 2013). Based on SCT, Taylor, Russ-eft, and Chan (2005) outlined behavioral 

modeling training (BMT) strategy. BMT is comprised of information, demonstration, practice, 

feedback, and activities designed to facilitate the transfer of training. BMT has emerged as one 

of the most extensively used, highly regarded training tools available. Rosen, Salas, Pavlas, 

Jenssen, Fu, & Lampton (2010) indicated the important distinction between BMT and DBT is 

that BMT involves multiple methods of training delivery beyond demonstrations while DBT is 

limited to demonstration itself. Grossman, et al. (2013) proposed a theoretical model through 

which they described how instructional features contribute to the process of DBT (Figure 5). 



34 

 

They highlighted components that can facilitate the social learning process, namely, attentional 

processes, retentional processes, reproduction process, and motivational processes (Bandura, 

1977). Grossman et al. (2013) theorized that (1) observational learning training, pre-

demonstration discussion, organizers and summaries, attentional cueing, and instructional 

narratives would facilitate attentional processes; (2) note taking, group discussion, perspective 

taking, trainer-provided rule codes, learner-generated rule codes, and imagery exercises facilitate 

retentional processes; (3) imitation, practice, and practice-scenario creation facilitate 

reproduction processes; and (4) passive motivation inducement, active motivation inducement, 

and goal setting facilitate motivational processes. By theorizing the DBT design, Grossman et al. 

(2013) provided a more detailed framework and supplement to Baldwin and Ford (1988) training 

transfer model.  
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Figure 2.6. Theoretical Model of DBT.  

2.3.2.3 Theoretical framework and features of distributive learning systems (DLS) 

There has been steady growth in the use of distance learning and distributed training over 

the past decade (Salas & Cannon-Bowers, 2001), with some estimates suggesting that nearly 

80% of all companies use some form of distributed, computer-based training (Bell & Kraiger, 

2008). Hence, this section provides a theoretical framework for distributive learning systems 

(DLS). Interactive cognitive complexity theory (Tennyson & Jorczak, 2008; Kozlowski & Bell, 

2007), which focuses on the integration of trainees' cognitive and affective structures, provides 

the theoretical framework for the DLS. Interactive cognitive complexity theory indicates that 

learning is the outcome of an interaction between trainees' affective (e.g., motivation and 
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attitudes) and cognitive structures (memory and executive control). Hence, an effective training 

program will allow the information of training to continuously interact with trainees’ cognitive 

and affective structures and enhance the interaction between trainees’ affective and cognitive 

structures. Interactive cognitive complexity theory highlights four features that influence the 

technology-based training effectiveness significantly: (1) richness of information and 

accessibility of delivery methods, (2) relevance to the real-world setting, (3) interactivity of 

training program, and (4) enjoyable reaction of training (Bell et al., 2008; Bell & Kozlowski, 

2008; Tennyson & Jorczak, 2008).  

Grounded in the interactive cognitive complexity theory (Tennyson & Jorczak, 2008; 

Kozlowski & Bell, 2007), Stizmann’s (2011) meta-analysis indicated that the DLS are more 

effective when simulation games convey training material actively (i.e., activity and discussion), 

trainees can access the simulation games unlimitedly, and simulation game is a supplement to 

other instructional methods. 

2.3.2.4. Training design and delivery methods on training outcome 

Based on the cognitive constructivism learning theory (Brune, 1990), training design and 

delivery method and knowledge acquisition are mediated by trainees’ cognitive and affective 

structures. Therefore, trainees’ perception towards training design and delivery methods should 

have a significant relationship with training outcomes. Trainees’ perception toward training 

design and delivery methods include perceived content relevancy, perceived usability, and 

perceived enjoyment grounded on multiple constructivism learning-based theories including 

SLT, SDT, expectancy theory, and expectancy-value theory.  
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Training content relevancy is the consistency between the knowledge and skill acquired 

from training context and job needs in the real-world setting (Piccoli, Ahmad, & Ives, 2001). The 

construct of content relevancy is built upon identical elements theory (Thorndike & Woodworth, 

1901), which indicates that training performance can be maximized when there are identical 

stimulus and responds between training and work setting. In addition, the relationship between 

content relevancy of training and training outcomes can also be explained by SLT and BMT. 

Since SLT emphasized learners’ vicarious learning capability, which refers to the learning 

process by observing others’ behaviors and subsequent consequences of their behaviors 

(Bandura, 1986). Bandura (1989) also argued that learning through observation will be 

maximized when learners’ behavior implementation is similar to the observed behaviors. 

Therefore, SLT and identical theory provide a theoretical foundation for the relationship between 

perceived training content relevancy and training outcomes. In addition, multiple studies 

empirically proved the positive relationship between content relevancy and training outcomes. 

Ford and Wroten (1984) indicated that training needs and training relatedness are essential 

factors for training evaluation. They also suggested using the evaluation results to redesign 

training program to be more aligned with actual work practices. Alliger, Tannenbaum, Bennet, 

Traver, & Shortland (1997) also indicated that when trainees perceived the contents of training 

were practical, they were more likely to apply knowledge and skills from training to their work. 

Piccoli et al. (2001) indicated training quality had important factor influencing learning effects 

and satisfaction. Therefore, the validity of tablet-PC based training is considered a significant 

factor in training reactions. 

The perceived usability of training reflects the trainees’ perceptions on the richness of 

declarative information provided by system and accessibility of training content. Holden and 
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Rada (2011) suggested that perceived usability is especially important in technology-based 

training context because the design of the system should meet specific instructional requirements 

of training. Bandura (1977) advanced two sets of expectations as the major cognitive forces 

guiding behavior. Outcome expectation: individuals are more likely to undertake behaviors they 

believe will result in the valued outcome; self-efficacy expectation: beliefs about one’s ability to 

perform a particular behavior. Outcome expectations were considered by Davis (1989) who used 

perceived usefulness reflected beliefs about outcomes. Therefore, the perceived usability of 

training positively impacts training motivation by increasing the instrumentality of training based 

on expectancy theory (Vroom, 1964). In addition, several studies provided empirical evidence 

for the positive relationship between perceived usability and training outcomes (Lim. Lee, & 

Nam; Cannon-Bowers & Bowers, 2008).  

Perceived enjoyment, which refers to the degree to which the activity is perceived to be 

enjoyable (Davis, Bagozzi, & Warshaw, 1992), is used to measure the entertaining level of a 

training program. Based on SDT (Deci & Ryan, 1985), intrinsically motivated behaviors are 

engaged in for their own sake- for the pleasure and satisfaction derived from their performance. 

Thus, perceived enjoyment is positively related to intrinsic motivation from a theoretical 

perspective. In addition, Perceived enjoyment has been shown to be correlated with intrinsic 

motivation to learning by several empirical studies (Teo & Noyes, 2011; Gomez, Wu, & 

Passerini, 2010; Lee, Cheung, & Chen, 2005). For example, Gomez et al. (2010) found that there 

is a positive relationship between the perceived enjoyment of a PC-based team training and 

trainees’ intrinsic motivation. 

2.3.3 Organizational antecedents  

2.3.3.1 Multilevel theory of training 
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The fields of I-O psychology and organizational behavior field have been increasingly 

developing multilevel theories of behavior over the past three decades (Mathieu & Teskluk, 

2010). Multilevel theories indicate that any outcome of interest is the result of influences 

emanating from different levels of analysis (Kozlowski & Klein, 2000). Hackman (2003) applied 

the multilevel theory and developed the notion of bracketing. The bracketing idea implies that to 

more fully understand the dynamics of a phenomenon of interest, one should consider influences 

that emanate from at least one layer “within” and at least one layer “outside of” the focal level 

(Hackman, 2003).  

When applying multilevel theories in the training context, organizational characteristics can 

influence the effectiveness of a training and development program (Mathieu & Teskluk, 2010). 

Consequently, factors such as the attributes of the program and characteristics of the trainees are 

at the same level as are the training criteria, which include reaction, learning, behaviors 

(Kirkpatrick, 1976). In addition, from a more “micro” perspective, the within-individual level 

learning process and the structure and flow of the training program over time will likely to play 

roles in trainees’ summary learning and behavior change (Mathieu & Teskluk, 2010). While 

from the more “macro” perspective, the organizational characteristics such as trainees’ 

supervisors, manages, the organizational climate and culture, and reward policies will likely 

impact the extent to which changes occur and are sustained (Mathieu & Teskluk, 2010).  Thus, 

the effectiveness of training should be analyzed across different levels.  

2.3.3.2 Resource-based view of the organization 

 Resource-based view (RBV) of the organization provides a theoretical framework for the 

multilevel view of training effectiveness. RBV argues that sustained organizational competitive 

advantage can be derived from resources that are (a)valuable, (b) rare, (c) imperfectly imitable, 
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and (d) not substitutable (Wright, Dunford, & Snell, 2001). Wright et al. (2001) indicated that 

RBV explains why strategic human resource management (SHRM) including recruiting, 

selection, training, rewarding, and empowering offer value for organizational effectiveness. 

Carmeli and Schaubroeck (2005) argued that a firm will have a competitive advantage in the 

marketplace if the employees in the firm acquire suitable KSA for the organizational design and 

strategy, which are also difficult for competitors to obtain from RBV perspective. Therefore, 

from the RBV perspective, organizational training and development programs offer one of the 

most potent means to build competitive advantage (Hitt, Beierman, Shimizu, & Kochhar, 2001; 

Hatch & Dyer, 2004). Youndt, Subramaniam, and Snell (2004) differentiated three forms of 

human resources (HR) capital: (a) human, which is essentially equivalent to individuals’ KSAs; 

(b) social, which is defined in terms of employees’ exchange relationships, joint activities, or 

network-type processes; and (c) organizational, defined in terms of management systems, 

policies, and procedures for orchestrating work processes throughout the system. From the 

multilevel theories perspective, individual KSAs are at the individual level, social and 

organizational capital is focused on system or organizational level properties. Therefore, Mathieu 

and Teskluk (2010) proposed a cross-level approach for training effectiveness analysis based on 

the RBV framework.  

2.3.3.3 Social exchange theory 

Another theoretical foundation of cross-level approach for training effectiveness is ground on 

social exchange theory (SET) (Blau, 1964). SET describes the nature of exchanges in social 

resources that occur within relationships (Blau, 1964). The underlying premise of social 

exchange theory is that an expectation exists between individuals that support provided, services 

rendered or rapport established within relationships will be reciprocated in a commensurate form 
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(Gouldner, 1960). In the organizational context, social exchange theory suggests that in the 

normal progress of daily interactions workers and leaders establish exchange-based relationships 

(leader-member exchanges, LMX). In the situations in which high-quality LMX relations are 

formed and certain KSA is valued by leaders, an employee would be expected to be motivated to 

consistent with the training goals and objectives of their leader. Additionally, organizational 

support theory (Eisenberger, Huntington, Hutchison, & Sowa, 1986; Eisenberger, Armeli, 

Rexwinkel & Lynch, 2001) expanded the SET and captured the affective parts of employees’ 

beliefs of their organization (i.e., affective commitment). The organizational support theory 

assumes that in order to meet socioemotional needs and to assess the organization’s readiness to 

reward increased efforts, employees from general beliefs concerning how much the organization 

values their contributions and care about their well-being (i.e., perceived organizational support, 

POS). POS may be encouraged by employees’ tendency to ascribe human-like characteristics to 

the organization (Eisenberger et al., 1986). Therefore, the characteristics of organizations and 

managers can influence employees’ training outcome through organizational exchange 

mechanism. The SET also provides theoretical support for a cross-level approach for training 

effectiveness analysis.  

2.3.3.4 Cross-level approach for training effectiveness analysis.  

Although the focal level for training outcomes remains in terms of trainees’ reaction, 

learning, and behavior, the antecedents of training outcomes expand beyond the attributes of 

particular program and participants to include features of the larger HRM and organization under 

cross-level approach. The underlying logic of cross-level approach is that the training and 

development program must be aligned with the larger HRM and organization environment if it is 

to be successful (Tannenbaum, 2002). The larger HRM system, as well as other organizational 
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systems and processes, may support or undermine the goals of the training. The cross-level 

approach embodies the growing tradition of top-down modeling relationships in meso designs 

(Mathieu & Taylor, 2007). The logic of downward cross-level designs is that some features of 

the larger context exert influences on lower level processes.  

2.3.3.5 Specific organizational antecedents of training 

Previous studies identified several organizational factors. Research on work environment 

factors that influence transfer has notably expanded since Baldwin and Ford (1988) identified 

supervisory support and opportunity to perform as critical components of supporting trainee skill 

maintenance. 

Learning/transfer climate.  Learning and transfer climate refer to the situations and 

consequences in organizations that either inhibit or facilitate learning processes and the use of 

what has been learned in training back on the job (Rouiller & Goldstein, 1993). Multiple studies 

indicated that organizational climate influence training outcomes directly (Mathieu, et al., 1992; 

Tracey, Hinkin, Tannenbaum, Mathieu, 2001; Lim & Morris, 2006), moderate the relationship 

between personal factors and training outcomes (Burke & Baldwin, 1999), and predict affective 

outcomes during the training interventions (Machin & Fogarty, 2004). Rouiller and Goldstein 

(1993) outlined some features of positive learning/transfer climate including encouraging 

trainees to acquire and use new skills, social support from peers and supervisors, and rewarding 

trainees who use new skills.  

Supervisor and peer support. Organizational exchange theory provides theoretical support 

for the positive relationship between supervisor and peer support and training outcomes. 

Regarding affective outcomes, Colquitt et al. (2000) concluded that supervisor support and peer 
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support are positively related to motivation to learn and motivation to transfer in the training 

context. Maurer and Tarulli (1994) also found that manager support is particularly influential for 

those employees who value such support. Sitzmann et al. (2008) conducted a meta-analysis and 

found trainees’ reaction to training is also positively related to organizational support. Some 

studies also showed that supervisor and peer support is positively related to behavioral outcomes 

of training. Smith- Jentsch, Salas, and Brannick (2001) identified manager supportive behaviors 

such as discussing new learning, participating in training, providing encouragement and 

coaching to trainees about the use of new knowledge and skills on the job as salient contributors 

to positive transfer. Lim and Johnson (2002) identified that discussions with supervisors on using 

new learning, supervisor’s involvement in training, and positive feedback from supervisors were 

forms of support most recognized by trainees as positively influencing their transfer of learning.  

2.4 Food Safety Training  

2.4.1 Food safety training program  

Food safety training has been considered one of the most important ways to prevent or 

mitigate food contamination risks by adjusting the practices of handlers and improving their 

skills (Egan, Raats, Grub, Eves, Lumbers, Dean, & Adams, 2007; Mitchell, Fraser, & Bearon, 

2007; Medeiros, Cavalli, Salary. Pacheco, & Proencam, 2011; Howton, Keifer, Murphy, Sirsat, 

O’ Bryan, Ricke, Crandall, & Neal, 2016; Zanin, da Cunha, de Rosso, Capriles, & Stedefeldt, 

2017). The University of Massachusetts Cooperative Extension established one of the first food 

safety-training program titled “Food Handling Is a Risky Business” (Frtiz, Cohen, & Evans, 

1989). The program focused on four objectives: (1) gaining knowledge in proper food handling 

practices and becoming aware of foods carrying a higher risk of foodborne illnesses; (2) adopting 

food safety practices for preparation, processing, handling and storage; (3) becoming 
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knowledgeable of current food safety regulations; and (4) acquiring the knowledge of how their 

employees’ food handling affects their customers and their company. The typical food safety-

training program consisted of a one-hour lesson that included three “top learning” methods: 

filmstrip (videotape), lecture and demonstration (simulation). The program concluded with a 

group discussion (interaction) on various food safety scenarios that could potentially lead to the 

risk of foodborne illnesses (Frtiz et al., 1989). 

Various training methods were implemented in food safety training.  Pollitt (2008) blended e-

learning, which is interactive media and classroom-based tutorials and implemented this training 

program at a fine-dining restaurant. After a three-year study, the researcher concluded that using 

this training method provides a flexible learning environment and is cost-efficient. Dipietro 

(2008) conducted a between-subject experiment using three training methods: classroom 

training, on-job-training and interactive media training and found that positive changes occurred 

in the organization because of the training used while there was no significant difference 

between three training methods. Lillquist, McCabe, and Church (2005) conducted experiments 

on 66 food handlers.  All of them received the same lecture/video presentation, while 22 food 

handlers received an additional interactive training component, which was hands-on and 

interactive. Results revealed that participants involved in the interactive training had statistically 

significant better test performances both on the day of training and on the two-week retest. 

2.4.2 Future development of food safety training 

Although training and preventive actions have been carried out, they appear to be less 

effective when correlated with reported food outbreaks over the same period (Nik Husain, Wan 

Muda, Noor Jamil, Nik Hanafi, & Abdul Rahman, 2016). Many food hygiene-training courses 

rely heavily on the provision of information and current employee knowledge (Egan et al., 2007) 
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based on the knowledge, attitudes, and practices (KAP) model (Ehiri, Morris, McEwen,1997). 

Schwartz (1975) identified a relationship between knowledge, attitude, and practice (KAP). 

Rennie (1995) demonstrated the KAP model assumes that an individual’s behavior is dependent 

upon his or her knowledge and suggested that information will lead to attitude changes and then 

changes in practices. It has been suggested that the KAP model is flawed in assuming knowledge 

as the main precursor of behavioral change (Ehiri, Morris, & McEwen, 1997). Zanin et al. (2017) 

conducted a review on the previous food safety training using KAP model and found that less 

than 45% of the selected studies reported that knowledge was not translated into attitudes or 

practices change, which provided empirical evidence of the disadvantages of KAP model. Since 

2010, multiple researchers have called for some motivational mechanism to generate positive 

attitudes to hygiene and sanitary food handling (Medeios et al., 2011; Ko, 2013; Stedefeldt, 

Zanin, Da Cunha, De Rosso, Capriles, & Saccol,2015; Al-Shabib, Mosilhey, & Husain, 2016; 

Nik, Hussan et al., 2016; Zanin et al., 2017).  

These studies also provided future directions for food safety training including investigation 

of role of supervisors and managers in the training process (Al-Shabib et al., 2016), the role of 

food safety culture (Yannis, 2008; Griffith, Livesey, & Clayton, 2010), and the psychosocial 

aspects of food safety such as beliefs, self-efficacy, locus of control) (Byrd-Bredbenne, Maurer, 

Wheatley, Schaffner, Bruhn, & Blalock, 2007).  

2.5 Research Model and Hypothesis Development  

To fill the gap in the food safety training theory  (Ehiri, et al., 1997; Seaman & Eves, 2006; 

Byrd- Bredbenne, 2007; Medeios et al., 2011; Ko, 2013; Stedefeldt,et al, 2015; Nik Husaan, et 

al., 2016; Zanin, et al., 2017), the current research adopted the SCT and constructivism approach 
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perspective to identify the potential reasons why current food safety tranings are relatively 

ineffective and develop a comprehensive food safety training framework.  

From the theoretical perspective, KAP model, which indicates that an individual’s behavior 

is dependent upon his or her knowledge and suggested that information will lead to attitude 

changes and then changes in practices, reflects the philosophy of scientific management and 

reinforcement theory (Thorndike, 1906; Skinner, 1953). Reinforcement theory (Skinner, 1953) 

argues that human’s behavioral development is a form of passive response of environmental 

stimulus (i.e., reinforcement). In the KAP model, the food safety attitude and practices 

improvement are considered as the certain type of response to the environmental stimulus, which 

is the knowledge provided in the food safety training. Bandura (1977) criticized the 

reinforcement theory, which views that the causes of behavior are found not in the organism but 

environmental forces by indicating that SR theorists neglected determinants of man’s behavior 

arising from his cognitive functioning. Thus, the low predictability of KAP model is due to its 

underlying philosophy ignoring the psychodynamic ability of human beings.  

From training design perspective, most of the current food safety training programs adopted 

ISD, the first generation of training design theory, as their training design guidance since the 

scientific management and reinforcement theory are the underlying beliefs and logic of ISD 

(Goldstein, 1974). Recall that ISD includes problems and needs analysis, the writing of training 

objectives, the development of training content, the implementation or delivery of training, and 

an evaluation of that training (which includes feedback on decisions made at all prior stages of 

the model) (Goldstein & Ford, 2002). ISD model places the primary emphasis on the instructor 

and places the learner in a passive role, tasked only with absorbing that information identified 

through prior analysis (Goldstein & Ford, 2002; Noe & Colquitt, 2002). 
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Therefore, the current study adopted SCT theory (Bandura, 1989) and utilized social and 

cognitive constructivism framework to propose and examine a multilevel reciprocal food safety 

training framework. Therefore two studies were laid out as:  

1. Macro perspective: examine the personal, instructional, and organizational factors that 

are significantly related to food safety training outcomes using a longitudinal multilevel 

approach.  

2. Micro: identify the reciprocal (i.e., bidirectional) relationship between food handlers’ 

affective factors (e.g., self-efficacy and motivation to learn) and knowledge acquisition 

using a panel data approach.  

 

Figure 2.7. Conceptual Framework for Study 1.  
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Figure 2.8. Conceptual Framework for Study 2.  

More specifically, the proposed hypotheses were listed below:  

Study 1:  

H1: (a) Time-vary food safety motivation and (b) self-efficacy are significantly related to 

FSK growth. 

H2: (a) The average between-individual food safety motivation and (b) self-efficacy are 

significantly related to food safety practices growth. 

H3: The perceived training content relevancy was positively related to food safety practices 

growth.  

H4: The (a) perceived usability and (b) perceived enjoyment of training were positively 

related to food safety practices growth.  
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H5: (a) Manager safety priority and (b) active behavior monitoring were positively related to 

food safety practices growth. 

Study 2: 

H1: In keeping with the existing model, we hypothesize that when the account was taken of 

specific session-by-session changes that: 

a. The change of food safety attitudinal factors and knowledge were related to the previous 

attitudinal factors and knowledge level. 

b. The current level of food safety attitudinal factors (i.e., food safety self-efficacy and 

motivation to learn) were associated with the subsequent level of the food safety 

knowledge (unidirectional effects of attitude-knowledge). 

c. The current level of food safety knowledge was associated with the subsequent level of 

the food safety attitudinal factors (i.e., food safety self-efficacy and motivation to learn) 

(unidirectional effects of knowledge-attitude), and  

d. The food safety attitudinal factors (i.e., food safety self-efficacy and motivation to learn) 

and knowledge level demonstrated reciprocal effects on each other in subsequent sessions 

(reciprocal effects between attitude and knowledge).  

H2: Food safety knowledge was significantly related to the food safety practice level in the 

subsequent sessions.  

H3: Food safety self-efficacy was significantly related to the food safety practice level in the 

subsequent sessions.  
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H4: Food safety motivation to learn was significantly related to the food safety practice level 

in the subsequent sessions.  

H5: Time 2 (a) motivation to learn and (b) self-efficacy mediated the relationship between 

Time 1 food safety knowledge and Time 3 food safety practice. 

H6: Time 2 food safety knowledge mediated the relationship between Time 1 (a) motivation 

to learn and (b) self-efficacy and Time 3 food safety practice. 
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CHAPTER III.  

METHODOLOGY 

3.1 Participants and procedures 

 Prior to this research, the approval to use human subjects in this study was obtained from 

the Institutional Review Board (IRB) of the University of Houston (IRB ID: STUDY00000257).  

Participants were recruited from 25 foodservice operations in the Great Houston area including 

14 full-service restaurants and 11 limited-service restaurants to attend a six-week food safety 

training developed by the investigators and complete a survey three time during the training. The 

owners and managers of were contacted about the research. The authors provided a step-by-step 

procedure regarding how to implement the food safety training in their operations and the owners 

and general managers were informed that their participation was completely voluntary. Upon the 

managers’ consent forms were collected, employees of the 25 foodservice operations were asked 

to fill out a first survey containing their current food safety knowledge (FSK), self-efficacy 

(FSSE), motivation to learn (MOT) and demographic information. The second survey was 

distributed to employees three weeks after training started to collect information on their mid-

training FSK, FSSE, MOT, and their perception regarding the content and design of the training 

program. Upon all the employees completing the food safety training, trainees received the third 

survey to assess their post-training FSK, FSSE, and MOT. In addition, the front-house and 

kitchen managers completed a manager survey to assess their food safety priority (SP), active 

monitoring behaviors (MB), and their food safety knowledge level (MFSK).  

 A total of 394 employees and 39 managers were consented to participate in the research. 

All the 394 employees completed the first survey and the number of trainees who completed the 

second and third survey was 268 and 271, respectively. The total number of trainees who 
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completed at least two surveys was 303. Among these trainees, the majority of them were female 

(66.8%) and the average age was 27.8 (SD = 9). The education level of most of the employees 

was high school or lower (71.3%). The average working experience in the foodservice industry 

was 5.8 years (SD = 3.6).  Regarding the manager population, 64.1% of them were male and 

82.1% of the managers had a bachelor degree or above. The average age of managers was 34.4 

(SD = 6) and the average working experience was 8.6 years (SD = 4.1).  

Table 3.1. The demographic profile of the respondents (N = 303) 

Demographic factors   N (Percentage%) 

Gender   

 Male 100 (32.3) 

 Female 203 (66.8) 

Generation   

 Baby Boomers (above 60) 36 (11.9) 

 Generation X (36-59) 67 (22.1) 

 Millennials (18-36) 200 (66.0) 

Education    

 Low (high school or equivalent) 216 (71.3) 

 High (college degree or above) 87 (28.7) 

Work experience   

 Less than 1 year  45 (14.9) 

 1-3 years  76 (25.1) 
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 3-6 years 53 (17.5) 

 6-10 years 104 (37.6) 

 Above 10 years 25 (8.3) 

 

3.2 Training material  

 Educational materials were delivered via augmented reality (AR), which allows 

computer-generated virtual imagery information to be overlaid onto a live, real-world 

environment (Lee et al., 2012). Employees can use their mobile devices to scan food safety 

posters and watch a 2-minute food safety video through LAYAR application (www.layer.com). 

Based on the restaurant managers’ recommendations, three languages were offered to the 

trainees including English, Spanish, and Mandarin.  Five major food safety topics identified by 

Choi et al. (2016) were covered including personal hygiene, time and temperature controls, 

cross-contamination avoidance, cleaning and sanitizing, and major pathogens. A comprehensive 

poster with three videos were provided to the trainees during the sixth week of the training to 

review the food safety knowledge. Managers at each operation received a step-by-step training 

instruction and required their employees to watch the training video twice a week. In addition, 

the investigators can monitor the training implementation by accessing the times of video-

watching in each operation.  

3.3 Instrument development  

FSK and practices (FSK and FSP) were assessed by assessment including ten validated 

food safety multiple choices questions adapted from Servsafe@ Foodhander textbook. A sample 

item reads: “Bacteria grow well in a narrow temperature range, called the temperature danger 

zone, what is the temperature range?”  
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Food safety self-efficacy (FSSE) was measured by eight items modified from Joo et al. 

(1999). An example item was “Whether the food safety content is difficult or easy, I am sure that 

I can understand.” Items were rated on a 7-point Likert Scale (1= strongly disagree, 7= strongly 

agree). Cronbach’s alpha was 0.82. 

Food safety motivation to learn (MOT) was measured by four items developed by Noe 

(1986) and an example item is “It is worth trying my best to learn food safety knowledge.” Items 

were rated on a 7-point Likert Scale (1= strongly disagree, 7= strongly agree). Cronbach’s alpha 

was 0.90. 

Content relevancy (CR) was measured using four items modified from Seyer et al.’s 

study (1998). An example item was “The content of this food safety training covers mostly 

knowledge I can use for my work.” Items were rated on a 7-point Likert Scale (1= strongly 

disagree, 7= strongly agree). Cronbach’s alpha was 0.87. 

Perceived usability (USE) was measured by four items developed by Holden and Rada 

(2011) and a sample item was “The training design makes my interaction with food safety 

training clear and understandable.” Items were rated on a 7-point Likert Scale (1= strongly 

disagree, 7= strongly agree). Cronbach’s alpha was 0.81. 

Perceived enjoyment (PEN) was measuredd by four times developed by Teo and Noyes 

(2011) and a sample item was “I enjoy learning in this food safety training.” Items were rated on 

a 7-point Likert type scale ranging from 1= strongly disagree to 7= strongly agree. Cronbach’s 

alpha was 0.81. 

 Food safety priority (SP) was included in the manager survey and was measured by three 

items developed by Henning et al. (2009) and a sample item was “Sometimes it is necessary to 
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take food safety risks to get a job done.” Items were rated on a 7-point Likert Scale (1= strongly 

disagree, 7= strongly agree). All the three items were all reverse coded to measure SP. 

Cronbach’s alpha was 0.89. 

 Managers’ active monitoring practice (MB) was measured by five items adapted from 

Clarke (2013) and an example was “I always track employees’ training progress.” Items were 

rated on a 7-point Likert Scale (1= strongly disagree, 7= strongly agree). Cronbach’s alpha was 

0.81. 

 A social desirability bias is a social science research issue that describes the tendency of 

survey respondents to answer questions in such a way as to be viewed favorably by others. It can 

take the form of over-reporting good behavior or under-reporting undesirable behavior (Crown & 

Marlowe, 1960). Jespersen, MacLaurin, and Vlerick (2017) found that the self-reported food 

safety behaviors involved with significant social desirability. To eliminate potential social 

desirability, participants were asked to read a sentence “There are no right or wrong answers for 

the following questions. Please select the option that can truly reflect your opinion” before 

completing each section of the survey. To avoid social desirability bias effect, respondents’ 

handling frequency was adjusted by whether they had knowledge of certain behaviors.  

 All the items above were included in printed surveys that were distributed by the 

managers of all the operations. The printed surveys were also back-translated into Spanish and 

Chinese since many foodservice employees are more fluent in Spanish and Chinese than English 

in the Houston area. Back translation is a technique which is mostly used in survey research in 

order to check the accuracy of translation (Douglas & Craig, 2007). The basic concept for 

developing back translation was to help researchers who did not speak the target language to be 

able to check and confirm that the respondents of that language were also asked the exact same 
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questions in that language (Harkness, 2003). For example, if a questionnaire is initially created in 

English, but is also intended to target Spanish-speaking respondents, then the Spanish 

questionnaire should include the exact same questions as the English one. The only difference 

should be that it is written and expressed in Spanish. Brislin (1970) considered back translation 

as a procedure which tests the accuracy of translation in cross-cultural research and detects errors 

in translation from one language to another. Douglas and Craig’s (2007) demonstrated the 

standard procedure of back translation. More specifically, the first step of back translation is to 

translate a questionnaire into the target language by a bilingual native speaker of the target 

country. The second step is to find a bilingual native speaker of the source language who will 

translate the questionnaire back into the source language. The third step is to take both the 

original as well as the back-translated version of the questionnaire and compare them in order to 

find any differences and comparability (Douglas & Craig, 2007). 

 Followed the Douglas and Craig’s (2007) guidance, two bilingual Spanish native 

speakers who were originally from Mexico and one bilingual Mandarin student who was 

originally from China were recruited by the investigators. The author of the dissertation served 

as another Mandarin-English bilingual translator since the author was from China five years ago. 

The female graduate student who was originally from Mexico translated the printed 

questionnaire into Spanish and the undergraduate student who was from China translated the 

questionnaire into Mandarin. Then the undergraduate student who was also from Mexico and the 

author of the dissertation translated the Spanish- and Mandarin-version questionnaire back into 

English. During the last step, the author compared and made changes based on the differences 

and comparability of two pairs of English questionnaires.  

3.4 Data analysis 
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3.4.1 Data screening and assumption tests   

 Firstly, a missing data analysis was conducted to identify the patterns of the current panel 

data regarding missing data pattern (Little & Rubin, 2014). A full information maximum 

likelihood estimation was conducted to handle missing data following the instructions of Enders 

& Bandalos (2001) in the condition that the missing data pattern of the current research was not 

missing completely at random (MCAR). In addition, the normal distribution (i.e., normality) 

assumption for each construct at each time point was tested by exploring the item skewness and 

kurtosis before conducting construct validity. West, Finch, & Curran (1995) proposed that the 

values of skewness between -2.00 and 2.00 and values of kurtosis between -7.00 and 7.00 

suggest sufficient normality of constructs’ distribution for confirmatory factor analysis (CFA) 

using Monte Carlo Simulation. The results of the mean, standard deviation, skewness, and 

kurtosis of the constructs across all three waves were examined to check whether the indexes 

were within West’s et al. (1995) recommendation.  

3.4.2 Cross-sectional construct validity  

Then, the cross-sectional confirmatory factor analysis (CFA) was used to investigate the 

construct validity of the measurement model of each wave (Kline, 2015) using robust maximum 

likelihood estimator (White, 1982).  The global model fit indexes of the measurement models at 

each time-point included χ2, degree of freedom (df), p-value, comparative fit index (CFI), 

Tucker-Lewis index (TLI), root mean square error of approximation (RMSEA), and squared root 

mean squared residual (SRMR) (Kline, 2015). The local model fit of each measurement model 

was examined by the standardized factor loading of the latent variable on the manifest indicator 

(Kline, 2015). Based on Kline’s (2015) recommendation, the manifest indicators with the 

standardized factor loadings lower than 0.4 were deleted from the measurement model. In 
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addition, the convergence validity was assessed by average variance extracted (AVE) score. All 

AVE scores were over 0.50, indicating convergence validity. Meanwhile, discriminant validity 

was assessed by comparing the AVE scores of each variable with the square of the correlation 

estimates between them. In all cases, the AVE scores were bigger than squared correlation 

indexes, providing evidence of discriminant validity (Kline, 2015).  

 

3.4.3 Time-invariant analysis 

The measurement invariant assumption, which proposed that each of the constructs of 

interest (i.e., FSSE, and MOT) should be measured in the same metric across time (Widaman, 

Ferrer, & Conger, 2010), was examined. Establishing measurement invariance is necessary prior 

to any meaningful comparison of the results achieved over time (Cole & Maxwell, 2003). 

Widaman and Reise (1997) identified four levels of factorial invariance and described how to 

test factorial invariance across groups, including (1) configural invariance: the same pattern of 

fixed and free factor loadings across time; (2) weak factorial invariance: invariant factor loadings 

across time; (3) strong factorial invariance: invariant factor loadings and intercepts across time; 

and (4) strict factorial invariance: invariant factor loadings, intercepts, and unique factor 

variances. Weak factorial invariance is often considered as the minimum criterion for 

measurement invariance in the longitudinal analysis context (Byrne, Shavelson, & Muthen, 

1989). In comparing fits across models, likelihood ratio chi-square difference tests can be used 

due to the hierarchical nested relationship (Satorra & Bentler, 2001). However, chi-square 

likelihood test can be extremely sensitive with large sample size (i.e., sample size above 1000), 

Widaman and Thompson (2003) provided a comprehensive approach to compare multiple 

practical model fit indices in the longitudinal context including relative CFI, TLI, and χ2/df ratio. 
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3.4.4 Study 1 data analysis plan --- multilevel linear modeling  

Regarding model testing, a three-level longitudinal multilevel linear modeling (MLM) 

was conducted following the instruction of Peugh and Heck (2017): an unconditional model that 

partitions the variance of training outcomes across three levels, a within-individual level model 

that examines the time-varying FSSE and MOT on FSP, a between-individual level model that 

tests the influence of USE, PEN, and CR as well as time-invariant FSSE and MOT on trainees’ 

FSP, and a between-organization level model examines managers’ SP and MB on training 

effectiveness. A sample three-level model is: 

Level 1 (within-person level): 

𝐹𝑆𝑃𝑡𝑖𝑗 =  𝜋0𝑖𝑗 + 𝜋1𝑖𝑗(𝑊𝐴𝑉𝐸) + 𝜋2𝑖𝑗(𝑇𝑉𝐶) + 𝜀𝑡𝑖𝑗 

Level 2 (between-person level): 

𝜋0𝑖𝑗 =  𝛽00𝑗 + 𝛽01𝑗(𝑇𝐼𝐶) + 𝛽02𝑗(𝑃_𝑐𝑜𝑣𝑎𝑟𝑖𝑎𝑡𝑒𝑠) + 𝑟0𝑖𝑗 

𝜋1𝑖𝑗 =  𝛽10𝑗 + 𝛽11𝑗(𝑇𝐼𝐶) + 𝛽12𝑗(𝑃_𝑐𝑜𝑣𝑎𝑟𝑖𝑎𝑡𝑒𝑠) + 𝑟0𝑖𝑗 

𝜋2𝑖𝑗 =  𝛽20𝑗 

Level 3 (between-organization level): 

𝛽00𝑗 =  𝛾00𝑗 + 𝛾001(𝑇𝐼𝐶) + 𝛾002(𝑂_𝑐𝑜𝑣𝑎𝑟𝑖𝑎𝑡𝑒𝑠) + ս00𝑗 

𝛽10𝑗 =  𝛾10𝑗 + 𝛾101(𝑇𝐼𝐶) + 𝛾102(𝑂_𝑐𝑜𝑣𝑎𝑟𝑖𝑎𝑡𝑒𝑠) + ս10𝑗 

𝛽01𝑗 =  𝛾010 

𝛽02𝑗 =  𝛾020 
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𝛽11𝑗 =  𝛾110 

𝛽12𝑗 =  𝛾120 

In these model, FSPtij indicates the food safety practice level of Trainee i in the 

organization j at time point t. TVC is time-varying covariates including FSSE and MOT, which 

are calculated by grand-mean centering accomplished by subtracting the mean of FSSE and 

MOT for the data sample from the FSSE and MOT of each observation (Enders & Tofighi, 

2007). TIC is time-invariant covariates including group-mean FSSE and MOT, which are 

calculated by subtracting the mean of FSSE and MOT for each organization of the sample 

Enders & Tofighi, 2007). These approaches disaggregated the within-person and between-person 

effect of the FSSE and MOT on training outcomes and allowed the relationship between within-

person change in FSSE and MOT and training outcome and the relationship between individual 

differences in FSSE and MOT and training outcome simultaneously (Galla, et al., 2013).   

3.4.5 Study 2 data analysis plan --- cross-lagged panel model (CLPM) 

Due to the dynamic panel data and mediation nature of the model in study 2, a cross-lagged 

panel model (CLPM), which was developed based on structural equation modeling (SEM) was 

used for model testing in the study 2 (Cole & Maxwell, 2003; Selig & Preacher, 2009). The 

CLPM allows time for causes to have their effects, supports stronger inference about the 

direction of causation in comparison to models using cross-sectional data and reduces the 

probable parameter bias that arises when using cross-sectional data (Maxwell et al., 2007; Selig 

& Preacher, 2009). The constructs in the CLPM are often latent variables with multiple 

indicators, although the model can be used with observed variables. Same as cross-sectional 
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SEM, using latent variables has the advantage of addressing the problem of measurement error, 

thus disattenuating relationships among the constructs. 

To test the H1 in the study 1, which examines the relationship between FSK and food safety 

attitudinal factors over time, five alternative longitudinal mediation models were developed and 

compared. The most basic longitudinal model, autoregressive model, specified only 

autoregressive relationships between each construct over time. The second model, single-cross-

lagged model, which proposed that the three predictors (i.e., FSK, MOT, and FSSE) influence 

FSP directly, three direct cross-lagged paths from the three predictors to FSP between two time-

points were added to the autoregressive model. In the third hypothesized forward model, which 

assumed that affective factors (FSSE and MOT) partially mediated the casual relationship 

between FSK and FSP, two mediation cross-lagged paths from Time (t-1) FSK to Time t FSSE 

and MOT were added to single-cross-lagged model. In contrast, Model 4, reversed model, which 

proposed a unidirectional FSSE/MOT → FSK → FSP relationship, included two cross-lagged 

paths from FSSE and MOT to FSK between  wo time-points. Finally, the bidirectional model, 

which specified the bidirectional longitudinal relationship between FSK, MOT, and FSSE over 

time included all the eight longitudinal mediation paths from the forward and reversed model. 

Since the five models are hierarchical rival-nested, the model fit of five was examined by 

comparing them to one another using corrected chi-square difference test (Satorra & Bentler, 

2001). Lastly, the CLPM (Maxwell et al., 2007; Selig & Preacher, 2009) was used to identify the 

plausible causal relationship between FSK, food safety affective factors, and FSP (Little, 

Preacher, Selig, & Card, 2007).  
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CHAPTER IV 

THREE-LEVEL LONGITUDINAL ANALYSIS OF THE ANTECEDENTS OF FOOD 

SAFETY TRAINING: A SOCIAL COGNITIVE THEORY PERSPECTIVE  

4.1 Introduction 

 Foodborne illness is a major cause of personal distress, avoidable economic burden and 

preventable death (United States [U.S.] Food and Drug Administration [FDA], 2013). The 

Centers for Disease Control and Prevention (CDC) reported approximately 19,986 foodborne 

illness outbreaks and 387,788 foodborne diseases between 1998 to 2016 (CDC, 2016).  In 

addition, the estimated annual economic costs related to foodborne illness are approximately $77 

billion (Scharff, 2012). 

  Annually, over 800 foodborne disease outbreaks are reported to CDC and most 

commonly occur in a restaurant setting (Gould, Walsh, Viera, Herman, Williams, Hall, & Cole, 

2013). In 2013, 51% of single-setting foodborne disease outbreaks were caused by food prepared 

in a restaurant (CDC, 2015). Among the outbreaks occurred in the restaurant settings, Angelo, 

Nisler, Hall, Bronw, and Gould (2017) demonstrated that approximately 61% of foodborne 

illness outbreaks were attributed to improper food handling by employees in the 

foodserciceindustry. Therefore, many initiatives have been taken throughout the U.S. to prevent 

foodborne illness including regular surveillance and inspection, adoption of the food safety 

management system, and mandatory certification training program required by many state and 

local regulatory agencies (Howton, Keifer, Murphy, Sirsat, O’Bryan, Ricke, Crandall, & Neal, 

2016). 
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 Although training and preventive actions have been carried out, they appear to be less 

effective when correlated with reported food outbreaks over the same period (Nik Husain. Wan 

Muda, Noor Jamil, Nik Harafi, & Abdul Rahman, 2016; Soon, Singh, & Baines, 2011). Zanin, da 

Cunha, de Rosso, Capriles, and Stedefeldt (2017) conducted a systematic review of previous 

food safety research and showed that the current instructional food safety training programs were 

developed based on the “Knowledge-Attitude-Practice” model, which indicated that Individual 

attitudes and behaviors are dependent on knowledge provision (Egan, M. B., Raats, M. M., 

Grubb, S. M., Eves, A., Lumbers, M. L., Dean, M. S., et al., 2007). In addition, consistent with 

Nik Husain’s et al. (2016) findings, Zanin et al. (2017) also found that food safety knowledge 

provision, as the single antecedent was not sufficient to trigger employees’ food safety awareness 

and preventive practices. Therefore, with the limited applicability of the KAP model, food safety 

training scholars have suggested that KAP model should be expanded by integrating with 

motivational mechanisms (Nik Husain et al., 2016; Harris, Murphy, Dipietro, &Line, 2017), 

psychological and behavioral factors (Al-Shabib, Mosilhey, & Husain, 2016; Yu, Neal, Dawson, 

Madera, 2017), social-desirable factors (Pfattheicher, Strauch, Diefenbacher, & Schnuerch, 

2018), and organizational factors (Yiannas, 2009; Guchait, Neal, & Simons, 2016). Hence, a 

more comprehensive theoretical framework integrating individual, situational, and organizational 

factors needs to be developed to understand the antecedents. In addition, due to the knowledge, 

skill and attitude development nature of the training activity, both static between-individual 

differences in training antecedents and the changes of these factors within the individual should 

be considered (Galla, Wood, Tsukayama, Har, Chiu, & Langer, 2011; Huang, Ford, & Ryan, 

2016). While an increasing amount of empirical research focused on the between-person 

association between the antecedents and training outcomes, to our knowledge, no study has 
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investigated how these antecedents change within the trainee, and furthermore, how these 

changes may influence the training outcomes. 

 Thus, to expand the KAP model and address the between- and within-individual effects 

of the antecedents on food safety training outcomes, the current study employed an interactionist 

and constructivism approach perspective (i.e., social cognitive theory) (Bandura, 1989; Brune, 

1990) and developed a three-level longitudinal model to investigate the predictability of the 

proposed model empirically and identify the key factors at with-individual, between-individual, 

and between organization levels associated with training outcomes.  

4.2 Literature review  

4.2.1 Social learning theory (SLT) and behavioral development and change 

 The framework of the current study was built upon SLT (Bandura, 1977), which are the 

first classical interactionist and constructivism theories. Bandura (1977) reviewed the previous 

behavioral development models and developed a new theoretical framework, SLT, to explain 

human development. SLT (Bandura, 1977) demonstrated that the psychological function of 

man’s behavior is a continuous interaction between behaviors and its controlling condition.  

More specifically, the behavior is determined by expectancies and incentives. Bandura (1977) 

divided expectancies into three types: (a) expectancies about environmental cues (i.e., beliefs 

about how events are connected), (b) expectancies about the consequences of one’s own actions 

(i.e., opinions about how individual behavior is likely to influence outcomes, and (c) 

expectancies about one’s own competence to perform the behavior needed to influence outcomes 

(i.e., self-efficacy). In addition, an incentive is defined as the value of a particular object or 

outcome.  
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Baldwin and Ford (1988) applied the SLT to the training context and developed a 

conceptual framework of training outcomes. The framework indicated that trainees’ personal 

characteristics, training design and instructional factors, and organizational factors were 

antecedents of training outcomes and could influence the knowledge and skill acquisition and 

training transfer process (Baldwin & Ford, 1988).  

As an interactionist theory, SLT also emphasizes interactions between the person and the 

environments (Bandura, 1977). Roberts, Caspi, & Moffitt (2003) expanded the SLT and 

developed the corresponding principle that posits that individuals’ affective factors, which are 

cognitive assessments of a specific task formed by the information from themselves, the work 

task, peers, and working environment are determined by their chronic experiences and 

personalities as well as more acute task-specific and context-specific factors.  Hoffman and 

Stawski indicated that these affective factors are composed of two sources of variation, within-

person (time-varying) and between-person (time-invariant) variation, which represent two 

different theoretical constructs. In addition, it has been the rule that the between-person and 

within-person effects of affective factors will differ from each other, if not in direction, almost 

certainly in magnitude (Hoffman & Stawski, 2009). Grounded in the SLT framework and the 

theories of affective factors change and development, nine hypotheses were developed to 

examine the within-individual affective factors (time-varying covariates [TVCs]), between-

individual level factors (time-invariant covariates [TICs]) and organizational level factors.  

4.2.2 The impact of personal factors on food safety outcomes 

 Researchers and practitioners have identified the important role of individual differences 

in learning and training performance for more than 100 years (Ackerman & Heggestad, 1997). 

One of the most widely accepted theories underlying the relationship between individual 
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differences and training outcome is intervening process mechanisms theory, which includes four 

components: 1) information-processing capacity, (2) attentional focus and metacognitive 

processing, (3) motivation and effort allocation, and (4) emotional regulation and control (Snow, 

1998; Gully & Chen, 2010). Salas and Cannon-Bowers (2001) conducted a systematic review on 

the training literature and one of their recommendations for the future training research is that 

more work should focus on noncognitive trainee attributes, motivations, and attitudes regarding 

individual differences in training research (Salas & Cannon-Bowers, 2001). Therefore, two 

factors were included in the current study: food safety self-efficacy (FSSE) and motivation to 

learn (MOT).  

4.2.2.1 Self-efficacy 

 Self-efficacy is one of the major expectancies in the SLT (Bandura, 1977) that forces 

guiding behavioral changes, which refers to beliefs in one’s capabilities to mobilize the 

motivation, cognitive resources, and courses of action needed to meet given situational demands. 

Gill and Mitchell (1992) expanded Bandura’s (1977) SLT and linked self-efficacy with 

employees’ performance in the organizational context. Gill and Mitchell (1992) argued that 

employees with high self-efficacy engage in positive discrepancy creation by setting goals that 

are higher than their previous performance levels, exerting more effort, and persisting in stressful 

situations. Mathieu, Tannenbaum and Salas (1993) applied Gill and Mitchell’s (1992) self-

efficacy conceptual model to the training context and found that the consequences of high self-

efficacy such as goal-setting and persistence were positively related to motivation to learn and 

learning behaviors, since trainees with high pre-training self-efficacy were more likely to engage 

in learning behaviors to achieve the goal they set by themselves. Various empirical studies found 

the positive relationship between self-efficacy and different training outcomes (Baldwin & Ford, 
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1988; Compeau & Higgins,1995; Ford et al 1998; Colquitt, LePine, & Noe, 2000; Blume, 

Baldwin, & Huang, 2010; Bell, Tannenbaum, Ford, Noe, & Kraiger, 2017). In addition, several 

studies in the food safety context indicated a positive relationship between self-efficacy and food 

safety behaviors (Mederos, Hillers, Kendall, & Mason, 2001; Byrd-Bredhenner, Maurer, 

Wheatley, Schaffner, Bruhn, & Blalock, 2007; Stajikovi & Luthans, 1998). Multiple studies 

indicated that self- efficacy is a dynamic construct rather than a personality trait, which 

demonstrates an individual’s belief about task-and context-specific capability (Gist, 1989; 

Stajikovi & Luthans, 2002). Therefore, as mentioned in the previous section, FSSE constructs 

can be disaggregated into time-vary and time-invariant component. Thus,  

H1: Time-vary FSSE was significantly related to the change in food safety practices (FSP) over 

time.  

H2: Time-invariant FSSE was significantly related to the change in food safety practices (FSP) 

over time.  

4.2.2.2 Motivation to learn  

Motivation is a fundamental component of personal factors in multiple human 

performance models (Campbell & Prichard, 1976) and an extremely important antecedent of 

training (Noe, 1986; Colquitt, et al., 2000; Cerasoli, Nicklin, & Ford, 2014; Bauer, Orivis, Ely, & 

Surface, 2016). Colquitt et al. (2000) indicated that there were several types of motivation and 

distinguished the construct “motivation to learn” from the general concept of motivation. 

Colquitt et al. (2000) also followed Kanfer’s (1990) definition of training motivation as the 

direction, intensity, and persistence of learning-directed behavior in training contexts. Bauer et 

al. (2016) classified the motivation to learn as part of the expectancy theory framework (Vroom, 

1964). Vroom (1964) argued that an individual’s motivation to engage in a certain behavior is a 



94 

 

function of three components: valence, instrumentality, and expectancy. Valence refers to 

whether a trainee values outcome of the course, rather than the training content. In addition, 

instrumentality refers to a trainee’s beliefs of whether successful course completion will lead to 

valued outcomes and expectancy refers to whether the personal effort will lead to successful 

course completion or enhanced job performance. Therefore, based on the original specification 

of expectancy theory,  

Motivation = valence * instrumentality * expectancy                                                           (1) 

 Therefore, according to Noe and Schmitt (1986), motivation to learn emphasizes the 

relationship between personal effect and outcome. Multiple studies examined the influence of 

motivation to learn on different training outcomes. Colquitt et al. (2000) showed that motivation 

to learn influences the four training outcomes from Kirkpatrick’ training evaluation model 

(Kirkpatrick, 1976) significantly. Additionally, Blume et al. (2010) conducted a meta-analysis on 

training transfer and indicated that motivation to learn and motivation to transfer significantly 

predict training transfer effectiveness. Recent training research indicated that both with-in person 

and between-person level and variability of affective training outcomes should be considered to 

support a better understanding training mechanism (Fleeson & Jayawickreme, 2015; Huang et 

al., 2017). Hence, 

H3: Time-vary MOT was significantly related to the change in food safety practices (FSP) over 

time.  

H4: Time-invariant MOT was significantly related to the change in food safety practices (FSP) 

over time.  

4.2.3 Impact of training instruction on food safety training outcomes 
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 Instructional design refers to the analysis of performance requirements, the design of 

training content, and the selection of training methods in order to train workers to do their job 

effectively or properly (Kraiger, 2008). Based on the interactionist perspective (Bandura, 1989) 

and constructivism learning theory (Brune, 1990), the link between training design and 

knowledge acquisition are mediated by trainees’ cognitive and affective structures. Therefore, 

trainees’ perception towards training design and delivery methods should have a significant 

relationship with training outcomes. Trainees’ perception toward training design and delivery 

methods include perceived content relevancy, perceived usability, and perceived enjoyment.  

 4.2.3.1 Training content relevancy 

Training content relevancy (CR) is the consistency between the knowledge and skill 

acquired from training context and job needs in the real-world setting (Piccoli, Ahmad, & Ives, 

2001). The construct of content relevancy is built upon identical elements theory (Thorndike & 

Woodworth, 1901), which indicates that training performance can be maximized when there are 

identical stimulus and responds between training and work setting. In addition, the SLT 

framework emphasizes the value of learners’ vicarious learning capability, which refers to the 

learning process by observing others’ behaviors and subsequent consequences of their behaviors 

(Bandura, 1986). Bandura (1989) also argued that learning through observation will be 

maximized when learners’ behavior implementation is similar to the observed behaviors. 

Therefore, SLT and identical theory provide a theoretical foundation for the relationship between 

perceived training content relevancy and training outcomes (Thorndike & Woodworth, 1901; 

Bandura, 1986). In addition, multiple studies empirically proved the positive relationship 

between content relevancy and training outcomes, especially the behavioral outcomes (Ford & 

Wroten, 1984; Alliger, Tannenbaum, Bennet, Traver, & Shortland, 1997; Piccoli et al., 1997). 
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For example, Alliger et al. (1997) indicated that when trainees perceived the contents of training 

were practical, they were more likely to apply knowledge and skills from training to their work. 

Thus,  

H5: The perceived training content relevancy was positively related to the changes in trainees’ 

FSP.  

4.2.3.2 Perceived usability  

Perceived usability (PU) reflects the trainees’ perceptions on the richness of declarative 

information provided by system and accessibility of training content. Holden and Rada (2011) 

suggested that perceived usability is especially important in technology-based training context 

because the design of the system should meet specific instructional requirements of training. 

Based on expectancy theory, expectancy, which refers to whether the personal effort will lead to 

successful course completion or enhanced job performance is one of the determinants of 

individuals’ motivation. Since perceived usability could enhance trainees’ expectancy level 

significantly by conveying information more effectively, increasing trainees’ interests and 

fostering their efforts on acquiring knowledge and skill (Venkatesh, 2000; Cannon-Bowers & 

Bowers, 2008), perceived usability is one of the key antecedents of training outcomes. In the 

food safety training context, Howton et al. (2016) compared the instructions of the different food 

safety training program and indicated that the approach of information provision and 

accessibility of training material influenced trainees’ perceptions and performance significantly. 

Therefore,  

H6: The perceived usability was positively related to the changes in trainees’ FSP.  

4.2.3.3 Perceived enjoyment 
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Perceived enjoyment (PEN), which refers to the degree to which the training is perceived 

to be enjoyable (Davis, Bagozzi, & Warshaw, 1992), is used to measure the entertaining level of 

a training program. Based on SDT (Deci & Ryan, 1985), intrinsically motivated behaviors are 

engaged in for their own sake- the pleasure and satisfaction derived from their performance. 

Thus, perceived enjoyment is positively related to intrinsic motivation from a theoretical 

perspective. In addition, Perceived enjoyment has been shown to be correlated with intrinsic 

motivation to learning by several empirical studies (Teo & Noyes, 2011; Gomez, Wu, & 

Passerini, 2010; Lee, Cheung, & Chen, 2005). For example, Gomez et al. (2010) found that there 

is a positive relationship between the perceived enjoyment of a PC-based team training and 

trainees’ intrinsic motivation. Based on Cerasoli, Nicklin, and Ford (2014) meta-analysis, 

intrinsic motivation predicts unique variance in quality of performance. Hence,  

H7: The perceived enjoyment was positively related to the changes in trainees’ FSP.  

4.2.4 The impact of organizational antecedents on food safety training outcomes 

 The multilevel theory of behavior indicates that any outcome of interest is the result of 

influences emanating from different levels of analysis (Kozlowski & Klein, 2000). When 

applying multilevel theories in the training context, the organizational characteristics such as 

trainees’ supervisors, manages, the organizational climate and culture, and reward policies will 

likely impact the extent to which changes occur and are sustained (Mathieu & Teskluk, 2010).  

Managers’ food safety priority and active monitoring behaviors were included in the current 

study.  

  

4.2.4.1 Managers’ Safety priority  
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Managers’ Safety priority (SP) refers to a manager’s perception of the importance of food 

safety and confidence in the efficacy of preventive measures for avoiding/limiting foodborne 

illness. In most organizations, shift managers are usually regarded as representatives or agents of 

the organization due to their role in the organizational hierarchy (Stinglhamber & Vandenberghe, 

2003). Based on the social exchange theory (Blau, 1964), which argues that in the normal 

progress of daily interactions workers and leaders establish exchange-based relationships (leader-

member exchanges, LMX) and employees are expected to be motivated to consistent with the 

training goals and objectives of their leader. Therefore, as the representatives of top 

management, managers who prioritize food safety and consider food safety awareness as a core 

work value within the organization can influence employees’ perception of food safety and 

behaviors. More specifically, when managers prioritize food safety in the organization, 

employees tend to believe that their safe handling practices will result in rewards and support at 

work (Zahar, 2002), which, in turn, are motivated to achieve better food safety outcomes during 

the food safety training. Thus,  

H8: Managers’ food safety priority was positively related to the changes in trainees’ FSP.  

4.2.4.2 Active monitoring behaviors 

Active monitoring behaviors (MB) refer to leaders monitoring employees’ behavior and 

taking corrective action prior to the occurrence of serious problems (Clarke, 2013). Zohar (2000) 

indicated that managers who are more actively engaged in preventive monitoring behaviors tend 

to monitor employees’ behaviors more closely and are more likely to communicate food safety 

issues to employees. On the one hand, when managers engage in monitoring practices frequently, 

employees are more likely to engage in a self-regulatory process to improve their food safety 

handling practices to meet managers’ expectation regarding food safety issues. On the other 
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hand, through demonstrating expected practices and the learning of food safety practices during 

food safety training, managers impose an external regulatory mechanism that controls 

employees’ food safety learning behaviors even when self-regulatory resources are insufficient 

(Zohar & Luria, 2010).  Therefore,  

H9: Managers’ active monitoring behaviors were positively related to the changes in trainees’ 

FSP.  

4.3 Methodology 

4.3.1 Participants and procedures 

 Prior to this research, the approval to use human subjects in this study was obtained from 

the Institutional Review Board (IRB) of a major urban University located in the Southern part of 

the United States (U.S.).  Participants were recruited from 25 foodservice operations in the Great 

Houston area, including 14 full-service restaurants and 11 limited-service restaurants to attend a 

six-week food safety training developed by the investigators and complete a survey three time 

during the training. The owners and managers of were contacted about the research study. The 

authors provided a step-by-step procedure regarding how to implement the food safety training 

in their operations and the owners and general managers were informed that their participation 

was completely voluntary. Upon the managers’ consent was collected, employees of the 25 

foodservice operations were asked to fill out a first survey containing their current food safety 

knowledge (FSK), self-efficacy (FSSE), motivation to learn (MOT) and demographic 

information. The second survey was distributed to employees three weeks after training started to 

collect information on their mid-training FSK, FSSE, MOT, and their perception regarding the 

content and design of the training program. Upon all the employees completing the food safety 
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training, trainees received the third survey to assess their post-training FSK, FSSE, and MOT. In 

addition, the front-house and kitchen managers completed a manager survey to assess their food 

safety priority (SP), active monitoring behaviors (MB), and their food safety knowledge level 

(MFSK).  

 A total of 394 employees and 39 managers were consented to participate in the research. 

All the 394 employees completed the first survey and the number of trainees who completed the 

second and third survey was 268 and 271, respectively. The total number of trainees who 

completed at least two surveys was 303. Among these trainees, the majority of them were female 

(66.8%) and the average age was 27.8 (SD = 9). The education level of most of the employees 

was high school or lower (71.2%). The average working experience in the foodservice industry 

was 5.8 years (SD = 3.6).  Regarding the manager population, 64.1% of them were male and 

82.1% of the managers had a bachelor’s degree or above. The average age of managers was 34.4 

(SD = 6) and the average working experience was 8.6 years (SD = 4.1).  

4.3.2 Training material  

 Educational materials were delivered via augmented reality (AR), which allows 

computer-generated virtual imagery information to be overlaid onto a live, real-world 

environment (Lee et al., 2012). Employees can use their mobile devices to scan food safety 

posters and watch a 2-minute food safety video through LAYAR application (www.layer.com). 

Based on the restaurant managers’ recommendations, three languages were offered to the 

trainees including English, Spanish, and Mandarin.  Five major food safety topics identified by 

Choi et al. (2016) were covered including personal hygiene, time and temperature controls, 

cross-contamination avoidance, cleaning and sanitizing, and major pathogens. A comprehensive 

poster with three videos embeded were provided to the trainees during the sixth week of the 
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training to review the food safety knowledge. Managers at each operation received a step-by-step 

training instruction and required their employees to watch the training video twice a week. In 

addition, the investigators can monitor the training implementation by accessing the times of 

video-watching in each operation.  

4.3.3 Measures 

FSK and practices were assessed by assessment including ten validated food safety 

multiple choices questions adapted from Servsafe@ Foodhander textbook. A sample item reads: 

“Bacteria grow well in a narrow temperature range, called the temperature danger zone, what is 

the temperature range?”  

Food safety self-efficacy was measured by eight items modified from Joo et al. (1999). 

An example item was “Whether the food safety content is difficult or easy, I am sure that I can 

understand.” Items were rated on a 7-point Likert Scale (1= strongly disagree, 7= strongly 

agree). Cronbach’s alpha was 0.82. 

Food safety motivation was measured by four items developed by Noe (1984) and an 

example item is “It is worth trying my best to learn food safety knowledge.” Items were rated on 

a 7-point Likert Scale (1= strongly disagree, 7= strongly agree). Cronbach’s alpha was 0.90. 

Content relevancy (CR) was measured using four items modified from Steyer et al.’s 

study (1998). An example item was “The content of this food safety training covers mostly 

knowledge I can use for my work.” Items were rated on a 7-point Likert Scale (1= strongly 

disagree, 7= strongly agree). Cronbach’s alpha was 0.87. 

Perceived usability (USE) was measured by four items developed by Holden and Rada 

(2011) and a sample item was “The training design makes my interaction with food safety 
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training clear and understandable.” Items were rated on a 7-point Likert Scale (1= strongly 

disagree, 7= strongly agree). Cronbach’s alpha was 0.81. 

Perceived enjoyment (PEN) was measured by four times developed by Teo and Noyes 

(2011) and a sample item was “I enjoy learning in this food safety training.” Items were rated on 

a 7-point Likert type scale ranging from 1= strongly disagree to 7= strongly agree. Cronbach’s 

alpha was 0.81. 

 Food safety priority (SP) was included in the manager survey and was measured by three 

items developed by Henning et al. (2009) and a sample item was “Sometimes it is necessary to 

take food safety risks to get a job done.” Items were rated on a 7-point Likert Scale (1= strongly 

disagree, 7= strongly agree). Cronbach’s alpha was 0.89. 

 Managers’ active monitoring practice (MB) was measured by five items adapted from 

Clarke (2013) and an example was “I always track employees’ training progress.” Items were 

rated on a 7-point Likert Scale (1= strongly disagree, 7= strongly agree). Cronbach’s alpha was 

0.81. 

4.3.4 Data analysis 

 Firstly, the cross-sectional confirmatory factor analysis (CFA) was used to investigate the 

construct validity of the measurement model of each wave (Kline, 2015). A longitudinal CFA 

was used to investigate measurement invariant across the three waves (Little, 2013). Regarding 

model testing, a three-level longitudinal multilevel linear modeling (MLM) was conducted 

following the instruction of Peugh and Heck (2017): an unconditional model that partitions the 

variance of training outcomes across three levels, a within-individual level model that examines 

the time-varying FSSE and MOT on FSP, a between-individual level model that tests the 
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influence of USE, PEN, and CR as well as time-invariant FSSE and MOT on trainees’ FSP, and 

a between-organization level model examines managers’ SP and MB on training effectiveness. A 

sample three-level model is: 

Level 1 (within-person level): 

𝐹𝑆𝑃𝑡𝑖𝑗 =  𝜋0𝑖𝑗 + 𝜋1𝑖𝑗(𝑊𝐴𝑉𝐸) + 𝜋2𝑖𝑗(𝑇𝑉𝐶) + 𝜀𝑡𝑖𝑗 

Level 2 (between-person level): 

𝜋0𝑖𝑗 =  𝛽00𝑗 + 𝛽01𝑗(𝑇𝐼𝐶) + 𝛽02𝑗(𝑃_𝑐𝑜𝑣𝑎𝑟𝑖𝑎𝑡𝑒𝑠) + 𝑟0𝑖𝑗 

𝜋1𝑖𝑗 =  𝛽10𝑗 + 𝛽11𝑗(𝑇𝐼𝐶) + 𝛽12𝑗(𝑃_𝑐𝑜𝑣𝑎𝑟𝑖𝑎𝑡𝑒𝑠) + 𝑟0𝑖𝑗 

𝜋2𝑖𝑗 =  𝛽20𝑗 

Level 3 (between-organization level): 

𝛽00𝑗 =  𝛾00𝑗 + 𝛾001(𝑇𝐼𝐶) + 𝛾002(𝑂_𝑐𝑜𝑣𝑎𝑟𝑖𝑎𝑡𝑒𝑠) + ս00𝑗 

𝛽10𝑗 =  𝛾10𝑗 + 𝛾101(𝑇𝐼𝐶) + 𝛾102(𝑂_𝑐𝑜𝑣𝑎𝑟𝑖𝑎𝑡𝑒𝑠) + ս10𝑗 

𝛽01𝑗 =  𝛾010 

𝛽02𝑗 =  𝛾020 

𝛽11𝑗 =  𝛾110 

𝛽12𝑗 =  𝛾120 

In these model, FSPtij indicates the food safety practice level of Trainee i in the 

organization j at time point t. TVC is time-varying covariates including FSSE and MOT, which 

are calculated by grand-mean centering accomplished by subtracting the mean of FSSE and 
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MOT for the data sample from the FSSE and MOT of each observation (Enders & Tofighi, 

2007). TIC is time-invariant covariates including group-mean FSSE and MOT, which are 

calculated by subtracting the mean of FSSE and MOT for each organization of the sample 

Enders & Tofighi, 2007). These approaches disaggregated the within-person and between-person 

effect of the FSSE and MOT on training outcomes and allowed the relationship between within-

person change in FSSE and MOT and training outcome and the relationship between individual 

differences in FSSE and MOT and training outcome simultaneously (Galla, et al., 2013).   

4.4 Result 

4.4.1 Descriptive analysis and construct validity  

First, missing data analysis was conducted to identify any missing data patterns in the 

current data set; the results indicated that the dataset had a missing at random (MAR) pattern. 

Therefore, a full information maximum likelihood estimation was conducted to handle missing 

data by following the instructions of Enders & Bandalos (2001). The mean, standard deviation 

(SD), and the correlation matrix between the FSP, FSSE, and MOT at each of three-time point, 

between-individual covariates, and between-organization level factors were shown in Table 1. 

The means of FSP of trains constantly increased from T1 to T3 and there were moderate 

correlations between FSP, FSSE, and MOT within each trainee at three time-points (ranging 

from 0.40 to 0.74).  
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Table 4.1. Descriptive Analysis and Correlation Matrix. 

Variable M SD 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

1. FSP T1 3.68 1.60 1              

2. FSP T2 5.31 1.97 0.61** 1             

3. FSP T3 6.12 2.10 0.47** 0.74** 1            

4. SE T1 4.85 1.09 0.38** 0.21** 0.25** 1           

5. SE T2 5.30 1.28 0.29** 0.45** 0.47** 0.57** 1          

6. SE T3 5.65 1.05 0.46** 0.46** 0.52** 0.40** 0.70** 1         

7. MOT T1 3.86 1.26 0.33** 0.35** 0.40** 0.45** 0.40** 0.32** 1        

8. MOT T2 4.75 1.28 0.26** 0.49** 0.44** 0.31** 0.51** 0.42** 0.71** 1       

9. MOT T3 5.21 1.31 0.15** 0.40** 0.49** 0.19** 0.49** 0.48** 0.56** 0.70** 1      

10. CONT 5.75 1.13 0.14** 0.37** 0.43** 0.08 0.31** 0.41** 0.20** 0.35** 0.40** 1     

11. USE 5.77 1.11 0.23** 0.24** 0.29** 0.14* 0.27** 0.28** 0.18** 0.29** 0.29** 0.41** 1    

12. PEN 5.34 1.33 0.29** 0.40** 0.43** 0.09 0.28** 0.36** 0.19** 0.31** 0.38** 0.31** 0.46** 1   

13. SP 4.42 1.60 0.27** 0.43** 0.55** 0.14* 0.42** 0.48** 0.31** 0.44** 0.45** 0.47** 0.37** 0.48** 1  

14. MB 3.08 1.01 0.26** 0.45** 0.53** 0.16** 0.42** 0.51** 0.30** 0.42** 0.46** 0.53** 0.27** 0.39** 0.58** 1 

Note. *p< .05; **p< .01; T1= Assessment time point 1; T2= Assessment time point 2; T3= Assessment time point 3; Missing data were handled by full 

information maximum likelihood.  
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 Then the cross-sectional and longitudinal construct validity was examined using 

confirmatory factor analysis (CFA). One item of FSSE (FSSE3) and an item of USE (USE4) 

were deleted from the final CFA model since their standardized factor loadings were below 0.4 

(Kline, 2015). The global fit indexes of three time-points CFA were shown in Table 2 and the 

standardized factor loadings of items of each construct for three time-points were showed in 

Table 3. All the three cross-sectional CFA demonstrated reasonable model fit (Kline, 2015). 

Standardized factor loading of each item varied from 0.71 to 0.96. Convergence validity was 

assessed by average variance extracted (AVE) score. All AVE scores were over 0.50, indicating 

convergence validity (Kline, 2015). In addition, discriminant validity was assessed by comparing 

the AVE scores of each variable with the square of the correlation estimates between them. In all 

cases, the AVE scores were bigger than squared correlation indexes, providing evidence of 

discriminant validity (Kline, 2015). Overall, the measurement model demonstrated adequate data 

integrity.  

Table 4.2. Model fit indexes of cross-sectional CFA of three time-points. 

Time point χ2 df p-value CFI TLI RMSEA SRMR 

Time 1 141.89 97 0.01 0.975 0.972 0.044 0.036 

Time 2 152.05 97 0.01 0.950 0.944 0.059 0.043 

Time 3 256.40 156 0.01 0.938 0.925 0.055 0.047 

Note: χ2: chi-square test, df: degrees of freedom, CFI: comparative fit index, TLI: Tucker-Lewis index; RMSEA: 

root mean square error of approximation; SRMR: squared root mean square residual; 
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Table 4.3. Standardized factor loadings of cross-sectional CFA of three time-points. 

Constructs Items  T1_loadings T2_loadings T3_loadings 

Food safety self-efficacy FSSE1 0.77 0.78 0.80 

 FSSE2 0.73 0.70 0.82 

 FSSE4 0.81 0.86 0.79 

 FSSE5 0.82 0.77 0.84 

 FSSE6 0.76 0.74 0.82 

AVE  0.61 0.60 0.66 

Food safety motivation MOT1 0.94 0.84 0.79 

 MOT2 0.86 0.80 0.88 

 MOT3 0.90 0.80 0.83 

 MOT4 0.80 0.71 0.73 

AVE  0.77 0.62 0.66 

Content relevancy  CONT1   0.77 

 CONT2   0.96 

 CONT3   0.73 

AVE    0.68 

Perceived usability USE1   0.85 

 USE2   0.89 

 USE3   0.77 

 USE5   0.83 

AVE    0.70 

Perceived enjoyment  PEN1   0.84 
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 PEN2   0.87 

 PEN3   0.89 

 PEN4   0.83 

AVE    0.74 

Safety priority SP1   0.84 

 SP2   0.88 

 SP3   0.82 

AVE    0.72 

Active monitoring behavior MB1   0.79 

 MB2   0.76 

 MB3   0.88 

 MB4   0.84 

AVE    0.69 

 

Another key assumption needs to be satisfied for the current repeated measure 

longitudinal study design is that each of the constructs of interest (i.e., FSP, FSSE, and MOT) 

should be measured in the same metric across time (Widaman & Conger, 2011). This hypothesis 

can be examined by measurement invariance test, which refers to the statistical property of a 

measurement that indicates that the same underlying construct is being measured across time 

(Little, 2013). Widaman and Reise (1997) identified four levels of factorial invariance and 

described how to test factorial invariance across groups, including (1) configural invariance: the 

same pattern of fixed and free factor loadings across time; (2) weak factorial invariance: 

invariant factor loadings across time; (3) strong factorial invariance: invariant factor loadings and 
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intercepts across time; and (4) strict factorial invariance: invariant factor loadings, intercepts, and 

unique factor variances. Based on Widaman and Conger’s (2011) recommendation, multilevel 

longitudinal linear modeling, as a covariance-based analysis, should satisfy the weak factorial 

invariance assumption and an optimal approach to longitudinal evaluation of the weak factorial 

invariance involves the two-step procedures proposed by Anderson and Gerbing (1987): (1) 

examining the configural invariance with minimal identification constraints and (2) adding 

across-time invariance constraints on the remaining loadings. In comparing fits across models, 

likelihood ratio chi-square difference tests can be used due to the hierarchical nested relationship 

(Bentler & Bonett, 1980). However, chi-square likelihood test can be extremely sensitive with 

large sample size (i.e., sample size above 1000), Widaman and Thompson (2003) provides a 

comprehensive approach to compare multiple practical model fit indices in the longitudinal 

context including relative CFI, TLI, and χ2/df ratio.  

The model fit indices of the standard null model, configural invariance model, and weak 

factorial invariance model of FSSE and MOT were shown in Table 4. The results showed that all 

the six measurement models have acceptable model fit (Kline, 2015). In addition, differences in 

fit index values between models with different invariant level were shown in Table 5. There was 

no difference between standard null model and configural invariance model (i.e., M1a vs. M2a 

and M1b vs. M2b) for both FSSE and MOT constructs. Then the model comparison was between 

configural invariance and weak factorial invariance model for FSSE and MOT. Regarding the 

FSSE construct, the likelihood ratio chi-square difference test indicated that there was no 

significant difference between configural invariance and weak factorial invariance model 

(Δχ2(Δ11) = 11.39, p = 0.41). Additionally, the differences between the two models regarding 

χ2/df ratio, CFI, and TLI were minimal (Widaman & Thompson, 2003). Therefore, the FSSE 
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construct exhibited measurement invariance across the three waves. The likelihood ratio chi-

square difference test for MOT also indicated that the difference between configural and factorial 

invariant model was insignificant (Δχ2(Δ6) = 8.68, p = 0.19) and there were no significant 

differences regarding fit indices between the two models. Thus, MOT construct also showed 

measurement invariant across the three waves.  

Table 4.4. Fit indices of measurement invariant models.  

Model χ2 df p-value χ2/df CFI TLI 

Food Safety Self-Efficacy       

M1a: Standard null 42.27 33 0.13 1.28 0.984 0.986 

M2a: Configural invariance 42.27 33 0.13 1.28 0.984 0.986 

M3a: Weak factorial invariance 30.88 22 0.10 1.40 0.984 0.979 

Food Safety Motivation to Learn       

M1b: Standard null 25.14 17 0.07 1.48 0.983 0.971 

M2b: Configural invariance 25.14 17 0.07 1.48 0.983 0.971 

M3b: Weak factorial invariance 16.46 11 0.05 1.50 0.983 0.960 

 

Note: χ2: chi-square test, df: degrees of freedom, CFI: comparative fit index, TLI: Tucker-Lewis index;  

 

Table 4.5. Indices of difference in fit for alternative measurement invariant models  

Model comparison Δχ2 Δdf p-value Δχ2/df ΔCFI ΔTLI 

Food Safety Self-Efficacy       

M1a vs. M2a 0 0 - 0 0 0 

M2a vs. M3a -11.39 -11 0.41 0.12 0 0.007 

Food Safety Motivation to Learn       
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M1b vs. M2b 0 0 - 0 0 0 

M2b vs. M3b -8.68 -6 0.19 0.02 0 0.011 

Δχ2: the chi-square differences between unconstrained and constrained model; Δdf: the degree of freedom difference 

between unconstrained and constrained model; Δχ2/df: the χ2/df ratio difference between the unconstrained and 

constrained model; ΔCFI: the CFI index difference between the unconstrained and constrained model; ΔTLI: the 

TLI index difference between the unconstrained and constrained model; 

  

4.4.2 Hypotheses testing  

Unconditional model. A total of eight HLM models were conducted to test hypotheses 

of the present study (Table 6 and Table 7). Firstly, a fully unconditional model (Model1) was 

conducted to partition the variance of FSP to each level of analysis (Raudenbush & Bryk, 2002). 

The intraclass correlations (ICC) indicated that 61.25% of the variance in FSK growth occurred 

within participants, only 12.3% of the variance occurred between participants, and 26.8% of the 

variance was between each foodservice operation. Given the substantial variance accounted for 

at each level, full level 1, level 2, and level 3 models were then tested. 

Wave-as-predictor model. Whether food handlers’ FSP performance increased 

significantly through the six-week training process was examined by capturing and quantifying 

the average change across organizations and trainees in FSP parsimoniously. Therefore, a model 

with grand-mean centered wave as the independent variable (Model 2) was estimated to capture 

trainees’ average pre-training FSP and an average change of FSP between each two time-point 

(i.e., two-week period). The results of Model 2 indicated that the average pre-training FSP of 

trainees (π000) was 4.56 (p < 0.01) and the average change of trainees’ FSP performance was 

positive and significant (π100 = 1.19, p < 0.01), showing that the training program improves 

trainees’ FSP performance significantly. In addition, the level-1 variance residual (δ2) decreased 

sharply from 2.75 in the unconditional model to 1.31 in the wave-as-predictor model showing 

that wave explained approximately 52.36% of the within-individual variance. The results of 
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several training studies showed that the change rate of training outcome might not be constant 

throughout the training process (Blume et al., 2010; Huang et al., 2016). More specifically, the 

growth rate of training outcomes tends to decrease as the duration of the training program 

increases (Blume et al., 2010). Therefore, a quadratic wave term was added to the Model as a 

predictor to assess whether the relationship between training duration and FSP performance was 

non-linear. The result of chi-square difference test indicated that the model fit for the model with 

quadratic wave term was significantly worse than Model 2 (Δχ2(Δ1) = 1223.33, p < 0.01), 

indicating trainees’ average FSP growth rate was relatively constant during the six-week food 

safety training.  

Within-individual (Level-1) fixed model.  To test H1 and H3, which investigated the 

effects of the within-individual FSSE and MOT (i.e., change of the FSSE and MOT throughout 

the training) on food safety training outcomes, FSP performance was regressed on TV_FSSE and 

TV_MOT when fixing the between-individual and between-organization variance as zero in the 

Model 3. The results showed that both TV_MOT (π300 = 0.39, p < 0.01) and TV_FSSE (π400 = 

0.63, p < 0.01) had a positive impact on trainees’ FSP performance, indicating that the increase 

of MOT and FSSE of a trainee resulted in an improvement of his/her FSP performance. 

Regarding the random effects, the level-1 variance residual (δ2) decreased 26.7% after including 

TV_MOT and TV_FSSE as predictors, showing that these two factors explained approximately 

26.7% of the within-individual variance in FSP. Thus, H1 and H3 were supported.  
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Table 4.6. Three-Level Model Results with Level 1 Predictor Variables.  

 

 
MODEL 1:  

Unconditional model 
 

MODEL 2: 

Time as predictor 
 

MODEL 3: 

Level 1 fixed 
 

MODEL 4: 

Level 1random at 

Level 2 

MODEL 5: 

 Level 1 random at 

Level 2&3  

Fixed effects Coefficient  SE   Coefficient  SE   Coefficient  SE   Coefficient SE Coefficient SE 

Intercept (π000) 4.49*** 0.36  4.56*** 0.07  4.56*** 0.07  4.55*** 0.05 4.50*** 0.15 

Wave (π100)    1.19*** 0.11  0.47*** 0.11  0.49*** 0.07 0.52*** 0.08 

TV_MOT(π200)       0.39*** 0.05  0.37*** 0.05 0.33*** 0.05 

TV_SE (π300)       0.63*** 0.07  0.63*** 0.07 0.57*** 0.07 

Random effects               

Level-1: 

Residue δ2 
2.75*** 0.40  1.31*** 0.20  0.96*** 0.09  0.86*** 0.11 0.84*** 0.13 

              

Level-2:              

Intercept_ π000 (τ010) 0.68*** 0.07  1.16*** 0.07  0.55*** 0.07  0.50*** 0.08 0.51*** 0.15 

Slope_ π100 (τ110)          0.09*** 0.03 0.03 0.05 

Level-3:               

Intercept_ π000 (τ001) 1.22*** 0.19  1.24*** 0.19  0.55*** 0.12  0.50** 0.11 0.31*** 0.07 

Slope_ π100 (τ101)            0.10*** 0.03 

 

Summary 
             

-2Log (Deviance) -1819.08   -1602.03   -1377.76   -1374.45  -1360.046  

df 4   5   8   9  12  

Note. *p< .05; **p< .01; ***p< .001; TV_MOT: time-varying motivation to learn; TV_SE: time-varying self-efficacy. 
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Table 4.7. Three-Level Model Results with Level 2 and 3 Predictor Variables.  

 

 
MODEL 6:  

Level 2 fixed 
 

MODEL 7: 

Level 2 random at Level 3 
 

MODEL 8: 

Final Level 3 Model 
 

Fixed effects Coefficient  SE   Coefficient  SE   Coefficient  SE   

Intercept (π000) 4.41*** 0.13  4.42*** 0.15  4.23*** 0.07  

  CONT (β010) 0.027 0.11  0.04 0.11     

  USE (β020) 0.15 0.09  0.11 0.09     

  PEN (β030) 0.12 0.08  0.32* 0.13  0.32* 0.14  

  TI_SE (β040) 0.15 0.27  0.43 0.60     

  TI_MOT (β050) 0.32*** 0.07  0.33*** 0.07     

  SP (ϒ001)          

  MB (ϒ002)          

Time (π100) 0.58*** 0.08  0.57** 0.24  0.53*** 0.15  

  CONT (β110) 0.01 0.05  0.02 0.05     

  USE (β120) 0.00 0.04  0.02 0.07     

  PEN (β130) 0.11** 0.05  0.15 0.14  0.08** 0.04  

  SE (β140) 0.21 0.15  0.18 0.39     

  MOT (β150) 0.32*** 0.07  0.21*** 0.09  0.13** 0.05  

  SP (ϒ101)       0.20*** 0.06  

  MB (ϒ102)       0.19*** 0.05  

TV_MOT(π100) 0.29*** 0.04  0.30*** 0.04  0.28*** 0.04  

TV_SE (π100) 0.48*** 0.06  0.479*** 0.07  0.48*** 0.06  

Random effects          

Level-1:          

Residue (δ2) 0.80*** 0.12  0.81*** 0.10  0.83*** 0.11  

Level-2:          

Intercept_ π000 (τ010) 0.49*** 0.13  0.46*** 0.08  0.55*** 0.07  

Slope_ π100 (τ100) 0.03 0.03  0.02 0.07  0.02 0.03  

Level-3:          

Intercept_ π000 (τ001) 0.25*** 0.05  0.21*** 0.05  0.18*** 0.05  
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Slope_ π100 (τ101) 0.13*** 0.04  0.13*** 0.04  0.05 0.01  

Slope_ β060 (τ102)    0.01 0.40     

Slope_ β140 (τ104)    0.01 0.01     

Slope_ β160 (τ106)    0.01 0.30     

 

Summary 
         

-2Log (Deviance) -1254.92   -1255.33   -1256.437   

df 25   26   32   

Note. *p< .05; **p< .01; ***p< .001; CONT: group mean content validity; USE: group mean perceived usability; PEN: group mean perceived enjoyment; 

TI_MOT: time-invariant motivation to learn; TI_SE: time-invariant self-efficacy; SP: group mean safety priority; MB: group mean monitoring behavior.  
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Between-individual (Level-2) models. The prerequisite of testing the between-

individual level hypotheses was that the rates of change in food safety training outcomes were 

different among trainees (Peugh & Heck, 2017). Whether this prerequisite was satisfied was 

examined by Model 4, which allows the effect of the wave on FSP performance to vary across 

trainees at level 2 within each organization. The results of Model 4 showed that the variance of 

intercept (π000) was significantly different from zero (τ010 = 0.50, p < 0.01), indicating that there 

was a significant difference regarding the initial level of FSP among trainees within an 

organization. In addition, the variance of the slope of the wave (π100) was also significant (τ010 = 

0.09, p < 0.01), which satisfied the condition that the growth of FSP differed across the trainees 

within all 25 organizations. The between-individual level hypotheses were examined by Model 

6, which six between-individual level predictors were included. The results of model 6 indicated 

that between-individual level MOT was significantly related to the rates of change in FSP 

performance (β160 = 0.32, p < 0.01), which supported H4. However, the between-individual 

FSSE had on positive impact on the rates of change in FSP performance (β150 = 0.32, p > 0.05). 

Therefore, H2 was rejected. Regarding the influence of trainees’ perceptions on the training 

outcome, the results of Model 6 showed that only perceived enjoyment influenced the growth 

rate of FSP significantly (β140 = 0.11, p < 0.01), which supported H7, while trainees’ perceptions 

on content relevancy (β110 = 0.01, p > 0.05) and usability (β130 = 0.00, p > 0.05) were not related 

to the growth rate of FSP. Therefore, both H5 and H6 were rejected.  

Between-organization (level 3) model. To test H8 and H9, which indicates that 

between-organization level manager’s safety priority and active monitoring behaviors were 

positively related to trainees’ FSP performance change, three models (i.e., Model 5, 7, and 8) 
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were developed and examined. More specifically, Model 5, which allowed the effect of wave on 

FSP performance (i.e., the slope of the wave) to vary across both trainees at level 2 and 

organizations at level 3, examined whether rates of change in food safety training outcomes were 

different among trainees and organizations. The results of Model 5 showed that there was a 

significant variation in the effect of the wave on FSP performance across foodservice 

organizations (τ101 = 0.10, p < 0.01). However, after allowing the slope of wave varying at level-

3, the effect of the wave on trainees’ FSP performance did not vary across trainees within an 

organization (τ110 = 0.03, p > 0.5). In addition, Model 7 was conducted to investigate whether the 

effects of level-2 factors on FSP performance vary across foodservice organizations. Since the 

results of Model 6 showed that among the five predictors at the between-individual level, only 

TI_MOT and PEN influenced FSP performance significantly, the variance of the slope of 

TI_MOT (β150) and that of PEN (β130) were examined in the Model 7. The results showed that 

neither the effect of TI_MOT (τ150 = 0.01, p > 0.5) nor that of PEN (τ130 = 0.01, p > 0.5) varied 

across the organization.  

Based on the results of Model 4 and Model 7, the level-3 between-organization 

predictors, SP and MB were added to the HLM equation to examine the effects of level-3 factors 

on the rates of the change in trainees’ FSP performance in the Model 8. The final model (Model 

8) showed that both SP (γ101= 0.39, p < 0.01) and monitoring behaviors (γ102= 0.19, p < 0.01) 

were significantly related to the rates of change in trainees’ FSP performance. Thus, both H8 and 

H9 were supported.  

4.5 Discussion 

Drawing on the social cognitive theory framework (Bandura, 1989) and using the 

longitudinal study design, the current study developed three-level training model and examined 
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the effects of the within-individual change of affective factors, between-individual differences in 

affective factors and training perceptions, and between-organization factors on trainees’ food 

safety training effectiveness. The results of the current study showed trainees’ food safety 

behavior change is generated by the interaction between personal factors, instructional factors, 

and organizational factors, which supported the social cognitive theory. Additionally, the results 

indicated that the managerial differences between organizations influence training outcomes 

more significantly than between-individual differences in the food safety training context, which 

is not consistent with the findings of open-skill training studies (Blume et al., 2010). Finally, 

since most of the previous training studies held a static view of training by focusing between-

individual performance (Blume et al., 2010; Huang et al., 2016), the current study disaggregated 

and examined the within-individual and between-individual effects underlying the relationship 

between affective factors and food safety training outcomes by adopting HLM with time-varying 

covariates and found that besides the between-individual component, the within-individual 

changes in personal factors overtime also influence training outcomes significantly.  

4.5.1 Theoretical implication  

 The current research contributes to food safety training field in several ways. First, the 

present study confirms that social cognitive theory and explains how a food safety training 

changes food handlers’ behavior. The current three-level framework explains approximately 

44% of the overall behavioral change, which is significantly higher than the variance explained 

by the KAP model based on Soon et al. (2012) meta-analysis. In addition, consistent with the 

findings of previous studies, the current study shows that other than food safety knowledge, food 

safety self-efficacy (Byrd-Bredbenne, Maurer, Wheatley, Schaffner, Bruhn, & Blalock, 2007), 

food safety motivation (Harris, Murphy, Dipietro, & Line, 2017), instruction design (Egan et al., 
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2007), supervisor and managers’ effort (Al-Shabib et al., 2016), and food safety culture (Griffith 

et al., 2010) are all critical antecedents of trainees’ behavior change in the training process. The 

current study extends the work of previous research by adopting a social cognitive theory 

perspective and develops a comprehensive framework that can investigate the impact of within-

individual, between-individual, and organizational factors simultaneously. The current 

framework advances the KAP framework (Zanin et al., 2017) and indicates the mechanism that 

underlies behavioral change during a food safety training program is the interaction between 

individuals’ psychological assessments (i.e., self-efficacy and motivation), instructional 

incentives, and organizational influences (Bandura, 1989). 

 Additionally, another important implication for theory is that the current article includes 

and examines the within-individual component of personal factors, accounting for the 

longitudinal and dynamic nature of food safety training. Traditionally, the within-individual 

components of individuals’ psychological constructs are ignored and treated as a disturbance in 

measurement by training researchers (Galla et al., 2013; Huang et al., 2016). The current study 

advances training literature by examining the effects of both within-individual and between-

individual components of FSSE and MOT on trainees’ behavioral change. The results showed 

that trainees’ FSSE and MOT influenced trainees’ change rates in food safety practices in 

different ways. At the within-individual level, both FSSE and MOT changed significantly within 

trainees and as trainees increased their perceived confidence to perform proper food handling 

practices and motivation to acquire food safety-related information during the training process, 

their change rate in food safety practice compliance also increased corresponding. However, only 

the differences between trainees regarding their motivation to acquire food safety information 

were significantly related to the change rates in food safety behaviors. The results imply that 
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both self-efficacy and motivation to learn can enhance trainees’ changes in food safety 

performance in short-term (i.e. within a three-week time-interval), while motivation to leran can 

enhance trainees’ improvement regarding food safety performance through the overall time-span 

of the training (Hoffman & Stawski, 2009), which are consistent with Galla’s et al. (2011) 

findings in the education context. Therefore, the current study indicates that psychological traits 

may have different impact on training outcomes depending on the level of analysis (Raudenbush 

& Bryk, 2002) and highlights this issue as an important avenue for further research (Hoffman & 

Stawski, 2009).  

 The results also have important implication for food safety training theory that 

organizational factors play more important roles than between-individual differences regarding 

their impact on food safety behavior changes. The results of the current study showed that both 

managers’ active monitoring behaviors and safety priority were significantly related to the 

change rates in trainees’ FSP. The results were consistent with the findings of studies adopting 

multilevel theory of training that the organizational characteristics such as trainees’ supervisors, 

manages, the organizational climate and culture, and reward policies will likely impact the extent 

to which changes occur and are sustained (Kozlowski & Klein, 2000; Mathieu & Teskluk, 2010). 

However, 26.8% of the variance of trainees’ behavior was between each foodservice operation, 

while only 12.3% of the variance occurred between trainees, indicating that organizational level 

factors are more critical than between-individual factors regarding their effects on training 

outcomes in the food safety context. Yelon and Ford (1999) noted that with closed skills, trainees 

are to respond in one particular way on the job according to a set of rules implemented in a 

precise fashion. With highly variable open skills, there is not a single correct way to act but 

rather the freedom to perform. Blume et al. (2010) examined the moderating role of the open or 
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closed nature of the skills being trained affects training and transfer effectiveness and found that 

most personal and environmental factors had a stronger relationship to outcomes when the focus 

of the training was on open compared to closed skills. Food safety practices are perceived as 

closed skills based on the the definition (Komaki, Barwick, & Scott, 1978). The current results 

extend the training objective research stream by identifying that organizational factors have a 

more critical influence on training outcomes compared to between-individual factors (self-

efficacy and motivation).  

4.5.2 Practical implication  

  The current results suggest that since managers’ safety priority and monitoring practices 

influence food handlers’ training effectiveness significantly. Therefore, it will be beneficial and 

cost-efficient to develop seminars or workshops that not only aim at increasing managers and 

supervisors’ food safety knowledge level but improving food safety consciousness and 

managerial skills before implementing training to all the food handlers. Managers and 

supervisors with high levels of food safety priority and managerial skills can facilitate the on-the-

job food safety training process and proactively provide follow-up monitoring and motivational 

practices to improve employees’ food safety practices besides on-site training.  

 In addition, the current results show that the within-individual change of FSSE and the 

between-individual differences in MOT influence food safety training outcomes significantly. 

Therefore, it will be more beneficial to provide trainees with pre-training interventions that can 

improve their motivation to learn level before implementing the training program since 

motivation can influence their training performance through the overall time-span of the training. 

Previous studies showed that activities using simulation games (Sitzmann, 2011) and digital 

storytelling approach (Hung, Hwang, & Huang, 2012) could improve trainees’ learning 
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motivation significantly. On the other hand, specific instructions that can improve trainees’ self-

efficacy such as positive reinforcement, goal-setting, and positive feedback (Geller, 1989) during 

the training program can be implemented to enhance the effectiveness of food safety training 

since self-efficacy has a significant influence on training performance within a single time 

interval.  

4.5.3 Limitation and future research  

 There are several limitations of this study. First, despite the strengths of the 

Longitudinal design, this study adopted a within-subject experimental design, which could not 

examine the cross-lagged effects between predictors and training outcomes. These limit the 

ability to make causal inferences about the role of predictors at each of the three levels on food 

safety training effectiveness. Therefore, future research can utilize between-subject experimental 

designs (Kirk, 1982) or develop a panel data framework to demonstrate the causal relationship.  

 Second, the training outcome, food safety practice was measured by self-reported scales, 

which is the trainees’ subjective evaluation of their food handling practices. Sitzmann et al. 

(2010) found that self-assessment constructs were correlated with affective measures, such as 

motivation and satisfaction strongly and individuals tended to overestimate their performance. 

Future studies can measure the effectiveness of food safety training from different aspects to 

improve the reliability of the scale.   
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CHAPTER V 

MODELING DYNAMICS IN FOOD SAFETY TRAINING: RECIPROCAL 

RELATIONSHIP BETWEEN FOOD SAFETY KNOWLEDGE AND ATTITUDINAL 

FACTORS AND THEIR INFLUENCES ON FOOD SAFETY PRACTICES 

5.1 Introduction 

It is estimated that in the United States (U.S.), approximately 61% of foodborne illness 

outbreaks were attributed to improper food handling by employees in the food service industry 

(Angelo, Nisler, Hall, Bronw, & Gould, 2017). Thus, many state and local regulatory agencies 

mandate that both person-in-charge and food handlers in the foodservice industry demonstrate 

sufficient food safety knowledge and practice validated food handling procedures by completing 

a recognized certification training program (Almanza & Nesmith, 2004).  

A generally used conceptual model underlying most of the current food safety training 

programs is the “Knowledge-Attitude-Practices” (KAP) model (Egan, M. B., Raats, M. M., 

Grubb, S. M., Eves, A., Lumbers, M. L., Dean, M. S., et al., 2007; Soon, Baines, & Seaman, 

2012; Ko, 2013; Zanin, da Cunha, de Rosso, Capriles, & Stedefeldt, 2017). The KAP model 

demonstrates that the food handlers, provided with knowledge, will be able to improve food 

safety-related attitude and practices voluntarily and attitude partially mediates the link between 

knowledge and practice (Egan et al., 2007; Mederios, Cavalli, Salay, & Proenca, 2011). The 

sequential KAP model has received much empirical support in various settings and countries 

(e.g., Yarrow, Remig, & Higgins, 2009; Ansari-Lari, Soodbakhsh, & Lakzadeh, 2010; Abdul-

Mutalib, Abdul-Rashid, Mustafa, Amin-Nordin, Hamat, & Osman, 2012; Ko, 2013). For 

example, Ko (2013) measured food safety knowledge, attitude, and self-reported practices by 
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distributing a survey to more than five hundred restaurant employees in Taiwan and found that 

the effects of knowledge level on practices were significant and partially mediated by 

employees’ food safety attitude. On the other hand, the empirical results of some studies show 

that knowledge is insufficient to trigger awareness and preventive handling practices (Park, 

Kwak, & Chang, 2010; Soon, Baines, & Seaman, 2013; 2013da Cunha, Stedefeldt, & de Rosso, 

2014). In addition, Baldwin and Ford’s (1988) training theory development was grounded in a 

broad interactionist perspective (e.g., Bandura, 1977; Schneider, 1983) and proposed that a 

reciprocal relationship may occur between cognitive outcomes (i.e., knowledge) and attitudinal 

factors, which has so far not yet been examined.  

To date, most food safety training studies have predominantly focused on the one side of 

the proposed reciprocal relationship, that is, on how knowledge influences attitude, but not vice 

versa. Additionally, recent systematic literature reviews (Soon et al., 2013; Zanin et al., 2017) 

showed that most studies adopted cross-sectional design. Therefore, the casual direction 

underlying the association between food safety knowledge and attitude and their impact on 

practices have yet to be resolved.  To address the theoretical gaps, the present research used a 

cross-lagged panel model (CLPM) to examine (a) temporal effects of the established cross-

sectional relationships from previous studies between food safety knowledge, attitudinal factors 

(self-efficacy and motivation to learn), and practices, (b) the presence of bidirectional effects 

between knowledge and attitudinal factors, and (c) the dynamic mechanisms that underlie the 

relationships between food safety knowledge and attitudinal factors and practices.  

5.2 Literature review  

5.2.1 Social cognitive theory  
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 Social cognitive theory (SCT) (Bandura, 1989) is one of the most important theory to 

explain the developmental changes that people undergo over the course of their lives.  SCT 

favors a model of causation involving triadic reciprocal determinism (Bandura, 1989; Wood& 

Bandura, 2001). SCT emphasizes the reciprocal causation, behaviors, cognition and other 

personal factors, environmental influences all operate as interacting determinants that influence 

each other bidirectionally (Figure 1) (Wood& Bandura, 2001). Even though Bandura emphasized 

causal relationships between factors, he also indicated that there were always temporal effects 

existed in the individual’s development. The development of SCT is an evolution in learning 

research because it indicates human’s knowledge and skill acquisition is not from ones’ actions, 

but also through other paths such as direct experiences, peers’ behaviors, and environment 

(Wood & Bandura, 2001).  

 

 

Figure 5.1. Schematization of the relations among behavior (B), cognitive and other personal 

factors (P), and the external environment (E). 

Food safety knowledge (FSK) on Food safety practices (FSP) 
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 Performance is defined as behaviors or actions that are relevant to the goals of the 

organization (Motowidlo, Borman, & Schmit, 1997). One of the most traditional questions in 

applied psychology revolves around providing explanations of individuals’ performance 

differences within an organization (McCloy, Campbell, & Cudeck, 1994). The theory of 

performance was first proposed by Hunt’s (1983) in his meta-analysis and then was summarized 

by Campbell, McCloy, Oppler, & Sager (1993). Campbell et al. (1993) proposed that the 

determinants of job performance include declarative knowledge, procedural knowledge, and 

motivation. Based on the theory in performance, declarative knowledge, which refers to the 

cumulation of facts, principles, concepts, and other pieces of information that are considered 

important in the performance of one’s job (Dye, Reck, & McDaniel, 1993), is a significant 

prerequisite for successful task performance (Ree, Carretta, & Teachout, 1995). Multiple studies 

found a significant relationship between job knowledge and performance (Hunt, 1983; Dye et al., 

1993; Ree et al., 1995). In the food safety training context, the link between food safety 

knowledge and food safety practices (i.e., food safety-related job performance) has been 

empirically validated (Yarrow et al., 2009; Abdul-Mutalib et al., 2012; Ko, 2013). Hence,  

H1: Food safety knowledge was significantly related to the food safety practice level in the 

subsequent sessions. 

5.2.2 Food safety self-efficacy (FSSE) on food safety practices  

 Self-efficacy is defined as “beliefs in one’s capabilities to mobilize the motivation, 

cognitive resources, and courses of action needed to meet given situational demands” (Bandura, 

1977). Gill and Mitchell (1992) argued that employees with high self-efficacy engage in positive 

discrepancy creation by setting goals that are higher than their previous performance levels, 

exerting more effort, and persisting in stressful situations. Mathieu, Tannenbaum and Salas 
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(1993) applied Gill and Mitchell’s (1992) conceptual self-efficacy model to the training context 

and found that the consequences of high self-efficacy such as goal-setting and persistence were 

positively related to motivation to learn and learning behaviors. A large body of empirical 

findings found the positive relationship between pre-training self-efficacy and training 

performance (Baldwin & Ford, 1988; Colquitt, LePine, & Noe, 2000; Blume, Baldwin, & 

Huang, 2010; Bell, Tannenbaum, Ford, Noe, & Kraiger, 2017). Several studies in the food safety 

context also showed the positive relationship between self-efficacy and food safety behaviors 

(Mederos et al., 2001; Byrd-Bredhenner et al., 2007). Therefore,  

H2: Food safety self-efficacy was significantly related to the food safety practice level in the 

subsequent sessions. 

5.2.3 Food safety motivation to learn on food safety practices  

 Kanfer (1990) defined motivation to learn in the training context as “the direction, 

intensity, and persistence of learning-directed behavior in training contexts.” Bauer, Orivis, Ely, 

and Surface (2016) distinguished motivation to learn from other types of motivation by adopting 

Vroom’s (1964) expectancy theory. Vroom (1964) argued that an individual’s motivation to 

engage in a certain behavior is a function of three components: valence, instrumentality, and 

expectancy. Bauer et al. (2016) argued that motivation to learn is the expectancy component of 

an individual’s motivation, which refers to the perception on whether the personal effort will 

lead to successful course completion or enhanced job performance. Multiple studies examined 

the influence of motivation to learn on different training outcomes. Colquitt et al. (2000) showed 

that motivation to learn influences the four training outcomes from Kirkpatrick’ training 

evaluation model (Kirkpatrick, 1976) significantly. Additionally, Blume et al. (2010) conducted 
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a meta-analysis on training transfer and indicated that motivation to learn and motivation to 

transfer significantly predict training transfer effectiveness. Thus, 

H3: Food safety motivation to learn was significantly related to the food safety practice level in 

the subsequent sessions.  

5.2.4 The relationship between food safety affective and cognitive outcomes 

 In Kraiger, Ford, and Salas (1993) seminal article about learning outcome model, they 

indicated that there is a moderate correlation between affective and cognitive outcome, which 

has been proven by multiple meta-analysis research (e.g., Sitzman, Brown, Casper, Ely, & 

Zimmerman, 2008). Baldwin, Ford, and Blume (2017) indicated that too many studies had been 

conducted examining the relationship between predictor constructs and training outcomes since 

their 1988 review and “additional studies that simply examine if certain factors (e.g., workgroup 

support) predict transfer should no longer be a top priority” (pp.21). Baldwin et al. (2017) 

critiqued these studies give few insights into how people actually behave and perform over time. 

Thus, they recommended that future training studies can focus on temporal facets and the 

changing nature of relationships underlying ‘what happens.’  

 First, multiple studies showed that there is temporal causation from affective factors to 

cognitive factors.  Tannenbaum et al. (1991) indicated trainees’ self-efficacy is a strong predictor 

for declarative knowledge level and Colquitt et al. (2000) revealed that learning motivation is 

one of the dominant predictors for knowledge level in a training context. In a meta-analysis 

study, Sitzmann et al. (2008) found a moderate to strong relationship between affective training 

outcomes (self-efficacy, training reaction, and motivation) and cognitive outcomes (knowledge 

level). On the other hand, substantive evidence indicated that the declarative knowledge level is 
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also a significant predictor construct of subsequent trainees’ affective factors (Gist, 1989; 

Mathieu et al., 1997; Noe et al., 1986). Gist (1987) indicated that when trainees’ knowledge level 

has been improved by a training program, their self-efficacy will increase correspondingly. In 

addition, Mathieu et al. (1997) indicated that knowledge level would predict the post-training 

motivation to learn. Additionally, Colquitt’s et al. (2000) proposed that pre-training self-efficacy 

and motivation to learn influence trainees’ future job performance through post-training 

knowledge acquisition and pre-training job knowledge is associated with future job performance 

through post-training motivation to transfer and self-efficacy. Even though this model has been 

widely accepted by training researchers, Colquitt et al. (2000) did not provide longitudinal 

evidence to confirm their proposed model empirically. Therefore,  

H4: Mid-training (a) motivation to learn and (b) self-efficacy mediated the relationship between 

pre-training food safety knowledge and post-training food safety practice. 

H5:  Mid-training food safety knowledge mediated the relationship between pre-training (a) 

motivation to learn and (b) self-efficacy and post-training food safety practice. 

Based on the logic of the preceding arguments, The Proposition that when the account is 

taken of specific session-by-session food safety affective and cognitive constructs: 

a. Autoregressive model: The current FSSE, MOT, FSK, and FSP were only related to 

the level of themselves at the previous time-point ((in other words, that there are no 

cross-lagged relationships over time) 

b. Simple cross-lagged model: Other than themselves at the previous time-point, 

trainees’ FSSE, MOT, and FSK were also significant predictors of FSP at the current 

time-point.  
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c. Forward-unidirectional model: Other than FSSE, MOT, FSK, and FSP, pre-training 

FSK was associated with post-training FSP through mid-training FSSE and MOT, 

while the impact of pre-training FSSE and MOT on post-training FSP was not 

through mid-training FSK. 

d. Reversed-unidirectional model: Other than FSSE, MOT, FSK, and FSP, pre-training 

FSSE and MOT were associated with post-training FSP through mid-training FSK, 

while the impact of pre-training FSK on post-training FSP was not through mid-

training FSSE and MOT. 

e. The food safety affective factors and knowledge level demonstrated reciprocal effects 

on each other and influenced FSP in subsequent sessions significantly (reciprocal 

effects between affective factors and knowledge).  

5.3 Methodology 

5.3.1 Participants and procedures 

 Prior to this research, the approval to use human subjects in this study was obtained from 

the Institutional Review Board (IRB) of a major urban University located in the Southern part of 

the United States (U.S.).  Participants were recruited from 25 foodservice operations in the Great 

Houston area including 14 full-service restaurants and 11 limited-service restaurants to attend a 

six-week food safety training developed by the investigators and complete a survey three time 

during the training. The owners and managers of were contacted about the research study. The 

authors provided a step-by-step procedure regarding how to implement the food safety training at 

their operations and the owners and general managers were informed that their participation was 

completely voluntary. Upon the managers’ consent was collected, employees of the 25 

foodservice operations were asked to fill out a first survey containing their current food safety 
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knowledge (FSK), self-efficacy (FSSE), motivation to learn (MOT) and demographic 

information. The second survey was distributed to employees three weeks after training started to 

collect information on their mid-training FSK, FSSE, MOT, and their perception regarding the 

content and design of the training program. Upon all the employees completing the food safety 

training, trainees received the third survey to assess their post-training FSK, FSSE, and MOT. In 

addition, the front-house and kitchen managers completed a manager survey to assess their food 

safety priority (SP), active monitoring behaviors (MB), and their food safety knowledge level 

(MFSK).  

 A total of 394 employees and 39 managers were consented to participate in the research. 

All the 394 employees completed the first survey and the number of trainees who completed the 

second and third survey was 268 and 271, respectively. The total number of trainees who 

completed at least two surveys was 303. Among these trainees, the majority of them were female 

(66.8%) and the average age was 27.8 (SD = 9). The education level of most of the employees 

was high school or lower (71.2%). The average working experience in the foodservice industry 

was 5.8 years (SD = 3.6).  Regarding the manager population, 64.1% of them were male and 

82.1% of the managers had a bachelor’s degree or above. The average age of managers was 34.4 

(SD = 6) and the average working experience was 8.6 years (SD = 4.1).  

5.3.2 Training material  

 Educational materials were delivered via augmented reality (AR), which allows 

computer-generated virtual imagery information to be overlaid onto a live, real-world 

environment (Lee et al., 2012). Employees can use their mobile devices to scan food safety 

posters and watch a 2-minute food safety video through LAYAR application (www.layer.com). 

Based on the restaurant managers’ recommendations, three languages were provided to the 
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trainees including English, Spanish, and Mandarin.  Five major food safety topics identified by 

Choi et al. (2016) were covered including personal hygiene, time and temperature controls, 

cross-contamination avoidance, cleaning and sanitizing, and major pathogens. A comprehensive 

poster with three videos embedded were provided to the trainees during the sixth week of the 

training to review the food safety knowledge. Managers at each operation received a step-by-step 

training instruction and required their employees to watch the training video twice a week. In 

addition, the investigators can monitor the training implementation by accessing the times of 

video-watching in each operation.  

5.3.3 Measures 

FSK and food safety practices (FSP) were assessed by assessment including ten validated 

food safety multiple choices questions adapted from Servsafe@ Foodhander textbook. A sample 

item reads: “Bacteria grow well in a narrow temperature range, called the temperature danger 

zone, what is the temperature range?”  

Food safety self-efficacy was measured by eight items modified from Joo et al. (1999). 

An example item was “Whether the food safety content is difficult or easy, I am sure that I can 

understand.” Items were rated on a 7-point Likert Scale (1= strongly disagree, 7= strongly 

agree). Cronbach’s alpha was 0.82. 

Food safety motivation was measured by four items developed by Noe (1984) and an 

example item is “It is worth trying my best to learn food safety knowledge.” Items were rated on 

a 7-point Likert Scale (1= strongly disagree, 7= strongly agree). Cronbach’s alpha was 0.90. 

5.3.4 Data analysis strategy 
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 First, the cross-sectional confirmatory factor analysis (CFA) was used to investigate the 

construct validity of the measurement model of each wave (Kline, 2015). A longitudinal CFA 

was used to investigate measurement invariant across the three waves (Little, 2015).  

Second, five alternative longitudinal mediation models were developed and compared. 

The most basic longitudinal model, autoregressive model, specified only autoregressive 

relationships between each construct over time. The second model, single-cross-lagged model, 

which proposed that the three predictors (i.e., FSK, MOT, and FSSE) influence FSP directly, 

three direct cross-lagged paths from the three predictors to FSP between two time-points were 

added to the autoregressive model. In the third hypothesized forward model, which assumed that 

affective factors (FSSE and MOT) partially mediated the casual relationship between FSK and 

FSP, two mediation cross-lagged paths from Time (t-1) FSK to Time t FSSE and MOT were 

added to the single-cross-lagged model. In contrast, Model 4, reversed model, which proposed a 

unidirectional FSSE/MOT → FSK → FSP relationship, included two cross-lagged paths from 

FSSE and MOT to FSK between every two time-points. Finally, the bidirectional model, which 

specified the bidirectional longitudinal relationship between FSK, MOT, and FSSE over time 

included all the eight longitudinal mediation paths from the forward and reversed model. Since 

the five models are hierarchical rival-nested, the model fits of five models were examined by 

comparing them to one another using corrected chi-square difference test (Satorra & Bentler, 

2001). Lastly, the CLPM (Maxwell et al., 2007; Selig & Preacher, 2009) was used to identify the 

plausible causal relationship between FSK, food safety affective factors, and FSP (Little, 

Preacher, Selig, & Card, 2007). 

5.4 Result 

5.4.1 Descriptive analysis and construct validity  
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 Firstly, of the 303 respondents included in the study, 39 of them only completed the 

survey for two out of three times. Therefore, a missing data analysis was conducted to identify 

the patterns of the current panel data regarding missing data pattern (Little & Rubin, 2014). The 

results showed that the panel data were missing at random (MAR). Thus, a full information 

maximum likelihood estimation was conducted to handle missing data by following the 

instructions of Enders & Bandalos (2001). When undertaking SEM with latent constructs, full 

information maximum likelihood allows for the generation of more accurate parameter estimates 

where partially recorded (or missing) data may be considered missing at random (Swart, 

Hewstone, Christ, Voci, 2011).      

 Then before examining the model fit with confirmatory factor analysis (CFA), the normal 

distribution (i.e., normality) assumption for each construct at each time point was tested by 

exploring the item skewness and kurtosis (Table 1). West Finch, & Curran (1995) proposed that 

the values of skewness between -2.00 and 2.00 and values of kurtosis between -7.00 and 7.00 

suggest sufficient normality of constructs’ distribution for CFA using Monte Carlo Simulation. 

The results of the mean, standard deviation, skewness, and kurtosis of the constructs across all 

three waves showed values of skewness and kurtosis were within the ranges recommended by 

West et al. (1995), indicating acceptable normality of the current panel data.   
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Table 5.1. Descriptive Analysis and Correlation Matrix. 

Variable M SD Skewness Kurtosis 1 2 3 4 5 6 7 8 9 10 11 12 

1. FSK T1 3.55 2.47 0.04 0.02 1            

2. FSK T2 5.71 3.94 0.09 -0.58 0.61** 1           

3. FSK T3 6.97 5.00 -0.25 -0.90 0.47** 0.74** 1          

4. SE T1 4.85 1.09 0.01 -0.07 0.38** 0.21** 0.25** 1         

5. SE T2 5.30 1.28 -0.42 0.05 0.29** 0.45** 0.47** 0.57** 1        

6. SE T3 5.65 1.05 -0.73 0.17 0.46** 0.46** 0.52** 0.40** 0.70** 1       

7. MOT T1 3.86 1.26 -1.02 1.74 0.33** 0.35** 0.40** 0.45** 0.40** 0.32** 1      

8. MOT T2 4.75 1.28 -1.85 4.80 0.26** 0.49** 0.44** 0.31** 0.51** 0.42** 0.71** 1     

9. MOT T3 5.21 1.31 -2.18 4.29 0.15** 0.40** 0.49** 0.19** 0.49** 0.48** 0.56** 0.70** 1    

10. FSP T1 3.68 1.60 0.02 -0.16 0.67 0.40** 0.37** 0.44** 0.42** 0.36** 0.39** 0.31** 0.28** 1   

11. FSP T2 5.31 1.97 -0.32 -0.46 0.46** 0.64** 0.53** 0.34** 0.47** 0.42** 0.46** 0.34** 0.38** 0.63** 1  

12. FSP T3 6.12 2.10 -0.71 -0.19 0.47** 0.55** 0.34** 0.34** 0.53** 0.60** 0.37** 0.50** 0.54** 0.56** 0.79** 1 

Note. *p< .05; **p< .01; M: mean; SD: standard deviation; T1= Assessment time point 1; T2= Assessment time point 2; T3= Assessment time point 3; Missing 

data were handled by full information maximum likelihood.  
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Next, three cross-sectional CFA was conducted to examine the construct validity at each 

time-point using robust maximum likelihood estimator (White, 1982). One item of FSSE 

(FSSE3) was deleted from the final CFA model since their standardized factor loadings were 

below 0.4 (Kline, 2015). The global fit indexes of three time-points CFA were shown in Table 2. 

The fit indexes suggested acceptable model fit for the measurement model at each time point 

(Kline, 2015). Convergence validity was assessed by average variance extracted (AVE) score. 

All AVE scores were over 0.50, indicating convergence validity (Kline, 2015). In addition, 

discriminant validity was assessed by comparing the AVE scores of each variable with the 

square of the correlation estimates between them. In all cases, the AVE scores were bigger than 

squared correlation indexes, providing evidence of discriminant validity (Kline, 2015). Overall, 

the measurement model demonstrated adequate data integrity.  

Table 5.2. Model fit indexes of cross-sectional CFA of three time-points. 

Time point χ2 df p-value CFI TLI RMSEA SRMR 

Time 1 51.97 26 <0.01 0.970 0.953 0.063 0.030 

Time 2 34.28 26 0.13 0.974 0.964 0.043 0.050 

Time 3 47.27 26 0.01 0.955 0.938 0.063 0.048 

Note: χ2: chi-square test, df: degrees of freedom, CFI: comparative fit index, TLI: Tucker-Lewis index; RMSEA: 

root mean square error of approximation; SRMR: squared root mean squared residual; 

 

 Lastly, the measurement invariant  assumption, which proposed that each of the 

constructs of interest (i.e., FSSE, and MOT) should be measured in the same metric across time 

(Widaman, Ferrer, & Conger, 2010), was examined. Establishing measurement invariance is 

necessary prior to any meaningful comparison of the results achieved over time (Cole & 

Maxwell, 2003). Widaman and Reise (1997) identified four levels of factorial invariance and 

described how to test factorial invariance across groups, including (1) configural invariance: the 
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same pattern of fixed and free factor loadings across time; (2) weak factorial invariance: 

invariant factor loadings across time; (3) strong factorial invariance: invariant factor loadings and 

intercepts across time; and (4) strict factorial invariance: invariant factor loadings, intercepts, and 

unique factor variances. Weak factorial invariance is often considered as the minimum criterion 

for measurement invariance in the longitudinal analysis context (Byrne, Shavelson, & Muthen, 

1989). In comparing fits across models, likelihood ratio chi-square difference tests can be used 

due to the hierarchical nested relationship (Satorra & Bentler, 2001). However, chi-square 

likelihood test can be extremely sensitive with large sample size (i.e., sample size above 1000), 

Widaman and Thompson (2003) provided a comprehensive approach to compare multiple 

practical model fit indices in the longitudinal context including relative CFI, TLI, and χ2/df ratio. 

The model fit indices of the standard null model, configural invariance model, and weak 

factorial invariance model of FSSE and MOT were shown in Table 4. The results showed that all 

the six measurement models have acceptable model fit (Kline, 2015). In addition, differences in 

fit index values between models with different invariant level were shown in Table 5. There was 

no difference between standard null model and configural invariance model (i.e., M1a vs. M2a 

and M1b vs. M2b) for both FSSE and MOT constructs. Then the model comparison was between 

configural invariance and weak factorial invariance model for FSSE and MOT. Regarding FSSE 

construct, the likelihood ratio chi-square difference test indicated that there was no significant 

difference between configural invariance and weak factorial invariance model (Δχ2(Δ11) = 

11.39, p = 0.41). Additionally, the differences between two models regarding χ2/df ratio, CFI, 

and TLI were minimal (Widaman & Thompson, 2003). Therefore, the FSSE construct exhibited 

measurement invariance across the three waves. The likelihood ratio chi-square difference test 

for MOT also indicated that the difference between configural and factorial invariant model was 
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insignificant (Δχ2(Δ6) = 8.68, p = 0.19) and there were no significant differences regarding fit 

indices between the two models. Thus, MOT construct also showed measurement invariant 

across the three waves.  

Table 5.3. Fit indices of measurement invariant models.  

Model χ2 df p-value χ2/df CFI TLI 

Food Safety Self-Efficacy       

M1a: Standard null 42.27 33 0.13 1.28 0.984 0.986 

M2a: Configural invariance 42.27 33 0.13 1.28 0.984 0.986 

M3a: Weak factorial invariance 30.88 22 0.10 1.40 0.984 0.979 

Food Safety Motivation to Learn       

M1b: Standard null 25.14 17 0.07 1.48 0.983 0.971 

M2b: Configural invariance 25.14 17 0.07 1.48 0.983 0.971 

M3b: Weak factorial invariance 16.46 11 0.05 1.50 0.983 0.960 

 

Note: χ2: chi-square test, df: degrees of freedom, CFI: comparative fit index, TLI: Tucker-Lewis index;  

 

 

 

 

 

 

 

 

 

 



152 

 

Table 5.4. Indices of difference in fit for alternative measurement invariant models  

Model comparison Δχ2 Δdf p-value Δχ2/df ΔCFI ΔTLI 

Food Safety Self-Efficacy       

M1a vs. M2a 0 0 - 0 0 0 

M2a vs. M3a -11.39 -11 0.41 0.12 0 0.007 

Food Safety Motivation to Learn       

M1b vs. M2b 0 0 - 0 0 0 

M2b vs. M3b -8.68 -6 0.19 0.02 0 0.011 

Δχ2: the chi-square differences between unconstrained and constrained model; Δdf: the degree of freedom difference 

between unconstrained and constrained model; Δχ2/df: the χ2/df ratio difference between the unconstrained and 

constrained model; ΔCFI: the CFI index difference between the unconstrained and constrained model; ΔTLI: the 

TLI index difference between the unconstrained and constrained model; 

 

5.4.2 Comparing alternative longitudinal models and hypotheses testing 

 After establishing the weak factorial invariance (i.e., metric invariance) across the three 

time-points, the next step was to investigate the interrelationship between food safety cognitive 

construct (i.e., FSK) and affective constructs (FSSE and MOT) over time by testing the model fit 

of five alternative longitudinal models. The current study hypothesized that a bidirectional 

longitudinal model between food safety cognitive and affective factors was the best model to 

specify the relationships compare to any other longitudinal model. The model fit of these five 

rival hierarchical nested model was compared by corrected chi-square difference test starting 

from the most basic autoregressive model (Satorra & Bentler, 2001). 
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Table 5.5. Model fit indexes of cross-sectional CFA of three time-points. 

Model χ2 df p-value CFI TLI RMSEA SRMR 

Autoregressive  928.62 469 0.01 0.952 0.919 0.084 0.059 

Simple-cross-lagged 833.10 463 0.01 0.954 0.921 0.078 0.053 

Forward 778.98 459 0.01 0.967 0.935 0.071 0.044 

Reversed 803.64 459 0.01 0.958 0.926 0.075 0.050 

Bidirectional 753.89 455 0.01 0.987 0.957 0.055 0.039 

Note: χ2: chi-square test, df: degrees of freedom, CFI: comparative fit index, TLI: Tucker-Lewis index; RMSEA: 

root mean square error of approximation; SRMR: squared root mean squared residual; 

 

 Autoregressive model. The autoregressive model is the most basic longitudinal model 

that specifies the within-construct relationships over time. This model suggests that any 

constructs in the model can be predicted by itself observed from the last time-point (Cole & 

Maxwell, 2003). The model fit indexes of the first-order autoregressive model were shown in 

Table 6 and the standardized coefficients for each path specified were shown in Figure 1. 

 The fit indexes of the autoregressive model showed acceptable model fit (χ2 = 928.62, df 

= 469, p < 0.01, CFI = 0.952, TLI = 0.919, RMSEA = 0.084, SRMR = 0.059). The magnitude of 

standardized coefficients of the autoregressive model demonstrated the stability of a certain 

construct over time (MacKinnon et al., 2017). More specifically, a high coefficient between a 

construct over time indicates this construct is more stable over time. Therefore, as shown in 

Figure 1, the path coefficients and 95% confidence intervals (C.I.) indicated that the food safety 

affective factors (i.e., MOT and FSSE) were more stable compared to food safety cognitive and 

behavioral factors (i.e., FSK and FSP).  
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Figure 5.2. The autoregressive model of FSK, FSSE, MOT, and FSP.  

 

Note: N = 303. **p < 0.01. Unstandardized coefficients; 

 

 Simple-cross-lagged model. Built upon the autoregressive model, the simple-cross-

lagged model was developed by adding cross-lagged effects from FSK, MOT, and FSSE to FSP 

(Figure 2). The simple-cross-lagged model assumed only direct effects existed between food 

safety affective and cognitive factors to the behavioral outcome.  

 The fit indexes of the autoregressive model showed acceptable model fit (χ2 = 833.10, df 

= 463, p < 0.01, CFI = 0.954, TLI = 0.921, RMSEA = 0.078, SRMR = 0.053). The chi-square 

different test showed that the model fit of simple-cross-lagged model was significantly better 

than that of autoregressive model ((Δχ2(Δ6) = 43.52, p < 0.01).  
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Figure 5.3. The simple-cross-lagged model of FSK, FSSE, MOT, and FSP.  

 

Note: N = 303. **p < 0.01. Unstandardized coefficients; 

 

In the first three weeks of the training (i.e., between Time1 and Time 2), both pre-training 

FSK (b = 0.20, p < 0.01) and MOT (b = 0.08, p < 0.01) were significantly related to Time 2 FSP, 

while pre-training self-efficacy level (b = 0.03, p > 0.05) has no significant impact on Time 2 

FSP. During the second three-week period, FSK (b = 0.21, p < 0.01), MOT (b = 0.14, p < 0.01), 

and FSSE (b = 0.11, p < 0.01) were all significantly related to Time 3 FSP. 

Forward unidirectional model. The unidirectional forward l model specified indirect 

effects between food safety affective and cognitive factors and FSP and cross-lagged effects 

from FSK to MOT and FSSE. Therefore, FSSE and MOT were considered as cross-lagged 

mediations between FSK and FSP (Figure 3).  

The fit indexes of the forward model also provided sufficient model fit (χ2 = 778.98, df = 

459, p < 0.01, CFI = 0.967, TLI = 0.935, RMSEA = 0.071, SRMR = 0.044). The model fit of the 
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forward model was significantly better than the simple-cross-lagged model ((Δχ2(Δ4) = 54.12, p 

< 0.01) using chi-square different test. In addition, other global indexes of the forward model 

were all better than those of the simple-cross-lagged model, indicating that the model including 

indirect effects between food safety affective and cognitive factors and FSP was a better 

representation of the food safety training mechanism compared to the model with only indirect 

effects.   

Figure 5.4. The unidirectional forward model of FSK, FSSE, MOT, and FSP.  

 

Note: N = 303. **p < 0.01. Unstandardized coefficients; 

 

 Regarding the path coefficients in the unidirectional forward model, the coefficients were 

consistent with the direct effects in the simple-cross-lagged model that pre-training levels of FSK 

(b = 0.14, p < 0.01) and MOT (b = 0.08, p < 0.01) were significantly associated with Time 2 

FSP, while pre-training FSSE (b = 0.03, p > 0.01) did not influence Time 2 FSP significantly. 

During the second phase of the food safety training, Time 2 FSK (b = 0.15, p < 0.01), FSSE (b = 
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0.10, p < 0.01), and MOT (b = 0.14, p < 0.01) were all associated with the Time 3 FSP 

significantly. The coefficients of the four indirect paths that were added to the simple-cross-

lagged model were all significant. The cross-lagged effects between Time 1 FSK and Time 2 

MOT (b = 0.10, p < 0.01) and FSSE (b = 0.17, p < 0.01) were both significant. In addition, Time 

2 FSK was a significant predictor to Time 3 MOT (b = 0.17, p < 0.01) and FSSE (b = 0.25, p < 

0.01) after controlling for the autoregressive effects.  

 Unidirectional-reversed-model. The fourth model developed was the unidirectional-

reversed-model, which specified the cross-lagged effects that food safety affective factors are 

significant predictors of FSK, while FSK did not predict food safety affective factors overtime 

significantly (Figure 4). The fit indexes of Model 4 also showed acceptable model fit (χ2 = 

803.64, df = 459, p < 0.01, CFI = 0.958, TLI = 0.926, RMSEA = 0.075, SRMR = 0.050). 

Compared to Model 2, the simple-cross-lagged model, the reversed model showed significantly 

better model fit (Δχ2(Δ4) = 29.46, p < 0.01), while the model fit of the reversed model was 

significantly worse than the forward model (Δχ2 = 24.66).  

 The direct effects of the reversed model were consistent with those of Model 2 and 

Model 3 with smaller coefficients regarding the autoregressive effects of FSK. This was 

reasonable since The Time 2 and Time 3 FSK was predicted by three independent variables in 

the current model rather than only one in the Model 2 and 3. In terms of the added cross-lagged 

effects from MOT and FSSE to FSK, Time 1 FSSE influenced Time 2 FSK significantly (b = 

0.18, p < 0.01), while MOT was not significantly related to Time 2 FSK MOT (b = 0.05, p > 

0.01). During the second period of the training, both Time 2 MOT (b = 0.17, p < 0.01) and FSSE 

MOT (b = 0.13, p < 0.01) were significant predictors of Time 3 FSK.   
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Figure 5.5. The unidirectional reversed model of FSK, FSSE, MOT, and FSP.  

 

Note: N = 303. **p < 0.01. Unstandardized coefficients; 

 

 Bidirectional Model. The bidirectional model combined the unidirectional forward and 

reversed model while controlling for the autoregressive within-construct relationships over time. 

The bidirectional model demonstrated that both food safety affective and cognitive factors 

predicted the FSP and the affective and cognitive factors also had reciprocal causal relationship 

over time (Figure 5).    

 The fit indexes of the bidirectional model showed good model fit (χ2 = 753.89, df = 455, 

p < 0.01, CFI = 0.987, TLI = 0.957, RMSEA = 0.055, SRMR = 0.039). The bidirectional model 

described the data significantly better than the autoregressive model Δχ2(Δ14) = 174.73, p < 

0.01, simple-cross-lagged model (Δχ2(Δ8) = 79.21, p < 0.01), unidirectional-forward model 

Δχ2(Δ4) = 25.09, p < 0.01), and the unidirectional-reversed model (Δχ2(Δ4) = 49.75, p < 0.01). 

The results supported proposition 4 that the food safety affective factors (i.e., MOT and FSSE) 
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and FSK level demonstrated reciprocal effects on each other in subsequent sessions and FSK, 

MOT, and FSSE were significant predictors of FSP in subsequent sessions.  

Figure 5.6. The bidirectional model of FSK, FSSE, MOT, and FSP.  

 

Note: N = 303. **p < 0.01. Unstandardized coefficients; 

 

 

Path analysis of the bidirectional model 

Since the bidirectional model demonstrated a significantly better fit than alternative 

longitudinal models, the path analysis was conducted for the direct and indirect effects of the 

bidirectional model after controlling for the prior levels of the each of the respective dependent 

variables (i.e., autoregressive effects). The indirect effects were tested using five thousand 

bootstrap resampling generated by Mplus 7.4 (Preacher, 2015) with 95% bias-corrected bootstrap 

confidence interval (C.I.). 
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First, the results of the direct cross-lagged effects from FSK MOT, and FSSE to FSP in 

the two time-intervals of the food safety training program (i.e., Time 1 → Time 2 and Time 2 → 

Time 3) were demonstrated in Table 7. After controlling for the autoregressive effects of each 

constructs, the cross-lagged effects from Time 1 FSK to Time 2 FSP (b = 0.27, p < 0.01; 95% 

bootstrap C.I. = [0.06, 0.53]) and Time 2 FSK to Time 3 FSP (b = 0.17, p < 0.01; 95% bootstrap 

C.I. = [0.09, 0.47]) were both significant, which supported H1. The contrast analysis of two FSK 

– FSP cross-lagged effects showed that even though the estimate value of the coefficient in the 

first time-interval was larger than that in the second time-interval, there was no significant 

difference regarding the magnitude of the cross-lagged effects between FSK and FSP in the two 

time-intervals using bootstrap method (b = 0.10, p > 0.05; 95% bootstrap C.I. = [-0.03, 0.33]). 

The cross-lagged effects between MOT and FSP were significant for both time-intervals (Time 1 

→ Time 2: b = 0.13, p < 0.01; 95% bootstrap C.I. = [0.08, 0.17]; Time 2 → Time 3: b = 0.24, p < 

0.01; 95% bootstrap C.I. = [0.18, 0.33]). Therefore, H3 was supported. The contrast analysis 

showed that the cross-lagged effect between MOT and FSP was significantly in the second time-

interval was stronger than that between Time1 and Time 2 (b = 0.11, p < 0.01; 95% bootstrap 

C.I. = [0.04, 0.20]. Regarding the cross-lagged effects between FSSE and FSP, Time 1 FSSE had 

no significant influence on Time 2 FSP (b = 0.01, p > 0.01; 95% bootstrap C.I. = [-0.08, 0.09]), 

while Time 2 FSSE was a significant predictor of Time 3 FSP (b = 0.21, p < 0.01; 95% bootstrap 

C.I. = [0.15, 0.27]). Thus, H2 was supported.  
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Table 5.6. Cross-lagged effects from FSK, MOT, and FSSE to subsequent FSP.  

Cross-lagged effects from FSK to FSP Coefficient BootLLCI BootULCI 

    Time 1 → Time 2 0.27 0.06 0.53 

    Time 2 → Time 3 0.17 0.09 0.22 

    Contrast of second to first effect 0.10 -0.03 0.33 

Cross-lagged effects from MOT to FSP Coefficient BootLLCI BootULCI 

    Time 1 → Time 2 0.13 0.08 0.17 

    Time 2 → Time 3 0.24 0.18 0.33 

    Contrast of second to first effect 0.11 0.04 0.20 

Cross-lagged effects from FSSE to FSP Coefficient BootLLCI BootULCI 

    Time 1 → Time 2 0.01 -0.08 0.09 

    Time 2 → Time 3 0.21 0.15 0.27 

    Contrast of second to first effect 0.21 0.10 0.35 

Note: N = 303. **p < 0.01. BootLLCI: lower limit of the 95% bias-corrected bootstrap confidence interval; 

BootULCI: upper limit of the 95% bias-corrected bootstrap confidence interval; 

 

The bidirectional cross-lagged indirect effects (i.e., K-A-P paths and A-K-P paths) were 

also examined by bootstrap resampling method as shown in Table 8. The cross-lagged indirect 

effect from Time 1 FSK to Time 3 FSP though Time 2 MOT was significant (b = 0.063, p < 

0.01; 95% bootstrap C.I. = [0.036, 0.099]), indicating Time 2 MOT was a mediator between 

Time 1 FSK and Time 3 FSP. In addition, the cross-lagged indirect effect from Time 1 FSK to 

Time 3 FSP though Time 2 FSSE was also significant (b = 0.051, p < 0.01; 95% bootstrap C.I. = 

[0.026, 0.081]), indicating that Time 2 FSSE also mediated the relationship between Time 1 FSK 

and Time 3 FSP. In addition, Time 1 FSK had positive impact on Time 3 FSP through affective 
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factors significantly (b = 0.114, p < 0.01; 95% bootstrap C.I. = [0.072, 0.162]) after controlling 

for the autoregressive effects of each construct, which supported H4(a) and H4(b). The results 

confirmed the partial mediation role of food safety attitudinal factor between FSK and FSP 

proposed by KAP model (Zanin et al., 2017).  

Table 5.7. Cross-lagged indirect effects for forward and reversed paths in the bidirectional 

model.  

Time 1 Time 2 Time 3 Indirect effect  BootLLCI BootULCI 

Time 1 FSK → Time 2 MOT & FSSE → FSP (K-A-P paths) 

FSK MOT FSP 0.063 0.036 0.099 

 FSSE FSP 0.051 0.026 0.081 

Total K-A-P effects 0.114 0.072 0.162 

Time 1 Time 2 Time 3 Indirect effect  BootLLCI BootULCI 

Time 1 MOT & FSSE → Time 2 FSK → FSP (A-K-P paths) 

MOT FSK FSP 0.003 -0.014 0.018 

FSSE   FSP 0.042 0.026 0.064 

Total A-K-P effects  0.045 0.015 0.077 

Total Time 1 - Time 3 0.159 0.098 0.223 

Note: N = 303. **p < 0.01. BootLLCI: lower limit of the 95% bias-corrected bootstrap confidence interval; 

BootULCI: upper limit of the 95% bias-corrected bootstrap confidence interval; 

 

On the other hand, the reversed “A-K-P” cross-lagged indirect effects proposed that the 

positive casual effects between Time 1 MOT and FSSE on Time 3 FSP were partially through 

Time 2 FSK. The indirect effect between Time 1 MOT and Time 3 FSP through Time 2 FSK 

was not significant (b = 0.003, p > 0.05; 95% bootstrap C.I. = [-0.014, 0.018]) due to the 
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insignificant relationship between Time 1 MOT and Time 2 FSK (b= b = 0.002, p > 0.05) as 

shown in Figure 5. The second part of the indirect A-K-P effect, the indirect path between Time 

1 FSSE and Time 3 FSP through Time 2 FSK was significantly positive (b = 0.042, p < 0.01; 

95% bootstrap C.I. = [0.026, 0.064]). The total A-K-P effect was significantly positive (b = 

0.045, p < 0.01; 95% bootstrap C.I. = [0.015, 0.077]). The results of A-K-P cross-lagged effect 

supported H5(a) and H5(b) that the pre-training food safety affective factors also had a causal 

relationship with post-training FSP level, which was partially though mid-training FSK level. In 

another word, the higher level of FSSE at Time 1 was significantly associated with higher FSK 

level at Time 3, which, in turn, lead to higher FSP performance at the end of the training 

program.  

5.5 Discussion 

 The current study adopted the interactionist approach from SCT (Bandura, 1989) and 

examined whether food safety knowledge and attitudinal factors influence each other 

reciprocally and their relationship with food safety practices over time. The results showed that 

the bidirectional model in which FSK and food safety affective factors had reciprocal effects on 

each other provided the best model fit compare to alternative models. In addition, the present 

study found the cross-lagged mediation effect of FSK on the links between food safety attitudinal 

factors and FSP and those of FSSE and MOT for the relationship between FSK and FSP.  

5.5.1 Theoretical implication  

 First, the reciprocal mediation model discovered in the current study advances 

understanding of food safety training theory. More specifically, even though the KAP model, 

which indicates the sequential effects between food safety knowledge and behaviors through 

food safety attitudinal factors have been well established in the previous food safety research 
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(Frtiz et al, 1989; Ehiri et al., 1997; Egan et al., 2007; Ko, 2013; Nik Husain et al., 2016; Zanin 

et al., 2017), the reverse paths from food safety attitudinal factors (i.e., MOT and FSSE in the 

current context) to FSK and FSP has been largely neglected. Even though the reciprocal effects 

between cognitive and affective outcomes of training have been long theorized by interactionist 

researchers (e.g., Bandura, 1989; Bell & Shaw, 1989), the present study is among the first to 

demonstrate such influences in the food safety training context empirically. These findings 

suggest that trainees constantly reflect on their cognitive (i.e., learning) process and re-construct 

their future expectation and direction, which, in turn, influence their future cognitive and 

behavioral outcomes during a training program (Colquitt, LePine, & Noe, 2000; Blume et al., 

2010).  

 The results also have important implications for food safety training theory that this 

research serves as the first attempt to use a longitudinal design to test the KAP model and 

establish a plausible-causal relationship (Maxwell et al., 2007; Duckworth, Tsukayama, & 

May,2011; Zhang, Wang, & Bergeman, 2018) between food safety knowledge, attitudinal 

factors, and behavioral factors. Since Baldwin and Ford’s (1988) review on training and transfer 

effectiveness, extant empirical studies have been conducted examining the relationship between 

predictor constructs and training and transfer outcomes (e.g., Massenber, Schulte, & Kauffeld, 

2017). Roe (2008) noted the studies that focus largely on “what happens” between variables, 

while useful to some degree, give few insights into how people actually behave and perform over 

time. Such research design solved the theoretical problems (Gollob & Reichartdt, 1991; Selig & 

Preacher, 2009) and methodological issues (Cole & Maxwell, 2003; Maxwell et al., 2007) 

brought by cross-sectional design. Using longitudinal SEM approach, the present study 

controlled for the temporal effects of constructs on themselves in the future (i.e., autoregressive 
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effects), eliminated the estimation bias regarding the standard errors of both the direct effect and 

indirect effects (Maxwell, 2007), and examined the influence of time lag on the effect size (Selig 

& Preacher, 2009).  

 In addition, the findings of the current study highlight that time frame plays an important 

role in the reciprocal effects between food safety cognitive, affective, and behavioral factors. 

More specifically, the cross-lagged effects of food safety affective factors (i.e., MOT and FSSE) 

were significantly stronger in the second time-interval compare to those in the first time-interval, 

especially for FSSE. Since self-efficacy is determined by cognitive perceptions of personal and 

situational factors (Stajikovic & Luthans, 2003), there is little basis for judging one’s self-

efficacy for activities shrouded in ambiguity.  Individuals are unlikely to take their self-

appraisals seriously in performance situations in which misjudgment of capability is 

inconsequential at the beginning of the training (Bandura, 2012). Bandura’s (2012) proposition 

explains the insignificant effect of the pre-training FSSE on Time 2 FSP. Even though there are 

two parts of motivation to learn: intrinsic motivation and extrinsic motivation (Vroom, 1964; 

Deci & Ryan, 1985; Bauer et al., 2016) and intrinsic motivation is relatively stable and unrelated 

to environmental cues (Bauer et al., 2016), accurate cognitive assessment is still one of the major 

determinants of motivation to learn construct, regardless of self-determination theory (Deci & 

Ryan, 1985), expectancy theory (Vroom, 1964), and the expectancy-value model (Pintrich & De 

Groot, 1990) perspectives. These results showed that the impact of food safety affective factors 

on food safety training outcomes are increasingly important with the progress of the training 

program, which proposed a potential nonlinear relationship between the food safety affective 

factors and training outcomes. 

5.5.2 Practical implication  
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 The present study found a reciprocal relationship between FSK and food safety attitudinal 

factors during a food safety training. Therefore trainees with low FSSE and MOT may show 

lower acquisition of FSK, which, in turn, affect their FSP. Therefore, trainees with lower FSSE 

and MOT may be not maximally ready for food safety learning opportunities (Noe, 2010). Food 

safety training designers and managers may consider conduct pre-training assessment on 

trainees’ FSSE and MOT and conduct pre-training intervention to diagnose and enhance their 

food safety attitude level. In addition, food safety instructors and managers should also try to 

track their trainees’ food safety attitude except for tracking their knowledge level to ensure the 

positive loop effects of FSK and food safety attitude.  

 In addition, since food safety cognitive factor plays a more critical role during the 

beginning phase of the food safety training and food safety affective factors are increasingly 

important for training outcomes with the progress of the training program. Food safety training 

designers and managers may consider emphasizing different food safety factors during a training 

process to maximize the training effectiveness. For example, food safety instructors and 

managers can consider emphasizing on improving trainees’ knowledge acquisition at the 

beginning of the training and then focusing more on enhancing trainees’ attitudinal factors with 

the progress of the training. Some activities that have been proved to increase trainees’ FSSE and 

MOT significantly such as simulation game and role play activities (Kozlowski & DeShon, 

2004; Stizmann, 2011) can be conducted during the training process to prompt trainees’ FSSE 

and MOT, which, in turn, lead to higher level of FSK and FSP at the end of the training process.  

5.5.3 Limitations and future research  

There are several limitations of this study. First, the data presented here are based on self-

reports, which bring with potential subjective and monomethod bias (Prendergast & Topel, 



167 

 

1993). Subjective bias may cause that two trainees with the indistinguishable level of FSP may 

report large subjective differences in practices and monomethod bias may inflate the correlations 

among constructs due to all items were completed by the same respondents (Shadish, Cook, & 

Campbell, 2002). Future research can consider using objective assessment such as observational 

data or supervisor-rated measure to minimize the subjective and monomethod bias issue.  

In addition, the current study cannot capture the transfer effectiveness of food safety 

training such as maintenance and generalization of the training (Blume et al., 2010) due to the 

limited duration of the current study. Future research can develop a longitudinal study to track 

trainees’ food safety training transfer effectiveness in mid to long term and identify the key 

factors influencing food safety transfer effectiveness.  
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June 28, 2017 

 

Sujata Sirsat 

sasirsat@uh.edu Dear 

Sujata Sirsat: 
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Type of Review: Initial Study 
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Toolkit for Fresh and Fresh-cut Leafy Green 
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Name: Agriculture, Department of, Funding Source 
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Documents Reviewed: • HRP-503 LEAFY GREEN , Category: IRB 

Protocol; 

• Pre-training survey , Category: Study tools (ex: 

surveys, interview/focus group questions, data 

collection forms, etc.); 

• Manager survey , Category: Study tools (ex: surveys, 

interview/focus group questions, data collection  

forms, etc.); 

• recruite emial.pdf, Category: Recruitment Materials; 

• Consent form , Category: Consent Form; 

• observation tools , Category: Study tools (ex: 

surveys, interview/focus group questions, data 

collection forms, etc.); 

• Post-training survey , Category: Study tools (ex: 

surveys, interview/focus group questions, data 

collection forms, etc.); 

Review Category: Committee Review 

Committee Name: IRB 1 
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The IRB approved the study from June 28, 2017 to June 27, 2018, inclusive. 
 

To ensure continuous approval for studies with a review category of “Committee Review” 

in the above table, you must submit a continuing review with required explanations by the 

deadline for the May 2018 meeting. These deadlines may be found on the compliance 

website (http://www.uh.edu/research/compliance/). You can submit a continuing review by 

navigating to the active study and clicking “Create Modification/CR.” 
 

For expedited and exempt studies, a continuing review should be submitted no later than 30 

days prior to study closure. 
 

If continuing review approval is not granted on or before June 27, 2018, approval of this 

study expires and all research (including but not limited to recruitment, consent, study 

procedures, and analysis of identifiable data) must stop. If the study expires and you believe 

the welfare of the subjects to be at risk if research procedures are discontinued, please 

contact the IRB office immediately. 
 

Unless a waiver has been granted by the IRB, use the stamped consent form approved by 

the IRB to document consent. The approved version may be downloaded from the 

documents tab.To document consent, use the consent documents that were approved and 

stamped by the IRB. Go to the Documents tab to download them. 

 

In conducting this study, you are required to follow the requirements listed in the 

Investigator Manual (HRP-103), which can be found by navigating to the IRB Library 

within the IRB system. 

 

Sincerely, 

 

Office of Research Policies, Compliance and Committees (ORPCC) University 

of Houston, Division of Research 

713 743 9204 

cphs@central.uh.edu 

http://www.uh.edu/research/compliance/irb-cphs/ 

  

IRB Coordinator: Samoya Copeland 

http://www.uh.edu/research/compliance/)
mailto:cphs@central.uh.edu
http://www.uh.edu/research/compliance/irb-cphs/
https://icon.research.uh.edu/UHCLICKICONIRB/sd/Rooms/DisplayPages/LayoutInitial?Container=com.webridge.entity.Entity%5BOID%5BB4542A9FE514C14096243FD087F8D0C0%5D%5D
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2. Consent Letter  

Title of research study: Development of Effective Behavior-Based Training 

Toolkit for Fresh and Fresh-Cut Produce  

Investigator: Sujata Sirsat, Jack Neal, Heyao Yu   

Why am I being invited to take part in a research study? 

We invite you to take part in a research study because __you are _ employees and managers 

who have worked in their present or previous position for the same company.  

This research is being funded National Institute of Food and Agriculture (106157 - 

Development of Effective Behavior Based Standard Operating Procedures for Fresh Cut Leafy 

Greens in Retail Foodservice Operations)  

 

What should I know about a research study? 

Someone will explain this research study to you. 

Whether or not you take part is up to you. 

You can choose not to take part. 

You can agree to take part and later change your mind. 

Your decision will not be held against you. 

You can ask all the questions you want before you decide, and can ask questions at any time 

during the study. 

 

Why is this research being done? 

The drive for a healthier diet and the advancement of food industry led to a significant increase 

in demand for fresh-cut produce (Caleb, et al., 2012). The largest portion of United States 

(U.S.) fresh-cut produce is fresh-cut salad, with sales of $2.7 billion per year. In foodservice 

industry, restaurants have significantly increased their use of pre-cut fruits and vegetable 

products to decrease the costs of preparing fresh-cut produce (Choi, et al., 2016).  

  

However, foodborne illness outbreaks associated with fresh and fresh-cut produce have 

become more frequent in food service industry, although fresh produce was once considered to 

be a safe food (Neal, et al., 2011). During processing, cutting, slicing, peeling, shredding 

destroys cell surfaces and cytoplasm exposure may provide a better source of nutrients for 

microorganisms than intact produce (Francis et al. 2012). Additionally, much of the fresh and 

fresh-cut produce is consumed raw, which prohibits pathogenic bacteria from dying through the 

cooking processes. Herman et al. (2015) indicated more than 85% of leafy green vegetable-

associated outbreaks were prepared in restaurants often by an ill food handler. This implies that 

observing food handler behaviors and improved food safety training are crucial steps as fresh 

and fresh-cut produce can become contaminated in the final stage, right before it reaches a 

consumer. 

  

Choi et al. (2016) conducted food safety knowledge surveys and designed observation 

tools to measure food handler’s food safety knowledge and practices while handling fresh and 

fresh-cut produce in 34 restaurants and deli stores. The results showed low compliance of 

employees’ leafy green handling practices such as improper use of thermometer, lack of food- 

contact surface cleaning, and poor employee hygiene across all 34 restaurants. The results 

indicated that effective educational materials that are able to improve employees’ fresh cut 
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produce handling practice significantly are urgently needed in foodservice industry. The current 

study is a follow-up study of Choi et al. (2016) that aims to (1) develop task-specific, behavior 

based training and monitoring toolkits to improve the compliance of food safety handling 

practices related to fresh-cut produce in foodservice industry and (2) use survey and 

observation tools to assess whether the toolkits can enhance employees’ food safety knowledge, 

attitude and practice significantly. 

 

How long will the research last? 

We expect that you will be in this research study for __45 days______  

How many people will be studied?  

We expect about ___10__ people here will be in this research study out of __350___ people in 

the entire study nationally  

What happens if I say yes, I want to be in this research? 

If you agree to participate this research, you will receive a food safety training with 45 

days period. The investigators will setup training materials including food safety infosheets, 

temperature sensors, and surface cleaning monitoring tools and you supervisors will guide you 

through the training. The training will be held in your establishment and you are required to fill 

out pre-training assessments and post-training assessment. After the training finishes, you will be 

observed for 2 hours by investigators at work. When we conduct the observation assessment, we 

will only record the number of violations and improper handling procedures. We will not inform 

any specific subjects’ violations to the managers.  

What happens if I do not want to be in this research? 

You can choose not to take part in the research and it will not be held against you. 

Choosing not to take part will involve no penalty or loss of benefit to which you are otherwise 

entitled. 

[If you are a student, a decision to take part or not, or to withdraw from the research will have 

no effect on your grades or standing with the University of Houston.  

 

What happens if I say yes, but I change my mind later? 

You can leave the research at any time and it will not be held against you. 

[If you stop being in the research, already collected data will be removed from the study record.  
 

Is there any way being in this study could be bad for me? 

  There are no foreseeable risks related to the procedures conducted as part of this study. If 

you choose to take part and undergo a negative event you feel is related to the study, please 

inform your study team. 

 

Will I get anything for being in this study? 

You will receive a free food safe training with the most advanced technology.   

Will being in this study help me in any way? 

 We cannot promise any benefits to you or others from your taking part in this research. 
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However, possible benefits include _having a better understanding of food safety in terms of 

fresh-cut produce _________________.  
 

What happens to the information collected for the research? 
 

Even though your taking part in this project is not anonymous, but all your personal 

information will be confidential for other people except for the three investigators.  
  

We may publish the results of this research. However, unless otherwise detailed in this 

document, we will keep your name and other identifying information confidential.  
 

Who can I talk to? 

If you have questions, concerns, or complaints, or think the research has hurt you, you 

should talk to the research team at Sujata A. Sirsat, 713.743.2624 sasirsat@uh.edu.  This 

research has been reviewed and approved by the University of Houston Institutional Review 

Board (IRB). You may also talk to them at (713) 743-9204 or cphs@central.uh.edu if: 

Your questions, concerns, or complaints are not being answered by the research team. 

You cannot reach the research team. 

You want to talk to someone besides the research team. 

You have questions about your rights as a research subject. 

You want to get information or provide input about this research. 

  

mailto:cphs@central.uh.edu
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3. Recruitment Letter and Material  

Dear, XXX 

This is Heyao (Chandler) Yu, PhD student from Hilton College and my research emphasis is 

food safety and sanitation. My major professor Dr. Sirsat and I are working on a USDA grant 

focusing on leafy green handling practices and we developed a food safety toolkit including 

automatic temperature monitoring system, mobile training system, and surface clean and 

sanitizing monitoring system. We would like to donate several our products to your operation 

and conduct a survey and 1 hour observation to measure its effectiveness after 45-day period. 

All the information we acquire from you will be all confidential and just for research 

purpose. I wonder if you are willing to help us and participate the project. 

Please let me know if you have any questions. 

 

Thank you very much! 

Heyao Chandler Yu 

Ph.D Candidate  

Teaching Assistant   

Conrad N. Hilton College of Hotel & Restaurant Management 

University Hilton Hotel 

4450 University Drive 

Houston, TX    77204 
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4. Training Material and Instruction 
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5. Food Safety Training Optional Quizzes  

 

5.1 Hand washing (English) 

Hand washing 

 

Let's take a quiz about HANDWASHING  

 

Please tell us the name of operation that you are working for 

 

Please tell us your name  

 

What must food handlers do after touching their hair, face, or body? 

 Wash their hands 

 Rinse their gloves 

 Change their aprons 

 Use a hand antiseptic 

 

You need to wash your hands in the following situations After handling money or use the 

restroom 

 Any time you switch from handling raw meat, fish, poultry, fruits, or vegetables 

to handling ready-to-eat food. 

 After touching your face hair, body, clothes, etc. 

 After cutting tomato for 20 minutes. 

 

All are ways a food handler can contaminate food <b>Except: </b> 

 They have infected cuts or sores. 

 They have been exposed to a person who is sick. 

 Their hands touch a source of contamination and they fail to wash their hands 

immediately. 

 They wash their hands properly and frequently during their shift. 
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Choose the one that is FALSE about hand washing procedures for food handlers: 

 Wet hands with water as hot as you can stand. 

 Apply approved hand soap 

 Briskly scrub hands together for at least one minutes. 

 Dry with a paper towel or electric hand dryer. 

 

5.2 Hand washing (Spanish) 

Lavado de manos  

 

Vamos a tomar un examen sobre el lavado de manos  

 

Por favor ponga el nombre de la compañia por la que trabaja:  

 

Por favor ponga su nombre: 

 

Que deben de hacer los trabajadores después de tocarse el cuerpo, cabello, o cara?  

 Lavarse las manos 

 Ponerse guantes 

 Cambiarse el delantal  

 Usar antiseptico de manos  

 

Usted necesita lavarse las manos despues de las siguientes situaciones:  

 Despues del manejo de dinero o uso de baño 

 En cualquier momento que nececite cambiar del manejo de carne cruda, pescado, 

pollo, frutas, vegetales o comida lista para comer.  

 Despues de tocar el cuerpo, cara, cabello, ropa…etc.  

 Despues de cortar tomates por 20 minutos  
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Los siguientes son maneras que un trabajador de alimentos puede contaminar comida, 

EXCEPTO:  

 Tienen cortadas o llagas infectadas  

 Estuvieron expuestos a alguien enfermo  

 Sus manos tocan algun objeto contaminado y no se lavan las manos 

inmediatamente  

 Se lavan las manos correctamente y frequentemente durante su trabajo  

 

Eliga el que sea incorrecto sobre el lavado de manos para trabajadores de alimentos: 

 Mojar las manos con agua a lo mas caliente que pueda  

 Aplique jabon que sea aprobado  

 Tallarse las manos juntas por lo menos un minuto  

 Secarse con una toalla de papel o maquina para secar manos 

 

5.3 Surface Cleaning (English) 

Surface cleaning 

Let's take a quiz about surface cleaning and sanitizing. 

 

If food-contact surfaces are in constant use, how often must they be cleaned and 

sanitized? 

 Every 4 hours 

 Every 5 hours 

 Every 6 hours 

 Every 7 hours 

 

What is the correct concentration for QUATS? 

 50ppm-100ppm 

 100ppm-200ppm 

 200ppm-400ppm 

 above 400ppm 
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What is sanitizing? 

 Reducing dirt from a surface 

 Reducing the pH of a surface 

 Reducing the hardness of water 

 Reducing pathogens to safe level 

 

What is the correct way to clean and sanitize a prep table  

 Wash, rinse, sanitize, air-dry 

 Rinse, wash, sanitize, air-dry 

 Sanitize, wash, rinse, air-dry 

 Air-dry, rinse, sanitize, wash 

 

What should be done when throwing away chemicals? 

 Pour leftover chemicals into a drain and throw the container away 

 Seal the container in a bad and put it next to the garbage container 

 Follow label instructions and any regulatory requirements that apply. 

 Take the lid off the container and put it into a garbage container. 

 

5.4 Surface Cleaning (Spanish) 

Limpieza de Superficies  

 

Vamos a tomar una encuesta sobre limpieza de superficies y desinfección.  

 

Si superficies que tienen contacto con la comida están usadas frecuentemente, que tan 

seguido se deben de limpiar y desinfectar?  

 Cada 4 horas  

 Cada 5 horas  

 Cada 6 horas  

 Cada 7 horas  
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Cuál es la concentración correcta para desinfectantes de cuaternarios (QUATS)? 

 50ppm-100ppm 

 100ppm-200ppm 

 200ppm-400ppm 

 Mas de 400ppm 

 

Que es desinfectar?  

 La reducción de suciedad de alguna superficie  

 La reducción del equilibrio del pH de la superficie  

 La reducción de la dureza de agua  

 La reducción de patógenos a un nivel que sea seguro  

 

Cuál es la manera correcta para limpiar y desinfectar una mesa de preparación?  

 Lavar, enjuagar, desinfectar, y secar al aire seco  

 Enjuagar, lavar, desinfectar, y secar al aire seco  

 Desinfectar, lavar, enjuagar, y secar al aire seco  

 Secar al aire seco, enjuagar, desinfectar, y lavar  

 

Que se debería hacer cuando alguien tira productos químicos?   

 Tirar los productos químicos sobrantes en un desagüe (fregadero) y tirar el 

recipiente  

 Sellar el contenedor en una bolsa y ponerlo enseguida del contenedor de basura 

 Seguir las instrucciones y todos los requisitos reglamentarios que se aplican  

 Quitar la tapa del contenedor y ponerlo en un contenedor de basura  
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5.5 Temperature (English) 

Temperature 

 

Let's take a quiz about TIME/TEMPERATURE CONTROL 

 

Please tell us the name of operation that you are working for 

 

Please tell us your name  

 

Chose food that is NOT TCS food? 

 Poultry 

 Milk and dairy products 

 Tofu or other soy products 

 Soda cracker 

 

When cut fresh leafy greens are received at the operation, it is important to make sure 

they are put into the cooler within 

 One hour 

 Two hours 

 Four hours 

 It doesn’t need to be refrigerated 

 

Foods that are held cold, such as fresh salads, should be at or below temperatures of 

 135°F 

 55°F 

 45°F 

 41°F 
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 If a container of commercially processed and packaged cut leafy greens is opened in a 

food establishment, the product must be discarded if not sold or served within ____ days 

of the time the package was opened 

 2 days 

 5 days 

 7 days 

 10 days 

 

5.6 Temperature (Spanish) 

Temperatura  

 

Vamos a tomar un examen sobre el control de temperatura de tiempo  

 

Por favor ponga el nombre de la compañia por la que trabaja:  

 

Por favor ponga su nombre: 

 

Escoja la comida que no sea comida de control de temperatura de tiempo  

 Aves de corral 

 Leche y productos lacteos  

 Tofu o otras comidas que contienen soya  

 Galleta de soda  

 

Cuando verduras frescas de hojas verdes (cortadas) son recibidas en su restaurant, es 

importante que se aseguren que se enfrien entre:  

 Una hora  

 Dos horas  

 Cuatro horas  

 No se nececitan enfriar  
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Comidas que se mantengan frias, como las ensaladas frescas, deberian de estar a 

temperaturas bajas de:  

 135°F 

 55°F 

 45°F 

 41°F 

 

Si un contenidor/envase de comida procesada comercialmente y enpaquetada de lechugas 

frescas se abre dentro del establecimiento, el producto debe de tirarase si no se vende o 

sirve despues de ____ dias despues de que se abrio el paquete 

 2 dias 

 5 dias 

 7 dias 

 10 dias 
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6. Survey 

 

6.1 Pre-training survey (English) 

 

Dear participants – you are being invited to participate in a research project conducted by Dr. 

Sujuta Sirsat from the Conrad N. Hilton College at the University of Houston.  I invite you to 

participate in a research study entitled “Behavior-based training and monitoring toolkits to 

improve food safety related knowledge and behaviors of retail and foodservice employees while 

handling food”. While you will not directly benefit from participation, your participation will 

help investigators have better understanding of food safety knowledge and practices.  

This information will be completely confidential. You may also refuse to answer any question.  

The results of this study may be published in professional and/or scientific journals.  It may also 

be used for educational purposes or for professional presentations.  However, no individual 

subject will be identified.  Thank you for your participation!  

 

If you agree to participate in this project, please answer the questions on the questionnaires as 

best you can. It should take approximately 5 to 10 minutes to complete.  

 If you have any questions, you may contact Heyao Yu at 713-858-0786. 

 

ANY QUESTIONS REGARDING YOUR RIGHTS AS A RESEARCH SUBJECT MAY BE 

ADDRESSED TO THE UNIVERSITY OF HOUSTON COMMITTEE FOR THE 

PROTECTION OF HUMAN SUBJECTS (713-743-9204). 

 

There are no right or wrong answers for the following questions. Please select the option that can 

truly reflect your opinion 

 
Strongly 

disagree 

Disagre

e 

Somewhat 

disagree 

Neither 

agree nor 

disagree 

Somewhat 

agree 

Agre

e 

Strongl

y agree 

Whether the food safety 

content is difficult or 

easy, I am sure that I can 

understand. 

              

I’m sure that I can do 

well on a food safety test. 
              

When food safety training 

is too complicated, I give 

up or only learn the easy 

part. 

              

 I feel confident in my 

ability to present proper 
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food safety practices 

related to fresh-cut 

produce. 

 I can do an excellent job 

demonstrating the food 

safety standard operation 

procedures if I try. 

              

I am confident about 

understanding food safety 

knowledge. 

              

It is worth trying my best 

to learn food safety 

knowledge. 

              

It is important to know 

how to prevent foodborne 

illness. 

              

Food safety knowledge is 

valuable and worth 

studying. 

              

It is important for 

everyone in the food 

service industry to take 

the food sanitation and 

safety training. 

              

I will actively research 

more information about 

food safety. 

              

I will actively learn more 

food safety knowledge 

when I have time. 

              

 I will actively learn and 

follow new food safety 

regulations. 
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Bacteria grows best within a narrow temperature range called the temperature danger zone.  The 

temperature danger zone is between: 

 0°F (-18°C) and 220°F (104°C) 

 0°F (-18°C) and 135°F (57°C) 

 41°F (5°C) and 135°F (57°C) 

 41°F (5°C) and 220°F (104°C) 

 

If food-contact surfaces are in constant use, how often must they be cleaned and sanitized? 

 Every 2 hours 

 Every 3 hours 

 Every 4 hours 

 Every 6 hours 

 

Foods that are held cold, such as fresh salads, should be at or below temperatures of: 

 135°F 

 55°F 

 45°F 

 41°F 

 

Temperatures in refrigerated storage should be measured daily with the thermometer placed in the part of 

the unit that is: 

 Coldest 

 Warmest 

 Highest 

 Lowest 

 

Which of the following sequences best describes the correct way to clean and sanitize equipment and 

utensils in a retail food establishment? 

 Wash, rinse, sanitize, towel dry 

 Wash, sanitize, air-dry 

 Wash, rinse, sanitize, air-dry 

 Rinse, wash, sanitize, air-dry 

 

The number one contributing factor leading to foodborne illness in retail food establishments is: 

 Improper holding temperatures of foods 

 Cross contamination 

 Poor personal hygiene 

 Inadequate cleaning and sanitizing programs 
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To properly wash your hands, you should make sure to wash and scrub at least _____ 

 15 seconds 

 20 seconds 

 25 seconds 

 30 seconds 

 

All are true concerning the use of gloves in food preparation except: 

 Gloves should never be used in place of handwashing 

 Change gloves after handling raw meat and before handling cooked or ready-to-eat 

 Wash hands before putting gloves on or switching to a new pair 

 Careful washing, sanitizing and reuse of disposable gloves saves money 

 

When cut, fresh leafy greens are received at the operation, it is important to make sure they are put into 

the cooler within: 

 One hour 

 Two hours 

 Four hours 

 It doesn't need to be refrigerated 

 

What pathogen is normally associated with poultry? 

 Norovirus 

 Listeria SPP 

 Salmonella SPP 
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There are no right or wrong answers for the following questions. Please select the option that can 

truly reflect your opinion 

 Never Sometimes 
About half 

the time 

Most of the 

time 
Always 

Temperatures are taken and 

documented in the cooler every 4 

hours. 

          

I wash my hands properly for 20 

seconds before putting on gloves. 
          

When produce is received, I make 

sure they are put in the cooler within 

4 hours. 

          

I change my gloves after handling 

raw meat and before handling 

ready-to-eat food. 

          

I change the sanitizer solution in my 

sanitizer basket at least every 4 

hours. 

          

l wash, rinse, and sanitize food 

contact surface properly. 
          

I discard produce past the expiration 

date. 
          

I dispose the fresh-cut produce if 

they are put in the room temperature 

for 4 hours. 
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Please tell us employee ID (or your Clock-in code ) please _____________            

 

Have you been certified (taken and passed a test on food safety sanitation from one of the organizations 

listed below) as a food handler through any of the following organizations? <strong>Please indicate how 

you were most recently certified. 

 Never been certified 

 Nation Restaurant Association (ServSafe) 

 SafeMark 

 Experior (Certified Professional Food Manager) 

 National Registry of Food Safety Professionals (Food Safety Manager Certification) 

 Dietary Manager Association 

 State Certification Program (Please specify State) ____________________ 

 Other (Please specify) ____________________ 

 

In what year were you last certified/recertified?____________ 

 

How long have you worked in the food service industry?______________  

 

What is your current position? 

 Cook 

 Food prep staff 

 Server 

 Bartender  

 Other, please specify: ____________________ 

 

What year were you born?________________ 
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What is your gender? 

 Male 

 Female 

  

What is your highest level of education? 

 Some high school, but no diploma 

 High school diploma 

 Culinary/Technical School/College 

 Graduated Culinary/Technical School/College 

 Associate's Degree 

 Bachelor's Degree 

 Graduate's Degree 

 

Thank you for your response to this survey.  Your information is vital to the success of this project. 
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6.2 Pre-training survey (Spanish) 

 

No hay respuestas correctas o incorrectas en las siguientes preguntas. Favor de seleccionar 

una opción que verdaderamente refleje su opinión. 

 
Muy en 

desacuerdo 
Desacuerdo 

Algo en 

desacuerdo 

Algunas 

veces 

Aves 

de 

acuerdo 

De 

acuerdo 

Totalmente 

de acuerdo 

 Aunque el 

contenido del 

manejo de 

alimentos sea 

fácil o difícil, 

yo estoy 

seguro/a que 

puedo 

entenderlo. 

              

Yo estoy 

seguro/a que 

puedo sacar 

buena 

calificación en 

el exámen de 

manejo de 

alimentos. 

              

Cuando el 

entrenamiento 

del manejo de 

alimentos es 

demasiado 

complicado, 

me rindo o 

nomas aprendo 

la parte más 

fácil. 

              

Me siento 

seguro en mi 

habilidad para 

presentar la 

manera 

apropiada de 

practicar como 

manejar 
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alimentos 

relacionado 

con productos 

frescos 

cortados 

(frutas y 

verduras). 

Yo puedo 

hacer un 

trabajo 

excelente 

demostrando 

los 

procedimientos 

operativos 

estándares del 

manejo de 

alimentos. 

              

 Estoy seguro/a 

que tengo el 

conocimiento 

del manejo de 

alimentos. 

              

Vale la pena 

hacer el mejor 

esfuerzo para 

aprender los 

conocimientos 

del manejo de 

alimentos. 

              

Es importante 

saber cómo 

prevenir las 

enfermedades 

transmitidas 

por alimentos. 

              

El 

conocimiento 

del manejo de 

alimentos es 

valioso y vale 
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la pena 

estudiar. 

Es importante 

para todos en 

la industria del 

servicio que 

tomen el 

entrenamiento 

del manejo de 

alimentos. 

              

Yo voy a 

buscar 

activamente 

más 

información 

sobre el 

manejo de 

alimentos. 

              

Yo voy a 

aprender 

activamente 

sobre el 

conocimiento 

del manejo de 

alimentos 

cuando tenga 

tiempo libre. 

              

Yo voy a 

aprender 

activamente y 

seguir 

reglamentos 

relacionados 

con el manejo 

de alimentos. 

              

 

 

Sección C.  

No hay respuestas correctas o incorrectas en las siguientes preguntas. Favor de seleccionar 

una opción que verdaderamente refleje su opinión.  
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Totalmente 

de acuerdo 

De acuerdo 

 

Me da 

igual 

 

En 

desacuerdo 

Muy en 

Desacuerdo 

Yo intentaré usar el 

conocimiento y habilidades que 

recibí de este entrenamiento del 

manejo de alimentos en mi 

trabajo.   

          

El conocimiento y las 

habilidades que recibí de este 

entrenamiento serán útil para mí 

en mi posición actual.   

          

El conocimiento y las 

habilidades que recibí de este 

entrenamiento, serán  útiles en 

mejorar mis prácticas del 

manejo de alimentos. 

          

 

 

 

 

 

La bacteria crece mejor en la zona de peligro de temperatura. La zona de peligro de temperatura está 

entre:  

 0°F (-18°C) and 220°F (104°C) 

 0°F (-18°C) and 135°F (57°C) 

 41°F (5°C) and 135°F (57°C) 

 41°F (5°C) and 220°F (104°C) 
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Si superficies que tienen contacto con la comida están usadas frecuentemente, ¿que tan seguido se deben 

de limpiar y desinfectar?  

 Cada 2 horas 

 Cada 3 horas 

 Cada 4 horas 

 Cada 5 horas 

 

Comidas que son frías, como ensaladas frescas, deberían de estar bajo temperatura de: 

 135°F 

 55°F 

 45°F 

 41°F 

 

Productos almacenados a temperaturas frías, deberían de estar checadas diariamente con un termómetro y 

puestas en la parte del refrigerador que sea: 

 Más fría 

 Más arriba 

 Más caliente 

 Más abajo 

 

Cuál de las siguientes secuencias describe mejor la forma correcta para limpiar y sanitizar el equipo y 

utensilios en un restaurante?  

 Lavar, enjuagar, sanitizar, y secar con toalla 

 Lavar, enjuagar, sanitizar, y secar al aire 

 Wash, rinse, sanitize, air-dry 

 Enjuagar, lavar, sanitizar, y secar al aire 

 

El factor número uno que contribuye a las enfermedades transmitidas por alimentos en restaurantes es:  

 No mantener la temperatura adecuada de los alimentos 

 Contaminación cruzada 

 Mala higiene del personal 

 Programas de limpieza y sanitación inadecuados 

 

Para lavarse apropiadamente sus manos, usted debería asegurarse que se talle las manos por lo menos  

 15 segundos 

 20 segundos 

 25 segundos 

 30 segundos 
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 Todas son verdades relacionadas al uso de guantes en la preparación de alimentos, excepto:  

 Guantes nunca deberían ser usados para reemplazar el lavado de manos. 

 Guantes deberían cambiarse después de manejar carnes crudas y antes de manejar comida preparada o 

lista para comer. 

 Lavarse las manos antes de ponerse guantes o al cambiarse un par nuevo. 

 Lavar cuidadosamente y sanitizar los guantes desechables para reusarlos ahorra dinero. 

 

Cuando lechugas o verduras cortadas y frescas  son recibidas en horas de operación, es importante que se 

asegure de ponerlas en refrigeración dentro de:   

 Una hora 

 Dos horas 

 Cuatro horas 

 No se necesita refrigerar 

 

Que patógeno está normalmente asociado con el pollo?   

 Norovirus 

 Listeria SPP 

 Salmonella SPP 
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No hay respuestas correctas o incorrectas en las siguientes preguntas. Favor de seleccionar una 

opción que verdaderamente refleje su opinión.  

 Nunca 
A 

veces 

Aproximadamente 

la mitad del 

tiempo 

La 

mayoría 

del 

tiempo 

Siempre 

 Temperaturas se toman y 

documentan cada 4 horas. 
          

Yo me lavo las manos 

adecuadamente por 20 segundos 

antes de ponerme los guantes. 

          

Cuando los productos frescos 

(verduras o frutas) son recibidas, yo 

me aseguro de ponerlas en 

refrigeración dentro de las primeras 4 

horas. 

          

 Cambiaré la solución desinfectante 

en mi cesta de desinfectante por lo 

menos cada 4 horas. 

          

 Yo voy a lavar, enjuagar, y sanitizar 

adecuadamente las superficies que 

tengan contacto con los alimentos. 

          

Yo voy a descartar productos que 

hayan pasado su fecha de expiración. 
          

Yo voy a descartar los productos 

cortados frescos (frutas y verduras) si 

se dejaron a temperatura ambiental 

por 4 horas. 

          

Voy a cambiar mis guantes después 

de manejar carne cruda y antes de 

manipular alimentos listos para 

comer. 
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Anote su identificación de empleado__________________            

 

Ha sido certificado como manipulador de alimentos? 

 Never been certified 

 Nation Restaurant Association (ServSafe) 

 SafeMark 

 Experior (Certified Professional Food Manager) 

 National Registry of Food Safety Professionals (Food Safety Manager Certification) 

 Dietary Manager Association 

 State Certification Program (Please specify State ) ____________________ 

 City/County Certification Program (Please specify city/county) ____________________ 

 Company Certification Program (Please specify company) ____________________ 

 Other (Please specify) ____________________ 

 

Cuál es su posición de trabajo actual? 

 Cocinero 

 Servidor 

 barman 

 

Cuánto tiempo ha trabajado en la industria de servicios de alimentos? 

 

Por favor dime tu edad______________ 

 

Cuál es su género? 

 Masculino 

 Hembra 

 

Gracias por su respuesta a esta encuesta. Su información es vital para el éxito de este proyecto. 
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6.3 Pre-training survey (Chinese) 

您好！ 

我是来自休斯顿大学希尔顿酒店管理学院的博士， 于赫尧。 非常感谢您百忙之中参加我

们研究— “基于行为学理论基础的食品安全培训的效果调查与分析”。 当你参加我们的研

究并填写问卷时，我们向您保证从您问卷获得的信息将只用于研究使用并受到休斯顿大学

保密条款保护。 

如果您有任何关于问卷或研究的问题，请联系于赫尧，电话 713-858-0786。 

 

 

 

请选择真实反映您内心想法的答案。（以下题目并无对错分别） 
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非常不

赞同 
不赞同 

基本不赞

同 

既不赞同

也不反对 
基本赞同 赞同 

非常赞

同 

无论有关食品安全的知识

是困难或容易，我相信我

都可以理解其中的内容。 

              

我认为我可以在关于食品

安全的考试中取得优异的

成绩。 

              

当食品安全的培训太复杂

困难时，我会放弃或只去

学习简单的部分。 

              

我相信我有足够的能力来

使用我关于食品安全的知

识来胜任我在食品服务行

业的工作。 

              

如果我尝试的话，我可以

很好的遵循和展示食品安

全的标准程序。 

              

我相信自己可以很好的学

习和理解有关食品安全的

知识。 

              

尽我全力来学习有关食品

安全的知识是非常值得且

有益的。 

              

学习与理解如何预防食源

性疾病是非常重要的。 
              

食品安全知识很有价值，

并且是非常值得去学习

的。 

              

对于每个在服务业的从业

人员来说，接受关于食品

安全相关知识的培训是非

常重要的。 

              

我会积极自发地去搜索更

多关于食品安全的知识。 
              

当我有空闲时，我会积极

自发地去学习更多关于食

品安全知识。 

              

 我会积极地学习与遵循新

的食品安全条例。 
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食源性细菌会在特定的温度区间迅速繁殖，这个温度区间叫做危“危险温度区间”( temperature 

danger zone)。 这个温度区间是 

 0°F (-18°C) 到 220°F (104°C) 

 0°F (-18°C) 到 135°F (57°C) 

 41°F (5°C) 到 135°F (57°C) 

 41°F (5°C) 到 220°F (104°C) 

 

如果你在你工作的餐厅打开了一包购买自沙拉生产商的沙拉，在打开包装多少天后，你必须要将

其扔掉： 

 2 天 

 5 天 

 7 天 

 10 天 

 

冷藏食物必须要贮存于_______华氏度的环境中？ 

 135°F 

 55°F 

 45°F 

 41°F 

 

Temperatures in refrigerated storage should be measured daily with the thermometer placed in the part of 

the unit that is: 

当你用温度计测量冷藏库温度的时候，你需要在何处测量？ 

 温度最低的区域 

 温度最高的区域 

 冷藏库的最高处 

 冷藏库的最低处 

 

 

请问以下哪个是清理和消毒食品操作表面的正确步骤？ 

 Wash, rinse, sanitize, towel dry 清洗，冲洗，消毒，用抹布/纸巾清理 

 Wash, sanitize, air-dry 清洗，消毒，自然晾干 

 Wash, rinse, sanitize, air-dry 清洗，冲洗，消毒，自然晾干 

 Rinse, wash, sanitize, air-dry 冲洗，清洗， 消毒，自然晾干 
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导致食源性疾病的首要因素是： 

 食品温度控制不当 

 交叉污染 

 不良的个人卫生 

 清洗消毒不足 

 

如果想要充分的洗手，你至少要擦洗多少秒 

 15 秒 

 20 秒 

 25 秒 

 30 秒 

 

除了以下哪一项以下关于手套的使用的说法都是正确的？ 

 使用手套永远无法代替洗手 

 在处理生肉之后和处理接触即食食品之前都要更换手套 

 在戴手套或换新手套之前都要洗手 

 你可以仔细清洗消毒并重复使用你的手套，这样可以节省成本 

 

当你接收到沙拉或其他绿色蔬菜之后，你要确定在_________以内将他们放入冷藏库 

 一小时 

 两小时 

 四小时 

 无需冷藏 

 

下列哪些食源性疾病主要来自于鸡肉 

 诺罗病毒 

 李斯特氏细菌 

 沙门氏细菌 
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请选择真实反映您内心想法的答案。（以下题目并无对错分别） 

 Never Sometimes 
About half 
the time 

Most of the 
time 

Always 

冰箱内的温度需要每 4 小时记录一

次。 
          

在戴上手套之前，我使用正确的方法

洗手 20 秒钟。 
          

当生鲜货品到货后，我会确保在收到

的 4 小时以内它们会被保存在冰箱

里。 

          

如果我在处理生鲜食品后需要处理即

食食品，我一定会事先更换我的手

套。 

          

我确保每 4 个小时就会更换清洁桶里

面的消毒液 
          

我会遵循食品安全条例来清洗，洗涤

和消毒会与食物接触的物品表面。 
          

我会丢弃生产日期已过的食物货品。           

我会丢弃暴露在室温下 4 小时或以上

的生鲜食品。 
          

 

请问您的名字是？ ___________ 

 

请问您是否曾经从以下机构获得过任何有关正确处理食物的证书？（接受以及通过食品安全的考

试）请选择您近期获得过证书的机构。 

 从未获得过 

 Nation Restaurant Association (ServSafe) 

 SafeMark 

 Experior (Certified Professional Food Manager) 

 National Registry of Food Safety Professionals (Food Safety Manager Certification) 

 Dietary Manager Association 

 State Certification Program (Please specify State) ____________________ 

 其他 (请详细说明) ____________________ 
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您上一次获得食品安全证书的年份是？___________ 

 

请问您在食品服务行业的从业时长是？______________ 

 

您现在的职务是？ 

 领班 

 部门主管 

 部门主管助手 

 其他（请具体说明）: ____________________ 

 

您出生的年份是？ ________________ 
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您的性别是？ 

 男性 

 女性 

  

您的学历是？ 

 高中但未毕业 

 高中毕业 

 烹饪/技术学院 

 专业烹饪/技术学院 

 副学士学位 

 学士学位 

 研究生学位 

感谢您对本次问卷的回复，您的信息对于我们项目的成功至关重要！ 
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6.4 Mid-training survey (English) 

 

Dear participants – you are being invited to participate in a research project conducted by Dr. 

Sujuta Sirsat from the Conrad N. Hilton College at the University of Houston.  I invite you to 

participate in a research study entitled “Behavior-based training and monitoring toolkits to 

improve food safety related knowledge and behaviors of retail and foodservice employees while 

handling food”. While you will not directly benefit from participation, your participation will 

help investigators have better understanding of food safety knowledge and practices.  

This information will be completely confidential. You may also refuse to answer any question.  

The results of this study may be published in professional and/or scientific journals.  It may also 

be used for educational purposes or for professional presentations.  However, no individual 

subject will be identified.  Thank you for your participation!  

 

If you agree to participate in this project, please answer the questions on the questionnaires as 

best you can. It should take approximately 5 to 10 minutes to complete.  

 If you have any questions, you may contact Heyao Yu at 713-858-0786. 

 

ANY QUESTIONS REGARDING YOUR RIGHTS AS A RESEARCH SUBJECT MAY BE 

ADDRESSED TO THE UNIVERSITY OF HOUSTON COMMITTEE FOR THE 

PROTECTION OF HUMAN SUBJECTS (713-743-9204). 

 

There are no right or wrong answers for the following questions. Please select the option that can 

truly reflect your opinion. 
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Strongly 

disagree 
Disagree 

Somewhat 

disagree 

Neither 

agree nor 

disagree 

Somewhat 

agree 
Agree 

Strongly 

agree 

The content of this 

food safety training 

covers mostly 

knowledge I can use 

for my work. 

              

The content of this 

food safety training 

helps me understand 

food safety better. 

              

Food safety skills and 

knowledge I 

practiced in this 

training is based on 

my needs. 

              

The food safety 

standard operation 

procedures I 

practiced in this 

training activity are 

correct. 

              

The technology and 

delivery methods 

used in this training 

can improve my 

learning performance. 

              

 

The technology and 

delivery methods 

used in this training 

can increase my 

learning efficiency. 

              

The technology and 

knowledge delivery 

method used in this 

training can enhance 

the training 

effectiveness. 

              

I have no problem 

with quality of 

technology. 

              

I find technology is a 

useful delivery tools 

in my training. 
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The training design 

with technology 

makes my interaction 

with this food safety 

training clear and 

understandable. 

              

I find the training 

design with 

technology helps me 

access the training 

content easier. 

              

I find it easy to get 

the training device 

and technology to do 

what I want it to do. 

              

Interacting with this 

training program does 

not require a lot of 

mental effort. 

              

Learning how to 

complete the training 

using the technology 

and current method is 

easy. 

              

Food safety training 

is more interesting 

with the technology 

and knowledge 

delivery methods 

used in this training. 

              

Using technology in 

food safety training is 

fun. 

              

I like using 

technology in food 

safety training. 

              

I enjoy the aspects of 

training that requires 

me to use technology. 
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There are no right or wrong answers for the following questions. Please select the option that can 

truly reflect your opinion. 
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Strongly 

disagree 
Disagree 

Somewhat 

disagree 

Neither 

agree nor 

disagree 

Somewhat 

agree 
Agree 

Strongly 

agree 

Whether the food 

safety content is 

difficult or easy, I am 

sure that I can 

understand it. 

              

I’m sure that I can do 

well on a food safety 

test. 

              

When food safety 

training is too 

complicated, I give up 

or only learn the easy 

part. 

              

I feel confident in my 

ability to present 

proper food safety 

practices related to 

fresh-cut produce. 

              

I can do an excellent 

job demonstrating the 

food safety standard 

operation procedures 

if I try. 

              

I am confident about 

understanding food 

safety knowledge. 

              

It is worth trying my 

best to learn food 

safety knowledge. 

              

It is important to 

know how to prevent 

foodborne illness. 

              

Food safety 

knowledge is valuable 

and worth studying. 
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It is important for 

everyone in the food 

service industry to 

take the food 

sanitation and safety 

training. 

              

I will actively 

research more 

information about 

food safety. 

              

I will actively learn 

more food safety 

knowledge when I 

have time. 

              

I will actively learn 

and follow new food 

safety regulations. 

              

 

 

 

There are no right or wrong answers for the following questions. Please select the option that can 

truly reflect your opinion. 

 
Strongly 

disagree 
Disagree 

Somewhat 

disagree 

Neither 

agree nor 

disagree 

Somewhat 

agree 
Agree 

Strongly 

agree 

I intend to use the 

knowledge and 

skills I acquired 

from this food 

safety training back 

to my work. 

              

The food safety 

knowledge and 

skills I acquired 

from this training 

will be useful to me 

in my current role. 
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The food safety 

knowledge and 

skills I learned in 

this training 

program will be 

helpful in 

improving my food 

safety handling 

practices. 

              

 

 

Bacteria grows best within a narrow temperature range called the temperature danger zone.  The 

temperature danger zone is between: 

 0°F (-18°C) and 220°F (104°C) 

 0°F (-18°C) and 135°F (57°C) 

 41°F (5°C) and 135°F (57°C) 

 41°F (5°C) and 220°F (104°C) 
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If food-contact surfaces are in constant use, how often must they be cleaned and sanitized? 

 Every 2 hours 

 Every 3 hours 

 Every 4 hours 

 Every 6 hours 

 

Foods that are held cold, such as fresh salads, should be at or below temperatures of: 

 135°F 

 55°F 

 45°F 

 41°F 

 

 

Temperatures in refrigerated storage should be measured daily with the thermometer placed in the part of 

the unit that is: 

 Coldest 

 Warmest 

 Highest 

 Lowest 

 

Which of the following sequences best describes the correct way to clean and sanitize equipment and 

utensils in a retail food establishment? 

 Wash, rinse, sanitize, towel dry 

 Wash, sanitize, air-dry 

 Wash, rinse, sanitize, air-dry 

 Rinse, wash, sanitize, air-dry 

 

The number one contributing factor leading to foodborne illness in foodservice establishments is: 

 Improper holding temperatures of foods 

 Cross contamination 

 Poor personal hygiene 

 Inadequate cleaning and sanitizing programs 

 

To properly wash your hands, you should make sure to wash and scrub at least _____ 

 15 seconds 

 20 seconds 

 25 seconds 

 30 seconds 

 

All are true concerning the use of gloves in food preparation except: 

 Gloves should never be used in place of handwashing 

 Change gloves after handling raw meat and before handling cooked or ready-to-eat 
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 Wash hands before putting gloves on or switching to a new pair 

 Careful washing, sanitizing and reuse of disposable gloves saves money 

 

When cut, fresh leafy greens are received at the operation, it is important to make sure they are put into 

the cooler within: 

 One hour 

 Two hours 

 Four hours 

 It doesn't need to be refrigerated 

 

What pathogen is normally associated with poultry? 

 Norovirus 

 Listeria SPP 

 Salmonella SPP 

 

 

There are no right or wrong answers for the following questions. Please select the option that can 

truly reflect your opinion. 

 Never Sometimes 

About 

half the 

time 

Most of 

the time 
Always 

I take and document temperature in the 

cooler every 4 hours. 
          

I wash my hands properly for 20 seconds 

before putting on gloves. 
          

When produce is received, I make sure 

they are put in the cooler within 4 hours. 
          

I change my gloves after handling raw 

meat and before handling ready-to-eat 

food. 

          

I change the sanitizer solution in my 

sanitizer basket at least every 4 hours. 
          

I wash, rinse, and sanitize food contact 

surface properly. 
          

I discard produce past the expiration 

date. 
          

I dispose the fresh-cut produce if they are 

put in the room temperature for 4 hours. 
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Please tell us employee ID (or your Clock-in code ) please _____________            

Have you been certified (taken and passed a test on food safety sanitation from one of the organizations 

listed below) as a food handler through any of the following organizations? <strong>Please indicate how 

you were most recently certified. 

 Never been certified 

 Nation Restaurant Association (ServSafe) 

 SafeMark 

 Experior (Certified Professional Food Manager) 

 National Registry of Food Safety Professionals (Food Safety Manager Certification) 

 Dietary Manager Association 

 State Certification Program (Please specify State) ____________________ 

 Other (Please specify) ____________________ 

In what year were you last certified/recertified?____________ 

How long have you worked in the food service industry?______________  

What is your current position? 

 Cook 

 Food prep staff 

 Server 

 Bartender  

 Other, please specify: ____________________ 

 

What year were you born? ________________ 

What is your gender? 

 Male 

 Female 

 

What is your highest level of education? 

 Some high school, but no diploma 

 High school diploma 

 Culinary/Technical School/College 

 Graduated Culinary/Technical School/College 

 Associate's Degree 

 Bachelor's Degree 

Graduate's Degree 

Thank you for your response to this survey.  Your information is vital to the success of this project.  
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6.5 Mid-training survey (Spanish) 

No hay respuestas correctas o incorrectas en las siguientes preguntas. Favor de seleccionar una 

opción que verdaderamente refleje su opinión. 
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Muy en 

desacuer

do 

Desacuer

do 

Algo en 

desacuer

do 

Algun

as 

veces 

Aves de 

acuerdo 

De 

acuer

do 

Totalme

nte de 

acuerdo 

El contenido de este 

entrenamiento del manejo 

de alimentos cubre 

materiales que yo puedo 

usar para mi trabajo. 

              

El contenido de este 

entrenamiento del manejo 

de alimentos me ayuda a 

entender mejor el manejo 

de alimentos relacionado 

con productos frescos 

cortados (frutas y 

verduras). 

              

El conocimiento y 

habilidades del manejo de 

alimentos que practique en 

este entrenamiento está 

enfocado a mis 

necesidades. 

              

Los procedimientos 

operativos estándares del 

manejo de alimentos que 

practique en esta actividad 

de entrenamiento son 

correctos.   

              

El diseño de este 

entrenamiento puede 

mejorar mi desempeño. 
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 La tecnología y diseño 

que usaron en este 

entrenamiento puede 

mejorar mi eficiencia para 

aprender. 

La tecnología y diseño que 

usaron en este 

entrenamiento puede 

mejorar la eficiencia de los 

entrenamientos. 

              

No tengo ningún problema 

con la calidad de la 

tecnología. 

              

Yo encuentro que el 

diseño del entrenamiento 

con tecnología fue una 

herramienta útil para mi 

entrenamiento. 

              

El diseño del 

entrenamiento con 

tecnología hace mi 

interacción con el 

entrenamiento del manejo 

de alimentos comprensible 

y claro. 

              

Yo encuentro que el 

diseño del entrenamiento 

con tecnología me ayuda a 

evaluar el contenido del 

entrenamiento fácilmente. 

              

La tecnología y 

dispositivos de entrena-

miento son amigables y 

me permiten hacer lo que 

yo quiero que haga. 

              

Interactuar con este 

entrenamiento no requiere 

mucho esfuerzo mental. 
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Aprender como completar 

el entrenamiento usando la 

tecnología fue fácil. 

              

Entrenamiento del manejo 

de alimentos es mucho 

más interesante con la 

tecnología que fue usada 

en este entrenamiento. 

              

Usar tecnología en los 

entrenamientos de manejo 

de alimentos es divertido. 

              

Me gusta usar tecnología 

en entrenamientos del 

manejo de alimentos. 

              

Yo disfruto los aspectos de 

entrenamientos que 

requieren que use 

tecnología. 

              

 

 

 
Muy en 

desacuerdo 
Desacuerdo 

Algo en 

desacuerdo 

Algunas 

veces 

Aves 

de 

acuerdo 

De 

acuerdo 

Totalmente 

de acuerdo 

 Aunque el 

contenido del 

manejo de 

alimentos sea 

fácil o difícil, 

yo estoy 

seguro/a que 

puedo 

entenderlo. 

              

Yo estoy 

seguro/a que 

puedo sacar 

buena 

calificación en 

el exámen de 
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manejo de 

alimentos. 

Cuando el 

entrenamiento 

del manejo de 

alimentos es 

demasiado 

complicado, 

me rindo o 

nomas aprendo 

la parte más 

fácil. 

              

Me siento 

seguro en mi 

habilidad para 

presentar la 

manera 

apropiada de 

practicar como 

manejar 

alimentos 

relacionado 

con productos 

frescos 

cortados 

(frutas y 

verduras). 

              

Yo puedo 

hacer un 

trabajo 

excelente 

demostrando 

los 

procedimientos 

operativos 

estándares del 

manejo de 

alimentos. 

              

 Estoy seguro/a 

que tengo el 

conocimiento 
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del manejo de 

alimentos. 

Vale la pena 

hacer el mejor 

esfuerzo para 

aprender los 

conocimientos 

del manejo de 

alimentos. 

              

Es importante 

saber cómo 

prevenir las 

enfermedades 

transmitidas 

por alimentos. 

              

El 

conocimiento 

del manejo de 

alimentos es 

valioso y vale 

la pena 

estudiar. 

              

Es importante 

para todos en 

la industria del 

servicio que 

tomen el 

entrenamiento 

del manejo de 

alimentos. 

              

Yo voy a 

buscar 

activamente 

más 

información 

sobre el 

manejo de 

alimentos. 

              

Yo voy a 

aprender 

activamente 
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sobre el 

conocimiento 

del manejo de 

alimentos 

cuando tenga 

tiempo libre. 

Yo voy a 

aprender 

activamente y 

seguir 

reglamentos 

relacionados 

con el manejo 

de alimentos. 

              

 

 

Sección C.  

No hay respuestas correctas o incorrectas en las siguientes preguntas. Favor de seleccionar 

una opción que verdaderamente refleje su opinión.  

 

 
Totalmente 

de acuerdo 

De acuerdo 

 

Me da 

igual 

 

En 

desacuerdo 

Muy en 

Desacuerdo 

Yo intentaré usar el 

conocimiento y habilidades que 

recibí de este entrenamiento del 

manejo de alimentos en mi 

trabajo.   

          

El conocimiento y las 

habilidades que recibí de este 

entrenamiento serán útil para mí 

en mi posición actual.   

          

El conocimiento y las 

habilidades que recibí de este 

entrenamiento, serán  útiles en 

mejorar mis prácticas del 

manejo de alimentos. 
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La bacteria crece mejor en la zona de peligro de temperatura. La zona de peligro de temperatura está 

entre:  

 0°F (-18°C) and 220°F (104°C) 

 0°F (-18°C) and 135°F (57°C) 

 41°F (5°C) and 135°F (57°C) 

 41°F (5°C) and 220°F (104°C) 

 

Si superficies que tienen contacto con la comida están usadas frecuentemente, ¿que tan seguido se deben 

de limpiar y desinfectar?  

 Cada 2 horas 

 Cada 3 horas 

 Cada 4 horas 

 Cada 6 horas 

 

Comidas que son frías, como ensaladas frescas, deberían de estar bajo temperatura de: 

 135°F 

 55°F 

 45°F 

 41°F 

 

Productos almacenados a temperaturas frías, deberían de estar checadas diariamente con un termómetro y 

puestas en la parte del refrigerador que sea: 

 Más fría 

 Más arriba 

 Más caliente 

 Más abajo 

 

Cuál de las siguientes secuencias describe mejor la forma correcta para limpiar y sanitizar el equipo y 

utensilios en un restaurante?  

 Lavar, enjuagar, sanitizar, y secar con toalla 

 Lavar, enjuagar, sanitizar, y secar al aire 

 Wash, rinse, sanitize, air-dry 

 Enjuagar, lavar, sanitizar, y secar al aire 

 

El factor número uno que contribuye a las enfermedades transmitidas por alimentos en restaurantes es:  

 No mantener la temperatura adecuada de los alimentos 

 Contaminación cruzada 

 Mala higiene del personal 

 Programas de limpieza y sanitación inadecuados 
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Para lavarse apropiadamente sus manos, usted debería asegurarse que se talle las manos por lo menos  

 15 segundos 

 20 segundos 

 25 segundos 

 30 segundos 

 

 Todas son verdades relacionadas al uso de guantes en la preparación de alimentos, excepto:  

 Guantes nunca deberían ser usados para reemplazar el lavado de manos. 

 Guantes deberían cambiarse después de manejar carnes crudas y antes de manejar comida preparada o 

lista para comer. 

 Lavarse las manos antes de ponerse guantes o al cambiarse un par nuevo. 

 Lavar cuidadosamente y sanitizar los guantes desechables para reusarlos ahorra dinero. 

 

Cuando lechugas o verduras cortadas y frescas son recibidas en horas de operación, es importante que se 

asegure de ponerlas en refrigeración dentro de:   

 Una hora 

 Dos horas 

 Cuatro horas 

 No se necesita refrigerar 

 

Que patógeno está normalmente asociado con el pollo?   

 Norovirus 

 Listeria SPP 

 Salmonella SPP 
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No hay respuestas correctas o incorrectas en las siguientes preguntas. Favor de seleccionar una 

opción que verdaderamente refleje su opinión.  

 Nunca 
A 

veces 

Aproximadamente 

la mitad del 

tiempo 

La 

mayoría 

del 

tiempo 

Siempre 

 Temperaturas se toman y 

documentan cada 4 horas. 
          

Yo me lavo las manos 

adecuadamente por 20 segundos 

antes de ponerme los guantes. 

          

Cuando los productos frescos 

(verduras o frutas) son recibidas, yo 

me aseguro de ponerlas en 

refrigeración dentro de las primeras 4 

horas. 

          

 Cambiaré la solución desinfectante 

en mi cesta de desinfectante por lo 

menos cada 4 horas. 

          

 Yo voy a lavar, enjuagar, y sanitizar 

adecuadamente las superficies que 

tengan contacto con los alimentos. 

          

Yo voy a descartar productos que 

hayan pasado su fecha de expiración. 
          

Yo voy a descartar los productos 

cortados frescos (frutas y verduras) si 

se dejaron a temperatura ambiental 

por 4 horas. 

          

Voy a cambiar mis guantes después 

de manejar carne cruda y antes de 

manipular alimentos listos para 

comer. 
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Anote su identificación de empleado__________________            

 

Ha sido certificado como manipulador de alimentos? 

 Never been certified 

 Nation Restaurant Association (ServSafe) 

 SafeMark 

 Experior (Certified Professional Food Manager) 

 National Registry of Food Safety Professionals (Food Safety Manager Certification) 

 Dietary Manager Association 

 State Certification Program (Please specify State ) ____________________ 

 City/County Certification Program (Please specify city/county) ____________________ 

 Company Certification Program (Please specify company) ____________________ 

 Other (Please specify) ____________________ 

 

Cuál es su posición de trabajo actual? 

 Cocinero 

 Servidor 

 barman 

 

Cuánto tiempo ha trabajado en la industria de servicios de alimentos? 

 

Por favor dime tu edad______________ 

 

Cuál es su género? 

 Masculino 

 Hembra 

 

Gracias por su respuesta a esta encuesta. Su información es vital para el éxito de este proyecto. 
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6.6 Mid-training survey (Chinese) 

 

您好！ 

我是来自休斯顿大学希尔顿酒店管理学院的博士， 于赫尧。 非常感谢您百忙之中参加我们研究— 

“基于行为学理论基础的食品安全培训的效果调查与分析”。 当你参加我们的研究并填写问卷时，

我们向您保证从您问卷获得的信息将只用于研究使用并受到休斯顿大学保密条款保护。 

如果您有任何关于问卷或研究的问题，请联系于赫尧，电话 713-858-0786。 

 

 

请选择真实反映您内心想法的答案。（以下题目并无对错分别） 
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非常不

赞同 
不赞同 

基本不赞

同 

既不赞同

也不反对 
基本赞同 赞同 

非常赞

同 

这个食品安全培训的内容

涉及到了绝大部分我在工

作中应用的知识。 

              

这个食品安全培训的内容

帮助我更好地理解食品安

全知识。 

              

这个食品安全培训所教的

知识与技能正是我所需要

的。 

              

我本次培训所涉及的食品

安全标准操作流程是完全

正确的。 

              

我认为本次培训所运用的

培训方法和科技可以帮助

提高我的学习表现。 

              

我认为本次培训所运用的

培训方法和科技可以帮助

提高了我的学习效率。 

              

我认为本次培训所永远的

培训方法和科技提高了培

训的效果。 

              

我认为在本次培训中科技

的使用合理有效。 
              

我觉得在本次培训中智能

手机科技的使用对我来说

是非常有效的培训方法。 

              

我认为手机 APP 科技的使

用和培训方法的设计让我

感觉培训内容更加清晰和

容易理解。 

              

手机 APP 科技的使用和培

训方法的设计能够帮助我

更容易接触和了解食品安

全内容。 

              

我认为使用智能手机来进

行培训对我来讲比较容

易。 

              

我并不需要花费很大精力

操作手机来观看、阅读培

训材料。 
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学习如果用手机来完成培

训并不是很难。 

在使用了这种培训方法

后，我发觉我对食品安全

培训变得更有兴趣了。 

              

使用手机和科技让食品安

全培训变得更有意思。 

 

              

我喜欢在食品安全培训用

使用这些科技。 
              

我很喜欢和享受培训的方

法和培训的过程。 
              

 

 

 

请选择真实反映您内心想法的答案。（以下题目并无对错分别） 
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非常不

赞同 
不赞同 

基本不赞

同 

既不赞同

也不反对 
基本赞同 赞同 

非常赞

同 

无论有关食品安全的知识

是困难或容易，我相信我

都可以理解其中的内容。 

              

我认为我可以在关于食品

安全的考试中取得优异的

成绩。 

              

当食品安全的培训太复杂

困难时，我会放弃或只去

学习简单的部分。 

              

我相信我有足够的能力来

使用我关于食品安全的知

识来胜任我在食品服务行

业的工作。 

              

如果我尝试的话，我可以

很好的遵循和展示食品安

全的标准程序。 

              

我相信自己可以很好的学

习和理解有关食品安全的

知识。 

              

尽我全力来学习有关食品

安全的知识是非常值得且

有益的。 

              

学习与理解如何预防食源

性疾病是非常重要的。 
              

食品安全知识很有价值，

并且是非常值得去学习

的。 

              

对于每个在服务业的从业

人员来说，接受关于食品

安全相关知识的培训是非

常重要的。 

              

我会积极自发地去搜索更

多关于食品安全的知识。 
              

当我有空闲时，我会积极

自发地去学习更多关于食

品安全知识。 

              

 我会积极地学习与遵循新

的食品安全条例。 
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食源性细菌会在特定的温度区间迅速繁殖，这个温度区间叫做危“危险温度区间”( temperature 

danger zone)。 这个温度区间是 

 0°F (-18°C) 到 220°F (104°C) 

 0°F (-18°C) 到 135°F (57°C) 

 41°F (5°C) 到 135°F (57°C) 

 41°F (5°C) 到 220°F (104°C) 

 

如果你在你工作的餐厅打开了一包购买自沙拉生产商的沙拉，在打开包装多少天后，你必须要将

其扔掉： 

 2 天 

 5 天 

 7 天 

 10 天 

 

冷藏食物必须要贮存于_______华氏度的环境中？ 

 135°F 

 55°F 

 45°F 

 41°F 

 

Temperatures in refrigerated storage should be measured daily with the thermometer placed in the part of 

the unit that is: 

当你用温度计测量冷藏库温度的时候，你需要在何处测量？ 

 温度最低的区域 

 温度最高的区域 

 冷藏库的最高处 

 冷藏库的最低处 

 

 

请问以下哪个是清理和消毒食品操作表面的正确步骤？ 

 Wash, rinse, sanitize, towel dry 清洗，冲洗，消毒，用抹布/纸巾清理 

 Wash, sanitize, air-dry 清洗，消毒，自然晾干 

 Wash, rinse, sanitize, air-dry 清洗，冲洗，消毒，自然晾干 

 Rinse, wash, sanitize, air-dry 冲洗，清洗， 消毒，自然晾干 
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导致食源性疾病的首要因素是： 

 食品温度控制不当 

 交叉污染 

 不良的个人卫生 

 清洗消毒不足 

 

如果想要充分的洗手，你至少要擦洗多少秒 

 15 秒 

 20 秒 

 25 秒 

 30 秒 

 

除了以下哪一项以下关于手套的使用的说法都是正确的？ 

 使用手套永远无法代替洗手 

 在处理生肉之后和处理接触即食食品之前都要更换手套 

 在戴手套或换新手套之前都要洗手 

 你可以仔细清洗消毒并重复使用你的手套，这样可以节省成本 

 

当你接收到沙拉或其他绿色蔬菜之后，你要确定在_________以内将他们放入冷藏库 

 一小时 

 两小时 

 四小时 

 无需冷藏 

 

下列哪些食源性疾病主要来自于鸡肉 

 诺罗病毒 

 李斯特氏细菌 

 沙门氏细菌 
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请选择真实反映您内心想法的答案。（以下题目并无对错分别） 

 Never Sometimes 
About half 
the time 

Most of the 
time 

Always 

冰箱内的温度需要每 4 小时记录一

次。 
          

在戴上手套之前，我使用正确的方法

洗手 20 秒钟。 
          

当生鲜货品到货后，我会确保在收到

的 4 小时以内它们会被保存在冰箱

里。 

          

如果我在处理生鲜食品后需要处理即

食食品，我一定会事先更换我的手

套。 

          

我会记录手工洗碗池和电动洗碗机水

的温度以及 ppm 浓度。 
          

我会遵循食品安全条例来清洗，洗涤

和消毒会与食物接触的物品表面。 
          

我会丢弃生产日期已过的食物货品。           

我会丢弃暴露在室温下 4 小时或以上

的生鲜食品。 
          

 

 

请问您的名字是？ ___________ 

 

感谢您对本次问卷的回复，您的信息对于我们项目的成功至关重要！ 

 

 

 

 

 

 

 

 



250  

6.7 Post-training survey (English) 

 

Dear participants – you are being invited to participate in a research project conducted by Dr. 

Sujuta Sirsat from the Conrad N. Hilton College at the University of Houston.  I invite you to 

participate in a research study entitled “Behavior-based training and monitoring toolkits to 

improve food safety related knowledge and behaviors of retail and foodservice employees while 

handling food”. While you will not directly benefit from participation, your participation will 

help investigators have better understanding of food safety knowledge and practices.  

This information will be completely confidential. You may also refuse to answer any question.  

The results of this study may be published in professional and/or scientific journals.  It may also 

be used for educational purposes or for professional presentations.  However, no individual 

subject will be identified.  Thank you for your participation!  

 

If you agree to participate in this project, please answer the questions on the questionnaires as 

best you can. It should take approximately 5 to 10 minutes to complete.  

 If you have any questions, you may contact Heyao Yu at 713-858-0786. 

 

ANY QUESTIONS REGARDING YOUR RIGHTS AS A RESEARCH SUBJECT MAY BE 

ADDRESSED TO THE UNIVERSITY OF HOUSTON COMMITTEE FOR THE 

PROTECTION OF HUMAN SUBJECTS (713-743-9204). 

 

 

There are no right or wrong answers for the following questions. Please select the option that can 

truly reflect your opinion. 
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Strongly 

disagree 
Disagree 

Somewhat 

disagree 

Neither 

agree nor 

disagree 

Somewhat 

agree 
Agree 

Strongly 

agree 

The content of this 

food safety training 

covers mostly 

knowledge I can use 

for my work. 

              

The content of this 

food safety training 

helps me understand 

food safety better. 

              

Food safety skills and 

knowledge I 

practiced in this 

training is based on 

my needs. 

              

The food safety 

standard operation 

procedures I 

practiced in this 

training activity are 

correct. 

              

The technology and 

delivery methods 

used in this training 

can improve my 

learning performance. 

              

 

The technology and 

delivery methods 

used in this training 

can increase my 

learning efficiency. 

              

The technology and 

knowledge delivery 

method used in this 

training can enhance 

the training 

effectiveness. 

              

I have no problem 

with quality of 

technology. 

              

I find technology is a 

useful delivery tools 

in my training. 
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The training design 

with technology 

makes my interaction 

with this food safety 

training clear and 

understandable. 

              

I find the training 

design with 

technology helps me 

access the training 

content easier. 

              

I find it easy to get 

the training device 

and technology to do 

what I want it to do. 

              

Interacting with this 

training program does 

not require a lot of 

mental effort. 

              

Learning how to 

complete the training 

using the technology 

and current method is 

easy. 

              

Food safety training 

is more interesting 

with the technology 

and knowledge 

delivery methods 

used in this training. 

              

Using technology in 

food safety training is 

fun. 

              

I like using 

technology in food 

safety training. 

              

I enjoy the aspects of 

training that requires 

me to use technology. 

              

 

 

 

 

There are no right or wrong answers for the following questions. Please select the option that can 

truly reflect your opinion. 
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Strongly 

disagree 
Disagree 

Somewhat 

disagree 

Neither 

agree nor 

disagree 

Somewhat 

agree 
Agree 

Strongly 

agree 

Whether the food 

safety content is 

difficult or easy, I am 

sure that I can 

understand it. 

              

I’m sure that I can do 

well on a food safety 

test. 

              

When food safety 

training is too 

complicated, I give up 

or only learn the easy 

part. 

              

I feel confident in my 

ability to present 

proper food safety 

practices related to 

fresh-cut produce. 

              

I can do an excellent 

job demonstrating the 

food safety standard 

operation procedures 

if I try. 

              

I am confident about 

understanding food 

safety knowledge. 

              

It is worth trying my 

best to learn food 

safety knowledge. 

              

It is important to 

know how to prevent 

foodborne illness. 

              

Food safety 

knowledge is valuable 

and worth studying. 

              

It is important for 

everyone in the food 

service industry to 

take the food 

sanitation and safety 

training. 

              



254  

I will actively 

research more 

information about 

food safety. 

              

I will actively learn 

more food safety 

knowledge when I 

have time. 

              

I will actively learn 

and follow new food 

safety regulations. 

              

 

 

 

There are no right or wrong answers for the following questions. Please select the option that can 

truly reflect your opinion. 

 
Strongly 

disagree 
Disagree 

Somewhat 

disagree 

Neither 

agree nor 

disagree 

Somewhat 

agree 
Agree 

Strongly 

agree 

I intend to use the 

knowledge and 

skills I acquired 

from this food 

safety training back 

to my work. 

              

The food safety 

knowledge and 

skills I acquired 

from this training 

will be useful to me 

in my current role. 

              

The food safety 

knowledge and 

skills I learned in 

this training 

program will be 

helpful in 

improving my food 

safety handling 

practices. 
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Bacteria grows best within a narrow temperature range called the temperature danger zone.  The 

temperature danger zone is between: 

 0°F (-18°C) and 220°F (104°C) 

 0°F (-18°C) and 135°F (57°C) 

 41°F (5°C) and 135°F (57°C) 

 41°F (5°C) and 220°F (104°C) 
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If food-contact surfaces are in constant use, how often must they be cleaned and sanitized? 

 Every 2 hours 

 Every 3 hours 

 Every 4 hours 

 Every 6 hours 

 

Foods that are held cold, such as fresh salads, should be at or below temperatures of: 

 135°F 

 55°F 

 45°F 

 41°F 

 

Temperatures in refrigerated storage should be measured daily with the thermometer placed in the part of 

the unit that is: 

 Coldest 

 Warmest 

 Highest 

 Lowest 

 

Which of the following sequences best describes the correct way to clean and sanitize equipment and 

utensils in a retail food establishment? 

 Wash, rinse, sanitize, towel dry 

 Wash, sanitize, air-dry 

 Wash, rinse, sanitize, air-dry 

 Rinse, wash, sanitize, air-dry 

 

The number one contributing factor leading to foodborne illness in foodservice establishments is: 

 Improper holding temperatures of foods 

 Cross contamination 

 Poor personal hygiene 

 Inadequate cleaning and sanitizing programs 

 

To properly wash your hands, you should make sure to wash and scrub at least _____ 

 15 seconds 

 20 seconds 

 25 seconds 

 30 seconds 

 

All are true concerning the use of gloves in food preparation except: 

 Gloves should never be used in place of handwashing 

 Change gloves after handling raw meat and before handling cooked or ready-to-eat 

 Wash hands before putting gloves on or switching to a new pair 
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 Careful washing, sanitizing and reuse of disposable gloves saves money 

 

When cut, fresh leafy greens are received at the operation, it is important to make sure they are put into 

the cooler within: 

 One hour 

 Two hours 

 Four hours 

 It doesn't need to be refrigerated 

 

What pathogen is normally associated with poultry? 

 Norovirus 

 Listeria SPP 

 Salmonella SPP 

 

 

There are no right or wrong answers for the following questions. Please select the option that can 

truly reflect your opinion. 

 Never Sometimes 

About 

half the 

time 

Most of 

the time 
Always 

I take and document temperature in the 

cooler every 4 hours. 
          

I wash my hands properly for 20 seconds 

before putting on gloves. 
          

When produce is received, I make sure 

they are put in the cooler within 4 hours. 
          

I change my gloves after handling raw 

meat and before handling ready-to-eat 

food. 

          

I change the sanitizer solution in my 

sanitizer basket at least every 4 hours. 
          

I wash, rinse, and sanitize food contact 

surface properly. 
          

I discard produce past the expiration 

date. 
          

I dispose the fresh-cut produce if they are 

put in the room temperature for 4 hours. 
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Please tell us employee ID (or your Clock-in code ) please _____________            

Have you been certified (taken and passed a test on food safety sanitation from one of the organizations 

listed below) as a food handler through any of the following organizations? <strong>Please indicate how 

you were most recently certified. 

 Never been certified 

 Nation Restaurant Association (ServSafe) 

 SafeMark 

 Experior (Certified Professional Food Manager) 

 National Registry of Food Safety Professionals (Food Safety Manager Certification) 

 Dietary Manager Association 

 State Certification Program (Please specify State) ____________________ 

 Other (Please specify) ____________________ 

 

In what year were you last certified/recertified?____________ 

How long have you worked in the food service industry?______________  

What is your current position? 

 Cook 

 Food prep staff 

 Server 

 Bartender  

 Other, please specify: ____________________ 

 

What year were you born? _______________ 

What is your gender? 

 Male 

 Female 

 

What is your highest level of education? 

 Some high school, but no diploma 

 High school diploma 

 Culinary/Technical School/College 

 Graduated Culinary/Technical School/College 

 Associate's Degree 

 Bachelor's Degree 

 Graduate Degree 

Thank you for your response to this survey.  Your information is vital to the success of this project.  
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6.8 Post-training survey (Spanish) 

 

Muy en 

desacuer

do 

Desacuer

do 

Algo en 

desacuer

do 

Algun

as 

veces 

Aves de 

acuerdo 

De 

acuer

do 

Totalme

nte de 

acuerdo 

El contenido de este 

entrenamiento del manejo 

de alimentos cubre 

materiales que yo puedo 

usar para mi trabajo. 

              

El contenido de este 

entrenamiento del manejo 

de alimentos me ayuda a 

entender mejor el manejo 

de alimentos relacionado 

con productos frescos 

cortados (frutas y 

verduras). 

              

El conocimiento y 

habilidades del manejo de 

alimentos que practique en 

este entrenamiento está 

enfocado a mis 

necesidades. 

              

Los procedimientos 

operativos estándares del 

manejo de alimentos que 

practique en esta actividad 

de entrenamiento son 

correctos.   

              

El diseño de este 

entrenamiento puede 

mejorar mi desempeño. 

              

 La tecnología y diseño 

que usaron en este 

entrenamiento puede 

mejorar mi eficiencia para 

aprender. 

La tecnología y diseño que 

usaron en este 

entrenamiento puede 
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mejorar la eficiencia de los 

entrenamientos. 

No tengo ningún problema 

con la calidad de la 

tecnología. 

              

Yo encuentro que el 

diseño del entrenamiento 

con tecnología fue una 

herramienta útil para mi 

entrenamiento. 

              

El diseño del 

entrenamiento con 

tecnología hace mi 

interacción con el 

entrenamiento del manejo 

de alimentos comprensible 

y claro. 

              

Yo encuentro que el 

diseño del entrenamiento 

con tecnología me ayuda a 

evaluar el contenido del 

entrenamiento fácilmente. 

              

La tecnología y 

dispositivos de entrena-

miento son amigables y 

me permiten hacer lo que 

yo quiero que haga. 

              

Interactuar con este 

entrenamiento no requiere 

mucho esfuerzo mental. 

              

Aprender como completar 

el entrenamiento usando la 

tecnología fue fácil. 

              

Entrenamiento del manejo 

de alimentos es mucho 

más interesante con la 

tecnología que fue usada 

en este entrenamiento. 
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Usar tecnología en los 

entrenamientos de manejo 

de alimentos es divertido. 

              

Me gusta usar tecnología 

en entrenamientos del 

manejo de alimentos. 

              

Yo disfruto los aspectos de 

entrenamientos que 

requieren que use 

tecnología. 

              

 

 

 
Muy en 

desacuerdo 
Desacuerdo 

Algo en 

desacuerdo 

Algunas 

veces 

Aves 

de 

acuerdo 

De 

acuerdo 

Totalmente 

de acuerdo 

 Aunque el 

contenido del 

manejo de 

alimentos sea 

fácil o difícil, 

yo estoy 

seguro/a que 

puedo 

entenderlo. 

              

Yo estoy 

seguro/a que 

puedo sacar 

buena 

calificación en 

el exámen de 

manejo de 

alimentos. 

              

Cuando el 

entrenamiento 

del manejo de 

alimentos es 

demasiado 

complicado, 

me rindo o 

nomas aprendo 
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la parte más 

fácil. 

Me siento 

seguro en mi 

habilidad para 

presentar la 

manera 

apropiada de 

practicar como 

manejar 

alimentos 

relacionado 

con productos 

frescos 

cortados 

(frutas y 

verduras). 

              

Yo puedo 

hacer un 

trabajo 

excelente 

demostrando 

los 

procedimientos 

operativos 

estándares del 

manejo de 

alimentos. 

              

 Estoy seguro/a 

que tengo el 

conocimiento 

del manejo de 

alimentos. 

              

Vale la pena 

hacer el mejor 

esfuerzo para 

aprender los 

conocimientos 

del manejo de 

alimentos. 

              

Es importante 

saber cómo 
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prevenir las 

enfermedades 

transmitidas 

por alimentos. 

El 

conocimiento 

del manejo de 

alimentos es 

valioso y vale 

la pena 

estudiar. 

              

Es importante 

para todos en 

la industria del 

servicio que 

tomen el 

entrenamiento 

del manejo de 

alimentos. 

              

Yo voy a 

buscar 

activamente 

más 

información 

sobre el 

manejo de 

alimentos. 

              

Yo voy a 

aprender 

activamente 

sobre el 

conocimiento 

del manejo de 

alimentos 

cuando tenga 

tiempo libre. 

              

Yo voy a 

aprender 

activamente y 

seguir 

reglamentos 

relacionados 
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con el manejo 

de alimentos. 

 

 

Sección C.  

No hay respuestas correctas o incorrectas en las siguientes preguntas. Favor de seleccionar 

una opción que verdaderamente refleje su opinión.  

 

 
Totalmente 
de acuerdo 

De acuerdo 
 

Me da igual 
 

En 
desacuerdo 

Muy en 
Desacuerdo 

Yo intentaré usar el 

conocimiento y habilidades que 

recibí de este entrenamiento del 

manejo de alimentos en mi 

trabajo.   

          

El conocimiento y las 

habilidades que recibí de este 

entrenamiento serán útil para mí 

en mi posición actual.   

          

El conocimiento y las 

habilidades que recibí de este 

entrenamiento, serán  útiles en 

mejorar mis prácticas del 

manejo de alimentos. 

          

 

La bacteria crece mejor en la zona de peligro de temperatura. La zona de peligro de temperatura está 

entre:  

 0°F (-18°C) and 220°F (104°C) 

 0°F (-18°C) and 135°F (57°C) 

 41°F (5°C) and 135°F (57°C) 

 41°F (5°C) and 220°F (104°C) 
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Si superficies que tienen contacto con la comida están usadas frecuentemente, ¿que tan seguido se deben 

de limpiar y desinfectar?  

 Cada 2 horas 

 Cada 3 horas 

 Cada 4 horas 

 Cada 6 horas 

 

Comidas que son frías, como ensaladas frescas, deberían de estar bajo temperatura de: 

 135°F 

 55°F 

 45°F 

 41°F 

 

Productos almacenados a temperaturas frías, deberían de estar checadas diariamente con un termómetro y 

puestas en la parte del refrigerador que sea: 

 Más fría 

 Más arriba 

 Más caliente 

 Más abajo 

 

Cuál de las siguientes secuencias describe mejor la forma correcta para limpiar y sanitizar el equipo y 

utensilios en un restaurante?  

 Lavar, enjuagar, sanitizar, y secar con toalla 

 Lavar, enjuagar, sanitizar, y secar al aire 

 Wash, rinse, sanitize, air-dry 

 Enjuagar, lavar, sanitizar, y secar al aire 

 

El factor número uno que contribuye a las enfermedades transmitidas por alimentos en restaurantes es:  

 No mantener la temperatura adecuada de los alimentos 

 Contaminación cruzada 

 Mala higiene del personal 

 Programas de limpieza y sanitación inadecuados 

 

Para lavarse apropiadamente sus manos, usted debería asegurarse que se talle las manos por lo menos  

 15 segundos 

 20 segundos 

 25 segundos 

 30 segundos 

 



266  

 Todas son verdades relacionadas al uso de guantes en la preparación de alimentos, excepto:  

 Guantes nunca deberían ser usados para reemplazar el lavado de manos. 

 Guantes deberían cambiarse después de manejar carnes crudas y antes de manejar comida preparada o 

lista para comer. 

 Lavarse las manos antes de ponerse guantes o al cambiarse un par nuevo. 

 Lavar cuidadosamente y sanitizar los guantes desechables para reusarlos ahorra dinero. 

 

Cuando lechugas o verduras cortadas y frescas son recibidas en horas de operación, es importante que se 

asegure de ponerlas en refrigeración dentro de:   

 Una hora 

 Dos horas 

 Cuatro horas 

 No se necesita refrigerar 

 

Que patógeno está normalmente asociado con el pollo?   

 Norovirus 

 Listeria SPP 

 Salmonella SPP 
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No hay respuestas correctas o incorrectas en las siguientes preguntas. Favor de seleccionar una 

opción que verdaderamente refleje su opinión.  

 Nunca 
A 

veces 

Aproximadamente 

la mitad del 

tiempo 

La 

mayoría 

del 

tiempo 

Siempre 

 Temperaturas se toman y 

documentan cada 4 horas. 
          

Yo me lavo las manos 

adecuadamente por 20 segundos 

antes de ponerme los guantes. 

          

Cuando los productos frescos 

(verduras o frutas) son recibidas, yo 

me aseguro de ponerlas en 

refrigeración dentro de las primeras 4 

horas. 

          

 Cambiaré la solución desinfectante 

en mi cesta de desinfectante por lo 

menos cada 4 horas. 

          

 Yo voy a lavar, enjuagar, y sanitizar 

adecuadamente las superficies que 

tengan contacto con los alimentos. 

          

Yo voy a descartar productos que 

hayan pasado su fecha de expiración. 
          

Yo voy a descartar los productos 

cortados frescos (frutas y verduras) si 

se dejaron a temperatura ambiental 

por 4 horas. 

          

Voy a cambiar mis guantes después 

de manejar carne cruda y antes de 

manipular alimentos listos para 

comer. 
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Anote su identificación de empleado__________________            

 

Ha sido certificado como manipulador de alimentos? 

 Never been certified 

 Nation Restaurant Association (ServSafe) 

 SafeMark 

 Experior (Certified Professional Food Manager) 

 National Registry of Food Safety Professionals (Food Safety Manager Certification) 

 Dietary Manager Association 

 State Certification Program (Please specify State ) ____________________ 

 City/County Certification Program (Please specify city/county) ____________________ 

 Company Certification Program (Please specify company) ____________________ 

 Other (Please specify) ____________________ 

 

Cuál es su posición de trabajo actual? 

 Cocinero 

 Servidor 

 barman 

 

Cuánto tiempo ha trabajado en la industria de servicios de alimentos? 

 

Por favor dime tu edad______________ 

 

Cuál es su género? 

 Masculino 

 Hembra 

 

Gracias por su respuesta a esta encuesta. Su información es vital para el éxito de este proyecto. 
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6.9 Post-training survey (Chinese) 

您好！ 

我是来自休斯顿大学希尔顿酒店管理学院的博士， 于赫尧。 非常感谢您百忙之中参加我

们研究— “基于行为学理论基础的食品安全培训的效果调查与分析”。 当你参加我们的研

究并填写问卷时，我们向您保证从您问卷获得的信息将只用于研究使用并受到休斯顿大学

保密条款保护。 

如果您有任何关于问卷或研究的问题，请联系于赫尧，电话 713-858-0786。 

 

 

请选择真实反映您内心想法的答案。（以下题目并无对错分别） 



270  

 
非常不

赞同 
不赞同 

基本不赞

同 

既不赞同

也不反对 
基本赞同 赞同 

非常赞

同 

这个食品安全培训的内容

涉及到了绝大部分我在工

作中应用的知识。 

              

这个食品安全培训的内容

帮助我更好地理解食品安

全知识。 

              

这个食品安全培训所教的

知识与技能正是我所需要

的。 

              

我本次培训所涉及的食品

安全标准操作流程是完全

正确的。 

              

我认为本次培训所运用的

培训方法和科技可以帮助

提高我的学习表现。 

              

我认为本次培训所运用的

培训方法和科技可以帮助

提高了我的学习效率。 

              

我认为本次培训所永远的

培训方法和科技提高了培

训的效果。 

              

我认为在本次培训中科技

的使用合理有效。 
              

我觉得在本次培训中智能

手机科技的使用对我来说

是非常有效的培训方法。 

              

我认为手机 APP 科技的使

用和培训方法的设计让我

感觉培训内容更加清晰和

容易理解。 

              

手机 APP 科技的使用和培

训方法的设计能够帮助我

更容易接触和了解食品安

全内容。 

              

我认为使用智能手机来进

行培训对我来讲比较容

易。 

              

我并不需要花费很大精力

操作手机来观看、阅读培

训材料。 
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学习如果用手机来完成培

训并不是很难。 

在使用了这种培训方法

后，我发觉我对食品安全

培训变得更有兴趣了。 

              

使用手机和科技让食品安

全培训变得更有意思。 

 

              

我喜欢在食品安全培训用

使用这些科技。 
              

我很喜欢和享受培训的方

法和培训的过程。 
              

 

 

 

请选择真实反映您内心想法的答案。（以下题目并无对错分别） 
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非常不

赞同 
不赞同 

基本不赞

同 

既不赞同

也不反对 
基本赞同 赞同 

非常赞

同 

无论有关食品安全的知识

是困难或容易，我相信我

都可以理解其中的内容。 

              

我认为我可以在关于食品

安全的考试中取得优异的

成绩。 

              

当食品安全的培训太复杂

困难时，我会放弃或只去

学习简单的部分。 

              

我相信我有足够的能力来

使用我关于食品安全的知

识来胜任我在食品服务行

业的工作。 

              

如果我尝试的话，我可以

很好的遵循和展示食品安

全的标准程序。 

              

我相信自己可以很好的学

习和理解有关食品安全的

知识。 

              

尽我全力来学习有关食品

安全的知识是非常值得且

有益的。 

              

学习与理解如何预防食源

性疾病是非常重要的。 
              

食品安全知识很有价值，

并且是非常值得去学习

的。 

              

对于每个在服务业的从业

人员来说，接受关于食品

安全相关知识的培训是非

常重要的。 

              

我会积极自发地去搜索更

多关于食品安全的知识。 
              

当我有空闲时，我会积极

自发地去学习更多关于食

品安全知识。 

              

 我会积极地学习与遵循新

的食品安全条例。 
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食源性细菌会在特定的温度区间迅速繁殖，这个温度区间叫做危“危险温度区间”( temperature 

danger zone)。 这个温度区间是 

 0°F (-18°C) 到 220°F (104°C) 

 0°F (-18°C) 到 135°F (57°C) 

 41°F (5°C) 到 135°F (57°C) 

 41°F (5°C) 到 220°F (104°C) 

 

如果你在你工作的餐厅打开了一包购买自沙拉生产商的沙拉，在打开包装多少天后，你必须要将

其扔掉： 

 2 天 

 5 天 

 7 天 

 10 天 

 

冷藏食物必须要贮存于_______华氏度的环境中？ 

 135°F 

 55°F 

 45°F 

 41°F 

 

Temperatures in refrigerated storage should be measured daily with the thermometer placed in the part of 

the unit that is: 

当你用温度计测量冷藏库温度的时候，你需要在何处测量？ 

 温度最低的区域 

 温度最高的区域 

 冷藏库的最高处 

 冷藏库的最低处 

 

 

请问以下哪个是清理和消毒食品操作表面的正确步骤？ 

 Wash, rinse, sanitize, towel dry 清洗，冲洗，消毒，用抹布/纸巾清理 

 Wash, sanitize, air-dry 清洗，消毒，自然晾干 

 Wash, rinse, sanitize, air-dry 清洗，冲洗，消毒，自然晾干 

 Rinse, wash, sanitize, air-dry 冲洗，清洗， 消毒，自然晾干 
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导致食源性疾病的首要因素是： 

 食品温度控制不当 

 交叉污染 

 不良的个人卫生 

 清洗消毒不足 

 

如果想要充分的洗手，你至少要擦洗多少秒 

 15 秒 

 20 秒 

 25 秒 

 30 秒 

 

除了以下哪一项以下关于手套的使用的说法都是正确的？ 

 使用手套永远无法代替洗手 

 在处理生肉之后和处理接触即食食品之前都要更换手套 

 在戴手套或换新手套之前都要洗手 

 你可以仔细清洗消毒并重复使用你的手套，这样可以节省成本 

 

当你接收到沙拉或其他绿色蔬菜之后，你要确定在_________以内将他们放入冷藏库 

 一小时 

 两小时 

 四小时 

 无需冷藏 

 

下列哪些食源性疾病主要来自于鸡肉 

 诺罗病毒 

 李斯特氏细菌 

 沙门氏细菌 
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请选择真实反映您内心想法的答案。（以下题目并无对错分别） 

 Never Sometimes 
About half 
the time 

Most of the 
time 

Always 

冰箱内的温度需要每 4 小时记录一

次。 
          

在戴上手套之前，我使用正确的方法

洗手 20 秒钟。 
          

当生鲜货品到货后，我会确保在收到

的 4 小时以内它们会被保存在冰箱

里。 

          

如果我在处理生鲜食品后需要处理即

食食品，我一定会事先更换我的手

套。 

          

我会记录手工洗碗池和电动洗碗机水

的温度以及 ppm 浓度。 
          

我会遵循食品安全条例来清洗，洗涤

和消毒会与食物接触的物品表面。 
          

我会丢弃生产日期已过的食物货品。           

我会丢弃暴露在室温下 4 小时或以上

的生鲜食品。 
          

 

 

请问您的名字是？ ___________ 

 

感谢您对本次问卷的回复，您的信息对于我们项目的成功至关重要！ 

 

 

 

 

 

6.10 Manager Survey 

Manager Survey  
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Dear participants – you are being invited to participate in a research project conducted by Dr. 

Sujuta Sirsat from the Conrad N. Hilton College at the University of Houston.  I invite you to 

participate in a research study entitled “Behavior-based training and monitoring toolkits to 

improve food safety related knowledge and behaviors of retail and foodservice employees while 

handling fresh-cut produce”. While you will not directly benefit from participation, your 

participation will help investigators have better understanding of food safety knowledge and 

practices related to fresh-cut produce   

This information will be completely confidential and your instructor will not be involved in this 

process at all. You may also refuse to answer any question.  The results of this study may be 

published in professional and/or scientific journals.  It may also be used for educational purposes 

or for professional presentations.  However, no individual subject will be identified.  Thank you 

for your participation!  

If you agree to participate in this project, please answer the questions on the questionnaires as 

best you can. It should take approximately 5 to 10 minutes to complete.  

 If you have any questions, you may contact Heyao Yu at 713-858-0786. 

 

ANY QUESTIONS REGARDING YOUR RIGHTS AS A RESEARCH SUBJECT MAY BE 

ADDRESSED TO THE UNIVERSITY OF HOUSTON COMMITTEE FOR THE 

PROTECTION OF HUMAN SUBJECTS (713-743-9204). 
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There are no right or wrong answers for the following questions. Please select the option that can 

truly reflect your opinion. 

 
Strongly 

disagree 
Disagree 

Somewhat 

disagree 

Neither 

agree nor 

disagree 

Somewhat 

agree 
Agree 

Strongly 

agree 

Sometimes it is 

necessary to take 

food safety risks to 

get a job done. 

              

Sometimes it is 

necessary to take 

food safety 

shortcuts. 

              

Sometimes it is 

necessary to depart 

from food safety 

requirements for the 

sake of production. 
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There are no right or wrong answers for the following questions. Please select the option that can 

truly reflect your opinion. 

 
Strongly 

disagree 
Disagree 

Somewhat 

disagree 

Neither 

agree nor 

disagree 

Somewhat 

agree 
Agree 

Strongly 

agree 

Employees can improve their 

food safety knowledge and 

practices in order to increase 

their chance of being promoted 

in my operations. 

              

Several food safety professional 

development activities (e.g., 

training) are offered to 

employees. 

              

We encourage our employees to 

apply their food safety 

knowledge in their daily work. 

              

We encourage our employees to 

take proficiency courses such as 

food safety professional 

certifications. 

              

We believe the salary levels in 

our operations are fair compared 

to other similar companies. 

              

 We believe we pay fair salary 

internally. 
              

Employees’ compensation 

adequately reflects their level of 

responsibility in the 

organization. 

              

We tangibly recognize 

employees who pay special 

attention to food safety in 

different ways (e.g., rewards, 

free dinners). 

              

We give employees written 

recognition for their efforts on 

improving their food safety 

knowledge and practices. 

              

We regularly congratulate 

employees in recognition of their 

efforts on improving food safety 

knowledge and practices. 
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There are no right or wrong answers for the following questions. Please select the option that can 

truly reflect your opinion. 

 Never Sometimes 
About half 
the time 

Most of the 
time 

Always 

How often do you monitor employees’ 

temperature documentation practices? 
          

How often do you monitor employees’ 

handwashing practices? 
          

How often do you monitor employees’ 

food contact surface cleaning and 

sanitation practices? 

          

How often do you check the “use-by” date 

of food in your storage? 
          

How often do you monitor employees’ 

leafy green handling practices? 
          

How often do you monitor your employees 

watch food safety training video and take 

the quiz? 

          

 

Bacteria grows best within a narrow temperature range called the temperature danger zone.  The 

temperature danger zone is between: 

 0°F (-18°C) and 220°F (104°C) 

 0°F (-18°C) and 135°F (57°C) 

 41°F (5°C) and 135°F (57°C) 

 41°F (5°C) and 220°F (104°C) 

 

If a container of commercially processed and packaged cut leafy greens is opened in a food establishment, 

the product must be discarded if not sold or served within ____ days of the time the package was opened:  

 2 days 

 5 days 

 7 days 

 10 days 

 

Who is NOT highly susceptible to foodborne illness? 

 Infants and young children 

 The elderly 

 People whose immune systems are impaired from cancer treatments, AIDS, HIV, or drugs used in 

transplant surgeries 

 Those who are physically inactive 
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An employee must be excluded from working at the restaurant expect for: 

 Diagnosed hepatitis A 

 No written release from their doctor after having jaundice 

 Not been free of symptoms (vomiting, diarrhea) for 24 hours 

 Fever and a sore throat 

 

Which of the following cleaning products is best for loosening and removing dirt? 

 Bleach 

 Detergent 

 Quaternary ammonium compound (Quats) 

 Iodine solution 
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Which of the following is NOT TCS food:  

 Fresh-cut produce 

 Tofu or other soy products 

 Soda crackers 

 Eggs 

To properly wash your hands, you should make sure to wash and scrub at least _____  

 15 seconds 

 20 seconds 

 25 seconds 

 30 seconds 

 

HACCP stands for: 

 Hazard Analysis Critical Crises Point 

 Hazard Analysis Control Crises Policy 

 Hazard Analysis Critical Crises Plan 

 Hazard Analysis Critical Control Point 

 

Have you been certified (taken and passed a test on food safety sanitation from one of the organizations 

listed below) as a food handler through any of the following organizations? Please indicate how you were 

most recently certified. 

 Never been certified 

 Nation Restaurant Association (ServSafe) 

 SafeMark 

 Experior (Certified Professional Food Manager) 

 National Registry of Food Safety Professionals (Food Safety Manager Certification) 

 Dietary Manager Association 

 Other (Please specify) ____________________ 

 

In what year were you last certified/recertified? _______ 

 

How long have you worked in the food service industry? _________ 

 

What is your current position? 

 Shift Leader 

 Department Head 

 Assistant Department Head 

 Other, please specify: ____________________ 
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What year were you born? ___________ 

 

What is your gender? 

 Male 

 Female 

 

What is your highest level of education? 

 Some high school, but no diploma 

 High school diploma 

 Culinary/Technical School/College 

 Graduated Culinary/Technical School/College 

 Associate's Degree 

 Bachelor's Degree 

 Graduate's Degree 

 

 

Thank you for your response to this survey.  Your information is vital to the success of this project. 
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EDUCATION__________________________________________________________________  
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• M.S. in Hospitality Management, University of Houston/Conrad. N. Hilton College 
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• Recipient, Best Proposal Award (2018). Improving Service Recovery Performance 
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RESEARCH 
 

Research Interests 

• Organizational Behavior Modification in the Foodservice Industry 

• Consumers’ High-Risk Food Purchasing and Handling Behaviors 

• Food Safety Voice Behavior 

• Psychometric and Longitudinal Multi-Level Modeling 

• Food Pathogen Identification and Reduction 
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Theory of Planned Behavior Perspective. Public Health Nutrition. 
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Laguda, E., Yu, H., & Spitzmueller, C. Testing the Dyadic Effects of Leader-Member 

Congruence in Demographic Factors and Exchange Quality on Employees’ Presenteeism: A 

Polynomial Regression Analysis. Target Journal: Leadership Quarterly. (Anticipate 

submitting in September 2018). 

Yu, H., Neal, J., & Sirsat, S. Evaluation of Food Safety Related Knowledge, Risk Perception, 

and Practices of Consumers While Handling Fresh and Fresh-Cut Produce. Target Journal: 
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Mechanism of Positive and Prohibitive Food Safety Voice Behavior: A Two-Study 
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Examination. Target Journal: International Journal of Hospitality Management. 

(Anticipate submitting in September 2018). 

 

Conference Proceedings 

Yu, H., Neal. J., & Sirsat, S.A. (2018, July). Consumers’ Risk Perceptions, Knowledge, and 

Handling Practices Associated with Fresh-Cut Produce in the United States. 2018 International 
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Yu, H., Sirsat, S. A., & Neal, J. (2017, January). Behavior-based Training and Motivation 
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Employees While Handling Fresh-Cut Produce. 22nd Annual Graduate Education & Graduate 
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Yu, H., Sirsat, S.A., & Madera, J.M. (2017, January). Investigating the Effectiveness of 

Tablet-PC Based Problem-Solving Activities in Food Safety Education. 22nd Annual 
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Yu, H., Neal. J., & Sirsat, S.A. (2017, January). Consumers’ Food Safety Risk Perceptions and 

Willingness to Pay for Fresh-Cut Produce with Lower Risk of Foodborne Illness. 22nd 
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Annual Graduate Education & Graduate Research Conference in Hospitality and Tourism, 

Houston, TX, January 5-7, 2017. 

Yu, H. & Neal, J. (2016, August). Perceived Quality of Food Safety Training Based on 

Generation, Gender, Job Position and Education. 2016 International Annual Food Protection 

Meeting, St. Louis, MO, July 31- August 3. 

Yu, H. & Neal, J. (2016, August). Factors Associated with Employees Working While Sick. 

2016 International Annual Food Protection Meeting, St. Louis, MO, July 31- August 3. 

Yu, H. & Neal, J. (2016, August). Will Employees Speak Out? The Impact of Training and 

Job Satisfaction on Approach Intention. 2016 International Annual Food Protection 

Meeting, St. Louis, MO, July 31- August 3. 
Yu, H., Neal, J., Dawson, M., & Madera, J. M. (2016, January). Implementation of Behavior- 
Based Training Can Improve Food Service Employees’ Handwashing Frequencies, Duration, 

and Effectiveness. 21st Annual Graduate Education & Graduate Research Conference in 
Hospitality and Tourism, Philadelphia, PA, January 7-9, 2016. 
 

 

GRANT 
 

Funded Grant (Work as PI or Co-PI) 

• “Augmented Reality to Enhance Food Safety Practices in Foodservice” USDA 

Innovations in Food and Agricultural Science and Technology (I-FAST) in the 

amount of $50,000 (2016). 

Responsibility: Interviewed more than 100 owners, managers, and leaders in the hospitality 

industry about their perceptions of investing on food safety innovative training and 

monitoring tools, conducted feasibility analysis as the Entrepreneurship Leader for the 

innovative training and monitoring tools based on the results of interview, Participated a 10-

week entrepreneurship process from National Science Foundation (NSF). 

• “Linking Clinician Interaction and Coordination to Clinical Performance in Patient- 

Aligned Care Teams” US Department of Veterans Affairs, Health Services 

Research 

& Development (HSR&D) Study in amount of $1,000,000 (2017). 

Responsibility: Work as the statistician to analyze the HSR&D data with more than 

40,000 health care teams by developing theoretical framework, validating instrument, and 

conducting longitudinal multilevel structural equation modeling to understand the extent, 

effectiveness, and impact of coordination activities among professionals within VA 

Patient- Aligned Care Teams (PACTs). 

• “Individual and Contextual Antecedents and Psychological Mechanism of Positive 

and Prohibitive Food Safety Voice Behavior in Taiwan: A Two-Study 

Examination” Asian Community Research Fund in amount of $1,000 (2017). 

Responsibility: Designed conceptual model based on literature review; Collected data by 

collaborating researchers in Taiwan; Conducted data analysis and write up manuscript. 

• “The Effects of Explanatory-Based Training on Food Safety Self-Efficacy, 

Motivation, and Learning Performance” Foodservice Systems Management 

Education Council (FSMEC) in amount of $2,000 (2017). 
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Responsibility: Designed conceptual model based on literature review; Collected data by 

collaborating researchers in University of Houston, University of Delaware, and Missouri 

University; Conducted data analysis and write up manuscript. 

 

Grant Proposal Writing 

• “Assessment of Food Safety Practices in Restaurant Settings with Multi-intervention: 

A Comprehensive Approach to Enhance and Maintain Food Handlers’ Food Safety 

Practices” The Society for Hospitality and Foodservice Management Foundation in the 

amount of $15,000 (2017). (unfunded). 

 
Funded Grant (Work as Associate) 

• “Incorporation of Tablet Applications into Courses to Enhance Student Engagement 

and 

Knowledge Retention” Teaching Innovation Program Grant in the amount of $22,784 

(2015). 

Responsibility: Assisted faculty members for survey design, focus group recruitment, 

collecting and analyzing data. 

• “Development of Effective Behavior Based Standard Operating Procedures for Fresh 

Cut Leafy Greens in Retail Foodservice Operations” Agriculture and Food Research 

Initiative Grant in the amount of $304,163 (2014). 

Responsibility: Assisted faculty members for designing training module and monitoring 

devices, recruiting participants, designing survey, conducting onsite observation, and 

collecting and analyzing data. 

• Enhancing Farmers Market Food Safety Practices for Fresh Produce Handling” 

Agriculture and Food Research Initiative Grant in the amount of $425,000 (2013) 

Responsibility: Assisted faculty members for designing behavioral experiments and 

analyzing data. 
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TEACHING EXPERIENCE 

• Instructor Spring 2018 
HRMA 1345 Safety and Sanitation in Hospitality Industry 

Teaching 74 students 15 chapters of ServSafe Coursebook 

• Teaching Assistant 

HRMA 1345 Safety and Sanitation in Hospitality Industry 

Grading homework and Proctoring Exam 

• Instructor Fall 2017 

HRMA 1345 Safety and Sanitation in Hospitality Industry 

Teaching 74 students 15 chapters of ServSafe Coursebook 

• Teaching Assistant 

HRMA 1345 Safety and Sanitation in Hospitality Industry 

Grading homework and Proctoring Exam 

• Guest Speaker 

HTM 217 Food Service Operation Management, 

University of Delaware 
Topic: Introduction to Food Microbiology 

• Instructor Spring 2017 

HRMA 1345 Safety and Sanitation in Hospitality Industry 

Teaching 58 students 15 chapters of ServSafe Coursebook 

• Teaching Assistant 

HRMA 1345 Safety and Sanitation in Hospitality Industry 

Grading homework and Proctoring Exam 

• Instructor Fall 2016 

HRMA 1345 Safety and Sanitation in Hospitality Industry 

Teaching 41 students 15 chapters of ServSafe Coursebook 

• Teaching Assistant 

HRMA 1345 Safety and Sanitation in Hospitality Industry 

Grading homework and Proctoring Exam 

• Guest Speaker Spring 2016 

HRMA 4343 Hospitality Finance and Administration 

Topic: Introduction of Equity, Bond, and Financial 

Derivative 

• Teaching Assistant 

HRMA 1345 Safety and Sanitation in Hospitality Industry 

Grading homework and Proctoring Exam 

• Guest Speaker Fall 2015 

HRMA 1345 Safety and Sanitation in Hospitality Industry 

Topic: Introduction of Food Safety Culture 

• Teaching Assistant 

HRMA 1345 Safety and Sanitation in Hospitality Industry 

Grading homework and Proctoring Exam 

• Teaching Assistant Spring 2015 

FINA 6A35 Managerial Finance 
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Leading the Homework Interpretation Session Weekly Grading 

homework and Proctoring Exam 

 

 

WORKING EXPERIENCE 
 

Banquet Server, St. Regis Houston, Houston, TX, 05/2014-08/2015 

• Set up for events and arrange table placement 

• Carrying plates of food on trays and serving guests 

• Keep glasses filled; remove each round of plates and replenish utensils 

• Perform cleaning tasks and breakdown of service 

• Adhere to grooming and appearance standards 

Banquet Server, Hilton University of Houston, Houston, TX, 09/2013-05/2014 

• Set up for events and arrange table placement 

• Carrying plates of food on trays and serving guests 

• Keep glasses filled; remove each round of plates and replenish utensils 

• Perform cleaning tasks and breakdown of service 

• Adhere to grooming and appearance standards 

Banquet Supervisor, Intercontinental Shenzhen, Guangdong, China, 05/2012 to 04/2013 

• Supervise the Banquet team in all aspects of the department and ensure 

service standards are followed 

• Supervise the service of food and beverage items for assigned banquet meetings 

• Address guest concerns and react quickly and professionally 

• Train Banquet Colleagues in the absence of a trainer 

• Participate in scheduled departmental meetings 

• Review banquet event orders to ensure the proper set-ups are in place 

Restaurant Server, Ritz-Carlton, Guangzhou, Guangdong, China, 03/2012 to 05/2012 

• Prepare restaurant tables with special attention to sanitation and order 

• Attend to customers upon entrance 

• Present restaurant menus and help customers select food/beverages 

• Take/serve orders and answer questions or make recommendations for other products 

• Collaborate with other restaurant servers and kitchen/bar staff 

• Deal with complaints or problems with a positive attitude 

• Issue bills and accept payment 

• Promote dedication from customers 

Concierge, Grand Hyatt, Guangzhou, Guangdong, China, 09/2011 to 11/2012 

• Greet guests at the front desk and make suggestions for entertainment, dining and 

other engagements as appropriate 

• Make reservations at local establishments upon request of the guest 

• Prepare and display beverage and snack options for guests in the lobby 

• Assist with the organization of on-site events, such as weddings and corporate retreats 

• Direct guests to hotel amenities, including laundry and fitness facilities 
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Other Professional Experience 

 

Food Safety Training Instructor, Hess Corporation, Houston, TX, 06/2017 to 07/2017 

Responsibility: Instructor of five-week food safety training session for 40 food handlers 

at headquarter of Hess Corporation. 

 

Food Safety Consultant, Pepper Twin Restaurant Chain, Houston, TX, 2016-2017 

Responsibility: Conduct risk assessment and write up HACCP plan for 5 Pepper Twin 

Restaurants in the Greater Houston Area. 

 

Food Safety Consultant, Alchemy Systems of Food Safety, Austin, TX, 2016 

Responsibility: Data analyst for Alchemy Systems Foundation Project, “Mind of the Food 

Worker”. 

 

Translator and Video Editor, Houston Rockets Basketball, 01/2017 to Present 
 
 

CERTIFICATION 

Certified ServSafe Instructor and Proctor 08/2016 
Chartered Financial Analyst (CFA) Level II 12/2014 

Certified Wedding Planer 12/2013 

 
 

SERVICE 

Facilitator of Southern Soil Safety Submit 12/2017 
Vice President of Hilton Doctoral Student Association 05/2017-present 

Moderator of 22nd Graduate Education & Graduate Research 

Conference in Hospitality and Tourism 

01/2017 

Treasurer of Hilton Doctoral Student Association 08/2017- 05/2016 

PROFESSIONAL SOCIETY MEMBERSHIPS 

Texas Restaurant Association 

International Association of Food Protection Food 

Systems Management & Education Council 

International Council on Hotel, Restaurant, and Institutional Education 
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REFERENCE 
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Management, University of Houston 
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Professor 4450 University Drive, 219-B, Houston, TX, 77204 

Dean 713.743.2607 

der@uh.edu 
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Management, University of Houston 
Associate Professor 4450 University Drive, S244, Houston, TX, 77204 
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jmmadera@uh.edu 
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Professor 4450 University Drive, S239, Houston, TX,77204 

713.743.3884 

cboger@uh.edu 

Priyanko Guchait Conrad N. Hilton College of Hotel and Restaurant 

Management, University of Houston 
Assistant Professor 4450 University Drive, S226, Houston, TX, 77204 

Dissertation Committee Member 713.743.2433 

pguchait@uh.edu 

Christiane Spitzmueller Department of Psychology, University of Houston 

Professor 3695 Cullen Blvd 123B, Houston, TX, 77004 

Director of Center of Advanced 

Faculty 

713.743.8625 

cspitzmu@central.uh.edu 

Jay Neal University of Houston at Sugar Land 

University of Houston at Katy 
Associate Professor jneal2@uh.edu 

Associate Provost 14000 University Blvd, Albert and Mamie George 

Bldg. 204 
713.743.2652 

Sylvia J. Hysong Center for Innovations in Quality, Effectiveness and 

Safety, U.S. Department of Veterans Affairs 
Baylor College of Medicine 

Associate Professor 2450 Holcombe Blvd Suite 01Y, Houston, TX 

77021 
Ph.D. Fellowship Program Director 713.791.1414 ext. 10308 
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