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ABSTRACT OF DISSERTATION 

THE TRANSFER PROBLEM: EXAMINING THE DIRECT AND INTERACTIVE 

EFFECTS OF SAFETY TRAINING TRANSFER CLIMATE AND WORK LOCUS OF 

CONTROL ON THE TRANSFER OF SAFETY TRAINING 

Occupational safety training is an integral part of those jobs in which workplace 

safety is a concern. Unfortunately, few studies have examined the predictors of whether 

the knowledge and skills learned in safety training are transferred back to the workplace. 

The purpose of the current study was to investigate whether person (i.e., work locus of 

control) and work environment (i.e., safety training transfer climate) variables predicted 

transfer of safety training.

It was hypothesized that work locus of control (with higher scores representing 

externality) would be negatively associated with transfer of safety training and safety 

training transfer climate defined at the organizational level would be positively associated 

with transfer of safety training. Furthermore, a cross-level interaction was hypothesized 

between safety training transfer climate and work locus o f control to predict transfer of 

safety training such that the relationship between safety training transfer climate and 

transfer of safety training would be stronger for those with external locus of control when 

compared to those with internal locus of control

Union construction workers employed by nine different contractors provided 

information about the constructs o f interest. The study’s hypotheses were examined
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using correlation and hierarchical linear modeling. While work locus o f control did not 

possess a significant relationship with transfer of safety training, safety training transfer 

climate was positively associated with transfer o f safety training when defined at both the 

individual and organizational levels. Furthermore, the interaction between safety training 

transfer climate and work locus o f control was not significant, although the observed 

interaction pattern showed similarities with what was expected (e.g., stronger relationship 

between safety training transfer climate and transfer o f safety training for those with 

external locus o f control). Practical and theoretical implications such as how to foster 

high safety training transfer climate as well as suggestions for future research that 

strengthen the current study’s limitations are discussed.

Autumn D. Krauss 
Department of Psychology 
Colorado State University 

Fort Collins, CO 80523 
Fall 2005
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INTRODUCTION

Occupational safety research examines the roles o f the work environment, the 

individual, and the interaction between these two to predict the engagement in safety 

behaviors and experience o f workplace injuries (Smith, Karsh, Carayon, & Conway, 

2003). The importance o f occupational safety research becomes evident when one 

considers the current statistics regarding workplace injuries and occupational fatalities.

According to the most current data about workplace injuries and occupational 

fatalities (Bureau of Labor Statistics [BLS]), there were 5,559 fatal work injuries in the 

United States in 2003. Furthermore, 4,095,700 recordable workplace injuries occurred in 

private industry in 2003. A recordable injury is one that results in loss of consciousness, 

days away from work, restricted work activity or job transfer, medical treatment beyond 

first aid, or any significant diagnosis (e.g., fracture) by a medical professional. Of these 

4,095,700 recordable workplace injuries, 2,301,900 required days away from work, job 

restriction, or job transfer. These figures indicate that 4.7 of every 100 full-time workers 

in private industry experienced a recordable workplace injury, and 2.6 o f every 100 full­

time private-industry workers experienced one that resulted in missed work, job 

restriction, or job transfer.

While these numbers have significantly decreased over the past twenty-five years 

(the average recordable workplace injury rate in private industry was 9.2 per 100 full­

time workers in 1978), the current figures are still alarming when considering all of the
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factors that these statistics do not address. Specifically, the following aspects of 

occupational safety are o f equal importance and not taken into consideration with the 

statistics described above: the number o f workplace accidents that do not result in injury, 

the number of workplace injuries that do not result in consequences worthy to deem it 

“recordable,” the number o f workplace injuries that go uncounted because the injured 

individual does not report it, and the number of cumulative traumas (e.g., back pain) or 

chronic illnesses (e.g., asthma) that do not have a clear etiology.

An initial explanation for why employees experience injuries at work is that the 

physical aspects of their jobs (e.g., equipment in improper working order, work 

environment marred by hazardous substances) create dangerous work circumstances that 

make being safe impossible. While these physical characteristics are undoubtedly a cause 

of workplace accidents and injuries, the organization conceptualized as an open system 

with both physical- and human-related components (Fahlbruch & Wilpert, 1999) suggests 

that human-related factors (e.g., unsafe behavior) are also playing a role. Previous 

research by the National Safety Council supports this assertion by showing that 

approximately 40% of workplace accidents are the result of unsafe behavior (National 

Safety Council, 1996).

Given that occupational safety training is a standard component of virtually every 

job involving activities even minimally dangerous (Chhokar & Wallin, 1984; Cohen & 

Jensen, 1984; Reber & Wallin, 1984; Reber, Wallin, & Chhokar, 1990), it does not 

appear that the majority of workers engage in unsafe behaviors because they are lacking 

the necessary training to develop the knowledge and skills needed to work safely. 

Alternatively, it is likely that while workers are provided with safety training to acquire

2
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the needed knowledge and skills, they do not apply the learned safety behaviors to the job 

when they return from training. The action o f applying what one learns during training to 

the actual work environment is called transfer o f training, and it is formally defined as the 

“(1) generalization o f material learned in training to the job context and (2) maintenance 

of the learned material over a period of time on the job” (Baldwin & Ford, 1988, p. 64).

Statistics show that only about 10% of training content is actually transferred back 

to the job (Georgenson, 1982). Furthermore, a meta-analytic path analysis of training 

research showed that when transfer of training was regressed on knowledge attainment 

and skill acquisition, the relationship with knowledge attainment was nonsignificant and 

only 35% of the variance in transfer of training was explained by skill acquisition 

(Colquitt, LePine, & Noe, 2000). These results suggest that additional predictors beyond 

learning outcomes likely explain whether someone transfers the training content back to 

the job. Based on these findings, similar conclusions about safety training can be made. 

In particular, it can be concluded that factors other than acquiring the knowledge and 

skills taught in safety training are related to whether workers use the trained safety 

behaviors on the job.

Insights can be drawn from the general training literature to identify these 

predictors beyond knowledge and skills likely to be associated with transfer of safety 

training. For instance, in the study described above, Colquitt et al. (2000) also 

demonstrated that their model possessed the best fit to the meta-analytic data when 

personal (e.g., personality) and work environment (e.g., climate) characteristics were 

directly related to training outcomes such as transfer of training, rather than being fully 

mediated by learning outcomes (i.e. knowledge and skills). The purpose of the

3
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proposed study is to examine the direct and interactive effects of a trainee’s personal 

characteristics and the work environment to predict transfer of safety training. 

Specifically, the roles o f work locus of control, safety training transfer climate, and the 

interaction between these two variables to predict transfer of safety training will be 

investigated. First, the importance of the trainee’s personal characteristics and work 

environment for the transfer of training will be described below. Second, an overview of 

the roles of work locus of control and safety training transfer climate for predicting 

transfer of training along with research about these constructs in the occupational safety 

context will be presented. Third, the transfer of safety training outcome will be 

discussed. Finally, the research hypotheses for the present study will be specified. 

Transfer o f Training Predictors

Considerable research has been conducted to investigate the predictors of whether 

individuals apply the knowledge and skills learned in training when completing their job 

tasks (e.g., Baldwin & Ford, 1988; Holladay & Quinones, 2003; Salas & Cannon- 

Bowers, 2001). In 1988, Baldwin and Ford reviewed the research that had focused on 

transfer o f training and created a model depicting its predictors. In their model, they 

suggested that along with the learning that occurs during the training program, a trainee’s 

personal characteristics and work environment would affect whether the trainee applies 

the trained material in the workplace.

The importance of personal characteristics during training (e.g., affecting trainee 

motivation, learning during training, transfer after training) has been widely 

acknowledged (Fleishman & Mumford, 1989; Noe, 1986). In particular, the following 

trainee characteristics have shown to possess positive relationships with important

4
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training outcomes: locus of control (Baumgartel, Reynolds, & Pathan, 1984), need for 

achievement (Baumgartel et al., 1984), conscientiousness (Colquitt & Simmering, 1998), 

goal orientation (Ford, Smith, Weissbein, Gully, & Salas, 1998), and self-efficacy 

(Quinones, 1995).

In addition to the noted individual characteristics, reviews of training research 

(e.g., Baldwin & Ford, 1988; Salas & Cannon-Bowers, 2001) identified peer and 

supervisory support (Facteau, Dobbins, Russell, Ladd, & Kudisch, 1995; Huczynski & 

Lewis, 1980) as well as training transfer climate (Baumgartel & Jean-pierre, 1972; 

Tracey, Tannenbaum, & Kavanagh, 1995) as the key work environment variables 

predictive of transfer of training.

After reviewing the transfer o f training literature, Baldwin and Ford (1988) also 

provided some suggestions for future research when investigating these trainee and work 

environment characteristics. First, they suggested that the work environment 

characteristics such as training transfer climate be more clearly defined and their 

components be described with more specificity. Second, they advocated that training 

transfer climate be more aligned with the original conceptualization of climate 

(Schneider, 1983), so that the differences in climate across workgroups or organizations 

and its relationship with transfer of training could be assessed. Finally, they suggested 

that research investigate the interaction between the trainee’s personal characteristics and 

work environment to explain transfer of training. This specific suggestion was echoed by 

Salas and Cannon-Bowers (2001) in their review of training research. In the current 

study, these recommendations are all addressed by safety training transfer climate being 

clearly defined and examined at the contractor level as well as the interaction between

5
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work locus of control and safety training transfer climate being a focus of the study.

Now that a general review of transfer of training’s predictors has been presented, the 

trainee characteristic and work environment constructs of particular interest in this study 

will be discussed.

Work Locus o f  Control

Locus o f control is defined as an individual’s predisposition to view the 

consequences of his behaviors as controlled by himself (i.e., internal locus of control) 

versus the environment and others (i.e., external locus o f control) (Rotter, 1966). The 

dimensions of external and internal locus of control are viewed as poles of the locus of 

control continuum, allowing an individual to fall somewhere within the range of extreme 

internal locus of control to extreme external locus of control. While those with internal 

locus of control are more likely to believe that a strong contingency exists between their 

behavior and important outcomes (e.g., promotion, workplace injury), individuals with 

external locus of control possess the propensity to think that their receipt of outcomes is 

unrelated to their behavior.

Given these descriptions of individuals with internal and external locus of control, 

locus o f control should be an important predictor of work attitudes and work behaviors. 

For instance, a person who believes that he controls whether he receives important 

outcomes (internal locus of control) should most likely feel positive about his job and 

perform his job well in order to receive the outcomes. Likewise, an employee who feels 

that the power over outcomes is beyond his control (external locus o f control) will likely 

perform his job at a lower standard since he believes that the receipt of outcomes is not 

dependent upon his performance. Though the difference in work attitudes and work

6
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behaviors as a function o f locus of control will be lessened if positive outcomes are not 

available in the work environment, those with internal locus of control are still likely to 

demonstrate greater job performance because they perceive the act of controlling work 

behavior in itself as rewarding (Spector, 1982).

Indeed, in his review, Spector (1982) identified locus of control as one of the most 

examined personality characteristics in the organizational context, and in their meta­

analysis, Judge and Bono (2001) reported average corrected correlations of internal locus 

o f control with job performance and job satisfaction of .22 and .32, respectively. When 

investigating the effects of locus o f control on work outcomes, it has been examined both 

as a general construct (Rotter, 1966) and a construct embedded in the work context. 

Spector (1988) labeled the latter construct “work locus of control,” and it represents an 

individual’s beliefs about his control over experiences and outcomes at work. Along with 

greater job satisfaction and better job performance, internal work locus of control has 

been associated with greater employee well-being in the forms of better psychological 

and physical health (Spector, 1988; Spector & O'Connell, 1994). Similar findings for 

work locus of control have been obtained with samples from many different countries 

(Spector, Cooper, Sanchez et al., 2002).

As mentioned above, some evidence does exist that locus of control plays a role 

in training (Baumgartel et al., 1984). When describing his model depicting the effects of 

trainee attributes and attitudes on training, Noe (1986) indicated that when compared to 

those with external locus of control, those with internal locus of control should be more 

engaged and motivated to learn in the training program, since they believe that their 

effort in the training program will lead to the acquisition of new knowledge and skills.

7
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More importantly for transfer of training, those with internal locus of control should be 

more likely to transfer their new knowledge and skills to the workplace, since they 

believe that they can control the receipt of valuable rewards by utilizing the training 

content. Specifically, individuals with internal locus of control will transfer the training 

because they believe that using the learned knowledge, skills, and behaviors will result in 

important outcomes such as better job performance, praise by supervisors, and reduction 

in injury experiences.

Though this theory coupled with initial research suggests that locus of control 

should be related to transfer of training, Baldwin and Ford’s (1988) review of the transfer 

of training literature showed mixed results. For instance, while Baumgartel et al. (1984) 

found internal locus of control to be associated with intended effort to apply the training 

content when returning to the workplace, Noe and Schmitt (1986) reported non­

significant results between locus of control and motivation to transfer immediately 

following the training as well as actual behavior as rated by subordinates three months 

after the training program.

Since Baldwin and Ford’s review in 1988, research has continued to examine how 

locus of control is related to training outcomes. In two studies, Tziner and his colleagues 

obtained no main effect for locus of control on transfer o f training as rated by the trainees 

or their supervisors (Tziner & Falbe, 1993; Tziner, Haccoun, & Kadish, 1991). Though 

not the focus of their study, Smith- Jentsch, Salas, and Brannick (2001) observed trends in 

their results showing internal locus of control to be associated with greater (1) display of 

trained behaviors in a simulation subsequent to training and (2) transfer o f training one 

year after the program, however the correlations were nonsignificant. Finally, in a meta-
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analytic path analysis of training motivation, Colquitt et al. (2000) found that while locus 

o f control was negatively associated (lower values indicating greater intemality) with 

motivation to learn and posttraining self-efficacy, it was positively related to transfer of 

training.

Research conducted by Blau (1993) may provide insight into the nonsignificant 

relationships observed between locus of control and transfer of training. Blau (1993) 

showed that while work locus of control (Spector, 1988) possessed significant 

relationships with job performance criteria, general locus o f control (Rotter, 1966) did 

not. Based on the literature showing relationships to be stronger when the predictor and 

criteria are within the same context (e.g., work; Fisher, 1980), Blau contended that 

Spector’s work locus of control measure should be the preferred measure when 

examining locus of control’s relationships with work criteria. An investigation of the 

measures used in the training research, which obtained null findings between locus of 

control and transfer of training, showed that the general locus of control measure 

developed by Rotter or a subset of Rotter’s items were used. With respect to the finding 

from the Colquitt et al. (2000) meta-analysis, the result was based on only two studies, 

which are reviewed above, and the confidence interval for the meta-analytic correlation (r 

= .19) was almost inclusive of zero (C /=  .02, .36). In an attempt to provide a consistent 

work context for the study’s measures and maximize the potential for finding a 

relationship between locus of control and transfer of training, locus of control was 

assessed by using Spector’s work locus of control measure.

Along with the studies described above in the general work and training contexts, 

locus of control has been the subject of occupational safety research on only two

9
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occasions. First, Janicak (1996) found that workers with internal locus of control were 

less likely to be injured than workers with external locus o f control. Second, Kuo and 

Tsaur (2004) reported a positive relationship between external locus o f control and unsafe 

behavior in a large-scale study of construction workers in Taiwan. In addition to these 

studies that focused on locus o f control, research has been conducted by Jones and 

Wuebker to develop and examine the construct of safety locus of control. Consistent 

with Rotter’s (1966) conceptualization, safety locus of control refers to stable beliefs 

about one’s ability to influence whether he/she experiences accidents and injuries 

(Wuebker, 1986). When compared to participants with external safety locus of control, 

those with internal safety locus of control have experienced fewer and less severe 

occupational accidents (Jones & Wuebker, 1993).

Taken together, it appears that several reasons exist why work locus o f control 

should play an important role in transfer of safety training. First, the positive relationship 

between internal locus of control and general work outcomes is well documented.

Second, though the results for locus of control and transfer of training are mixed, the 

focus on work-specific locus of control makes it more likely that internal locus of control 

will be positively associated with transfer of safety training. Third, those studies in the 

occupational safety area including locus of control or a corollary (i.e., safety locus of 

control) did find promising results for internal locus of control and safety outcomes. 

Given these reasons, it is expected that greater transfer of safety training will be observed 

for those individuals with greater internal locus of control.

10
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Safety Training Transfer Climate

Training transfer climate has been shown to be a work environment factor that 

plays an integral role in training (Baldwin & Ford, 1988; Salas & Cannon-Bowers, 2001). 

The construct “training transfer climate” stems from the seminal research about 

organizational climate by Schneider and his colleague (Schneider, 1983; Schneider & 

Reichers, 1983). Organizational climate is defined as employees’ shared perceptions 

about an organization’s values and priorities, and it develops when individuals make 

similar inferences about these values and priorities by noting organizational policies and 

observing managerial actions (Schneider, 1990). To be consistent with the definition of 

organizational climate, it is important to assess training transfer climate by targeting 

employees’ shared perceptions at a level greater than the individual (for an example, see 

Tracey et al., 1995), though some studies have elected to define and correspondingly 

measure training transfer climate as individual perceptions (labeled perceived training 

transfer climate and for an example, see Smith-Jentsch et al., 2001).

The original research regarding training transfer climate was conducted by 

Rouiller and Goldstein (1993), who defined the construct as “shared perceptions about 

those situations and consequences which either inhibit or help to facilitate the transfer of 

what has been learned in training into the job situation” (p. 379). They found that 

training transfer climate at the level of the work site positively predicted individual-level 

transfer o f training after accounting for individual-level learning during training. A 

subsequent study by Tracey et al. (1995) provided additional evidence that high training 

transfer climate is associated with greater transfer of training. Their research showed 

that training transfer climate targeted at the workgroup level was positively related to
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individual-level transfer o f training after controlling for individual-level work behavior 

before training and knowledge attainment during training.

High training transfer climate has also been associated with greater self-reported 

efforts to apply the training on the job (Baumgartel et a l ,  1984) and transfer of training as 

observed by trained raters (Smith-Jentsch et al., 2001). When transfer o f training was 

regressed on training transfer climate in their meta-analytic path analysis, Colquitt et al. 

(2000) reported a beta coefficient for training transfer climate of .12, which was 

significant (p < .05). In fact, training transfer climate also positively predicted 

motivation to learn (P -  .24, p  < .05) and posttraining self-efficacy (P = .91, p  < .05), 

demonstrating its relationships with other important training outcomes (Colquitt et al., 

2000).

Given the minimal training research that has focused on safety training, it is not 

surprising that only two studies have investigated the role o f training transfer climate for 

safety training. First, some recent research found that training transfer climate was not 

related to workplace injury rates obtained from workers’ compensation claims, which 

were conceptualized as the transfer of safety training criteria (Sinclair, Smith, Colligan, 

Prince, Nguyen, & Stayner, 2003). Since Sinclair et al. also obtained null findings for 

other work environment and individual characteristic predictors, they speculated a 

problem with using injury outcomes as the transfer of safety training criteria, given their 

low base rate and contamination from myriad extraneous variables. Instead, the authors 

suggested that the measurement of safety behaviors would be a better operationalization 

of transfer of training.

12
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The other study that investigated the role o f training transfer climate in the safety 

context was conducted by Smith-Crowe, Burke, and Landis (2003), who developed the 

construct of “safety training transfer climate” and defined it as the extent to which 

employees perceive that their organization and its management value and prioritize the 

transfer of safety training. Upon reviewing the training transfer climate and safety 

climate literatures along with conducting a qualitative review o f comments provided by 

participants about their experiences with safety training, Smith-Crowe et al. proposed ten 

dimensions of safety training transfer climate, extracting eight from the literature and 

developing two from the qualitative comments.

The dimensions and their respective definitions are as follows: (1) social and goal 

cues-encouragement provided by supervisors and co-workers to use what one learned 

during training on the job and specific goals set with respect to the implementation of 

trainees’ knowledge, (2) task  cues-prompts to transfer training that are inherent in one’s 

job (e.g., clear opportunity to use training), (3) no-feedback consequences-supervisors’ 

indifference to one’s transfer of training, (4) punishment consequences-overt 

discouragement of the transfer of training, (5) extrinsic reinforcement consequences- 

receipt of external rewards (e.g., monetary incentives) upon the on-the-job display of 

behaviors learned during training, (6) intrinsic reinforcement consequences-receipt of 

internal rewards (e.g., appreciation by others) upon the on-the-job display of behaviors 

learned during training, (7) perceived importance of safety training programs-degree 

to which individuals think that safety training is valued within their organizations, (8) 

perception of management attitudes toward safety-degree to which individuals think 

that management values safety within their organizations, (9) perceived effects of

13
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required work pace on safety- extent to which required work pace is perceived to be 

more important than safety performance, and (10) perceived appropriateness of safety 

training-extent to which safety training is perceived to be appropriate in terms of 

content, presentation, and facilities.

Although Smith-Crowe et al. (2003) did provide an initial foundation for the 

development of safety training transfer climate, it seems that the construct could benefit 

from some additional work to clarify the dimensions. For instance, two of the 

dimensions created by Smith-Crowe et a l perceived effects o f  required work pace on 

safety and perceived appropriateness o f  safety training, were not identified from the 

literature but instead the result of a post-hoc analysis o f the qualitative data.

Furthermore, Smith-Crowe et al. dropped three o f the a priori dimensions (i.e., no­

feedback consequences, extrinsic reinforcement consequences, perceived importance of 

safety training programs) because they were not supported in the qualitative comments. 

Finally, some of the dimensions, particularly management attitudes toward safety and 

perceived effects o f  required work pace on safety, and their corresponding definitions do 

not specifically focus on the transfer of safety training. As an attempt to strengthen the 

safety training transfer climate construct, some initial pilot work was conducted in the 

current study. Specifically, when developing the self-report measure of safety training 

transfer climate, all of the ten dimensions were considered for inclusion on the scale, and 

the scale’s items were written to focus specifically on transfer of safety training while 

still preserving the dimensions’ original definitions as much as possible.

By utilizing samples from two organizations that possessed different safety 

training transfer climates (i.e., one significantly higher than the other), Smith-Crowe et al.
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(2003) found that safety training transfer climate moderated the relationship between 

participants’ knowledge from training and safety performance. Specifically, for those 

individuals employed at the organization with the higher safety training transfer climate, 

the relationship between safety knowledge and safety performance was stronger than for 

those working for the company with the lower safety training transfer climate. Though 

only this initial work has begun to examine the safety training transfer climate construct, 

it is a reasonable assertion that safety training transfer climate should be positively 

associated with transfer of safety training. This contention is largely based on the 

generally positive results within the training literature that have shown training transfer 

climate to be related to transfer of training.

Interaction between Work Locus o f  Control and Safety Training Transfer Climate

As stated above, the interaction between trainee characteristics and the work 

environment during training has been cited as a topic in need of further research (Baldwin 

& Ford, 1988; Salas & Cannon-Bowers, 2001). In the current study, the moderating role 

of work locus of control on the relationship between safety training transfer climate and 

transfer o f safety training is of particular interest.

In the general organizational context, locus of control has been shown to 

moderate the relationships between performance feedback and organizational 

commitment (Tang, Baldwin, & Frost, 1997), shiftwork and fatigue (Smith, Tanigawa, 

Takahashi, Mutou, Tachibana, Kage, & Iso, 2005), work demands and job strains 

(Naswall, Sverke, & Hellgren, 2005; Parkes, 1991), and various job characteristics and 

job attitudes (Knoop, 1981). Additionally, studies have obtained significant results 

demonstrating that locus of control interacts with constructs at the organizational level
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(e.g., organizational frustration: Storms & Spector, 1987) and constructs that are climate- 

oriented (e.g., psychological climate: Witt, 1989) to predict individual-level behavior.

For each study noted above, the relationship between the variables was stronger 

for individuals with external locus o f control than those with internal locus of control. 

Those with external locus of control are sensitive to the work environment and depend on 

outside factors to guide their job attitudes and work behaviors (Blau, 1993; Spector,

1982). Furthermore, those with external locus o f control do not attempt to exert control 

over the work environment; as a result, they are passively affected by stressors and 

experience greater strains (Naswall et al., 2005). Conversely, individuals with internal 

locus of control look to themselves for direction and are less influenced by the work 

environment (Blau, 1993; Spector, 1982).

Within the training context, few studies have examined the moderating role of 

locus of control. Tziner et al. (1991) found that those with internal locus of control 

engaged in greater transfer of training than trainees with external locus of control. When 

explaining this finding, the authors cited a lack of support for the training program in the 

work environment and suggested that those with external locus of control were less likely 

to transfer the training due to their heightened sensitivity to this lack of support. 

Furthermore, Smith-Jentsch et al. (2001) found that locus of control moderated the 

relationship between perceived training transfer climate and transfer of training (i.e., 

frequency of trained behaviors observed by others during a simulation) for an 

assertiveness training program. The pattern of the interaction was consistent with the 

results o f the above studies such that the relationship was stronger for those with external 

locus of control compared to internal locus of control.
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It is reasonable to assume that similar moderating effects will be observed for 

work locus of control when investigating the relationship between safety training transfer 

climate and transfer o f safety training. While the relationship is expected to be positive 

for both those with internal and external locus of control, it is hypothesized to be stronger 

for individuals with external locus o f control. Individuals with internal locus of control 

are less likely to use the work environment as an indicator o f their behavior, instead 

believing that their personal effort will dictate their use o f the trained safety behaviors on 

the job. Conversely, safety training transfer climate will be more likely to determine the 

behavior of those with external locus of control, due to their acute sensitivity and 

responsiveness to the work environment (Blau, 1993; Spector, 1982)

Transfer o f  Safety Training

When examining the effectiveness o f a training program, it is important to 

consider a variety of criteria. Kirkpatrick’s four-level model (1959a, 1959b, 1960a, 

1960b) of training outcomes is the most common evaluative framework used to assess a 

training program (Salas & Cannon-Bowers, 2001). Specifically, Kirkpatrick proposed 

that training effectiveness be determined by examining the trainees’ reactions (e.g., 

affective responses toward the training), trainees’ learning (e.g., knowledge resulting 

from the training), trainees’ behavior (e.g., use of the training in the workplace), and 

organization’s results (e.g., effects of the training on organization-level outcomes). In 

1997, Alliger, Tannenbaum, Bennett, Traver, and Shotland revised Kirkpatrick’s model 

in several ways, which included dividing the reactions component into affective (e.g., 

satisfaction with the training program) and utility (e.g., usefulness of the training content
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on the job) reactions and labeling the “behavior” component o f Kirkpatrick’s model 

“transfer.”

Although it is widely acknowledged that all of the outcomes are important when 

evaluating training programs, trainees’ behaviors (i.e., transfer) and organizational results 

are by far the least investigated outcomes due to limited accessibility to the trainees 

following the completion of the training program (Salas & Cannon-Bowers, 2001). Even 

when reviewing the transfer of training literature, Baldwin and Ford (1988) included 

studies that assessed transfer with attitudinal measures because of the limited research 

that actually used a behavioral measure. The constructs assessed on these attitudinal 

measures included the trainee’s intended effort to apply the learned material on his job 

(Baumgartel & Jean-pierre, 1972), perceived appropriateness o f the training material 

(Hicks & Klimoski, 1987), attempts to transfer the material back to the workplace 

(Huczynski & Lewis, 1980), and anticipated job performance change resulting from the 

training program (Miles, 1965). Based on Alliger et al.’s (1997) work, these measures 

would actually be included within the level one training outcome “utility reactions.” 

While a meta-analysis of the relationships between the training outcomes showed that 

utility reactions did possess positive relationships with transfer (Alliger et al., 1997), the 

authors asserted that utility reactions cannot serve as a substitute for behavioral measures 

when assessing transfer.

The lack of focus on transfer and behavioral assessments is also a common 

occurrence in safety training research. Safety training programs have been implemented 

to teach safety behaviors focusing on the reduction of back and neck injuries (Linton, 

1991), the compliance with safety standards (Wells, Stokols, McMahan, & Clitheroe,
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1997), the management o f dangerous work assignments (Hickman & Geller, 2003), and 

the recognition of safety hazards (Kowalski-Trakofler & Barrett, 2003). For these 

programs, training effectiveness was measured either by a knowledge or skill assessment 

at the end of training (learning outcome) or an analysis of changes in organizational 

injury incidence (results outcome) following the implementation o f the program.

One recent study that has utilized a behavioral measure was conducted by Smith- 

Crowe et al. (2003) to examine how knowledge from safety training and safety training 

transfer climate is associated with safety performance. In their study, they used the 

General Safety Performance Scale (GSS; Burke, Sarpy, Tesluk, & Smith-Crowe, 2002) 

as the safety training outcome. Burke et al. (2002) developed the GSS as a measure of 

safety task behaviors thought to be applicable and required for all jobs in which safety is 

a concern. It includes the following four dimensions: (1) using personal protective 

equipment, (2) engaging in work practices to reduce risk, (3) communicating health and 

safety information, and (4) exercising employee rights and responsibilities.

A limitation associated with the use o f this measure as the study’s outcome is 

worthy of attention. The outcome of the Smith-Crowe et al. (2003) study would have 

been better aligned with the predictors (i.e., safety knowledge as the number of safety 

training courses passed, safety training transfer climate) if the behaviors on the safety 

performance measure had been shown to be the focus of safety training. In the current 

study, this limitation was reconciled by some preliminary research being conducted to 

ensure that the behaviors representing transfer of safety training are actually the focus of 

safety training. Specifically, transfer of safety training was assessed by the trainees’ self- 

reported engagement in the behaviors that are the focus of safety training programs
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attended by the trainees. While it is acknowledged that the use of the self-report method 

to assess transfer of training is a limitation of the current study (labeled elsewhere as 

“perceived training transfer,” Facteau et al., 1995), the method has been utilized in 

previous training studies (e.g., Smith-Jentsch et al., 2001) and recognized as common by 

two training reviews (Baldwin & Ford, 1988; Salas & Cannon-Bowers, 2001). 

Furthermore, safety behaviors are also often self-reported in occupational safety research 

(e.g., Hofmann & Stetzer, 1996).

This study builds on the work by Smith-Crowe et al. (2003) by continuing to use 

behaviors from the GSS as part of the transfer of safety training measure. Besides the 

GSS, another safety behavior measure was recently developed by Hofmann, Morgeson, 

and Gerras (2003). They created a safety citizenship behavior (SCB) scale by adapting 

existing organizational citizenship behavior measures. The SCB includes six dimensions, 

listed here each with an exemplar: ( 1) helping-volunteering for safety committees, (2) 

voice-raising safety concerns during planning sessions, (3) stewardship-protecting 

fellow crew members from safety hazards, (4) whistleblowing-reporting crew members 

that violate safety procedures, (5) civic virtue-attending safety meetings, and (6) 

initiating safety related change-trying to improve safety procedures.

Little work has been conducted to ensure that the safety behaviors included on the 

SCB are indeed outside the scope of one’s required job tasks, with the exception of 

Hofmann et al’s (2003) participants rating them as such when compared to six items from 

the GSS. Additionally, Hofmann et al. showed that when subordinates viewed their 

supervisors’ leadership positively, they were more likely to perceive the SCB items as 

part of their job, suggesting that under some circumstances the items may be viewed as
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required safety behaviors. Finally, no research has examined whether the GSS and SCB 

items are the subject o f occupational safety training. Given these reasons and to ensure a 

comprehensive transfer o f training outcome, both the GSS and SCB’s items were 

considered for inclusion as part of the transfer of safety training measure. Now that all of 

the study’s components have been elaborated upon (i.e., work locus o f control, safety 

training transfer climate, interaction between work locus o f control and safety training 

transfer climate, transfer o f safety training), the study’s hypotheses will be specified. 

Specification o f  Hypotheses

As outlined above, work locus of control represented the trainee’s personal 

characteristic and safety training transfer climate represented the work environment 

construct. Additionally, transfer o f safety training was represented by some of the safety 

behaviors from the GSS (Burke et al., 2002) and the SCB (Hofmann et al., 2003), which 

is described in detail below. Furthermore, safety training transfer climate was assessed at 

the contractor level while work locus of control and transfer of safety training were 

assessed at the individual level. The levels o f analysis for the current study are also 

explained in detail below. Based on the review of the research presented above, the 

following three hypotheses were derived:

Hi: A positive relationship will exist between safety training transfer climate

and transfer of safety training such that an increase in safety training 

transfer climate will be associated with an increase in transfer of safety 

training.

H2: A negative relationship will exist between work locus of control (where

greater scores refer to more externality) and transfer of safety training
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such that those characterized as possessing greater external work locus of 

control will report engaging in less transfer of safety training.

H3: Work locus of control will moderate the relationship between safety

training transfer climate and transfer o f safety training. Specifically, the 

relationship between safety training transfer climate and transfer of safety 

training will be stronger for those individuals with more external work 

locus o f control than those with more internal work locus of control.

In an attempt to further clarify the current study’s expected relationships between safety 

training transfer climate, work locus of control, and transfer o f safety training, Figure 1 is 

presented below. The y-axis refers to transfer of safety training, the x-axis represents 

safety training transfer climate, and the lines within the figure refer to internal and 

external work locus o f control. The values are hypothetical to allow for the illustration 

prior to data analysis.

In the figure, the main effects of both safety training transfer climate and work 

locus of control are displayed. Additionally, work locus of control serves as a moderator 

such that the slope of the regression line representing external work locus of control is 

steeper than the one representing internal work locus of control. This suggests that the 

relationship between safety training transfer climate and transfer of safety training is 

stronger for externals compared to internals.

It should be noted that the pattern of the interaction observed by analyzing the 

study’s actual data might look different than the example presented here but would still 

support the hypotheses if (1) safety training transfer climate is positively associated with 

transfer of safety training, (2) work locus of control is negatively associated with transfer
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of safety training, and (3) the line representing external work locus o f control is steeper 

than the line representing internal work locus of control.

Work Locus o f Control 
Internal

Work Locus o f Control 
External

cn

Low High

Safety Training Transfer Climate

Figure 1.
Hypothesis Three Depicted with Safety Training Transfer Climate as the X-Axis and 
Transfer o f Safety Training as the Y-Axis.

Levels o f  Analysis

Safety training transfer climate is based upon the original conceptualization of 

organizational climate (Schneider, 1990) and the work on training transfer climate 

conducted by Rouiller and Goldstein (1993). Since an important characteristic of the 

definition is “shared perceptions,” the targeted level of analysis for safety training 

transfer climate is higher than the individual. In the current study, the level of analysis 

was the contractor, which is consistent with the organizational level. The organization 

has served as the level of analysis for other climate constructs (Schneider & Reichers, 

1983) including those in the safety context (safety climate; Zohar, 2003). With respect to 

specific studies examining training transfer climate, Tracey et al. (1995) showed that 

training transfer climate could be reliably measured at a level higher than the individual
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(workgroup), and Smith-Crowe et al. (2003) distinguished between two organizations 

based on their safety training transfer climate.

Given that variables included in this study were both at the organizational level 

(safety training transfer climate) and at the individual level (work locus of control, 

transfer of safety training), a cross-level model was specified. In the current study, two 

cross-level hypotheses were investigated: (1) a cross-level main effect where 

organizational-level safety training transfer climate was hypothesized to predict 

individual-level transfer o f safety training and (2) a cross-level interaction where 

organizational-level safety training transfer climate and individual-level work locus of 

control were hypothesized to interact in predicting individual-level transfer of safety 

training.
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METHOD

Participants

Participants for this study were 128 pipefitters (34%), plumbers (38%), and 

steamfitters (28%) working in the construction industry in a northwestern state. These 

participants all belonged to a Local of an international trade union and were active (not 

retired) full-status (journeymen, not apprentices) members. The Local negotiates an 

employment contract with a group of construction contractors that employ the Local 

members on a project basis. Two weeks before the survey administration, an analysis 

was completed to ascertain the number of Local members currently working for each of 

the 188 contractors represented in the employment contract. The number of Local 

members employed by a specific contractor ranged from one to 284. To ensure that a 

sufficient number of responses (i.e., at least three; Hofmann et al., 2003) from Local 

members would be obtained to measure safety training transfer climate for each 

contractor, the Local members currently working for ten contractors that were employing 

25 to 232 members were targeted for participation. The total number of Local members 

targeted for participation by working at these ten contractors was 615. The Training 

Coordinator for the Local confirmed that all members asked to participate in the study 

had completed at least one safety-training class offered by the Local over the course of 

their membership.
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O f the 615 Local members that were asked to participate via a mailed survey, 189 

individuals returned the survey, resulting in a response rate of 31 %. Multiple criteria 

were then used to determine the final sample size for the study. First, only those 

respondents that provided complete data for the study’s variables were included. Second, 

some participants responded that one or more of the transfer of safety training behaviors 

were “not applicable” to their job. These respondents were removed from the study, 

because they were not performing a job that allowed the trained behaviors to be 

transferred. Having a “not applicable” option for each behavior provided the opportunity 

to differentiate between those that should be performing the trained behaviors because 

they are relevant for their job (of interest here) and those who received the training but 

are not working in jobs that require the use o f the material. Though previous pilot 

research with samples similar to the population of the current study showed the behaviors 

to be relevant, some jobs being performed by the current participants might lie outside 

the typical work for these trades. For nine of the sixteen transfer of safety training 

behaviors, at least one participant indicated that it was “not applicable” for his job, and 

the most participants (i.e., eleven) considered the behavior “take general precautions and 

meet permit requirements for confined space work” to be not applicable. A series o f Chi- 

Square tests were conducted to determine whether an individual’s area (i.e., working on 

the construction of new commercial structures, the service of commercial appliances such 

as air conditioners, or both) or trade (i.e., pipefitter, plumber, steamfitter) was related to 

whether he considered a behavior to be inapplicable, and no significant relationships 

were found.
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Finally, an analysis was conducted to see whether a sufficient number of 

individuals working for each contractor returned a completed survey. O f the ten 

contractors listed as options on the survey, sufficient sample sizes were obtained for nine 

contractors, with the sample sizes ranging from five to fifty-six respondents. Only two 

participants responded from one contractor and a few participants indicated that they now 

worked for a contractor “other” than those listed; therefore, these individuals were also 

removed from the study. By using these criteria, the final sample size for the current 

study was 128. It is worth noting that a test of goodness o f fit showed that the response 

rates across contractors did possess significant variation, x  (9) -  20.46, p  < .05.

Of these participants, 97% were male, and their average age was 45 years old. 

With regard to ethnicity, 93% were Caucasian, 3% were Native American, 1% were 

Asian, 1% were Hispanic, and the remaining 2% classified themselves as “Other.” With 

respect to their work environment, 89% indicated that they worked in construction, 5% in 

service, and 6% in both. Furthermore, participants had worked in their trade for 21.09 

years and belonged to the Union Local for 15.69 years. Finally, 80% of the participants 

reported that they had attended an apprenticeship program. The full descriptive statistics 

associated with the continuous demographic variables are displayed in Table 1 below. 

Using correlation and one-way analysis of variance (ANOVA), no significant 

relationships were found between any demographic information and the study’s variables 

(work locus of control, safety training transfer climate, transfer of safety training).
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Table 1.
Descriptive Statistics fo r  Continuous Demographic Variables

Variable Obtained Range M SD

Age 19.00-61.00 45.73 9.49

Years in Trade 1 .00-39 .00 21.09 9.82

Years in Union Local 0 .00-38 .00 15.69 9.05

Note. N =  128.

Measures

Safety training transfer climate. Safety training transfer climate was measured by 

a thirteen-item scale developed for the purposes o f this study. Participants were 

instructed to consider their formal safety training classes (not on-the-job training) that 

they had taken from the union, the contractor, and/or the company when responding to 

the statements. They indicated their agreement with each item on a six-point scale (i.e., 

strongly disagree, disagree, somewhat disagree, somewhat agree, agree, strongly agree). 

The thirteen items, five o f which were reverse scored, represented nine of the ten 

dimensions o f safety training transfer climate that were proposed by Smith-Crowe et al. 

(2003). Example items include “contractor management makes serious efforts to make 

safety training classes a high priority” and “my immediate foreman discourages me from 

applying my knowledge from safety training class when he thinks it is not necessary.” 

The entire measure is included in Appendix A with notations indicating the dimension 

that each item represents and whether the item is to be reverse scored. Participants’ 

responses were summed to create an overall score for perceived safety training transfer 

climate, with larger values representing higher perceptions. The term “perceived safety
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training transfer climate” is used to indicate that the climate construct is measured at the 

individual level (for an example o f climate used at the individual level, see Barling, 

Loughlin, & Kelloway, 2002). Upon aggregation to a higher level such as the 

organization, the construct is labeled “safety training transfer climate.” Internal 

consistency reliability was .90.

As mentioned above, the targeted level of safety training transfer climate was the 

contractor. As such, analyses were completed to determine whether the participants’ 

responses to the safety training transfer climate items could be aggregated to the 

contractor level. Specifically, two criteria should be met before aggregating individual 

responses to a higher level. It must be shown that (1) participants within the same group 

share similar perceptions and (2) participants in different groups share different 

perceptions. To evaluate whether participants working for the same contractor shared 

similar safety training transfer climate perceptions, within-group agreement was assessed 

using the rwg statistic (James, Demaree, & Wolf, 1993). The results indicated acceptable 

levels of agreement for all nine contractors (average rwg = .96). A one-way ANOVA was 

used to assess whether differences in safety training transfer climate perceptions existed 

across contractors, and the results were not significant, F  (8, 119) = 1.37 ,p >  .05. This 

suggested that the contractors did not possess significant differences in their levels of 

safety training transfer climate. However, given the high within-group agreement results, 

the participants’ responses were still aggregated to form a single safety training transfer 

climate score for each contractor. Given the mixed results used to decide whether to 

aggregate the climate perceptions to the contractor level, the individual-level correlation
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between perceived safety training transfer climate and transfer o f safety training was also 

examined for hypothesis one.

Since there was no available measure to assess safety training transfer climate, the 

present study completed the necessary steps to develop a reliable self-report scale. 

Initially, I wrote three items to represent each of the ten dimensions o f safety training 

transfer climate, resulting in a total of thirty items. Four union construction subject 

matter experts then provided initial suggestions to improve the relevance and clarity of 

the items for the targeted population (i.e., union construction workers). The items were 

then presented to the research team (i.e., four researchers in occupational health 

psychology, one at the doctoral level and three at the graduate level), who revised the 

items to improve their representativeness of the targeted dimensions, make certain they 

were at the appropriate literacy level, and ensure they met scale construction standards 

(e.g., no double-barreled wording).

After the research team had finalized the thirty items based on scale construction 

standards (Spector, 1992), two steps were completed to finalize the measure from a 

content perspective. First, five occupational safety instructors from the participating 

Local reviewed the items and provided feedback regarding their appropriateness for the 

population (i.e., union pipefitter and plumber journeymen) with respect to the reading 

level and terminology. The form administered to the instructors for this feedback is 

included in Appendix B. Finally, the measure was administered to eighty-five of the 

Local’s apprentices who had already completed a required safety training course as part 

of their apprenticeship. These participants were all currently working in the field and did 

not participate in the actual study. Of these participating apprentices, 70% were in the
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pipefitter program compared to 30% enrolled in the plumber apprenticeship. The 

apprentices attended one of two survey administration periods at the Local tra in in g  

facility, in which they were assembled in one room at the beginning o f their scheduled 

class time. They responded to each of the thirty items by indicating their agreement with 

the statement on a six-point scale (i.e., strongly disagree, disagree, somewhat disagree, 

somewhat agree, agree, strongly agree). A copy of the survey administered to the 

apprentices is included in Appendix C. Based on complete data from seventy-four 

respondents, the results of an item analysis (e.g., item mean and standard deviation; 

corrected item-scale correlations; scale reliability if  the item is deleted; scale mean, 

standard deviation, and reliability) were used, in conjunction with the criterion of 

adequate representation of the construct, to reduce the measure.

The final measure consisted of thirteen items and represented nine dimensions. 

Some of the dimensions (e.g., social and goal cues) were represented by multiple items 

due to the breadth of the dimension’s definition. The dimension “perceptions of 

management’s attitudes toward safety” was dropped in the final measure. From a 

theoretical perspective, this dimension’s definition (i.e., degree to which individuals think 

that management values safety within their organizations) was found to be virtually 

identical with overall definitions of safety climate (Zohar, 2003) and dimensions within 

safety climate (Mueller, DaSilva, Townsend, & Tetrick, 1999). Furthermore, the 

dimension did not focus specifically on safety training, which was inconsistent with the 

overall definition of safety training transfer climate. Empirically, the participants’ 

responses to this dimension’s items were not consistent with their responses to the other 

dimensions’ items, and the items’ means were high with limited variability. Based on the
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pilot data, the final thirteen-item measure possessed a mean of 54.13, a standard deviation 

of 8.26, and an alpha reliability estimate of .80 (N = 74).

Work locus o f  control. Locus o f control about work was measured by the eight 

items representing external control from the Work Locus o f Control Scale (WLCS; 

Spector, 1988). Respondents were asked to consider their beliefs about jobs in general 

and to indicate their agreement with each statement on a six-point scale (i.e., strongly 

disagree, disagree, somewhat disagree, somewhat agree, agree, strongly agree). An 

example item is “Getting the job you want is mostly a matter of luck,” and the scale as 

used in the current study is included in Appendix D. The responses to the eight items 

were summed for each participant with high scores representing externality and low 

scores, intemality. Internal consistency reliability was .88.

The WLCS has a total of sixteen items, eight written to assess external locus of 

control and eight indicating internal locus of control. For six samples, Spector (1988) 

reported internal consistency reliability estimates ranging from .75 to .85. Due to space 

limitations on the survey for the present research, the measure was reduced to only 

include the eight items representing external locus of control. These items were selected 

based on a suggestion by the creator o f the measure, who related that these items tend to 

show greater reliability (e-mail communication with Spector, February 2005). Spector 

also conveyed that when the WLCS was separated into two individual scales (i.e., 

external work locus of control and internal work locus of control), they demonstrated 

convergent validity with important work criteria (e.g., job satisfaction). Furthermore, 

analysis of a dataset provided by Spector and containing responses to the full WLCS (N  = 

136) showed that individually constructed scales representing the internally worded items
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and the externally worded items correlated significantly (r = .45, p  < .05). Finally, 

evidence exists that even when two factors are found within one scale that contains 

positively and negatively worded items, the two-factor structure may be a statistical 

artifact and might not actually indicate two separate constructs (Spector, Van Katwyk, 

Brannick, & Chen, 1997).

Transfer o f  safety training. Transfer o f safety training was assessed with a 

measure of sixteen safety behaviors shown to be the focus of safety training in a pilot 

study. Respondents indicated how frequently they engaged in each o f the sixteen 

behaviors on a six-point scale (i.e., never, once in a while, sometimes, quite often, 

frequently if not always, always). An example item is, “Engage in appropriate methods 

to notify workers, supervisors, and/or emergency coordinators o f emergency conditions,” 

and the measure in its entirety is included in Appendix E. The participants’ responses to 

all items were summed to create their transfer o f safety training scores, and the internal 

consistency reliability was .91.

These items were taken from the GSS and SCB scales developed by Burke et al. 

(2002) and Hofmann et al. (2003), respectively. These items have been used as part of 

the GSS and SCB to measure safety performance in previous studies with pipefitter 

members of other Locals within the same international union. When isolating the items 

used to measure transfer o f safety training here, the internal consistency reliability 

estimate was .86 (N=  368).

For the purposes of the present research, some initial pilot work was necessary to 

ensure that the safety behaviors on the GSS and SCB actually served as training content 

and would therefore appropriately represent the transfer of safety training outcome. To
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develop the transfer of safety training outcome, a measure of 52 safety behaviors was 

created that included twenty-six items from both the GSS and the SCB. Though the 

original GSS and SCB measures were each comprised of twenty-seven items, reviews of 

the measures by previous focus groups of members from other Locals within the same 

international union indicated that one item from the GSS (i.e., inspects engineering 

controls as dictated by conditions) and one item from the SCB (i.e., volunteers for safety 

committees) were not appropriate for the population of interest.

Safety behaviors from both the GSS and SCB were included because limited 

research has been conducted to examine the differences in the behaviors thought to be 

required for the job (GSS behaviors) or outside the scope of one’s required job tasks 

(SCB behaviors). For instance, Hofmann et al. (2003) found that their participants 

viewed six items from the GSS as a more required part o f their job than the safety 

behaviors on the SCB. Furthermore, my previous studies with union pipefitter 

journeymen found that the participants reported engaging in the GSS and SCB behaviors 

with similar frequency. Finally, no research to date has investigated whether the GSS 

and SCB behaviors are differentially focused on during safety training, though logic 

would suggest that the GSS behaviors would be emphasized more heavily in safety 

training classes than the SCB behaviors.

The survey of the fifty-two safety behaviors was given to eighty-five pipefitter 

and plumber apprentices as part o f the administration described above to finalize the 

safety training transfer climate measure. The survey is included in Appendix F. Seventy- 

two o f the apprentices returned the survey with complete data for the fifty-two behaviors. 

The participants were instructed to respond to the items by thinking about the safety
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training classes that they had completed as part o f their apprenticeship. A prompt was 

included that asked whether the behavior was discussed during safety training class, and 

the participants responded on a three-point scale (i.e., no, sometimes, yes). Five o f the 

Local’s instructors who taught the apprentices’ safety training classes as well as 

joumeymen-level safety classes completed a similar survey, included in Appendix G. 

They were instructed to indicate the extent to which the information that they taught in 

their safety classes focused on each o f the safety behaviors, and the same response scale 

as the apprentice survey was used.

Based on the data from the apprentices and instructors, sixteen items were 

retained to represent the transfer of safety training outcome. An item was retained if the 

average score on the three-point scale, corresponding to the extent that the behavior was 

the focus of safety training class, was greater than 2.50 as rated by both the apprentice 

and instructor samples. While thirteen of the items were from GSS dimensions (three 

from using personal protective equipment, six from engaging in work practices to reduce 

risk, and four from communicating health and safety information), the SCB dimensions 

of helping and stewardship were also represented in the final measure by one and two 

items, respectively. The safety performance dimension corresponding to each item is 

noted on the measure in Appendix E.

Procedure

Survey administration. This study was conducted in conjunction with three other 

surveys administered simultaneously to the rest of the Local membership. To encourage 

participation in the studies, the Training Coordinator announced the project at a monthly 

union meeting and included an article about the project in the Training Center newsletter.
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As an incentive to complete the survey, each participant was awarded one hour of 

continuing education credit. Each member who accumulates twenty hours of continuing 

education credits in a calendar year receives $500.00 from the Training Center.

A survey packet was mailed to each o f the 615 members that were identified as 

currently working for the ten contractors employing a sufficient number of members, as 

described above. The survey packet included a cover letter that outlined the purpose of 

the project, the sources financing the project, and the support for the project by the 

Local’s leadership. Also enclosed in the packet were the survey and a business reply 

envelope. Two weeks following the survey administration, a reminder postcard was sent 

to all potential respondents encouraging them to participate if  they had not done so 

already. An extra survey packet was mailed to those who requested one by contacting the 

research team.

Analytical Approach

Hierarchical linear modeling (HLM; Raudenbush & Bryk, 2002) was used as the 

primary analytical technique, since the constructs in the current study were multilevel in 

nature with safety training transfer climate at the contractor level (level two) and work 

locus of control and transfer of safety training at the individual level of analysis (level 

one). All analyses were conducted using HLM for Windows 6.0 (Raudenbush, Bryk, & 

Congdon, 2004).

A random coefficient model with two levels was estimated for the dependent 

variable transfer of safety training. At the first level, the main effect of work locus of 

control was estimated. At the second level, the main effect of safety training transfer 

climate and the cross-level interaction between work locus of control and safety training
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transfer climate were estimated. When the main effects, interaction, and errors were 

included, the gamma coefficients in the following equation were estimated:

Yy =  yoo +  y o i f f j  + y  10Xij +  y  11 WjXy + uoj + uijXy + r\j  ̂where the

subscripts i and J  refer to the level one (participant) and level two (contractor) variables,

Yrespectively. Additionally, ij represents transfer of safety training for participant i who

works for contractor j ,  represents safety training transfer climate for contractor j ,  

v
^  ij represents work locus of control for participant / who works for contractor j ,  and

^ j ^ i j  represents the interaction between safety training transfer climate and work locus 

of control. Furthermore, Wand V represent the random effects of the model (i.e., error 

terms), where fu is the traditional individual level error term, Uo, is the variability of 

transfer of safety training between contractors, and Uy is the variability o f the 

relationship of work locus of control to transfer of safety training between contractors.

As the level one variable, work locus of control was group-mean centered, and the level 

two variable (safety training transfer climate) was grand-mean centered. This centering 

approach is recommended when a cross-level interaction is investigated (Hofmann & 

Gavin, 1998).
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RESULTS

Possible ranges, obtained ranges, means, standard deviations, correlations, and 

estimates of reliability for the study’s variables are included in Table 2. As mentioned 

above, the descriptive statistics and correlations were computed for both individual-level 

safety training transfer climate {perceived safety training transfer climate) and contractor- 

level safety training transfer climate, based on the mixed results for aggregation. For 

contractor-level safety training transfer climate, a participant’s score was represented by 

the average o f the responses to safety training transfer climate made by all participants 

working for that specific contractor. Because of the method used to create the contractor- 

level safety training transfer climate variable (i.e., the score for all participants working 

for a certain contractor is a constant), the variability associated with this construct was 

greatly reduced. As a result, it is not appropriate to compare the correlation patterns for 

perceived safety training transfer climate and safety training transfer climate in Table 2. 

The appropriate analysis for examining support for hypothesis one at the contractor-level 

is HLM, which takes into consideration the individual and organizational information at 

the same time.

With respect to the descriptive statistics, the means for safety training transfer 

climate and transfer of safety training were high, while the mean for work locus of 

control fell in the center of the possible range of values. All variables possessed adequate 

variation and reliability for subsequent analyses. Histograms as well as tests of skewness
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and kurtosis were conducted to examine the shape of the variables’ distributions.

Overall, the results showed perceived safety training transfer climate to possess a 

relatively normal (skewness = .05) and flat (kurtosis = -.36) distribution, work locus of 

control to be a positively skewed (skewness = .98) and peaked (kurtosis = 1.64) 

distribution, and the distribution for transfer of safety training to be negatively skewed 

(skewness = -1.26) and peaked (kurtosis = 1.35).

The correlation matrix in Table 2 provides some initial information about 

hypotheses one and two. Hypothesis one predicted a positive relationship between safety 

training transfer climate and transfer of safety training. Some preliminary support was 

found for this hypothesis, as both perceived safety training transfer climate (r = .45,/? < 

.05) and contractor-level safety training transfer climate (r = .22, p  < .05) were 

significantly correlated with transfer of safety training. Furthermore, hypothesis two 

predicted a negative relationship between work locus o f control and transfer of safety 

training such that participants indicating more internal locus o f control would report 

greater transfer of safety training. The correlation results did not provide support for this 

hypothesis, as the relationship between work locus of control and transfer of safety 

training was nonsignificant (r = -.08, p  > .05). Finally, though not the focus of the 

current study, a significant relationship was observed between perceived safety training 

transfer climate and work locus of control (r = -.34,/? < .05), where those characterized 

with greater internal locus of control reported higher perceptions of safety training 

transfer climate.
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Table 2.
Descriptive Statistics and Intercorrelations Among Study Variables

Variable Possible Range Obtained Range M SD 1 2 3 4

1. Perceived Safety Training 
Transfer Climate 13 .00- 78.00 3 8 .0 0 - 78.00 58.80 9.04 (.90)

2. Safety Training Transfer Climate 13 .00- 78.00 5 3 .6 2 - 64.20 58.80 2.63 .29* N/A

3. Work Locus o f Control 8.0 0 - 48.00 8 .0 0 -  48.00 20.80 7.01 -.34* .04 (.88)

4. Transfer of Safety Training 16 .00- 96.00 6 2 .0 0 - 96.00 87.96 7.91 .45* .22* -.08 (.91)

Note. N =  128. Perceived safety training transfer climate is at the individual level, and safety training transfer climate is at the 
contractor level. Internal consistency reliabilities appear in parentheses along the diagonal. No internal consistency reliability 
estimate available for safety training transfer climate.
* p <  .05.



The study’s hypotheses were further tested with HLM, as described above. For 

the HLM analysis, safety training transfer climate was defined at the contractor level.

The model’s estimated fixed effects are displayed in Table 3. Additional support was 

found for hypothesis one, with the gamma coefficient for the level-two main effect of 

safety training transfer climate being significant (t = 3.22, p  < .05). Taken together, both 

the correlation and HLM results suggest that higher perceptions of safety training transfer 

climate are associated with greater transfer of safety training.

Although the correlation results did not support hypothesis two, the findings from 

the HLM analysis did show a significant gamma coefficient for work locus of control 

predicting transfer o f safety training (t = -2.56, p  < .05). Specifically, the negative 

coefficient indicates that greater internal locus of control was related to more transfer of 

safety training, which is consistent with hypothesis two. Finally, the gamma coefficient 

for the cross-level interaction between work locus of control and safety training transfer 

climate was nonsignificant (t = -1.55, p  > .05), providing no support for hypothesis three.
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Table 3.
Estimation o f  Random Coefficients Model while Predicting Transfer o f  Safety Training

Variable y SE y T-ratio p-value

Level 1

Intercept 87.89 0.83 106.30 .00

Work Locus of Control -0.14 0.05 -2.56 .04

Level 2

Safety Training Transfer Climate 0.68 0.21 3.22 .02

Work Locus of Control X 
Safety Training Transfer Climate -0.03 0.02 -1.55 .17

Note. N  = 128.

Though the interaction between work locus of control and safety training transfer 

climate to predict transfer of safety training was nonsignificant, a figure representing the 

relationship was still created for exploratory purposes. For Figure 2, high and low safety 

training transfer climate as well as external and internal locus of control were defined as 

one standard deviation above and below the mean for the variable, respectively.

In the figure, the X-axis refers to safety training transfer climate, and the two lines 

represent internal and external locus of control. When compared to the pattern that was 

expected for hypothesis three (see Figure 1), the form of the interaction based on the 

study’s results is somewhat consistent. Specifically, a main effect for safety training 

transfer climate is evident, with the slopes of both lines being markedly positive. 

Furthermore, the relationship between safety training transfer climate and transfer of 

safety training does seem to be stronger for those with external locus o f control compared 

to internal locus of control, based on the steepness of the lines’ slopes. Some aspects of

42

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



the relationship were not anticipated. For instance, the main effect o f work locus of 

control is not as pronounced. Also, while it was anticipated that the highest transfer of 

safety training would be observed for those with internal locus of control and high safety 

training transfer climate, the results show that transfer of safety training was the highest 

for those with external locus of control and high safety training transfer climate. 

However, it was anticipated that those with external locus of control and low safety 

training transfer climate would engage in the least amount of transfer of safety training.

-♦— W o rk  L ocu s o f  
C on tro l Internal

« — W ork  L ocu s o f  
C on tro l External

L ow  H igh

S afety  Training T ransfer Climate

Figure 2.
Results fo r  Hypothesis Three Depicted with Safety Training Transfer Climate as the X- 
Axis and Transfer o f  Safety Training as the Y-Axis.

The hierarchical linear model also estimates the variance components (i.e., 

variance of error terms), as shown in Table 4 below. In general, variance components 

that are different from zero indicate that variability exists in the data that is not well 

explained by the model. The results in Table 4 show a large level-one variance 

component (i.e., To as the individual level error component) and a somewhat large level- 

two component representing the variability of transfer of safety training between 

contractors (i.e., Uoj). These findings suggest that incorporating other predictors at both
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levels into the model may increase the model’s explanatory power. Alternatively, the 

variability of the level-two error term for work locus of control (i.e., U\j) was zero, 

suggesting that the variability for this aspect of the model is sufficiently explained.

Table 4.
Estimation o f  Variance Components while Predicting Transfer o f  Safety Training

Variable a2 X jp-value

Uoj 2.53 11.24 .13

U\j 0.00 6.65 .50

r,j 58.24

Note. N =  128.
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DISCUSSION

This study examined the direct and interactive effects of work locus of control 

and safety training transfer climate to predict transfer of safety training. The results 

provided partial support for the hypotheses. Specifically, hypothesis one (i.e., positive 

relationship between safety training transfer climate and transfer o f safety training) was 

supported when safety training transfer climate was defined at both the individual 

(correlation result) and contractor (HLM result) levels. This finding is encouraging, and 

its theoretical as well as practical implications will be discussed in detail below. The 

results associated with hypothesis two (i.e., negative relationship between work locus of 

control and transfer of safety training), were less conclusive, with the results of the 

correlation analyses being non-supportive and the results of the HLM analyses being 

supportive. Potential reasons for these contradictory results will be presented below. 

Finally, hypothesis three (i.e., interaction between safety training transfer climate and 

work locus of control to predict transfer of safety training) was not supported. Since this 

hypothesis was not supported, the pattern of the interaction that was observed will be 

only briefly discussed here.

Theoretical and Practical Implications

The support for hypothesis one suggests that safety training transfer climate is a 

viable predictor of transfer o f safety training. Specifically, the positive relationship 

indicates that higher levels o f safety training transfer climate are associated with greater

45

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



transfer of safety training. While previous research has shown that transfer climate 

positively predicts transfer o f training (Colquitt et al., 2000), this is one o f the few studies 

that has examined the relationship between transfer climate and transfer o f training in the 

safety context and the first study to build on the work by Smith-Crowe et al. (2003) to 

further research the construct of safety training transfer climate. From a theoretical 

perspective, the study’s results did show that (1) safety training transfer climate could be 

measured reliably using a self-report method and (2) participants working for the same 

contractor could possess consistent perceptions about safety training transfer climate. 

Extrapolations about the importance of the work environment in predicting transfer of 

safety training can also be made based upon the positive results for safety training 

transfer climate. In particular, the findings from this study suggest that the work 

environment serves a critical role in the transfer of safety training. Other potential work 

environment variables to consider when examining transfer o f safety training are 

elaborated upon in a later section.

Practically speaking, one can infer from the strong relationship between safety 

training transfer climate and transfer of safety training that organizations can support 

their employees’ transfer o f safety training by increasing their safety training transfer 

climate. Specific activities that could promote a high safety training transfer climate 

include encouraging supervisors and coworkers to support trainees’ use of safety 

behaviors and prioritizing safety even when faced with tight deadlines. Admittedly, the 

overall perceptions of safety training transfer climate for the current participants were 

already high, which may be a function of the union work environment, but it is asserted 

that maximum transfer of safety training is the goal, given the gravity of potential
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consequences if  the safety behaviors are not practiced. Therefore, organizations should 

continue to work towards better safety training transfer climates, even if employees’ 

original perceptions are already high.

As described above, differences in the correlation and HLM results were obtained 

for work locus o f control. Specifically, the correlation analysis showed a nonsignificant 

relationship between work locus of control and transfer of safety training, and a negative 

relationship was found with the HLM analysis. To explore potential reasons why the 

nonsignificant correlation was obtained, a scatterplot was conducted, displayed in Figure 

3 below. The line in the figure represents the regression line for transfer of safety 

training being regressed on work locus o f control. A negative relationship can be 

observed with the regression line, though the strength of the relationship is clearly weak. 

While it appears that the general trend of the data was consistent with hypothesis two, the 

scatterplot shows that not all participants’ responses conformed to this trend.
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Figure 3.
Scatterplot o f  the Relationship between Work Locus o f  Control and Transfer o f  Safety 
Training.

The relationship between work locus of control and transfer o f safety training may 

also be attenuated because of the nature o f the constructs’ distributions, with work locus 

of control being positively skewed and transfer of safety training being negatively 

skewed. Put simply, the participants’ responses were clustered in the top left quadrant of 

Figure 3 (internal locus o f control and high transfer of safety training), leaving less 

variation across the range of possible scores and less likelihood for a significant 

correlation. The author o f the work locus of control scale provided the following United 

States norms based on thirty-seven samples totaling 5,477 people: a mean of 20.00, a
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mean standard deviation of 9.90, and a mean coefficient alpha of .83 (e-mail 

communication with Spector, August 2005). While the scale’s mean in the current study 

(20.80) was very similar to the norm, the standard deviation was smaller (7.01), and the 

coefficient alpha was larger (.88). Overall, it seems that the scale was functioning 

consistently with prior research using the measure, with the exception of slightly less 

variability being observed when compared to the norm. The less variability observed in 

work locus of control for this sample may be explained by the fact that individuals tend to 

gravitate towards certain types of jobs based on their personality characteristics such as 

work locus of control (Spector, 1982). Since this study focused on individuals that 

worked in basically the same occupation (i.e., union construction pipefitter), it is not 

surprising that their levels o f work locus o f control were similar.

Beyond the mathematical explanations offered here for the nonsignificant 

relationship, previous research did show mixed results for locus of control as a predictor 

of transfer o f training (Baumgartel et al., 1984, Noe & Schmitt, 1986), with the trend of 

the studies using the more behavioral transfer measures obtaining nonsignificant results. 

Furthermore, no research to date has looked at the relationship between work locus of 

control (Spector, 1988) and training criteria, although Blau (1993) found work locus of 

control to be a better predictor of employees’ self-initiated developmental activities than 

general locus o f control.

From a theoretical perspective, locus of control may do a better job of predicting 

motivational constructs in the training context such as motivation to learn (Noe, 1986) 

than behavioral outcomes (i.e., transfer o f training). During the actual training process, 

the positive outcome of learning new knowledge and skills is obvious and the
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contingency between effort and learning is easily recognized, both o f which would 

facilitate a positive relationship between internal locus of control and motivation to learn 

(Spector, 1982). In the case of the participants’ union work environment, the positive 

outcomes for transfer of safety training, and even overall good job performance, may not 

be as obvious as some outcomes like compensation increases and promotions are in other 

work environments. This circumstance may make it less likely for work locus of control 

to play a large role in the transfer of safety training.

Although the scatterplot in Figure 3 seems to explain the nonsignificant 

correlation result, it does not account for the significant HLM result. It is likely that a 

suppression effect (Chen & Krauss, 2004) is occurring in the HLM analysis.

Specifically, work locus o f control is serving as a suppressor by removing criterion- 

irrelevant variance from another predictor (i.e., safety training transfer climate), which 

can artificially boost the predictability o f both the predictor and the suppressor. The 

HLM results are consistent with what would be expected if work locus of control were 

serving as a suppressor, with the gamma coefficients for both safety training transfer 

climate and work locus o f control being larger than their validity coefficients. In 

summary, it is likely that the significant relationship between work locus of control and 

transfer of safety training observed in the HLM analysis, though supportive of hypothesis 

two, is a statistical artifact.

Finally, hypothesis three was not supported, since the interaction between work 

locus of control and safety training transfer climate to predict transfer o f safety training 

was not significant. For exploratory purposes, the form of the interaction is depicted in 

Figure 2 and does show some similarities to the pattern that was anticipated, which is
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shown in Figure 1. For instance, the level and strength of the relationship between safety 

training transfer climate and transfer o f safety training for those with internal locus of 

control is consistent across the two figures. Also, both figures show the relationship 

between safety training transfer climate and transfer of safety training to be stronger for 

those with external locus of control. The one difference in the figures stems from the fact 

that the main effect for work locus o f control is not shown in Figure 2, resulting in those 

with external locus of control and high safety training transfer climate possessing the 

greatest transfer o f safety training. The lack of this main effect for work locus of 

control has been discussed at length above.

There are also empirical and theoretical reasons for the nonsignificant interaction 

result. From an empirical perspective, the overall small sample size coupled with the 

small number of level-two units make it possible that insufficient power was available to 

obtain a significant result (Luke, 2004). Indeed, given the interaction pattern that did 

emerge, it is likely that the same analysis with a larger overall sample size and more 

level-two units (e.g., thirty) would have resulted in a significant finding.

Theoretically speaking, the same reasons mentioned above to explain the 

nonsignificant main effect for work locus of control could make it a questionable 

candidate for the role of moderator of the relationship between safety training transfer 

climate and transfer of safety training. Based on the exploratory results showing that 

work locus of control is moderating the relationship to some degree, maybe other control 

constructs more aligned with the predictor and criterion variables would play a stronger 

role. Control variables have been shown to be important moderators in other contexts 

(van der Doef & Maes, 1999), and it is asserted that the interaction hypothesis in this
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study should not be disregarded at this point. Given the above empirical and theoretical 

explanations for the lack of support for hypothesis three, it seems that future research 

could (1) replicate the analysis for hypothesis three with a larger sample size in an 

attempt to obtain a similar interaction pattern and significant result and (2) examine the 

moderating role o f other more aligned control constructs (e.g., safety control: Snyder, 

Chen, Finlinson, Krauss, & Huang, 2004) for the relationship between safety training 

transfer climate and transfer of safety training.

Limitations

The current research represents a sound initial investigation into the relationships 

of work locus of control and safety training transfer climate with transfer of safety 

training; however, the study still possesses some limitations. In particular, there are 

limitations related to the study’s methodology (i.e., low response rate, single source of 

information, cross-sectional design) and construct measurement (i.e., focus on overall 

safety training rather than on one safety training program, lack o f education information 

for work locus of control).

With respect to the low response rate, attempts were made to encourage the 

targeted Local members to participate. These included keeping the survey length short, 

using the scantron formatting, offering one hour o f continuing education for returning the 

survey, and sending a reminder postcard. The response rate was consistent with those 

obtained for the other three surveys administered at the same time to the rest of the Local 

membership. Furthermore, the response rate was considerably higher than that obtained 

from mailed surveys to other Locals in the same union, which were approximately 15%. 

While the low response rate allows for the possibility o f nonresponse bias limiting the
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representativeness of the results, there is empirical evidence suggesting that the effects of 

this bias are small (Krosnick, 1999; Schalm & Kelloway, 2001).

Additionally, as noted above, significantly different response rates were obtained 

across contractors. Further analyses showed that the response rate for one contractor, 

from which only two surveys were returned, was significantly different from the response 

rates for all of the other contractors. Since the contractor and its two respondents were 

excluded from this study, all contractors that actually participated in the study possessed 

similar response rates. These analyses are not without some contamination, as a few 

respondents indicated that their contractors were different from those listed as options, 

which required them to also be removed from the study. Since they were targeted for 

participation because they were employed by one of the listed contractors when the 

mailing list was generated, their returned surveys should have been treated as responses 

for their prior contractors. Unfortunately, it is impossible to ascertain which of the listed 

contractors they were working for at that time.

Given the methodology used in the current study, the participant provided all of 

the information about the variables (i.e., safety training transfer climate, work locus of 

control, transfer o f safety training). Admittedly, the exclusive use of self-report measures 

does increase the chances that the relationships observed between the constructs are 

inflated due to common method bias; however, multiple reasons exist as to why it might 

not have been a large problem in the current study. First, research by Crampton and 

Wagner (1994) has shown that the prevalence of the bias may actually be overestimated, 

and Spector (1992) indicated that it is just as possible that method variance attenuates 

relationships as it inflates them.
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Second, Spector (1992) went on to say that the bias’ effects may vary dependent 

upon the nature of the constructs under investigation. Specifically, affective constructs or 

those measuring job conditions are more likely to be prone to method variance. Here, the 

work locus of control measure assessed an individual’s stable beliefs about work and was 

developed with the intention o f the individual completing it himself (Spector, 1988).

Also, the safety training transfer climate measure assessed the participants’ perceptions, 

which is consistent with the construct’s definition. Analyses did show participants’ 

safety training transfer climate perceptions were similar when they worked for the same 

contractor, and hypothesis one was supported when safety training transfer climate was 

defined at the contractor level. These results indicate that it is unlikely that common 

method bias was a significant problem for safety training transfer climate.

Transfer o f safety training was also self-reported, and the transfer of training 

construct when collected in this manner has been labeled elsewhere as “perceived 

training transfer” (Facteau et al., 1995). Given that the transfer of safety training 

construct was behavioral in nature and measured in terms of frequency, the likelihood of 

common method bias is reduced. While the self-report of transfer o f training (Salas & 

Cannon-Bowers, 2001) and safety behavior (Hofmann & Stetzer, 1996) criteria is 

common, it is acknowledged that the study o f transfer of safety training would be greatly 

strengthened by the incorporation of supervisory or peer ratings.

Third, the process of returning the surveys anonymously and directly to the 

research team may have helped to limit the effects of social desirability when participants 

completed the survey. Finally, high intercorrelations among all variables are 

symptomatic of common method bias, and this was not reflected in the study’s results
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(e.g., nonsignificant relationship between work locus of control and transfer o f safety 

training).

Another limitation related to the study’s methodology was the use of a cross- 

sectional design. Use of this design requires that no causal inferences be made between 

safety training transfer climate and transfer o f safety training. While this design is 

definitely less rigorous than other alternatives (e.g., longitudinal design), it is sufficient 

for a preliminary examination of constructs and their relationships (Barling et al., 2002; 

Frone, 1998). Although the cross-sectional survey is the most popular method used to 

examine transfer o f training (Salas & Cannon-Bowers, 2001), the personnel training 

literature is rich with rigorous designs used to examine the learning process during 

training. The adaptation o f these designs to the study of the transfer of safety training 

and its predictors would make an excellent contribution to the literature.

Two additional limitations associated with construct measurement are also present 

in the study. First, the safety training and its respective transfer under examination here 

encompassed multiple safety training programs available to the participants from 

different sources. As such, a broad measure o f the transfer of safety training was 

constructed from measures of general safety performance (Burke et al., 2002) and safety 

citizenship behavior (Hofmann et al., 2003). In essence, the pilot work to ensure that the 

safety behaviors were the target of training was the only difference between the behaviors 

representing transfer of safety training and safety performance. A more homogeneous 

and traditional method of studying the transfer of safety training and its predictors would 

be to focus on a certain safety training program and build a specific transfer o f safety 

training measure based on the program’s content. Second, information about the
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participants’ level o f education was not available, which has been shown to positively 

correlate with internal locus of control (Spector, 1982). Since this information was not 

available, analyses were not able to be conducted to determine whether work locus of 

control was related to education level in the current study. Some evidence exists that 

work locus of control does not possess a significant relationship with education. In 

particular, a recent correspondence from Spector indicated that no relationship was found 

between work locus of control and education for samples from four different countries 

(i.e., United States, Canada, United Kingdom, New Zealand) (e-mail communication with 

Spector, August 2005).

Suggestions fo r  Future Research

Based on the positive results for safety training transfer climate predicting transfer 

of safety training, research should continue to build on the initial development of the self- 

report measure o f safety training transfer climate that was completed for the purposes of 

this study. Future research efforts associated with this measure could include (1) 

examining the applicability of the measure to other occupations concerned with safety 

(e.g., manufacturing) and making the necessary adaptations of terminology, (2) 

conducting a large-scale study to assess the dimensionality o f the measure based on 

Smith-Crowe et al.’s (2003) model of safety training transfer climate, and (3) using the 

measure to assess its relationships with other safety-oriented variables (e.g., safety- 

specific transformational leadership: Barling et al., 2002; safety communication: 

Hofmann & Morgeson, 1999; safety climate: Zohar, 2003).

Future research should also build upon the current work by fortifying some of the 

limitations identified above. For instance, a study could focus on one safety training
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program offered by the union and develop the transfer o f safety training criterion based 

on that specific program’s course content. This would allow the continued examination 

of work environment variables across contractors, which was shown to be a significant 

predictor in the current study. Furthermore, the respondents’ supervisors or coworkers 

could complete the transfer of safety training criterion measure, after a standard amount 

of time elapsed since they participated in the training program. Incorporating responses 

from another individual (e.g., a supervisor) instead of collecting the data solely from the 

trainee would also alleviate the concern regarding the single source o f information 

present in the current study.

Additional directions for future research are concerned with the transfer of safety 

training criterion. As stated above, Baldwin and Ford (1988) defined transfer of training 

as both the generalization of the training content to the work environment and the 

maintenance o f the content in the work environment over a period o f time. As the 

current study assessed the generalization component of the transfer o f training, future 

research could examine via a longitudinal design the extent to which the trained safety 

behaviors are maintained over time. Another avenue for research with respect to the 

transfer of safety training is the distinction between near and far transfer. While near 

transfer refers to training stimuli that closely parallel the workplace stimuli (e.g., safety 

behaviors learned in training should be performed identically on the job), far transfer 

requires an adaptation of the training content to a much different work environment 

(Royer, 1979). The subject of near transfer was under examination in the current study, 

as the training content and transfer criterion were very similar. Future studies might 

identify safety behaviors that indicate far transfer (e.g., using a safety harness in
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appropriate situations that are not described in the training) and investigate the predictors 

and process for this type of transfer. The safety behaviors from the GSS (Burke et al.,

2002) and the SCB (Hofmann et al., 2003) that were rated as not taught in the safety 

training program could serve as a starting point for developing a far transfer measure, 

given that they possess similar content and have been shown to occur with similar 

frequency as those included on the transfer o f safety training measure.

Finally, the occupational safety literature could benefit from the examination of 

how other personal and work environment variables besides those studied here relate to 

the transfer of safety training. Indeed, the size o f the variance components in the HLM 

analyses indicated that unexplained variance remained in transfer o f safety training after 

accounting for the model’s predictability and that the model could benefit from the 

addition of both individual-level and organizational-level variables. Based upon research 

in either the personnel training or occupational safety area, additional variables likely to 

be related to the transfer of safety training include conscientiousness (Colquitt et al., 

2000) and anxiety (Colquitt et al., 2000) at the individual level and safety climate (Zohar,

2003) at the group or organizational level.

The variables investigated in the current study as well as the ones suggested for 

future research here are regarded as distal variables (Campbell, McCloy, Oppler, &

Sager, 1993), which refer to those constructs that are hypothesized to affect the criterion 

through a process mechanism such as another construct (i.e., a proximal variable). In 

general, the relationships between distal variables and criteria are smaller compared to 

those between proximal variables and criteria. In the case of the transfer of safety 

training, the gaps in the process of prediction for variables such as safety training transfer
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climate can be filled by considering a proximal variable such as motivation. Results from 

Krauss (2004) showed that when adapted to the safety context, the components of 

expectancy theory (Yroom, 1964), particularly expectancy, predicted various safety 

criteria including safety performance. The role of instrumentality as the process by 

which safety climate affects safety behavior has been theorized (Zohar, 2003), and 

Colquitt et al. (2000) found that valence positively predicted transfer o f training in their 

meta-analysis. Taken together, further investigation of the role of motivation as the 

proximal variable in the relationship between safety training transfer climate or other 

work environment variables and transfer o f safety training could provide valuable 

information about the transfer o f safety training process. Finally, future research should 

study the relationship between transfer o f safety training and injury incidence, since the 

reduction in the experience of workplace injuries is the ultimate purpose for which safety 

training is implemented.

Conclusion

Safety training is a standard component of most any job within an industry 

characterized by a hazardous work environment (e.g., construction, transportation, 

manufacturing); however, negligible research has been conducted to evaluate these safety 

training programs. The evaluation of these programs could occur on many levels from 

assessing whether the participants have learned the material to examining how the 

participation in the safety training program is related to overall organizational injury 

incidence.

This study investigated the potential predictors of one type o f evaluative criteria, 

namely transfer of safety training. Transfer of training is the important link between
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learning the information in the training environment and using the information in the 

work environment. In the safety context, it encompasses the use of the trained safety 

behaviors on the job. This study possessed several strengths (e.g., including participants 

that work for different employers) and made significant contributions to the 

understanding o f transfer of safety training (e.g., demonstrating its relationship with 

safety training transfer climate). Given the importance o f transfer o f safety training and 

the results obtained by this study demonstrating the significance o f the work environment 

in predicting transfer of safety training, it is imperative that future research continue to 

investigate the predictors of transfer of safety training and practical efforts be made to 

facilitate a high safety training transfer climate in organizations. Safety training should 

not only be viewed as an administrative hurdle that is necessary to work on the job, but 

also as a fundamental component of employees’ training that should be used by 

employees on the job and supported by organizational leadership.
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APPENDIX A

Items Measuring Safety Training Transfer Climate

Regarding your formal safety training classes (not on-the-job training) that you have taken 
from the union, the contractor, and/or the company.

Item
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T he inform ation from  safety  training c la ss is presented in a 
m anner that m akes it easy  for m e to apply it at w ork  
(perceived appropriateness o f  safety training)

A t w ork, m y im m ediate forem an encourages m e to  use w hat 
I learn during safety  training class (social & goal cues)

M y jo b  a llow s m e to use w hat I learned during safety  
training class (task cues)

M y im m ediate forem an d iscourages m e from  ap ply ing  m y  
k now ledge from  safety training class w hen  h e thinks it is not 
necessaryR (punishment consequences)

M y cow orkers appreciate w hen  I d isplay behaviors on the 
jo b  that I learned during safety  training cla ss (intrinsic 
reinforcement consequences)
Contractor m anagem ent is m ore concerned  about h ow  fast 
the w ork is com pleted  than u sing the proper safety  behaviors 
to com p lete the workR (perceived effects o f  required work  
pace on safety)
Contractor m anagem ent m akes serious efforts to  m ake 
safety  training c lasses a high priority (perceived importance 
o f  safety training programs)
W hen a project is running behind schedule, applying  
k n ow led ge from  safety training class is v ie w e d  as less 
important by contractor m anagem ent11 (perceived effects o f  
required work pace on safety)
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M y im m ediate forem an and I o ften  d iscu ss sp ec ific  ideas 
about h ow  to apply m y k n ow led ge  from  safety  training class
(social & goal cues)

M y im m ediate forem an is not interested in w hether I apply  
m y k now ledge from  safety  training c la ss to m y w ork on  the 
jo b R (no-feedback consequences)

M y im m ediate forem an disapproves o f  m e u sin g  w hat I 
know  from  safety  training cla ss w hen it w ou ld  m ake m e 
work slow erR (punishment consequences)

W orkers are rewarded b y  contractor m anagem ent w hen  they  
apply their k now ledge from  safety  training class to the job
(extrinsic reinforcement consequences)

I know  I am a valuable em p loyee  w hen I use w hat I learn 
during safety training c la ss on  the jo b  (intrinsic 
reinforcement consequences)  -

=  item is reverse scored
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APPENDIX B

Survey of Safety Training Transfer Climate for Instructors

The section includes a list of statements concerned with how the information learned in 
safety training classes is used in the workplace. Please review each statement and provide 
feedback about how to improve the clarity of the statement. Also edit the statements as 
needed so that they use the proper terminology and would make sense to a Local 290 
journeyman (plumber or pipefitter).

1 .The inform ation from  safety training class is presented in an effec tiv e  manner.

Feedback:

2. A t w ork, m y journeym an encourages m e to use w hat I learn during safety  training class.

Feedback:

3. M y jo b  provides m e w ith  opportunities to use w hat I learn during safety  training class.

Feedback:

4. M y journeym an d oes not care w hether I use w hat I learn during safety  training class.

Feedback:

5. M y journeym an discourages m e from  applying m y k n ow led ge from  safety training class  
w hen  he thinks it is not necessary.

Feedback:

6 . 1 rece ive  rewards (e .g ., awards and prizes) w hen I dem onstrate behaviors on the jo b  that I 
learn during safety training class.
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Feedback:

7. My coworkers appreciate when I display behaviors on the job that I learn during safety 
training class.

Feedback:

8. Contractor management genuinely thinks that taking safety training classes is an important 
aspect of the job.

Feedback:

9. Contractor management takes serious steps to demonstrate that they value safety in the 
workplace.

Feedback:

lO.Contractor management is more concerned about how fast the work is completed than using 
the proper safety behaviors to complete the work.

Feedback:

11. The information from safety training class is useful.

Feedback:

12. My co-workers encourage me to use what I learn from safety training class.

Feedback:

13. When I work on the job, it is obvious how to apply the information I learn in safety 
training class.

Feedback:

14. My journeyman would fail to notice if I used knowledge from safety training class on the 
job.

Feedback:
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15. When I use what I know from safety training class to do my work, my journeyman 
criticizes me.

Feedback:

16. Contractor management has a system in place that is designed to reward the kinds of 
behaviors that I learn during safety training class.

Feedback:

17. I am proud when I display behaviors on the job that I learn during safety training class.

Feedback:

18. Contractor management makes serious efforts to make safety training classes a high 
priority.

Feedback:

19. Contractor management makes sure that workplace safety is discussed at project meetings.

Feedback:

20. When a project is running behind schedule, applying knowledge from safety training class 
is viewed as less important by contractor management.

Feedback:

21. The information that I receive in safety training class is necessary for me to work on the 
job effectively.

Feedback:

22. My journeyman and I often discuss specific ideas about how to apply my knowledge from 
safety training class.

Feedback:

23. While I am working on the job, it is easy for me to determine when information from 
safety training class applies.
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Feedback:

24. My journeyman is not interested in whether I apply my knowledge from safety training 
class to my work on the job.

Feedback:

25. My journeyman disapproves of me using what I know from safety training class when it 
would make me work slower.

Feedback:

26. Workers are rewarded by contractor management when they apply their knowledge from 
safety training class to the job.

Feedback:

27. I feel a sense of satisfaction when I use what I learn during safety training class to work on 
the job.

Feedback:

28. Contractor management ensures that workers have adequate opportunities to take safety 
training classes.

Feedback:

29. Contractor management retaliates against workers who raise safety concerns.

Feedback:

30. Contractor management only views using knowledge from safety training class as 
important when the project is running according to schedule.

Feedback:

74

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



APPENDIX C

Survey of Safety Training Transfer Climate for Apprentices

Below is a list of statements concerned with the safety training classes that you have taken 
as part of your apprenticeship. Please answer these questions by thinking about your work 
with your current journeyman supervisor and contractor. Place an “X” in the box that 
corresponds to your response.

Item

St
ro

ng
ly

D
is

ag
re

e

D
is

ag
re

e

S
om

ew
h

at
D

is
ag

re
e

S
om

ew
h

at
A

gr
ee

A
gr

ee

St
ro

ng
ly

A
gr

ee

The inform ation from  safety training cla ss is presented in 
an effective  m anner

A t work, m y journeym an encourages m e to  u se  w hat I 
learn during safety  training class

M y jo b  provides m e w ith  opportunities to use w hat I 
learn during safety  training class

M y journeym an d oes not care w hether I use w hat I leam  
during safety training class

M y journeym an discourages m e from  applying m y  
k now ledge from  safety  training cla ss w hen  he thinks it is 
not necessary
I receive rewards (e .g ., awards and prizes) w hen  I 
dem onstrate behaviors on  the jo b  that I learn during  
safety training class

M y cow orkers appreciate w hen I d isp lay behaviors on  
the jo b  that I learn during safety  training class

Contractor m anagem ent gen u inely  thinks that taking  
safety training classes is an im portant aspect o f  the jo b

Contractor m anagem ent takes serious steps to  
dem onstrate that they value safety  in the w orkplace

Contractor m anagem ent is m ore concerned  about h ow  
fast the work is com pleted  than u sin g  the proper safety  
behaviors to com p lete the w ork
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The inform ation from  safety  training class is u sefu l

M y co-w orkers encourage m e to  use what I learn from  
safety training c la ss

W hen I w ork on  the jo b , it is ob v iou s h ow  to apply the 
inform ation I learn in safety  training class

M y journeym an w ou ld  fail to  n otice i f  I used  k now ledge  
from  safety training class on the job

W hen I use w hat I k now  from  safety  training cla ss to do  
m y work, m y journeym an  cr iticizes m e

Contractor m anagem ent has a system  in place that is 
d esign ed  to reward the kinds o f  behaviors that I learn 
during safety training class

I am  proud w h en  I d isp lay behaviors on the jo b  that I 
learn during safety  training class

Contractor m anagem ent m akes serious efforts to  m ake 
safety training c la sses  a h igh priority

Contractor m anagem ent m akes sure that w orkplace  
safety is d iscu ssed  at project m eetings

W hen a project is running behind schedule, applying  
k now ledge from  safety  training class is v iew ed  as less  
im portant by contractor m anagem ent

The inform ation that I receive in safety training class is 
n ecessary for m e to w ork on the jo b  effective ly

M y journeym an and I often  d iscu ss sp ec ific  ideas about 
h ow  to apply m y k n ow led ge from  safety training class

W h ile I am w ork in g  on the jo b , it is easy for m e to  
determ ine w hen  inform ation from  safety training class  
applies
M y journeym an is not interested in whether I apply m y  
k now ledge from  safety  training class to m y w ork on  the 
job
M y journeym an d isapproves o f  m e using w hat I know  
from  safety training class w hen  it w ould  m ake m e w ork  
slow er
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W orkers are rewarded b y  contractor m anagem ent w hen  
they apply their k n ow led ge from  safety  training cla ss to  
th e jo b

I fee l a sense o f  satisfaction  w hen  I use w hat I learn 
during safety  training class to w ork on  the jo b

Contractor m anagem ent ensures that w orkers have 
adequate opportunities to  take safety  training c la sses

Contractor m anagem ent retaliates against w orkers w ho  
raise safety concerns

Contractor m anagem ent on ly  v ie w s u sing  k n ow led ge  
from  safety  training class as im portant w h en  the project 
is running according to schedu le
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APPENDIX D 

Items Measuring Work Locus of Control

This section is concerned with your beliefs about jobs in general.

Item

S
tr

on
gl

y
D

is
ag

re
e

D
is

ag
re

e

S
om

ew
h

at
D

is
ag

re
e

S
om

ew
h

at
A

gr
ee

A
gr

ee

S
tr

on
gl

y
A

gr
ee

G etting the jo b  you  w ant is m ostly  a m atter o f  luck

M aking m on ey  is prim arily a m atter o f  good  fortune

In order to  get a really  good  jo b  you  need to  have fam ily  
m em bers or friends in h igh  p laces

Prom otions are usually  a m atter o f  good  fortune

W hen it com es to landing a really  good  jo b , w h o  you  
know  is m ore im portant than w hat you  know

To m ake a lot o f  m oney y ou  have to k now  the right 
people

It takes a lo t o f  luck  to  be an outstanding em p loyee on  
m ost jo b s

The m ain d ifference b etw een  peop le w ho m ake a lot o f  
m oney and p eop le w h o  m ake a little m on ey  is luck
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APPENDIX E

Items Measuring Transfer of Safety Training

How often do you ...
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U se  the appropriate personal protective equipm ent as 
indicated by the com p an y’s health and safety  plan (using 
personal protective equipment)

Take action to avoid  contam ination (engaging in work 
practices to reduce risk)

Engage in appropriate m ethods to n otify  w orkers, 
supervisors, and/or em ergency coordinators o f  em ergency  
conditions (communicating health and safety information)

Put on personal protective equipm ent correctly (using 
personal protective equipment)

A ssist others to m ake sure they perform  their w ork safely
(helping)

Appropriately report incidents, accidents, or illn esses  
(communicating health and safety information)

Take appropriate action to  prevent recurrence o f  injuries, 
illn esses , accidents, and/or near m isses (engaging in work 
practices to reduce risk)
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How often do you ...
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Properly perform  w ork  w h ile  w earing personal protective  
equipm ent (using personal protective equipment)

A pply the appropriate w ork practices to reduce exp osu res to  
hazards including applicable standard operating procedures 
relating to operations and construction (engaging in work 
practices to reduce risk)

Properly use lockout/tagout procedures (engaging in work 
practices to reduce risk)

Protect fe llo w  crew  m em bers from safety  hazards 
(stewardship)

C ontact appropriate personnel w hen faced  w ith  questions  
and/or issues regarding potentially unsafe conditions
(communicating health and safety information)

Properly d ispose o f  m aterials and/or equipm ent that p ose a 
health risk (engaging in work practices to reduce risk)

Take general precautions and m eet perm it requirem ents for 
con fined  space w ork (engaging in work practices to reduce 
risk)

W hen necessary, com m unicate potential exp osu re(s) to 
hazardous substances to key personnel responsible for site  
health and safety (communicating health and safety 
information)

Try to  prevent other crew  m em bers from  b ein g  injured on  
the jo b  (stewardship)
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APPENDIX F

Survey of Transfer of Safety Training for Apprentices

Below is a list of safety behaviors. Please indicate the extent to which the information that 
you receive in safety training class as part of your apprenticeship focuses on each of the 
following behaviors. Place an “X” in the box that corresponds to your response for that 
item.

Is this behavior discussed during safety training class? NO SOMETIMES YES

1. Use the appropriate personal protective equipment as 
indicated by the site health and safety plan

2. Correctly inspect and test all personal protective 
equipment

3. Put on personal protective equipment correctly

4. Remove personal protective equipment correctly

5. Correctly store all personal protective equipment

6. When required, properly assist your partner in 
checking, putting on, and removing personal protective 
equipment or breathing apparatus

7. Conduct positive and negative pressure tests to 
ensure proper fit of air purifying respirator according to 
procedures outlined in the training manual
8. Properly perform work while wearing personal 
protective equipment

9. Appropriately communicate with other workers 
while wearing personal protective equipment

10. Take action to avoid contamination

11. Take appropriate action to prevent recurrence of 
injuries, illnesses, accidents, and/or near misses
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Is this behavior discussed during safety training class? NO SOMETIMES YES

12. Make appropriate decisions about use of 
monitoring equipment and interpretation of instrument 
readings
13. Apply the appropriate work practices to reduce 
exposures to hazards including applicable standard 
operating procedures relating to operations and 
construction

14. Properly use lockout/tagout procedures

15. Properly dispose of materials and/or equipment that 
pose a health risk
16. Accurately follow established decontamination 
procedures
17. Take general precautions and meet permit 
requirements for confined space work

18. Practice safe spill handling procedures

19. Correctly use applicable hazard controls and 
equipment (e.g., ventilation, physical barriers)
20. Take the appropriate steps if prevented from or 
punished for exercising your rights under OSHA 
policies and procedures
21. Appropriately use MSDS and other reference 
materials that may provide additional health and safety 
information
22. When necessary, exert your rights and 
responsibilities to provide input into altering the site 
safety procedures
23. When necessary, communicate potential 
exposure(s) to hazardous substances to key personnel 
responsible for site health and safety

24. Engage in appropriate methods to notify workers, 
supervisors, and/or emergency coordinators of 
emergency conditions

25. Appropriately report incidents, accidents, or 
illnesses
26. Contact appropriate personnel when faced with 
questions and/or issues regarding potentially unsafe 
conditions
27. Assist others to make sure they perform their work 
safely

28. Help teach safety procedures to new crew members
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Is this behavior discussed during safety training class? NO SOMETIMES YES

29. Help other crew members learn about safe work 
practices

30. Help others with safety related responsibilities

31. Get involved in safety activities to help your crew 
work more safely
32. Tell other crew members to follow safe working 
procedures
33. Explain to other workers that you will report safety 
violations
34. Tell new crew members that violations of safety 
procedures will not be tolerated

35. Report workers that violate safety procedures

36. Monitor new crew members to ensure they are 
performing safely
37. Try to change policies and procedures to make 
them safer
38. Try to change the way the job is done to make it 
safer

39. Make suggestions to improve the safety of a project

40. Try to improve safety procedures

41. Express opinions on safety matters even if others 
disagree

42. Raise safety concerns during planning sessions

43. Make safety related recommendations about work 
activities
44. Speak up and encourage others to get involved in 
safety issues

45. Protect fellow crew members from safety hazards

46. Go out of your way to look out for the safety of 
other crew members
47. Take action to stop safety violations in order to 
protect the well-being of other crew members
48. Try to prevent other crew members from being 
injured on the job
49. Take action to protect other crew members from 
risky situations
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Is this behavior discussed during safety training class? NO SOMETIMES YES

50. Attend safety meetings

51. Attend non-mandatory safety oriented training

52. Keep informed of changes in safety policies and 
procedures
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APPENDIX G

Survey of Transfer of Safety Training for Instructors

Below is a list of safety behaviors. Please indicate the extent to which the information that 
you teach during safety training class focuses on each of the following behaviors. Place an 
“X” in the box that corresponds to your response for that item.

Is this behavior discussed during safety training class? NO SOMETIMES YES

1. Use the appropriate personal protective equipment as 
indicated by the site health and safety plan

2. Correctly inspect and test all personal protective 
equipment

3. Put on personal protective equipment correctly

4. Remove personal protective equipment correctly

5. Correctly store all personal protective equipment

6. When required, properly assist your partner in 
checking, putting on, and removing personal protective 
equipment or breathing apparatus

7. Conduct positive and negative pressure tests to 
ensure proper fit of air purifying respirator according to 
procedures outlined in the training manual
8. Properly perform work while wearing personal 
protective equipment

9. Appropriately communicate with other workers 
while wearing personal protective equipment

10. Take action to avoid contamination

11. Take appropriate action to prevent recurrence of 
injuries, illnesses, accidents, and/or near misses

12. Make appropriate decisions about use of 
monitoring equipment and interpretation of instrument 
readings
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Is this behavior discussed during safety training class? NO SOMETIMES YES

13. Apply the appropriate work practices to reduce 
exposures to hazards including applicable standard 
operating procedures relating to operations and 
construction

14. Properly use lockout/tagout procedures

15. Properly dispose of materials and/or equipment that 
pose a health risk
16. Accurately follow established decontamination 
procedures
17. Take general precautions and meet permit 
requirements for confined space work

18. Practice safe spill handling procedures

19. Correctly use applicable hazard controls and 
equipment (e.g., ventilation, physical barriers)
20. Take the appropriate steps if prevented from or 
punished for exercising your rights under OSHA 
policies and procedures
21. Appropriately use MSDS and other reference 
materials that may provide additional health and safety 
information
22. When necessary, exert your rights and 
responsibilities to provide input into altering the site 
safety procedures
23. When necessary, communicate potential 
exposure(s) to hazardous substances to key personnel 
responsible for site health and safety

24. Engage in appropriate methods to notify workers, 
supervisors, and/or emergency coordinators of 
emergency conditions

25. Appropriately report incidents, accidents, or 
illnesses
26. Contact appropriate personnel when faced with 
questions and/or issues regarding potentially unsafe 
conditions
27. Assist others to make sure they perform their work 
safely

28. Help teach safety procedures to new crew members

29. Help other crew members learn about safe work 
practices
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Is this behavior discussed during safety training class? NO SOMETIMES YES

30. Help others with safety related responsibilities

31. Get involved in safety activities to help your crew 
work more safely
32. Tell other crew members to follow safe working 
procedures
33. Explain to other workers that you will report safety 
violations
34. Tell new crew members that violations of safety 
procedures will not be tolerated

35. Report workers that violate safety procedures

36. Monitor new crew members to ensure they are 
performing safely
37. Try to change policies and procedures to make 
them safer
38. Try to change the way the job is done to make it 
safer

39. Make suggestions to improve the safety of a project

40. Try to improve safety procedures

41. Express opinions on safety matters even if others 
disagree

42. Raise safety concerns during planning sessions

43. Make safety related recommendations about work 
activities
44. Speak up and encourage others to get involved in 
safety issues

45. Protect fellow crew members from safety hazards

46. Go out of your way to look out for the safety of 
other crew members
47. Take action to stop safety violations in order to 
protect the well-being of other crew members
48. Try to prevent other crew members from being 
injured on the job
49. Take action to protect other crew members from 
risky situations

50. Attend safety meetings

87

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Is this behavior discussed during safety training class? NO SOMETIMES YES

51. Attend non-mandatory safety oriented training

52. Keep informed of changes in safety policies and 
procedures
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