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On the basis of hypotheses derived from social and experiential learning theories, we meta-analytically
investigated how safety training and workplace hazards impact the development of safety knowledge and
safety performance. The results were consistent with an expected interaction between the level of
engagement of safety training and hazardous event/exposure severity in the promotion of safety
knowledge and performance. For safety knowledge and safety performance, highly engaging training was
considerably more effective than less engaging training when hazardous event/exposure severity was
high, whereas highly and less engaging training had comparable levels of effectiveness when hazardous
event/exposure severity was low. Implications of these findings for theory testing and incorporating
information on objective risk into workplace safety research and practice are discussed.
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In what has been described as the nation’s worst mining disaster
in 40 years (Cooper, 2010), 29 miners died and two more were
seriously injured in an explosion at the Upper Big Branch mine in
West Virginia on April 5, 2010 (Mining Safety and Health Ad-
ministration [MSHA], n.d.-b). In the years leading up to this
disaster, the Upper Big Branch mine was cited for a very large
number of MSHA violations (MSHA, n.d.-c). The pattern of
violations indicates several things. First, the Upper Big Branch
mine had significant and systematic safety-related problems prior
to the explosion on April 5, suggesting that the explosion was more
than a chance occurrence. Second, many of the problems were train-
ing related or training relevant. Of the violations specific to training
regulations, half were deemed to be significant and substantial,
meaning that there was a reasonable likelihood of these violations
resulting in serious injury or illness. Many more of the mine’s
violations, a large number of which deemed to be significant and

substantial, were relevant to the content of the training required for
miners. For instance, the mine was repeatedly in violation of 30
C.F.R. § 75.370 (mine ventilation plan; Mandatory Safety Stan-
dards Underground Coal Mines, 2008), 30 C.F.R. § 75.400 (accu-
mulation of combustible materials; Mandatory Safety Standards
Underground Coal Mines, 2008), 30 C.F.R. § 75.220 (roof control
plan; Mandatory Safety Standards Underground Coal Mines,
2008), and 30 C.F.R. § 75.202 (protection from falls of roof, face,
and ribs; Mandatory Safety Standards Underground Coal Mines,
2008), issues which were supposed to be part of the miners’ safety
training, as per federal regulations (MSHA, n.d.-d).

In the training plan submitted by Performance Coal Company,
the operator of the Upper Big Branch mine, and approved by
MSHA on March 29, 2007 (MSHA, n.d.-a), the methods employed
in the training courses for new and experienced miners are de-
scribed. For instance, self-rescuer and respiratory device training
for new miners is conducted via lecture, demonstrations, and
hands-on training:

Training will include instruction and demonstration in the use, care
and maintenance of the rescue and respiratory devices used at the
mine. Hands on training in the complete donning of all rescue devices
used at the mine, which includes assuming the donning position,
opening the device, activating the device, inserting the mouth, putting
the nose clip on and transferring between all rescue devices used at the
mine. (MSHA, n.d.-a, p. 4)

In contrast, the objectives covered in new miner training on roof
control and ventilation plans are conducted via lecture and visual
aids. The recent work of Burke et al. (2006) indicates that safety
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training methodology has important implications for the effective-
ness of training in terms of trainee knowledge and performance.
Considering methodology alone, their findings suggest that the
more engaging methods used in the self-rescuer and respiratory
device training will have a greater effect on miner safety knowl-
edge and performance than will the less engaging methods used in
roof control and ventilation plans training. Indeed, most repeated
violations were in roof control and ventilation plans, the areas in
which miners were trained via less engaging methods.

Yet other factors may play a significant role in training effec-
tiveness; notably, the particular hazard or hazardous conditions
necessitating safety training are likely important. Currently, how-
ever, a gap exists in both the scientific and practice literatures as
to where and how to systematically incorporate information on the
severity or seriousness of injury, illness, and fatality potential (i.e.,
event/exposure information) into worker safety training efforts. In
terms of the example above, we do not know whether information
regarding exposure to harmful substances relevant to the use of
self-rescuer and respiratory devices suggests the need for a training
methodology (i.e., level of training engagement) different from
that for roof control and ventilation (i.e., where the event/exposure
may relate to rock falls or explosions). This shortcoming is notable
given that the nature of a hazard itself dictates what constitutes
safe work behavior, including when individuals should take pre-
cautions against a threat (Weinstein, 2000). Moreover, all theories
of health-protective behavior consider the nature of the hazard as
important in the creation of motivation for self-protection (see
Brewer et al., 2007; Kirscht, 1988; Prentice-Dunn & Rogers, 1986;
Rogers, 1983; Ronis, 1992).

The study reported here is an investigation of two variables—
hazardous events/exposures and safety training method—expected
to interact so as to affect knowledge acquisition and workplace
safety behavior. The aim of the study was to systematically ex-
amine expectations concerning how different types of objectively
determined hazardous events/exposures lead to enhanced learning
and behavioral outcomes when considered in the context of safety
training programs that vary in terms of social and experiential
activities (i.e., training method). Drawing on dialogical theories of
experiential learning and behavior and the literature on risk per-
ception, a central premise of this study was that the perception of
risk associated with different types of events/exposures is socially
and experientially engendered and that it creates motivation to
learn and transfer acquired knowledge to the job. While the pos-
itive effects of more socially engaging workforce training and
development interventions have been documented (see Burke et
al., 2006; Taylor, Russ-Eft, & Chan, 2005), the relationships
among safety training activities, objective event/exposure consid-
erations, and learning and performance outcomes have been
largely unarticulated and unexplored. Obtaining greater under-
standing of such associations is necessary for optimally designing
safety interventions to ultimately achieve desired outcomes, in-
cluding reduction in severe workplace injuries, illnesses, and fa-
talities. In this sense, our research is consistent with recent calls to
provide insights into organizational behavior more generally by
examining how social processes contribute to understanding orga-
nizational safety (e.g., see Barton & Sutcliffe, 2009; Turner &
Gray, 2009).

To unfold our study, we initially discuss aspects of risk. This
discussion provides definitions of key terms and indicates how

perceptions of risk are socially constructed. Subsequently, we
discuss social and experiential theories of learning and present
hypotheses concerning the relative effectiveness of different meth-
ods of safety training. Thereafter, we discuss how and why social
and experiential forms of training would be expected to enhance
the motivation to learn and the motivation to transfer training to
the job, especially in relation to the motivation to learn about and
avoid hazardous events and exposures of an ominous nature. Here,
we present hypotheses concerning interactive effects of safety
training engagement and objective hazardous events/exposures in
the explanation of safety training effectiveness for learning and
behavior.

Aspects of Risk and Evidence of the Social
Construction of Risk Perceptions

Over the past several decades, the literature on risk and risk
perception has burgeoned, with studies drawing on a variety of
disciplinary perspectives including political science, psychology,
sociology, and safety engineering (e.g., Roberts, 1997; Slovic,
1997; Weinstein, 2000). In general, these literatures consider ob-
jective risk or danger as the likelihood of harm (i.e., injury or
illness), with terms such as probability, susceptibility, and vulner-
ability used interchangeably. In the psychological literature, the
concern is often the likelihood of harm when no action or an
inappropriate action is taken (e.g., Weinstein, 2000). This aspect of
risk is typically considered to be distinct from the magnitude of the
negative outcome, or seriousness of harm if no action or an
inappropriate action is taken (see Slovic, 1987, 1997). Perceptions
of risk almost always include some assessment of the likelihood
and seriousness of harm or injury potential. Given that workers
have difficulty judging and interpreting probabilities (Brewer et
al., 2007), the literature has generally found that perceptions of risk
are more informative than objective indicators of risk in the
prediction of behavioral outcomes (e.g., Morrow & Crum, 1998).
Furthermore, a number of subgroup differences in risk perceptions
have been documented, including differences between males and
females (e.g., Barke, Jenkins-Smith, & Slovic, 1997; Greenberg &
Schneider, 1995), between supervisors and line workers (e.g.,
Weyman & Clarke, 2003), and among national/cultural groups of
workers in the same occupation (e.g., Perez-Floriano, 2001).

The fact that numerous subgroup differences in risk perceptions
exist (including documented differences within the same culture,
work setting, and occupation) demonstrates that the social con-
struction of risk beliefs are context bound. In fact, Pidgeon (1991)
and others (e.g., Fleming, Flin, Mearns, & Gordon, 1998; Perez-
Floriano & Gonzalez, 2007; Rundmo, 1996) have discussed no-
tions of safety subcultures and how these subcultures influence the
perception of risk and, ultimately, work behavior. More recently,
investigators have begun to explore social and experiential influ-
ences to better understand why different social groups (within the
same organization) appear to have different interpretations of risk
(e.g., Weyman & Clarke, 2003). While several studies have en-
hanced the understanding of how workers’ experiences relate to
risk perceptions, these investigations have generally neglected the
literature on dialogical theories of learning and behavior (e.g., see
Burke, Scheurer, & Meredith, 2007; Holman, 2000; Holman, Pav-
lica, & Thorpe, 1997). It is our belief that these latter learning
perspectives offer considerable theoretical insight for understand-
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ing the social construction of not only learning but also risk
perceptions and the motivation to learn. In the following section,
we discuss how learning is expected to occur within social con-
texts. We then discuss how different training methods (i.e., forms
of learning) would be expected to interact with hazardous events/
exposures in the development of perceptions of risks and the
motivation to learn.

Expectations From Dialogical Theories of Experiential
Learning and Behavior

Closely aligned with action theories and social learning theory
are the dialogical approaches to experiential learning. The dialog-
ical approaches highlight the social and contextual nature of learn-
ing and view thought, in large part, as a structured product (in the
sense of schemas and accounts) of the internalization of interper-
sonal action where language use plays an important role in this
process (Cunliffe, 2002; Holman, 2000). Although dialogical the-
orists recognize the role of individual differences and external
stimuli in shaping learning, their focus is on how learning about
objects and entities is achieved through a temporal flow of con-
tingent communication (Lave & Wenger, 1991; Schon, 1983; Weil
& McGill, 1989), how individuals develop and sustain ways of
verbally relating themselves to others, and how these communi-
cative interactions enable them to make sense of their surroundings
(Shotter, 1995; Wildemeersch, 1989). This point is particularly
relevant to occupational safety where occupations or industry
groups often develop their own jargon and symbols that convey
what is important to members (Hansen, 1995). For instance, haz-
ardous waste operations and emergency response trainees and
trainers have a rather elaborate manner of communicating hazard
information between each other (see Labor Institute, n.d.; Midwest
Consortium for Hazardous Waste Worker Training, 1992) that
involves numbers (e.g., 1 � explosives, 2 � gases), colors (e.g.,
yellow � reactivity hazard, white � special hazard), symbols (e.g.,
circle with flame � oxidizing hazard, propeller � radioactive
hazard), and acronyms (e.g., IDLH � immediately dangerous to
life and health, PEL � permissible exposure limit). These num-
bers, colors, symbols, and acronyms form an efficient means for
both verbal and nonverbal communications among hazardous
waste workers and emergency responders where the information
communicated is frequently of high importance in relation to
personal and public well-being.

The implication of a dialogical approach for the acquisition of
safety-related work skills is that learning methods that are more
engaging (in the sense of incorporating elements of action, dia-
logue, and reflection) will enhance knowledge acquisition relative
to less engaging (passive, more programmed) means of knowledge
development. In addition, more engaging methods of learning
would also be expected to force trainees to infer causal and
conditional relations between events and actions; in this way, such
methods can alter trainees’ ways of thinking and acting, particu-
larly in novel situations. Active approaches to learning, where
trainees are encouraged to learn from errors made, have been
shown to be positively related to the learning and adaptive transfer
of knowledge (e.g., see Bell & Kozlowski, 2008; Hacker, 2003;
Keith & Frese, 2008). In effect, more engaging forms of learning
are expected to not only improve knowledge acquisition in training
contexts but also promote the transfer of knowledge to the job,

especially in regard to the development of anticipatory thinking for
avoiding accidents in both routine and nonroutine types of work.

Burke et al. (2006) reported a meta-analysis that examined the
relative effectiveness of safety and health training methods accord-
ing to the extent to which trainees participated in the learning
process. Their meta-analytic findings were consistent with the
theoretical argument that as the method of safety and health
training becomes more engaging (going from passive, less engag-
ing methods, such as lecture, to experiential-based, highly engag-
ing methods, such as hands-on training that incorporates dialogue),
the training becomes more effective, resulting in greater knowl-
edge acquisition, a higher level of safety performance, and a
greater reduction in accidents and injuries.

Recently, the conclusions reached in Burke et al. (2006) were
brought into question by Robson et al. (2010), a team of research-
ers associated with Canada’s Institute for Work & Health and the
United States’s National Institute for Occupational Safety and
Health. On the basis of a highly selective qualitative review of 16
experimental studies, Robson et al. concluded that their review
team found insufficient evidence of high engagement training
having a greater impact on occupational health and safety-related
behaviors compared to low/medium engagement training. The
Robson et al. white paper is highly significant in terms of work-
place safety and public health as it conveys, from a governmental
perspective, what is believed to be the best scientific evidence on
worker safety training effectiveness relative to training engage-
ment.

Given the above theoretical arguments and empirical findings in
the literature concerning the effect of highly engaging forms of
training on learning and performance, the publication of 38 addi-
tional training studies since 2003, when Burke et al.’s (2006)
data-collection efforts concluded, and the recent government study
and policy statement by Robson et al. (2010) that questions the
relative effectiveness of highly engaging safety training in com-
parison to low/moderate engagement safety training, we construc-
tively replicated the investigation of Burke et al. in regard to the
training outcomes that are most relevant to this investigation (i.e.,
changes in knowledge and safety performance associated with
training). More specifically, we tested the following hypotheses:

Hypothesis 1: In comparison to less engaging safety training,
highly engaging safety training will be associated with greater
knowledge acquisition.

Hypothesis 2: In comparison to less engaging safety training,
highly engaging safety training will be associated with higher
safety performance.

The Social Construction of Dread

Arguments within dialogical theories of experiential learning
also provide a theoretical basis for understanding how safety-
relevant motivations (i.e., the motivation to learn and the motiva-
tion to transfer acquired knowledge) emerge within safety training
contexts. A key argument within dialogical theories of learning is
that through communication processes and social interaction, one
understands properties of objects and entities, including the risks
associated with different types of hazardous events and exposures.
Furthermore, communication and social interaction in highly en-
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gaging forms of safety training (e.g., hands-on and experiential
based) typically provide rich, detailed information about hazardous
events and exposures and frequently demonstrate the health con-
sequences of exposures. In contrast, less engaging forms of train-
ing, such as lecture and programmed learning, present limited
opportunities for social interaction or action, dialogue, and reflec-
tion in relation to hazard exposures.

When hazardous events and exposures are of an ominous nature
(e.g., fires and explosions; exposure to toxic chemicals, radiation,
or HIV; see Mullet, Cuitad, & Riviere-Shafighi, 2004), the action,
dialogue, and considerable reflection that take place in the highly
engaging forms of training would be expected to engender dread,
a realization of the dangers in the work context and associated
negative affect. This realization of injury/illness vulnerability and
the experienced feelings or affect should play a primary role in
motivating individuals to learn about how to avoid exposure to
such hazards. The arguments that cognitions and affect play direct
and primary roles in motivating learning and behavior are not new
(e.g., see Tennyson & Jorczak, 2008, for a discussion of the
interactive cognitive complexity learning model). In particular,
scholars across disciplines have theorized and found empirical
support for the idea that unpleasant feelings can motivate people to
act in ways that they think will minimize such feelings or avoid the
negative consequences associated with inaction (e.g., see Baumeis-
ter, Vohs, DeWall, & Zhang, 2007; Beer, Heerey, Keltner, Scabini,
& Knight, 2003; Schwartz & Clore, 1988; Slovic & Peters, 2006;
Sweeny & Shepperd, 2007; Warren & Smith-Crowe, 2008). How-
ever, while we would expect the unpleasant feelings and thoughts
in relation to ominous hazards to be especially at the forefront of
workers’ subjective experiences in highly engaging training, we do
not expect such thoughts and reactions to necessarily divert atten-
tional resources away from knowledge acquisition. The active
approach to learning within highly engaging forms of training
should assist with the regulation of negative emotions by focusing
attention on the means to cope with or avoid the danger. Unlike
heightened levels of anxiety that have been shown to negatively
relate to the motivation to learn in general training contexts (see
Colquitt, LePine, & Noe, 2000), the dread factor would be ex-
pected to enhance the motivation to learn within highly engaging
forms of safety training and with respect to hazards of an ominous
nature. Thus, we would expect an increase in training engagement
to have a substantial effect on training outcomes when hazardous
event/exposure does have severe injury or illness potential.

In contrast, when hazardous events and exposures do not have
severe injury potential (e.g., contact with objects and equipment,
excessive physical effort, or repetitive bodily motion), we would
not expect the dread factor to be produced in highly engaging
forms of training. Elevated levels of affect would not necessarily
be expected to occur in relation to actively learning about these
types of hazards. Similarly, while less engaging forms of safety
training would be expected to inform trainees of the nature of
particular hazards, these types of training would also not be ex-
pected to engender affective reactions in relation to possible ex-
posure to hazards of any nature. That is, the usual limited oppor-
tunities for social interaction within less engaging training would
be expected to lessen the social construction of motivation to learn
about the hazardous events and exposures irrespective of the
potential severity of the event/exposure and, consequently, lessen
the motivation to transfer this knowledge to the work setting. Thus,

we would expect only modestly improved training outcomes in
highly engaging as compared to less engaging safety training when
hazardous event/exposure does not have severe injury or illness
potential.

Together, the above conceptual arguments undergird the follow-
ing hypotheses:

Hypothesis 3: Hazardous event/exposure severity moderates
the relationship between training engagement and knowledge
acquisition, such that the relationship is stronger for events/
exposures that are more likely to produce or inflict severe
injury, illness, or death in comparison to events/exposures
that are less likely to produce or inflict severe injury, illness,
or death.

Hypothesis 4: Hazardous event/exposure severity moderates
the relationship between training engagement and safety per-
formance, such that the relationship is stronger for events/
exposures that are more likely to produce or inflict severe
injury, illness, or death in comparison to events/exposures
that are less likely to produce or inflict severe injury, illness,
or death.

Method

Search and Inclusion Criteria

Initially, potentially relevant articles published between 1971
(immediately following the passage of the 1970 U.S. Occupational
Safety and Health Act) and December 2008 were identified via
searches of electronic databases (including PubMed, PsycINFO,
and Google Scholar) using the following key words: health and
safety training, health training intervention, safety training inter-
vention, safety training, health training, error management and
intervention, error prevention and intervention, safety interven-
tion, health intervention, occupational health and safety, needle-
stick, NIOSH and intervention, and OSHA and intervention. We
also manually searched each of the following journals: Accident
Analysis & Prevention, American Journal of Industrial Medicine,
American Journal of Infection Control, American Journal of Pub-
lic Health, Ergonomics, Journal of Applied Psychology, Journal of
Occupational and Environmental Hygiene, Journal of Occupa-
tional and Environmental Medicine, Journal of Safety Research,
Infection Control in Hospital Epidemiology, Personnel Psychol-
ogy, Safety Science, Scandinavian Journal of Work, and Environ-
ment and Health. Furthermore, the reference lists of each qualita-
tive and quantitative review found were searched to identify any
relevant articles cited in these documents. Through this process,
we identified over 800 potentially relevant articles reporting safety
training research in primarily the health care, agriculture, manu-
facturing, and construction industries.

Studies were included in the analysis if they met certain criteria.
First, studies had to be quasi-experimental or experimental studies,
meaning that they had to involve an experimental intervention and
observation of its effects. Second, participants in the studies could
be of any age but had to be from a working population (the sample
included mostly adults and some youth workers). Third, the fol-
lowing elements needed to be clearly identified: the method of
training (i.e., high, moderate, or low levels of engagement), the
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nature of the workplace hazard (e.g., falls, contact with objects, or
exposure to dangerous substances), and the dependent variables
(safety knowledge and safety performance). Fourth, studies had to
be conducted at the individual level of analysis such that the
intervention focused on improving individual workers’ safety
knowledge and performance.

Coding of Studies

Having identified the studies to be included, we coded the
studies to address our main research questions. Our primary inter-
ests in this investigation were (a) to examine the previously noted
effect of training method (i.e., level of engagement) on workers’
safety-related knowledge and performance (see Burke et al., 2006)
and (b) to determine whether the severity of the hazardous event/
exposure in workers’ environments moderates the relationships
between level of training engagement and learning and perfor-
mance outcomes. Each study was coded for training method,
safety-related knowledge, and performance by two independent
coders; discrepancies were resolved by a third consensus coder.
Each study was coded for hazardous event/exposure by two dif-
ferent independent coders; discrepancies were resolved by the
same third consensus coder. In this way, four coders independently
coded each study, and the hazard data were coded independently
from the rest of the data.

To address the first question of interest, we recorded several
pieces of information from our primary studies. First, we recorded
the method of training used in each primary study. Specifically,
following Burke et al.’s (2006) categorization, the method of
training was initially divided into three groups: least engaging
(e.g., lectures, films, reading materials, and video-based training),
moderately engaging (e.g., programmed or computer-interface in-
struction with feedback), and most engaging (e.g., behavioral
modeling, simulation, and hands-on training). If studies reported
using more than one method of training, the most engaging level
of training received by all participants was recorded. Because tests
of hypotheses in this investigation focused on distinctions between
the highly engaging forms of training and less engaging training,
the latter of which does not include opportunities for action,
dialogue, and considerable reflection (i.e., Burke et al.’s, 2006,
least and moderately engaging methods of safety training), we
collapsed the least engaging and moderately engaging categories
into what we refer to as the less engaging methods.

Second, changes in participants’ safety-related outcomes, our
dependent variables, were coded. The dependent variables were
safety-related knowledge acquisition (i.e., differences in test per-
formance or self-reports between the target group and either a
control group or a baseline measure) and behavioral safety perfor-
mance (i.e., differences in observed or self-reported behaviors
between the target group and either a control group or a baseline
measure). In the cases where primary studies reported effects on
both dependent variables, we coded both effects separately and
included the effects in separate meta-analyses; no sample was
represented more than once within a given meta-analysis. Also,
when available, the reliability of the dependent variables was
recorded (internal consistency reliability estimates for knowledge
measures and, typically, interrater reliability estimates for perfor-
mance measures).

Third, to address our second research question, we coded haz-
ards in the workplace. We began by using the U.S. Bureau of
Labor Statistics’ Occupational Injury and Illness Classification
System (OIICS) to sort hazards into seven categories that describe
the manner in which an injury or illness is produced or inflicted by
the source of the injury or illness (Biddle, 1998). An eighth
category is reserved for other hazards that do not fit within the
system. Within the OIICS, the seven categories are hierarchically
arranged to reflect the increasing potential for severe illness,
injury, or death due to the hazardous event or exposure: contact
with objects (Category 1), falls (Category 2), bodily reaction and
exertion (Category 3), exposure to harmful substances and envi-
ronments (Category 4), transportation accidents (Category 5), fires
and explosions (Category 6), and assaults and violent acts (Cate-
gory 7). This hierarchical ordering of events/exposures roughly
corresponds to the ordering of occupations and industries in terms
of the number of nonfatal and fatal injuries within the Bureau of
Labor Statistics annual workforce injury and illness reports. In this
sense, this hazard scoring system does reflect, to a degree, the
objective likelihood of injury or illness in terms of nonfatal and
fatal injuries per thousand workers when an event/exposure occurs.
When studies reported multiple hazards, we recorded the highest
ranked event/exposure. In studies that did not explicitly state the
type of hazard, we inferred the nature of the hazard based upon the
content of the training intervention.

Furthermore, the Bureau of Labor Statistics’ OIICS considers
events involving transportation accidents, fires and explosions, and
assaults and violent acts (i.e., Categories 5, 6, and 7) as taking
precedence in terms of severity over all other categories. As
discussed above, these types of events/exposures would be ex-
pected to, in combination with highly engaging training, induce
dread and motivation to learn. In addition, Category 4, which
concerns exposures to harmful substances (e.g., toxic chemicals,
radiation) and environments (e.g., depletion of oxygen in enclosed,
restricted, or confined spaces), would also be considered to be
more ominous in nature. The remaining categories, consistent with
the OIICS classification as hierarchically lower in terms of the
seriousness (and likelihood) of event/exposure, would not neces-
sarily be considered ominous in nature. Therefore, for the purposes
of our analyses, we scored hazards within Categories 4, 5, 6, and
7 as one (high hazards) and hazards within Categories 1, 2, and 3
as zero (low hazards). In effect, this dichotomy allowed us to
highlight the point at which the consequences of hazards go from
typically being less severe (e.g., slips, overexertion, and repetitive
motion within the third most severe hazard category: bodily reac-
tion and exertion) to being more severe (e.g., the contraction of
hepatitis or HIV resulting from needle sticks within the fourth
most severe hazard category: exposure to harmful substances and
environments). Notably, this scoring of hazardous event/exposure
in terms of low and high severity roughly corresponds to splitting
the Bureau of Labor’s ranking system at the midpoint of the OCIIS
hierarchy. While we adopted this system for the scoring of work-
place hazards, we recognize that fatalities can and do occur in
relation to hazards classified as low hazards. Our scoring system
and that of the OCIIS reflect the typical level of severity and
likelihood associated with a hazardous exposure or event (e.g.,
most slips and falls are nonfatal).

For level of engagement in safety training, we scored safety
training as one (highly engaging training) or zero (less engaging
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training) for tests of all hypotheses This scoring was dictated by
our theoretical arguments in relation to the dread factor being
engendered only within the highly engaging methods of training
that encourage action, dialogue, and reflection (i.e., behavioral
modeling, hands-on, and simulation-based training) and with re-
spect to hazards of an ominous nature (i.e., those within the top
four OCIIS categories).

Intercoder agreement was very high (at least 90%) for the
coding of both training intervention and hazardous event/exposure,
and any disagreements were resolved by a third coder. In this
manner, a consensus code was obtained for both the level of
engagement of safety training and the nature of the hazardous
event/exposure.

Statistical Analyses

To compute the effect of safety training for knowledge or safety
performance, d statistics were computed using equations from
Shadish, Robinson, and Lu (1999) and Lipsey and Wilson (2001).
Using information provided in the primary studies, the majority of
studies provided enough information to perform straightforward
d-statistic calculations. Several studies, however, reported results
in proportions or percentages or with respect to analysis of vari-
ance designs. For instance, in the case of proportions, we estimated
d statistics via arcsine transformations (see Lipsey & Wilson,
2001). Importantly, for both single-group and independent-groups
designs, we computed effect sizes to ensure that all effects were in
the same raw-score effect-size metric (see Morris, 2008; Morris &
DeShon, 2002). Given minimal differences in mean effects be-
tween single-group and independent-groups designs within the
domain of workplace safety training (see Burke et al., 2006, for a
detailed comparison of meta-analytic results for within- vs.
between-subjects designs), we did not distinguish between study
design features for the purposes of testing the present hypotheses.
We note that in some cases, we computed effects different from the
original study design due to insufficient reporting of data or data
that would produce out-of-bound effect-size estimates. For in-
stance, while Peterson, McGlothlin, and Blue’s (2004) study was
based on pre–post design with a control group, the authors did not
report findings for the control group, which necessitated treating
this study as a within-subjects design.

The meta-analysis procedure used was Raju, Burke, Normand,
and Langlois’s ([RBNL] 1991) method. The RBNL method was
chosen because of its ability to appropriately correct for unreli-
ability in the measure of the dependent variable whenever a
primary study reliability estimate was available and in whatever
proportion reliabilities were available within a meta-analytic dis-
tribution of effects. Moreover, the RBNL meta-analytic procedure
was chosen for its unique ability to estimate standard errors for
individually corrected correlations with and without sample-based
dependent variable reliabilities. To correct observed training ef-
fects when a primary study did not report a reliability estimate, we
relied on the overall, sample-size weighted average reliability
estimates for knowledge and performance measures of .73 and .88,
respectively. In addition, the RBNL procedures permit the estima-
tion of confidence intervals around mean corrected effects based
on a random effects estimate of the standard error of the mean
corrected effect. Due to statistical advantages of working with
correlations (i.e., asymptotic estimates of standard errors for indi-

vidually corrected effects can be made for correlation coefficients
and appropriately defined standard errors can be computed for
mean corrected correlations; see Burke & Landis, 2003; Raju &
Brand, 2003), we converted observed d statistics to correlation
coefficients before conducting the meta-analyses. For the purposes
of this article, we report results in correlation form and, where
appropriate in the Discussion section, we discuss these effects in
terms of standardized differences (i.e., d statistics).

Given the variances in the effect sizes in each of the eight
Hazard Level � Training Method distributions and noting the
potential for outliers to have a large effect on these variances, we
also conducted outlier analyses. Specifically, we used the sample-
adjusted meta-analytic deviancy (SAMD; Huffcutt & Arthur,
1995) statistic to check for outliers in these distributions. Given
potential bias in results based on the sole use of the SAMD statistic
(see Beal, Corey, & Dunlap, 2002), we also examined how close
the SAMD values were in determining whether an effect was a true
outlier. In total, five studies were identified as outliers, and each
outlier was from a different combination of training engagement
and hazard level (i.e., one outlier was identified in each of five of
the eight combinations of training engagement, hazard level, and
safety-related outcome). On the basis of the inclusion criteria and
the outlier analyses, we included a total of 113 primary studies that
had 147 independent samples and 166 safety training effects, with
a total sample size of 24,694 from 16 countries. Notably, the
number of studies included in this investigation for tests of Hy-
potheses 1 and 2 represents a 45% increase over the number of
studies with safety knowledge and safety performance as depen-
dent measures included in Burke et al. (2006).

For tests of Hypotheses 1 and 2, we compared estimated mean
effects for less and highly engaging methods of safety training for
knowledge and performance, respectively. We performed these
tests to evaluate the consistency of our findings with the earlier
reported meta-analysis by Burke et al. (2006). For tests of Hypoth-
eses 3 and 4, we tested for the expected interaction within a
meta-analytic context using the common subgrouping technique
(see Hunter & Schmidt, 2004). This moderator detection technique
is useful when considering dichotomous moderators and when
independent variables are uncorrelated (see Steel & Kammeyer-
Mueller, 2002). In this regard, we note that the phi coefficient
between training engagement and hazardous event/exposure was
�.13 and statistically nonsignificant. When subgrouping studies,
we first classified training effects into low and high hazardous
event/exposure separately for knowledge and performance effects.
Then, we computed the mean training effect (i.e., mean corrected
correlation) for less engaging training and for highly engaging
training within each hazard condition. When comparing mean
effects for less and highly engaging training within a hazard
condition, we examined whether the respective 95% confidence
intervals (based on the random effects estimate of the standard
error for the mean corrected correlation; see Burke & Landis,
2003) around the estimated mean effects overlapped. Importantly,
we note that the standard error for the mean corrected effect
included information on the standard errors for individually cor-
rected effects within a distribution of effects, as well as informa-
tion on the between-study variance in effects within that distribu-
tion.
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Results

Table 1 lists the studies we included and coded in this meta-
analysis along with some descriptive information.

Table 2 presents a summary of the meta-analytic results exam-
ining the effects of safety training method on knowledge acquisi-
tion and safety performance. Among the results presented are the
estimated mean correlations corrected for dependent variable un-
reliability (M�), the 95% confidence interval around the estimated
mean (95% CI M�), and the estimated variance of the effects (V�).
We also present parallel results based on uncorrected correlations
in Table 2. As both sets of results are analogous and consistent
with each other, we refer to the corrected (disattenuated) results in
testing the hypotheses.

According to Hypothesis 1, highly engaging training will be
associated with greater safety knowledge acquisition, compared to
less engaging training. As shown in Table 2, the mean training
effect size, M�, is greater when training method is highly engaging
than when training method is less engaging (M� � .61 for the
highly engaging methods compared to M� � .36 for the less
engaging methods). The nonoverlapping 95% confidence intervals
around M� suggest that highly engaging methods are much more
effective than the less engaging methods in increasing safety
knowledge acquisition. Thus, Hypothesis 1 is supported.

In addition, the results also provide support for Hypothesis 2.
Highly engaging safety training is associated with a higher level of
safety performance compared to less engaging training. With ref-
erence to Table 2, the average training effect size is greater when
training method is highly engaging than when training method is
less engaging (M� � .42 for the highly engaging methods com-
pared to M� � .22 for the less engaging methods). As with safety
knowledge, the nonoverlapping 95% confidence intervals around
M� suggest that highly engaging methods are much more effective
than the less engaging methods in improving safety performance.

Table 3 presents a summary of the meta-analytic results exam-
ining the interaction between training method and hazardous
event/exposure. These results are consistent with Hypotheses 3 and
4. Hypothesis 3 predicts that the level of hazardous event/exposure
in the work context will moderate the relationship between training
engagement and knowledge acquisition, such that the relationships
between level of engagement and training effectiveness will be
stronger under high hazard conditions (i.e., when events/exposures
have a greater potential of producing severe injury, illness, or
death) than under low hazard conditions (i.e., when events and
exposures in the occupational context are less likely to result in
serious injury, illness, or death). In other words, in terms of safety
knowledge acquisition, Hypothesis 3 predicts that the effectiveness
of highly engaging training methods relative to the less engaging
training methods will be amplified under high hazard conditions,
as opposed to the low hazard conditions.

For Hypothesis 3, the mean training effect size for the less
engaging methods (M� � .53) is slightly greater than the mean
effect for highly engaging methods (M� � .47) under the low
hazard condition. Notably, the mean effect associated with the
highly engaging methods (.47) is part of the 95% confidence
interval around the mean effect associated with the less engaging
methods, that is, [.37, .70]. Similarly, the mean effect of the less
engaging methods (.53) falls within the 95% confidence interval
around the mean effect associated with the highly engaging meth-

ods, [.33, .61]. Thus, although the mean effect of the less engaging
methods is numerically greater than that of the more engaging
methods under the low hazard condition, there is an insufficient
statistical basis to conclude that the mean effect of .47 is signifi-
cantly different from the mean effect of .53. Whereas we expected
to see a modest increase in training effectiveness across levels of
engagement within the low hazard condition, we did not see such
an increase.

On the other hand, under the high hazard condition, the mean
training effect for highly engaging methods (M� � .65) is signif-
icantly higher than the mean training effect for less engaging
methods (M� � .36), as evidenced by the nonoverlapping 95%
confidence intervals ([.31, .41] for the less engaging methods and
[.58, .71] for the highly engaging methods). Collectively, these
pieces of evidence suggest that in terms of increasing safety
knowledge, the effectiveness of highly engaging training methods
relative to the less engaging training methods is more pronounced
under conditions of high hazards than under conditions of low
hazards. Thus, the meta-analytic data are consistent with Hypoth-
esis 3.

Analogously, Hypothesis 4 predicts that in terms of safety
performance, the effectiveness of highly engaging training meth-
ods relative to the less engaging training methods will be amplified
under high hazard conditions as opposed to the low hazard con-
ditions. With reference to the safety performance meta-analytic
results in Table 3, the mean training effect size for the less
engaging methods (M� � .31) is essentially the same as the mean
effect for highly engaging methods (M� � .32) under the low
hazard condition. The mean effect associated with the less engag-
ing methods falls within the 95% confidence interval, [.23, .41],
around the mean effect for the highly engaging methods. Likewise,
the mean effect associated with the highly engaging methods falls
within the 95% confidence interval for the less engaging methods,
[.24, .37]. These confidence intervals suggest that the two mean
effects, .31 and .32, are not significantly different from each other.
Here, too, we expected to see a modest increase in training effec-
tiveness across levels of engagement within the low hazard con-
dition; instead, we found no significant increase.

In contrast, under the high hazard conditions, the mean training
effect for highly engaging methods (M� � .46) is significantly
higher than the mean training effect for less engaging methods
(M� � .20), as evidenced by the nonoverlapping 95% confidence
intervals ([.16, .25] for the less engaging methods and [.39, .53] for
the highly engaging methods). Notably, the confidence interval
around the mean effect of .46 for highly engaging training is
outside (i.e., above) the confidence intervals for all other mean
effects concerning safety performance. Taken together, these
pieces of evidence suggest that in terms of enhancing safety
performance, the effectiveness of highly engaging training meth-
ods relative to the less engaging training methods is more pro-
nounced under conditions of high hazards than under conditions of
low hazards. Hence, the meta-analytic evidence is consistent with
Hypothesis 4.

Discussion

Our hypotheses for this investigation concern two issues: (a) the
extent to which the level of training engagement in safety training
influences knowledge acquisition and safety performance, and (b)
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how hazardous event/exposure severity interacts with training en-
gagement to influence these outcomes. Although we found a main
effect for training in relation to knowledge acquisition and safety
performance that was consistent with expectations from active
approaches to learning (Bell & Kozlowski, 2008; Burke et al.,
2006; Taylor et al., 2005), this finding was overshadowed by
evidence of an interaction between the level of training engage-
ment and hazardous event/exposure. More specifically, highly
engaging training is considerably more effective in promoting
safety knowledge and safety performance than less engaging train-
ing, particularly when the severity level of hazardous event/
exposure is high. When hazardous event/exposure severity is low,
less engaging training approaches appear to be as effective as those
that are highly engaging. This interaction effect is consistent with
theoretical arguments based on dialogical theories of experiential
learning and, at the same time, suggests that low hazards constitute
a boundary condition for the effectiveness of training engagement.
The scientific and practical implications of these findings are
discussed below.

Training Engagement

Our findings indicate that, on average, the highly engaging
methods of safety training are considerably more effective than the
less engaging methods of training in knowledge acquisition and
safety performance. Scientifically, these findings provide further
support for conceptual arguments within experiential learning the-
ories concerning enhancements in learning that result from action,
dialogue, and reflection. From a practical perspective, these find-
ings suggest the need for safety managers to more carefully con-
sider the relative costs and benefits of placing a trainee in a passive
versus more active type of safety training for knowledge acquisi-
tion and performance enhancement. In particular, although dis-
tance learning and electronic learning (e-learning) approaches to
training offer economies of scale and may appear cost effective
from a short-term financial perspective, a lack of participant en-
gagement in such training approaches has been acknowledged as a
major issue (Derouin, Fritzsche, & Salas, 2005). Given the impor-
tance of knowledge and performance as outcomes of safety train-
ing, balancing training engagement with the short-term financial
costs becomes critical both to keeping workers safe and to avoid-
ing the long-term financial costs of safety-related disasters, includ-
ing the aforementioned deadly explosion at the Upper Big Branch
mine in West Virginia.

We note that our findings for the relative effectiveness of less
versus highly engaging forms of safety training are stronger and
more robust than the respective uncorrected study effects reported
in Robson et al. (2010). These differences in findings are likely, in
part, due to the highly selective sampling of studies (16 of which
entered the final analyses compared to our analysis of 113 studies)
and second-order sampling error introduced in Robson et al. Im-
portantly, the present findings offer the most comprehensive sci-
entific findings concerning the relative effectiveness of training
engagement to date and serve to inform evidence-based policy on
worker safety training with respect to highly hazardous work
conditions. To underscore the importance of more informed policy
and practice related to worker safety training, one need only look
at recent news headlines concerning work safety training for the
largest oil spill recovery effort in U.S. history. For instance, DavidT
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Michaels, Assistant Secretary of Labor for the Occupational Safety
and Health Administration, was quoted as saying, “We have re-
ports that some [in reference to British Petroleum’s oil recovery
safety training programs] are offering training in significantly
fewer than 40 hours, showing video presentations instead of re-
quiring hands-on training and offering only limited instruction”
(Mirza, 2010, p. 1). These workers’ insufficient training was
reflected in their behaviors: some of the clean-up workers were
reportedly working without gloves and in their regular clothes,
meaning not only that they were likely coming into direct contact
with contaminants but that they were then probably bringing these
contaminants into their homes on their clothes. We comment more
and qualify our comments on the policy and practice implications
of our results below in relation to findings for Hypotheses 3 and 4,
which pertain to the interaction of training engagement and haz-
ardous event/exposure severity on training effectiveness.

The Interaction of Training Engagement and
Hazardous Event/Exposure Severity

An important finding from this study is that hazardous event/
exposure severity interacted with training engagement to, on av-

erage, produce increased learning and performance when hazard-
ous event/exposure severity was high and training was highly
engaging. The primary psychological mechanism we offer as an
explanation for this effect is the dread factor, the realization of the
dangers associated with ominous hazards and the experienced
feelings that one has about the possibility of such events/
exposures. This affective reaction and realization of threat severity
is, in turn, expected to promote the motivation to learn more about
such hazards and how to avoid them, as well as motivation for
transferring such knowledge to the work setting. Our argument is
consistent with the considerable amount of research on the func-
tional nature of affect and emotions.

Our theorizing on how the dread factor develops involves the
social and experiential construction of affect and understanding of
threat severity. As such, our theorizing and empirical findings
uniquely contribute to research on learning in safety contexts, as
well as to research on why and how workers transfer knowledge to
the work setting in terms of dealing with hazards of an ominous
nature. Consistent with our theorizing and findings, people become
more pessimistic in their predictions about negative outcomes
when they are able to reflect on or imagine the experience of such

Table 2
Safety and Health Training Method Meta-Analysis Results in Correlation Form

Training method N k

Uncorrected Disattenuated

Mr 95% CI Mr Vr M� 95% CI M� V�

Safety knowledge
Less engaging methods 10,073 60 .31 [.27, .35] .020 .36 [.32, .41] .029
Highly engaging methods 1,848 15 .52 [.46, .59] .011 .61 [.54, .68] .014

Safety performance
Less engaging methods 10,214 69 .20 [.17, .24] .015 .22 [.18, .25] .017
Highly engaging methods 2,559 22 .39 [.34, .45] .013 .42 [.36, .48] .015

Note. N � total number of individuals; k � number of study effects; Mr � sample-size weighted mean uncorrected correlation; 95% CI Mr � 95%
confidence interval around the estimated Mr; Vr � variance of uncorrected effects; M� � sample-size weighted mean correlation corrected for dependent
variable unreliability (mean rho); 95% CI M� � 95% confidence interval around the estimated M�; V� � variance of corrected effects.

Table 3
Hazardous Event/Exposure Severity Level by Training Method Results in Correlation Form

Hazard level/training method N k

Uncorrected Disattenuated

Mr 95% CI Mr Vr M� 95% CI M� V�

Safety knowledge
Low hazard

Less engaging methods 250 4 .45 [.31, .60] .011 .53 [.37, .70] .016
Highly engaging methods 407 6 .41 [.28, .54] .019 .47 [.33, .61] .019

High hazard
Less engaging methods 9,823 56 .31 [.27, .35] .020 .36 [.31, .41] .028
Highly engaging methods 1,441 9 .55 [.50, .61] .004 .65 [.58, .71] .006

Safety performance
Low hazard

Less engaging methods 1,462 28 .29 [.23, .35] .011 .31 [.24, .37] .014
Highly engaging methods 841 10 .31 [.22, .39] .010 .32 [.23, .41] .011

High hazard
Less engaging methods 8,752 41 .19 [.15, .23] .014 .20 [.16, .25] .016
Highly engaging methods 1,718 12 .44 [.37, .50] .009 .46 [.39, .53] .010

Note. N � total number of individuals; k � number of study effects; Mr � sample-size weighted mean uncorrected correlation; 95% CI Mr � 95%
confidence interval around the estimated Mr; Vr � variance of uncorrected effects; M� � sample-size weighted mean correlation corrected for dependent
variable unreliability (mean rho); 95% CI M� � 95% confidence interval around the estimated M�; V� � variance of corrected effects.
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an outcome (Sanna, 1999), and research suggests that a pessimistic
outlook may be wiser in preparing for and responding to possible
negative outcomes (Rundmo, 2000; Sweeny & Shepperd, 2007). In
effect, workers in safety contexts where a hazardous exposure or
event is regarded as serious or consequential (relative to illness,
disease, or death) may be harnessing the benefits of negative states
(such as negative affect) to prepare for and prompt action to avoid
the negative outcomes. In doing so, they are engaging in safe work
behavior.

Furthermore, we note two interesting and unanticipated find-
ings. First, in the low hazard condition, the less and highly engag-
ing forms of training had comparable mean effects for both knowl-
edge acquisition and safety performance. These findings may have
been affected to some degree by the second-order sampling of
studies. This point is especially relevant for the two knowledge-
acquisition mean effects in the low hazard severity condition,
which are based on relatively small numbers of studies and have
wide confidence intervals. These confidence intervals are 2 to 3
times as wide as the respective confidence intervals in the high
hazard condition, where the latter intervals are based on larger
numbers of studies. Nevertheless, the overall pattern of findings
across the two dependent variable categories, knowledge acquisi-
tion and safety performance, is noteworthy. Substantively, this
pattern of findings suggests a potential boundary condition for the
usefulness of highly engaging forms of training. That is, when
hazard severity is low, more standardized and less socially engag-
ing training methods may be sufficient to efficaciously produce
desired or optimal training outcomes. More research comparing
less and highly engaging forms of training under low hazard
severity conditions with respect to safety and health knowledge
and performance as the dependent variables is needed before one
can be more confident in concluding that there is a possible
boundary condition for training engagement.

Another interesting finding is that the lowest effects for knowl-
edge acquisition or safety performance were in the high hazard,
low training engagement conditions. There are perhaps two related
explanations for this pattern of findings. First, properly dealing
with hazards that have severe injury or illness potential may
require more procedural knowledge and skill development (e.g.,
using a self-contained breathing apparatus for dealing with radio-
logical waste) than working with hazards that have lower potential
for severe injury (e.g., using a loose-fitting disposable face mask
when painting). As discussed above and consistent with our gen-
eral findings concerning the effect of more versus less engaging
forms of training, less engaging forms of training (e.g., a lecture,
a pamphlet) would not necessarily lead to the development of more
advanced procedural knowledge and skill needed within an area
such as respiratory protection. Second, in line with our arguments
related to the social construction of dread and an understanding of
threat vulnerability, less engaging forms of training (with respect
to hazards with severe injury/illness potential) may inappropriately
signal that hazards and threat vulnerability are minor when in fact
that they are not. The result being a potential backlash effect where
the motivation to acquire the procedural knowledge and skill for
handling such hazards is deflated.

From a practical perspective, our findings in regard to the dread
factor are important. Given the breadth of occupations and indus-
tries included in this meta-analysis and noting that these findings
apply to workers in over 16 countries, the observed learning and

performance differences between less engaging and highly engag-
ing training in the high hazardous event/exposure condition have
broad implications for the design and delivery of safety-related
interventions on a worldwide basis. That is, efforts to increase the
capacity of private sector and public sector workers to deal with
hazards of an ominous nature, such as those relating to emergency
events and exposures to highly hazardous substances, would be
well advised to consider the potential benefits of highly engaging
forms of training when hazard event/exposure is high. We offer
this observation noting that when work involves dealing with
hazards of an ominous nature, workers are not necessarily receiv-
ing and experiencing the benefits of highly engaging training.
While our observation is based on the fact that the number of
training evaluation studies in the literature is much lower for
highly engaging safety training in comparison to less engaging
types of training, we note that this observation is also consistent
with literature indicating that safety training is not more prevalent
in occupations and industries where workers face potential expo-
sure to hazards with severe injury potential (Smith & Mustard,
2007).

Potential Limitations and Directions for
Future Research

While we have relied on dialogical theories of experiential
theories of learning as the basis for our psychological mechanisms
and hypotheses, we recognize that this proposed psychological
mechanism for our findings is an unmeasured variable. Thus,
alternative explanatory mechanisms might be proposed for the
obtained effects. We encourage research and, in particular, exper-
imental studies that attempt to test expectations in relation to the
dread factor and to measure affective and motivationally relevant
cognitions that serve as mediating variables in our causal argu-
ments.

Another potential limitation of this investigation is that we did
not have adequate data to control for several factors (e.g., sex and
position within organization) that are known to influence risk
perceptions. For many of the studies, with the exception of several
studies and samples within the health care sector (e.g., nursing),
the samples were predominantly male. Likewise, the samples in
our studies were predominantly line workers, with few safety
training studies involving managers.

Furthermore, while our studies were based in over 16 different
countries, studies from the United States dominated the set. As
safety training continues on a worldwide basis, a useful future
research direction would be to consider the joint influence of
national cultural values, training engagement, and hazards on
safety knowledge acquisition and performance. This suggestion is
made based on some evidence that cultural values such as uncer-
tainty avoidance are related to training engagement (Burke, Chan-
Serafin, Salvador, Smith, & Sarpy, 2008). That is, as uncertainty
avoidance increases, the level of training engagement decreases.
This effect is expected to be due to organizations in cultures that
place a high value on avoiding uncertainty tending to favor more
structured, less engaging approaches to safety training.

In terms of future research concerning the role of work context
and environment (i.e., hazardous event/exposure), we believe the
hazard scoring system employed in this investigation has reason-
able potential for advancing the understanding of effects associ-
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ated with physical hazards in many types of work environments.
The present hazard scoring system relies on the dichotomization of
hazards as low and high relative to an available and standardized
(across industries and occupations) hierarchy of workplace haz-
ards. Notably, this system is flexible in the sense of permitting
gradations in hazard categorization for up to seven hierarchically
ordered categories should a researcher’s question call for the
consideration of more fine-grained hazard distinctions. To our
knowledge, the hazard scoring system within this research (i.e., the
Bureau of Labor Statistics’ OIICS) has not been employed in other
behavioral, management, or pubic health research to examine
effects associated with hazardous work environments. Typically,
hazards are recognized in these literatures but are infrequently
scored and examined as situational variables. Notable exceptions
include the O*NET work context ratings, which reflect job ana-
lysts’ ratings of potential exposure to job hazards (see Strong,
Jeanneret, McPhail, Blakley, & D’Egidio, 1999), and the idiosyn-
cratic trade association scheme reported by Sinclair et al. (2003).

Conclusion

The current study demonstrates the interactive influence of the
level of engagement of safety training and hazard event/exposure
severity on the development of safety knowledge and performance.
Importantly, in relation to knowledge acquisition and safety per-
formance, we have found that highly engaging safety training is
more effective than less engaging safety training when hazardous
event/exposure severity is high, whereas highly and less engaging
safety training have comparable levels of effectiveness when haz-
ardous event/exposure severity is low. More broadly, we hope, in
conducting this study, not only that we have contributed to an
understanding of the role that work context (i.e., workplace haz-
ards) plays in relation to different levels of active learning to
improve worker safety but that we have also underscored the value
of a social constructionist lens to studying workplace safety.
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