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Abstract
The construction sector is high risk for accidents, injuries, and fatalities, particularly for
migrant workers who comprise a large proportion of the workforce. This paper presents a
systematic literature review of current safety training provision for migrant construction
workers. In the interests of rigor, we draw on the learning, training transfer, and training
effectiveness literatures, exploring not only the extent to which training brings about the
intended outcomes, in terms of enhanced safety behaviors, and reduced accidents and
injuries, but also the factors which influence learning and transfer of training back to the
working environment. The literature search revealed only 18 peer-reviewed articles have
been published since 2000, which is particularly surprising given the disproportionate
accident and fatality rates for migrant workers. Consequently, we propose a research agenda
to enhance safety training for low skilled, migrant and native construction workers, drawing
on cognitive and social constructivist instructional design models, which view training as a
dynamic process involving active participation of trainees. We advocate the importance of
attending to the situational context in which workers are embedded, including labor market
conditions, social relations, and cultural differences. Finally, we propose the need for further
longitudinal, multi-dimensional research to evaluate the impact of safety training on learning,
transfer of training, and individual and organizational level outcomes, such as behavior

change, and accident and fatality rates.

Keywords: safety, training, evaluation, systematic literature review, migrant workers,

construction workers
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Safety Training for Migrant Workers in the Construction Industry: A Systematic Review and
Future Research Agenda

In spite of efforts to protect the health and safety of workers, there are still 374 million
nonfatal work-related accidents or illnesses every year and more than 2.78 million workplace
fatalities (International Labour Organization [ILO], 2018). This means every 15 seconds, 150
workers have a work-related accident and one worker dies. The construction sector has a
particularly poor safety record, with workers at increased risk of accidents and injuries (e.qg.,
Buckley, Zendel, Biggar, Frederiksen, & Wells, 2016). The Statistical Office of the European
Union report more than 1 in 5 (20.9%) fatalities at work in European Union Member States
(EU-28) in 2015 took place within construction (Eurostat, 2018). According to the United
Kingdom (U.K.) Health and Safety Executive (HSE), there were 1.64 fatal injuries per
100,000 full-time construction workers in the U.K. in 2018; a 27% increase over the previous
year (HSE, 2018). This figure is around 4 times as high as the average rate across all other
industries. Likewise, the United States (U.S.) Bureau of Labor Statistics (BLS) reported 9.5
fatalities per 100,000 full-time construction workers in the U.S. in 2017, compared with an
average of 3.5 fatalities per 100,000 full-time workers across all industries (BLS, 2017).

The complex and ever-changing nature of the construction industry, with its focus on
productivity and efficiency, makes safety particularly challenging (e.g., Brunette, 2005;
Buckley et al., 2016; Choudhry & Fang, 2008; Dutta, 2016). Workers rarely have stable
employment with one employer, typically moving from one building project to another
(Brunette, 2005). Many subcontractors, of varying size, typically work on the same site,
following different safety values, rules, regulations, and practices (Choudhry & Fang, 2008).
Depending on the construction project (e.g., residential, roads, bridges), workers are exposed
to varying hazards, such as working at height or operating complex machinery (Buckley et

al., 2016), and often have to work in close proximity to one another, performing different
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tasks (Choudhry & Fang, 2008). There is also immense pressure to complete tasks quickly, to
deliver projects on time and within budget (Dutta, 2016). As a result, risks differ from site to
site, trade to trade, job to job, and even day to day (Brunette, 2004, 2005).
Migrant Workers in the Construction Industry: A Vulnerable Group

The construction industry relies heavily on migrant workers, defined as persons who
are engaged or have been engaged in remunerated activity in a State of which they are not
national (United Nations [UN], 1990). During their first year in a new country, male migrants
are predominantly employed in the construction sector, and are 1.4 times more likely to work
in construction than native-born men (Eurostat, 2011). A recent report from the Office for
National Statistics (ONS) estimates around 10% of all construction workers in the U.K.
between 2014 and 2016, were non-national (ONS, 2018). Migrant workers, with low levels of
skill, are particularly vulnerable, with higher reported rates of accidents and fatalities
compared with native workers (e.g., Dong, Choi, Borchardt, Wang, & Largay, 2013; Dong,
Fujimoto, Ringen, & Men, 2009; Dong, Men, & Ringen, 2010). For example, nearly 1 in 4
migrant workers who died on the job in the U.S. between 1996 and 2001 were employed in
construction (Loh & Richardson, 2004). In the U.K. in 2007/2008, 66% of migrant worker
deaths were in the construction industry (Centre for Corporate Accountability [CCA], 2009).

Existing research points to several contributory factors behind these shocking
statistics. First, labor market conditions present a major challenge. Migrant workers often
work in smaller companies, have poor quality jobs, low levels of pay, and are allocated the
riskiest tasks without appropriate protective equipment (Moyce & Schenker, 2018); however,
they accept these conditions to provide financial support to their families (Dutta, 2017;
Menzel & Gutierrez, 2010). Relatedly, migrant workers may not be trained in construction
but accept construction work because jobs are not available in their preferred field (Buckley

et al., 2016). They may also have different attitudes and values towards safety than native
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workers, influenced by work-related experiences, and safety practices in their countries of
origin (Brunette, 2004). In addition, malnourishment and cramped living conditions
contribute to sleep deprivation, increased fatigue and poor concentration, reducing safety-
related behaviors on site and enhancing the risk of accident and injury (Brossoit et al., 2018;
Dutta, 2017; Kao, Spitzmueller, Cigularov, & Wu, 2016). The situation is particularly dire for
migrants who have entered the country illegally, as they fear losing their jobs or being
deported (Menzel & Gutierrez, 2010; Moyce & Schenker, 2018).

Second, social relations present a challenge. Migrant workers are reported to have
poor relationships with supervisors, experiencing language barriers (Donaghy, 2009), abuse
(Dutta, 2017), and pressure to prioritize performance over safety (Choudhry & Fang, 2008;
Menzel & Gutierrez, 2010). Other studies have found migrant workers typically work in
closeknit teams with family members and friends, and thus do not learn the host country’s
safety values, rules, and regulations, from their native peers (Al-Bayati, Abudayyeh,
Fredericks, & Butt, 2017; Hallowell & Yugar-Arias, 2016). These issues become more
problematic in large construction sites with diverse labor forces (Oswald, Sherratt, Smith, &
Hallowell, 2018). Santoso (2009) analyzed discrimination problems in a large, multicultural
construction site and found issues with communication, wage segmentation, task assignment,
trust, scapegoatism, beliefs, and religion, all played a role in working relations potentially
causing tension. Diverse, multicultural workforces are particularly prominent in Europe
(Eurostat, 2019), while in the U.S. the majority of migrant workers are Hispanic (Brunette,
2004).

Third, related to the above, research has indicated that cultural differences, at a
national level, impact on training effectiveness and safety outcomes for migrant workers
(e.g., Burke, Chan-Serafin, Salvador, Smith, & Sarpy, 2008; Choudhry & Fang, 2008;

Hallowell & Yugar-Arias, 2016; Menzel & Gutierrez, 2010), although research of thieenatu
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remains scarce (Hoffmann, Burke, & Zohar, 2017; Starren, Hornikx, & Luijters, 2013). A
study of 68 organizations from 14 countries found a moderating effect of uncertainty
avoidance on the transfer of safety training, and reduction of accidents and injuries (Burke et
al., 2008). Other studies have highlighted how cultural differences impact upon migrant
workers’ willingness to wear personal protective equipment (PPE) compared with native
workers (Chan, Javed, Wong, Hon, & Lyu, 2017a; Choudhry & Fang, 2008; Hallowell &
Yugar-Arias, 2016). Cultural factors also influence perceptions of organizational safety
climate, which is reported to be poorer among migrant workers compared with native
workers (Arcury et al., 2012; Chan, Wong, Hon, Lyu, & Javed, 2017b).
A Need for Better Safety Training

Following calls from Donaghy (2009), it is crucial to develop our understanding of
how accidents and injuries occur, and how they can be prevented through safety training, a
primary mechanism for enhancing workplace safety by encouraging behavior change (e.g.,
Burke et al., 2006; Burke et al., 2011; Cunningham et al., 2018; Dong, Entzel, Men,
Chowdhury, & Schneider, 2004; Moyce & Schenker, 2018; Robson et al., 2012; Tutt,
Daunty, Gibb, & Pink, 2011). In their systematic review of safety management studies in
construction, Zhou, Goh, and Li (2015) found safety training to be one of the key safety
management processes aimed at reducing accidents. Similarly, a meta-analysis by Ricci,
Chiesi, Bisio, Panari, and Pelosi (2016) found occupational health and safety (OHS) training
had a strong effect on workers” OHS attitudes, beliefs and knowledge. Recently, Lee, Huang,
Cheung, Chen, and Shaw (2019) found safety training to be a central part of workplace
interventions aimed at enhancing safety climate, a factor widely reported to have a positive
impact on workers’ safety performance (see Clarke, 2006, 2010, 2013 for meta-analyses).

Aksorn and Hadikusumo (2008) identified four factors influencing the effectiveness

of safety training in @nstruction: workers’ involvement, safety prevention and control
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systems, safety arrangements, and management commitments. In most countries,
governments have introduced compulsory training to ensure safety training of construction
workers, e.g., the Construction Industry Training Board (CITB) in the U.K., the Occupational
Safety and Health Administration (OSHA) in the U.S., or the Spanish regulations established
in the National Collective Agreement. Limited attention has been paid to developing and
implementing training tailored to the particular challenges and vulnerabilities faced by
migrant construction workers. For instance, safety training may only be offered at induction
and may not be easily understood if workers’ language skills are rudimentary (Mckay, Craw,

& Chopra, 2006). More alarmingly, safety training may not be undertaken at all; studies
report between two-thirds and three-quarters of migrant workers sampled had received some
form of safety training (O’Connor, Loomis, Runyan, Abboud Dal Santo, & Shulman, 2005;
Trajkovski & Loosemore, 2006).

These specific risks and challenges also highlight the need to formulate tailored
criteria to evaluate the effectiveness of safety training for migrant construction workers.
Previous systematic literature reviews on OHS training have primarily focused on the
outcomes of training, i.e., knowledge, attitudes and beliefs, behaviors, and health (Ricci et al.,
2016; Robson et al., 2012). Asari and Leman (2015) reviewed current approaches to
evduating safety training using Kirkpatrick’s (1994) 4-level training evaluation model, and
concluded it is rarely evaluated systematically. Safety training is most often evaluated only at
the first level of Kirkpatrick’s model (reactions to training) and, as a result, evaluation
provides little knowledge on how to design future safety training (Asari & Leman, 2015).
Although not tested or used in systematic reviews, models have been developed for the
evaluation of safety training that capture the transfer of training, e.g., whether knowledge and

skills acquired during training are generalized into workplace behaviors and whether such
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changes in behaviors are maintained over time (Pedersen, Nielsen, & Kines, 2012; Vignoli,
Punnett, & Depolo, 2014).

The main aims of our paper are threefold. First, to review systematically the literature
on safety training for migrant construction workers, highlighting its strengths and
weaknesses, and gaps in our current knowledge and understanding. Second, to identify key
challenges for both researchers and practitioners in the design, implementation, and
evaluation of safety training activities, with a view to understanding how these can be
overcome. In particular, we look to investigate factors which influence learning and transfer
of training back to the working environment. Third, to develop a research agenda, explaining
how the effectiveness of safety training in the construction industry can be improved, not
only for low-skilled, migrant workers but also low-skilled, native workers.

In the interests of rigor, our review integrates the learning, training transfer, and
training effectiveness literatureFirst, following Kirkpatrick’s (1994) model, we consider
trainees’ reactions (e.g., satisfaction) and learning as outputs of training effectiveness, at the
individual level. Moreover, in line with Kraiger, Ford, and Salas (1993), we distinguish
between learning of cognitive, affective, and skills capacities. These three types of learning
outcomes are essential given the specificities of migrant workers’ risks. Second, in line with
Baldwin and Ford’s (1988) dominant training transfer model, we consider the extent to which
knowledge, attitudes, and skills learned during training are retained, transferred to the work
setting, translated into behavioral change, and maintained over time (Blume, Ford, Baldwin,
& Huang, 2010; Burke & Hutchins, 2007; Hussain Pedro, Lee, Pham, & Park, 2018). Third,
to understand whether training brings about its intended outcomes, we also consider the
organizational level, again following the training effectiveness model (Kirkpatrick, 1994). In
utilizing an integration of these three models, we move beyond traditional methods for

evaluating the outcomes of safety training (Lee et al., 2019) and formulate an integrative
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model, at both the individual and organizational level. This model aims to develop practice-
oriented guidance on how to design, implement, and evaluate safety training.
Effectiveness of Training: Learning, Transfer and Outcomes

As outlined above, the effectiveness of training can be measured at different levels.
Learning is one such level, which is included in all three training evaluation models
(Kirkpatrick, 1994, Kraiger et al., 1993; Baldwin & Ford, 1988). We therefore explore
whether studies of safety training for migrant construction workers report learning as an
outcome of training. Furthermore, based on Kraiger et al. (1993), we distinguish between

cognitive, affective, and skills components of learning.

Research Question 1: To what extent do migrant construction workers report new

cognitive, affective and skills learning as a result of safety training?

Learning in itself, however, is not sufficient to realize good safety outcomes; learning
needs to be transferred to the workplace in order for changes in behavior to occur and,
subsequently, better safety outcomes to be achieved. Indeed, the training transfer literature
has recently been criticized for failing to consider whether training transfer leads to intended
outcomes (Blume, Ford, Surface, & Olenick, 2019). Translation of learning into the
workplace setting and subsequent maintenance of new behaviors are key elements of Baldwin
and Ford’s (1988) training transfer concept. We therefore review whether learning has been
transferred to the construction site and whether skills and knowledge have been maintained

over time.
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Research Question 2: To what extent do migrant construction workers successfully
transfer the new knowledge, attitudes, and skills learned during safety training back to

the construction site?

Building on this, we also review whether training transferred to the construction site
actually leads to better safety outcomes. Although Kirkpatrick’s (1994) training evaluation
model has been criticized for its lack of consideration of context (Holton, Bates, Seyler, &
Carvalho, 1997), it is widely used for training evaluation (Lacerenza, Reyes, Marlow, Joseph,
& Salas, 2017, Salas, Tannenbaum, Kraiger, & Smith-Jentsch, 2012), and for safety training
(Asari & Leman, 2015). We find it useful to explore the impact on higher level outcomes
such as safety climate, accidents, and injuries which are not captured by Kraiger et al.’s
(1993) learning outcomes. Thus, we focus on the effectiveness of training in terms of

impact/results, in line with level four of Kipatrick’s (1994) model.

Research Question 3: To what extent is safety training for migrant construction
workers effective, in relation to the outcomes achieved for individuals and

organizations?

Predictors of Learning and Training Transfer

Baldwin and Ford (1988) identified three input factors, which together may influence
whether learning, and ultimately transfer, takes place: individual characteristics, training
design, and work environment. Reviews and meta-analyses have found support for these
three factors (Burke & Hutchins, 2007; Blume et al., 2010), and recent studies have applied
the model in safety training (Hussain et al., 2018). On the basis of the model, we therefore

propose three further research questions.
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First, individual trainee characteristics may play an important role in migrant workers’
learning and training transfer. Limited language ability may mean learning is minimal
(Donaghy, 2009), while not prioritizing safety may reduce workers’ motivation to engage

with, and apply, their training (Chan et al., 2017a; Menzel & Gutierrez, 2010).

Research Question 4: Which characteristics of migrant construction workers influence
their ability to learn during safety training and transfer this learning back to the

construction site?

Second, the training literature emphasizes the need to analyze carefully training
content and methods of delivery, to understand whether the needs of trainees are addressed
(Baldwin & Ford, 1988). This is particularly important when training migrant workers, given
the language barriers they face. Baldwin and Ford (1988) suggest central elements of training
design include actual training content, sequencing (phased learning), and principles of
learning (e.g., different ways of learning, such as role-play and case studies). Recent studies
have explored the role of video (Edirisinghe & Lingard, 2016), participatory video (Lingard,
Harley & Edirisinghe, 2015), e-learning (Ho & Dzeng, 2010), immersive virtual reality
(Sacks, Perlman, & Barak, 2013), and a combination of methods (safety training 4.0, Ricci,
Pelosi, Panari, & Chiesi, 2018) in safety training in the construction industry. We therefore

explore how safety training has been tailored for migrant construction workers.

Research Question 5: To what extent is safety training designed and delivered to

address the needs of migrant construction workers?
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Based on the third factor proposed by Baldwin and Ford (1988), we also review the
barriers and facilitators of training transfer in the work environment, e.g., peer and supervisor
support, and opportunity to use learning. With regards to migrant construction workers, it is
possible that despite training, they may not be motivated to transfer their learning to the
workplace due to performance pressure (Choudhry & Fang, 2008; Menzel & Gutierrez,
2010), or lack of support from their supervisors (Donaghy, 2009; Dutta, 2017). Conversely,
there may be factors that support training transfer, e.g., strong relationships with national

peers. We therefore formulate our final research question:

Research Question 6: What are the factors which facilitate or hinder learning and

training transfer among migrant workers in construction?

Method

A systematic literature review offers a critical exploration, evaluation, and synthesis
of papers relating to a research question, with a view to finding gapstaadae knowledg
(Suri & Clarke, 2009). We applied broad search criteria to extract empirical studies focused
on understanding the safety training of low-skilled, migrant workers in the construction
sector.
Search Strategy

We searched for empirical papers published in English, in peer-reviewed journals,
between January 2000 and November 2017 (date of our search), in the major databases
PsycINFO, PubPsych, and Scopus, and the Web of Science platform (searching Medline,
Current Contents Connect, Web of Science Core Collection, SciELO Citation Index, Korean
Journal Database, and Derwent Innovations Index). Search terms were identified through

discussion among the study team, liaison with subject matter experts, and prior knowledge of
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the subject area. To maximize inclusivity, we applied safety and training as generic search
terms.

In relation to migrant construction workers, we searched specifically for migrant,
construction, roofer and builder, recognizing that different terms are often applied to low-
skilled, construction workers.

With respect to safety, we followed Halbesleben and Bellairs (2015), to view adverse
safety outcomes broadly as physical harm to employees, which may have arisen due to
accidents or similar events. Our specific search terms included health, well being, accident,
prevention of accidents, incident, injury, and physical harm.

Finally, with respect to training, we searched for terms related broadly to effectiveness
of learning in organizations, such as training methods, training program(me)s, training tools,
trainers, effectiveness of training, transfer of training, skills, competences, competencies,
certification, norms, and regulation.

Selection of Relevant Papers

A total of 2681 papers with titles broadly related to safety training for migrant
construction workers were identified from our search. Once duplicates had been removed,
890 papers remained. The abstracts of these were reviewed and 850 papers were eliminated
due to a lack of focus on safety training. The first and second authors then read the remaining
40 papers in detail and independently decided which should be included in the final review,

based on a set of inclusion criteria (see Table 1).

Insert Table 1 about here

Twenty-two of these 40 papers focused on safety among construction workers in

general, but had no explicit focus on training so were excluded. In total, therefore, 18 papers
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were included in our systematic review. Figure 1 provides an overview of our paper sift

process.

Insert Figure 1 about here.

Systematic Review

The final 18 papers were reviewed in detail and the following information extracted:

Type of work and aims of the studyAny study related to safety training or safety
evaluation for low-skilled, migrant construction workers was considered.

Characteristics of study’s sample and work setting. Information about study
sample, such as size, occupational level, sector, nationality, country of the study, or
characteristics of trainer (if applicable) was extracted.

Research designAll information about methodology and variables applied to the
study was extracted if the study was an intervention: specific contents and administrative
information, focus on construction sites, target (low-skilled, migrant workers), and timeframe
(frequency and duration). Methodology and information about measures of evaluation were
also extracted.

Results.Information about key safety outcomes assessed after training or predictors
of training transfer were extracted.

Results

Our systematic literature review revealed only 18 papers focused on safety training for
migrant construction workers (see Table 2 for details). No studies were published before
2005, and only one study was published since 2013 (in 2016). Given the high rates of

accidents and fatalities suffered by migrant construction workers compared with native
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workers, this lack of contemporary research into safety training for this vulnerable group is
surprising.

Of these papers, 14 studies were conducted in the U.S. targeting Hispanic and Latino
migrant workers, and two studies were conducted in Korea with workers from Vietnam,
China, the Philippines and Thailand. One study was conducted in China with Chinese and
non-Chinese workers (the nationalities of the latter were not reported), and one study was
conducted in Australia, with workers from over ten different nationalities, speaking
languages including Arabic, Italian, and Portuguese. Thus, while the studies cover an array of
migrant groups, a large portion of the migrant population in the construction sector is not
represented in these articles, particularly in terms of Europe. This highlights a significant gap
in our knowledge and understanding.

In terms of focus, seven studies were concernedmiighant workers’ previous
experiences with safety training, whereas 11 tested specific training initiatives. These
initiatives ranged in length from 4 hours to 5 days, and were delivered either by professional
trainers or by peers. In relation to methodology, the majority of studies employed a mixed
methods approach (nine studies), four studies used a cross-sectional survey design, three a
gualitative design, and two employed longitudinal quantitative methods. Sample sizes varied
substantially across the studies, ranging from seven workers and five supervisors, who
participated in interviews, through to 1525 workers, who participated in a training

intervention. Eleven studies included a sample of between 100 and 500 participants.

Insert Table 2 about here.

Effectiveness of Training: Learning, Transfer and Outcomes
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In answer to our first research questiofo what extent do migrant construction
workers report cognitive, affective and skills learning as a result of safety trainmg?
identified nine studies reporting learning. Building on Kraiger et al. (1993), we further
distinguished between cognitive, affective and skills learning.

Six studies explored cognitive capacities or knowledge. Studies employing pre- and
post-test measures showed gains in technical safety knowledge (Ahonen et al., 2013; Del
Puerto, Fontan-Pagan, Molina-Bas, & Mrozowski, 2016; Sokas, Jorgensen, Nickels, Gao, &
Gittleman, 2009; Williams, Ochsner, Marshall, Kimmel, & Martino, 2010), while Harrington,
Materna, Vannoy, and Sholz (2009) reported improved knowledge about regulations. Two
studies focused on affective learning outcomes and found improved attitudes and motivation
to work safely post-training (Harrington et al., 2009; Sokas et al., 2009). Finally, three studies
evaluated skills-based learning. Hazard awareness increased (Ahonen et al., 2013; Menzel &
Shrestha, 2012), with levels retained 3 years after training (Ahonen et al., 2013). Following
language training, site supervisors were also more confident talking in the native language of
their workers (Jaselskis, Strong, Aveiga, Canales, & Jahren, 2008).

In summary, studies presented positive results in terms of learning outcomes, although
predominantly focused on learning cognitive content, i.e., technical safety skills; few studies
focused on nontechnical skills, such as changing attitudes, motivation, and hazard awareness.

In response to our second research questiawhat extent do migrant construction
workers successfully transfer the new knowledge, attitudes, and skills learned during safety
training back to the construction site@nly two studies explored training transfer explicitly.

Both Ahonen et al. (2013) and Williams et al. (2010) reported migrant workers were able to
use their training in their daily work; again, these findings were maintained in a 3-year

follow-up (Ahonen et al., 2013).
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Six studies evaluated level three of Kirkpatrick’s (1994) model, focusing on post-
training behavioral changes on the construction Sligrant workers’ use of PPE and safety
equipment increased (Forst et al., 2013; Menzel & Shrestha, 2012; Williams et al., 2010), as
did their participation in safety activities (Forst et al., 2013; Harrington et al., 2009; Menzel
& Shrestha, 2012). Migrant workers also reported being more proactive in identifying and
acting on hazardous situations (Harrington et al., 2009; Ochsner, Marshall, Martino, Pabelon,
Kimmel, & Rostran, 2012; Williams et al., 2010). In relation to assertiveness, Forst et al.
(2013) found migrant workers became more assertive and demanded safer working
conditions, whereas Williams et al. (2010) found only a few workers became more forceful,
and Menzel and Shrestha (2012) failed to find any change. In terms of social behavioral
change, migrant workers began looking after each other (Forst et al., 2013), shared safety-
related information (Williams et al., 2010), networked more (Ochsner et al., 2012), and
communicated better with supervisors (Jaselskis et al., 2009).

In addressing our third research questidio what extent is safety training for
migrant construction workers effective, in relation to the outcomes achieved for individuals
and organizations?-three studies focused on the results/impact of training, following level
four of Kirkpatrick’s (1994) model. According to Harrington et al. (2009), contractors
reported training to be more effective than before, although there were no improvements in
safety climate post-training. Williams et al. (2010) reported a reduction in injuries to migrant
workers, and Forst et al. (2013), more specifically, reported a reduction in falls and electrical
shocks. No studies focused explicitly on traditional outcomes, such as accidents and fatalities.
This limited focus on results is consistent with the wider safety training literature, which
reports evaluation to be primarily at the reactional level (Asari & Leman, 2015).

Predictors of Learning and Training Transfer
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In response to our fourth research questidvhich characteristics of migrant
construction workers influence their ability to learn during safety training and transfer this
learning back to the construction sitefour studies identified one major individual
characteristic specific to migrant workers: language abilities. In two cases, materials were
translated into the migrant workers’ language (Menzel & Gutierrez, 2010; O’Connor et al.,
2005), although translation was reported to be poor, which reduced understanding. Similarly,
when training was delered in the host country’s language, migrant workers struggled to
understand the content and pass the subsequent exam (Trajkovski & Loosemore, 2006).
Another individual characteristic was the ability to engage in abstract thinking: De Souza,
Hecker, de Castro, Stern, Hernandez, and Seixas (2012) reported challenges when moving
from teaching technical skills to nontechnical skills. This characteristic may not be unique to
migrant workers, but low-skilled workers in general.

In response to our fifth research questidio what extent is safety training designed
and delivered to address the needs of migrant construction workEBstudies reported
details of training design and delivery. In four studies, training was based on existing courses
translated intoHe migrant workers’ native language of Spanish (Brunette, 2005; Evia, 2011;
Jaselskis et al., 2008; Menzel & Shrestha, 2012). In seven studies, new training material was
developed (De Souza et al., 2012; Menzel & Shrestha, 2012; Ochsner et al., 2042), usin
methods including literature reviews (Harrington et al., 2009), expert input (Harrington et al.,
2009), results of previous surveys (Brunette, 2005), interviews or focus groups with workers
(Brunette, 2005; Ahonen et al., 2013), and workplace risk exposure and work situations
(Williams et al., 2010).

Training content ranged from legal aspects (Forst et al., 2013; Harrington et al.,
2009), to cross-cultural differences between Hispanic workers and their supervisors (Jaselskis

et al., 2008), to existing titding materials (e.g. Day Laborers’ Health and Safety Workbook
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[DLH&SW], Ahonen et al., 2013; the OSHA Smart Mark training course, Jaselskis et al.,
2008). Two studies focused on technical skills, namely ladder safety and electrical safety
(Forst et al., 2013) and falls (Menzel & Shrestha, 2012), whereas two studies included soft
skills, namely assertiveness (Jaselskis et al., 2008) and empowerment (De Souza et al., 2012).
Two studies focused on aspects of the host country’s culture and legislation aiming to enable
migrant workers to understand their rights (Ahonen et al., 2013; Harrington et al., 2009). One
study focused on organization-specific policies and practices (Choudhry & Fang, 2008) and
another on safety culture (De Souza et al., 2012).

In relation to how safety training should be designed to maximize learning, four key
principles were identified. First, training in migrant workers’ native tongue; Spanish in these
studies (Ahonen et al., 2013; Brunette, 2005; Evia, 2011; Harrington et al., 2009; Jaselskis et
al, 2009; Menzel & Shrestha, 2012). Second, engaging and involving migrant workers
through a participatory approach, using teambuilding and small group methods (Ahonen et
al., 2013), and role-play, hands-on practice, and multimedia interactive material in the form
of videos (Jaselskis et al., 2009). Third, using both peers and supervisors as trainers. Migrant
workers were trained to train their peers in safety (Ahonen et al. 2013; De Souza et al., 2012;
Ochsner et al., 2012), in addition to supervisors conducting training on the construction site
(Harrington et al., 2009). Fourth, tailoring training materials to meet migrant workers’ needs.
Audiovisual materials were used to facilitate learning in a low-skilled workforce with limited
host country language abilities (Evia, 2011; Shin, Nam, Kim, & Kim, 2013; Won, Kwon,
Jung, Kim & Shin, 2013). Harrington et al. (2009) reported interactive, practical activities,
such as group discussions and tailgate training, were perceived as useful.

In terms of training delivery, no papers focused directly on sequencing, but 11 studies
considered the duration of training. A contrast was found between the amount of safety

training migrant workers felt they needed (30 minutes, Won et al., 2013 1di€onnor et
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al., 2005) and the duration of the training evaluated. In three studies, training lasted 4-5 hours
(De Souza et al., 2012; Harrington et al., 2009; Menzel & Shrestha, 2012) and in five studies
training lasted 6-10 hours (Ahonen et al., 2013; Forst et al., 2013; Jaselskis et al., 2008; Sokas
et al., 2009; Williams et al., 2010). The longest training duration was 5 days (Ochsner et al.,
2012).

In summary, despite the use of tailored methods and some attempts to address the
potentially limited language abilities of migrant workers, mostly though translation and use
of audiovisual material, few studies addressed cultural issues and lack of knowledge of the
host country’s laws and regulations. The use of e-learning was scarce despite the increased
awareness of its usefulness in the wider safety training literature (Ricci et al., 2018).

In answer to our sixth research questidihat are the factors which facilitate or
hinder learning and training transfer among migrant workers in construettao?studies
identified work environment factors that may play a role in whether learning and transfer are
likely outcomes of safety training. To enhance the effectiveness of peer support, identified in
the training transfer literature as a facilitating factor (Blume et al., 2010), Ochsner et al.
(2012) found support from a national formal body to have a substantial impact, suggesting
peers need to be empowered. Similarly, Ahonen et al. (2016) found collaboration with
community centers, providing migrant workers with additional support, increased the uptake
of safety training.

Discussion

The main aims of our paper were to: 1) systematically review the literature on safety
training for migrant construction workers; 2) identify key challenges in the design,
implementation, and evaluation of safety training, particularly in relation to learning, training
transfer, and safety outcomes; and 3) develop a research agenda, outlining how safety

training in the construction industry can be improved for low-skilled workers, both migrant
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and native. We structured our review following an integrated training effectiveness model
based on key indicators of: training evaluation, at the individual and organizational level
(Kirkpatrick, 1994); cognitive, affective, and skills based learning (Kraiger et al. 1993); and
transfer of training into the workplace, influenced by individual characteristics, training
design, and the work environment (Baldwin & Ford, 1988; see also Hussain et al., 2018).
Accordingly, we proposed six research questions: three concerned with the effectiveness of
safety training for migrant construction workers, in terms of learning, transfer, and outcomes;
and three concerned with the predictors of learning and transfer.

Somewhat alarmingly, given their increased vulnerability and high fatality rate, our
systematic literature review revealed a dearth of contemporary research focused on safety
training for migrant construction workers. In the following sections, we propose a research
agenda to improve safety for low-skilled construction workers, both migrant and native,

through training. This is summarized in Table 3.

Insert Table 3 about here.

Towards a Theory-Based Research Agenda

A limitation of the 18 studies we reviewed is the lack of reflection on how learning
occurs, what content should be learned, or how content should be trained; also known as
training instructional models (Kraiger, 2008). Kraiger (2008) distinguished three generations
of instructional models: 1) first-generation instructional models, in which trainees are seen as
passive recipients of content determined by the trainer; 2) second-generation cognitive
constructivist models, the underlying assumption of which is that trainees need to make sense
of content learned; and 3) third-generation social constructivist models, which suggest

learning happens in a social context, where trainees share experiences and learn
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collaboratively. These models of learning incorporate different methods of training and
modes of delivery. Many studies included in our review primarily relied on first-generation
instructional models, where migrant workers were seen as passive recipients of technical
skills. There was limited consideration of the need for sensemaking or social interaction of
trainees with diverse cultural values, communication constraints, and lack of knowledge of
the host country’s regulations.

The latter two generations of instructional model coexist, and a number of conditions
(e.g., learners’ capabilities in terms of skills and experience, the type of contents in terms of
complexity, or the amount of control given to the learner) may mean added value of
combining the two (Kraiger, 2008). In line with training transfer thinking, we argue training
methods and content should support trainees making sense of the training, and rely on social
exchanges and experience sharing in order for training transfer to occur and improvements in
safety outcomes to be observed. Thus, we base our research agenda on second- and third-
generation instructional models.
Training and Transfer Outcomes and their Assessment

In relation to our first, second, and third research questions, concerning learning,
transfer, and effectiveness of training, a number of contributions deserve attention. In the
studies reviewed, learning was measured to test training outcomes. Improvements are noted
on general outcomes, such as knowledge acquisition (Del Puerto et al., 2016; Ochsner et al.,
2012), and on specific indicators, such as falls and electrical hazards (Sokas et al., 2009), and
information about regulations and workers’ rights (Williams et al., 2010). Learning has also
been noted on content comprehension (Evia, 2011), safety awareness lasting over 3 years
(Menzel & Shrestha, 2012), attitudes and motivation post-training (Sokas et al., 2009), and
know-how to work safely (Ahonen et al., 2013; Williams et al., 2010). To progress the

evaluation of learning, a systematic and multidimensional approach is needed, with more
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precise measures and a more rigorous evaluation design, including cognitive, affective, and
skills learning (Kraiger et al., 1993). Training methods promoted by the cognitive and socio-
constructivist approaches may provide insights into the development and evaluation of design
strategies towards achieving these aims.

In relation to transfer of training, studies generally found support for the first transfer
component, namely generalization (e.g., using PPE and safety equipment, sharing
information with coworkers, looking after colleagues, communicating with supervisors,
participating in tailgate meetings, and proactively tackling hazardous situations). These
correspond with the construct of transfer climate, advocating opportunities to practice new
skills (Rouiller & Goldstein, 1993), and research highlighting the positive effect of peer
support on transfer (Martin, 2010; see also Salas et al., 2012). Conversely, few studies
explored the second component, maintenance of behaviors over time (Ahonen et al., 2013;
Williams et al., 2010). Blume et al. (2019) proposed a dynamic training transfer model in
which transfer attempts and subsequent learning are likely to influence maintenance. If
migrant workers receive negative feedback when they attempt to change their safety
behaviors, they are less likely to engage again. Future research should therefore consider how
training could be designed to encourage continuous application of learning in low-skilled
workers in the construction sector, specifically migrant workers, who operate in a potentially
adverse environment where performance is prioritized over safety (Griffin & Curcuruto,
2016).

It is well-established that training in organizations may have important benefits for
individuals, teams, organizations, and society (Aguinis & Kraiger, 2009). In our review, just
three studies discussed the impact of training for individuals and organizations, in terms of
accidents and injuries. A few studies explored the use of PPE (Forst et al., 2010; Menzel &

Shrestha, 2012; Williams et al., 2010); in the wider safety literature, behaviors like this are
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termed safety compliance (i.e., safety activities to maintain a minimum level of safety as
required by formal work procedures) (Griffin & Curcuruto, 2016). In contrast, safety
proactivity involves change-oriented behaviors, such as initiating safety-related changes,
voicing safety issues, and providing suggestions for improvements (Griffin & Curcuruto,
2016). Using a post-training design, Harrington et al. (2010) found contractors perceived
their workers raised safety concerns more often and were more involved in developing
solutions. Ochsner et al. (2012) reported qualitative accounts of similar behaviors. Williams
et al. (2010), using a pre-post evaluation design supplemented by qualitative data, found
migrant workers took initiative to address safety concerns. None of these studies, however,
employed a robust before and after design to identify actual increases in safety proactivity nor
safety participation beyond safety compliance (Martinez-Coércoles, Gracia, & Peir6, 2018),
despite their positive impacts (Zohar, 2008).
Individual Characteristics of Trainees

In relation to our fourth research question, the 18 studies in our review primarily
examined language barriers as the key characteristic which may hamper learning and training
effectiveness (De Souza et al., 2012; Menzel & Gutierrez, 2010; O’Connor et al., 2005;
Trajkovski & Loosemore, 2006). Strategies to overcome these language barriers included
training in the native language of the workers, translation of the materials provided, support
from peers, and language facilitators. Simply translating training materials, however, may not
ensure training transfer and outcomes, as sensemaking is likely to be influenced by the norms
and values of workers from different cultures. Thus, from a cognitive constructivist
perspective, future training designs need to consider the active role of individual learners,
having first assessed their language proficiency to ensure learning takes place. Furthermore,
from a social constructivist perspective, future training designs need to engage trainees in

groupwork and interactive exercises to ensure a shared understanding of norms for working
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safely.

As highlighted in the wider training transfer literature, individual differences in
relation to cognitive ability, conscientiousness, neuroticism, self-efficacy, learning goal
orientation, and motivation, also need to be considered when evaluating training (Blume et
al., 2010). The low level of skill in the construction workers included in the studies we
reviewed is likely to have affected the extent to which learning and training transfer occurred.
Akin to the notion of positive gain spirals proposed by conservation of resources theory (see
Hobfoll, 1989; Hobfoll, Halbesleben, Neveu, & Westman, 2018), suggesting initial resource
gain begets further resource gain, it is likely that well-trained construction workers with
higher levels of skill, will seek, receive, and benefit from increased opportunities for further
training, thereby enhancing their learning and improving their training transfer and outcomes.
Conversely, construction workers with lower levels of skill and education, who are in greater
need of training, will actually seek and receive fewer opportunities, leading to poorer learning
and outcomes. Thus, we need to understand better how such individual characteristics,
beyond those specific to migrant workers, can promote effective safety in a population where
safety may not be seen as a priority, i.e., where resources are low and individuals are
vulnerable to loss (Hobfoll, 1989).

Similarly, different cultural values must be considered. Using Hofstede’s cultural
dimensions, Yang, Wang, and Drewry (2002) suggested how culture may influence learning
and transfer. For instance, in collectivistic cultures, motivation to learn may be higher when
training benefits the workgroup, while in individualistic cultures motivation may be higher
when individual benefits are salient. Moreover, in high uncertainty avoidance cultures, a
training approach that emphasizes well-established practices and rules would be more
effective than in low uncertainty avoidance cultures. Integrating knowledge of trainees’

cultural values will provide useful insights into how culture impacts transfer and outcomes.
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The studies in our review were carried out in the U.S., Korea, China, and Australia,
with predominantly Hispanic and Latino migrant workers, meaning many areas, such as
Europe, are not represented. Furthermore, only the studies carried out in Korea and Australia
explored multiple nationalities speaking different languages; yet migrant workers often
originate from many different countries and cultures (Minz, 2007). For example, the latest
figures from Eurostat report that as éfJanuary 2018, 39.9 million people living the EU-28
were non-native, with 22.3 million of those having citizenship outside the EU-28 (including
other European countries, Africa, Asia, and North and South America) and 17.6 million
having citizenship in a different Member State (Eurostat, 2019). Specifically in terms of the
construction industry, the ONS estimates that, for the period 2014 to 2016, 7% of all
construction workers in the U.K. were from another Member State (predominantly Czech
Republic, Estonia, Hungary, Latvia, Lithuania, Poland, Slovakia, Slovenia, Bulgaria and
Romania), whilst 3% were from outside the EU-28 (ONS, 2018).

These data suggest there could be significant differences for migrant workers between
their host and home countries, both in terms of language and culture. Thus, following Ford,
Baldwin, and Prasad (2018), future research should investigate the extent to which cultural
factors, and potential differences between host and home countries, need to be considered
when planning, implementing and supporting training programs. In addition, more research is
needed to understand the challenges of designing, delivering, and evaluating safety training
for construction workers, both migrant and native, in countries characterized by high
migration, such as those across Europe (Eurostat, 2019).

Training Design: Learning Principles, Contents and Sequencing

In answer to our fifth and sixth research questions, our review identified a number of

learning principles used to support the safety training of migrant workers: a) training in

migrant workers’ mother tongue, b) engaging and involving migrant workers in the training
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design, c) involving peers and supervisors as trainers (e.g., induction, tailgate, etc.), and d)
using delivery tools that fit migrant workers’ needs (e.g., audiovisual tools, participatory

methods, or hands-on activities). Based on the training transfer literature, we propose three
additional principles to guide the design of safety training for low-skilled migrant and native
workers: a) assuring trainees understand the training purpose, objective, and intended
outcomes; b) contextualizing training contents and activities to real-world construction; and
c) using feedback (and errors) as part of the learning process (Noe & Colquitt, 2002). These
principles could help motivate workers to attend training, and develop their shared
understanding of why it is important to work safely.

A core point of training design concerns delivery methods. A few studies favored the
use of participatory methods, work in small groups, role-play, and multimedia. New
challenges appear as digitalization and information and communications technology (ICT)
offer a wider array of options that, when properly designed, may be especially useful for the
target population, offering trainees the opportunity to acquire learning at their own pace,
potentially with less spoken language. Methods such as e-learning, gamification, behavioral
modeling, simulation, practice in ‘close to real context situations’, social media, experiential
learning, and communities of practice may support classroom teaching (Evia, 2011; Forst, et
al. 2013; Shin et al., 2013; Won et al., 2D13

Concerning training contents, a few studies combined general contents for native
workers (with or without adaptation to migrants) with those dealing with migrant specific
needs, such as wage theft and national regulations. Given migrant workers are likely to hold
different safety values and norms, training should also consider both technical and
nontechnical (soft) skills. Developing a better safety climate through enhancing soft skills,
such as understanding safety as a collective issue and the ability to identify and act on

hazardous situations, should be prioritized. Soft skills may be challenging to train in migrant
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workers; for example, Williams et al. (2010) and Menzel and Shrestha (2012) found
disappointing results when trying to increase assertiveness. Social constructivist approaches
where collective assertiveness is promoted may have more powerful results. The implications
of cognitive and social constructivist approaches to develop these processes may be
particularly fruitful avenues of research on soft skills.

Finally, no studies focused on the sequencing of training or other temporary facets,
such as spaced versus massed practice (Donovan & Radosevich, 1999). Although studies
reported training to last from 4-5 hours (e.g., Menzel & Shrestha, 2012) to 5 days (Ochsner et
al., 2012), we know little about the optimal time frame. Training design needs to enable
trainees to structure their sensemaking processes and practice safety behaviors at work
between sessions, positively influence training transfer and effectiveness.

The Role of Context

The role of context in enhancing or hindering training has long been highlighted in the
wider literature, e.g., Salas and Cannon-Bowers (2001) reviewed the characteristics of pre-
training environment and climate, and post-training conditions. An important contribution of
our review is the broader view of contextual factors. The actions of safety and health liaisons
were more effective when empowered by official bodies (e.g., OSHA, Ochsner et al., 2012)
and supported by work community centers (associations external to the company, Ahonen et
al., 2013). The cooperation of social agents played a role in supporting migrant workers to
defend their rights and avoid abusive practices (e.g., assigning them the riskier tasks with
performance pressure). Although such support may also be helpful to low-skilled, native
workers, migrant workers may benefit more, due to prejudice from supervisors or native
workers, unsafe demands because of their (il)legal status, and their fear of dismissal if
refusing hazardous work tasks (Dutta, 2017; Menzel & Gutierrez, 2010). Thus, safety training

needs to be supported by interventions aimed at improving working conditions, supervision,
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human resource practices, and industrial relations. In addition, an agentic role should be
promoted for migrant workers, to strengthen their soft skills.

Post-training context is also relevant. Providing opportunities to apply training
immediately on the job is important to enhance the use of new knowledge and skills (Blume
et al., 2010), as is the support of supervisors (Ford et al., 2018). These contextual factors are
likely to be important in training transfer for low-skilled construction workers in general, and
in particular for migrant workers due to their often poor relationship with supervisors
(Donaghy, 2009; Dutta, 2017). More systematic analysis of pre- and post-training contextual
factors is needed to identify how to develop supportive interventions to ensure training
transfer and effectiveness.

Strengths and Limitations

The main strength of our paper is the systematic review of empirical evidence related
to safety training for migrant workers in the construction industry, highlighting strengths and
weaknesses of the current state of the art. In doing so, we have integrated learning, training
transfer and effectiveness models, to develop an in-depth understanding of how and why
safety training for migrant construction workers succeeds or fails.

There are also some limitations to our review which have to be considered. First,
although we searched widely by hand (e.g., searching publications of key safety researchers)
and via multiple databases, we may not have captured all published studies about safety
training for migrant construction workers. Second, we focused on peer-reviewed, published
papers. This poses a risk of publication bias, as there may be a large body of grey literature
which has explored safety training for migrant construction workers; however, as part of a
larger project, we did review the grey literature and did not find any relevant evaluations of
safety training (reference to website summarizing grey literature withheld for anonymity).

Third, the papers varied substantially in terms of evaluation methods and the measurement of
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training transfer and outcomes, making it difficult to draw firm conclusions about the

effectiveness of different designs for training migrant workers. We hope our review, with its

recommendations for future research, provides inspiration for how the field may develop.
Conclusion

This paper presents a systematic literature review of safety training for low-skilled,
migrant workers in the construction industry, integrating: Kirkpatrick’s (1994) 4-level
training effectiveness model; Kraiger et al.’s (1993) cognitive, affective, and skills-based
learning outcomes; and Baldwin and Ford’s (1988) seminal training transfer model. Our
study develops understanding of the state of the art of research and professional practice in
this field. Specifically, it highlights the paucity of contemporary academic research on safety
training for migrant workers, with only 18 studies published since 2000 and only one in the
past 6 years. There were no studies in Europe; 78% of the papers were based in the U.S. and
focused on Hispanic and Latino migrant workers. Thus, a large percentage of the migrant
population in the construction sector is not represented. This is surprising given the
disproportionate accident and fatality rates for this vulnerable group. Moreover, it is
particularly problematic for understanding safety training in a European context, due to the
heterogeneity of migrant workers who originate from numerous countries and speak many
different languages.

Based on the literature review, we propose a research agenda for safety training for
low skilled, migrant and native construction workers. In developing our research agenda, we
draw on cognitive and social constructivist instructional design models in extension of the
dominant objectivist model. These models view training as a dynamic process with an agentic
trainee role, involving active participation and co-elaboration of meaning and learning
processes. Relatedly, we highlight the need to pay particular attention to the situational

context in which these workers are embedded, including labor market conditions, social
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relations (and how language, values, attitudes, and so forth, impact upon this), and cultural
differences. Finally, we argue there is a pressing need for robust, longitudinal, multi-
dimensional research designs to evaluate how safety training impacts upon workers’ learning,

training transfer, behavioral change, and outcomes including accident and fatality rates.
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Table 1

Inclusion and Exclusion Criteria for Literature Search

Category Inclusion criteria Exclusion criteria
Year 2000-2017
Keywords Safety and training and related Patient safety
termg
Research setting  Construction Other sector (healthcare,
agriculture, etc.)
Sample Migrant workers Not migrant workers or not low
characteristics skilled workers

Research design  Based on a quastperimental  No safety training
and experimental design
Between- subject design
Within-subject design

Mixed design

Cross-sectional design
Training Time scheme: Frequency and

duration

Method: Training modalities

Focus: Construction workplaces

Target: Migrant workers
Outcome variable Any safety related outcome
Others Published in English

Full text available

Note.Related terms to select articles by title are described in the Search Strategy section
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Table 2

Eighteen Articles on Safety Training Interventions (28P17) for Systematic Review

Training
Study Sample/design duration Target Country Training method Outcomes
Ahonen et al. (2013)/ Sample 2 full Hispanic U.S. The Day Laborers’ Positive reactions to
published in New 444 migrant workers  days workers in Health and Safety the training
Solutions: AJournal trained, 84 construction Workbook Knowledge gain abou
of Environmental and included in (DLHSW) was workplace safety
Occupational Health survey. 32 workel developed based o Limited but positive
Policy leaders trained the OSHA 10 evidence for
Design hours program and  application
Mixed methods covering all of its knowledge
guasi- topics. The

experimental
design with pre-
and post
knowledge test.
Meeting notes,
observations,
interviews,
attendance logs,
pre-and post-
training trainee

workbook is based
on the Small Groug
Activity Method
and it involves 3
learning pathways:
a) facilitator to
facilitator,
facilitator to trainee
and trainee to
facilitator. Training

survey. Three was led by
months follow- facilitators. Every
up activity of the

workbook was
about a specific
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Study Sample/design

Training
duration

Target

Country  Training method

Outcomes

Brunette (2005)/
published in Family &
Community Health

Sample
175 Hispanic
speaking
construction
workers trained
Design
Mixed method
sequential design.
Cross-sectional
survey and focus
groups

10 hours

Hispanic
migrant
workers in
construction

workplace safety
topic and proviedd
both information
and problem
solving activities.

Worker leaders were
identified as
facilitators and
trained about the
DLHSW content

13 modules (6
mandatory and 7
elective), organized
using a
participatory
approach:

introduction (1 hr)

fall protection (2 hr)

electrical safety (1 hr)

personal protective
equipment and life-
saving equipment
(1 hr)

tools-hand and power
(1 hr)

materials handling (1
hr)

ergonomics (1 hr)

Development of
Occupational safety
and Health
administration tool

Development of
educational
materials on
construction safety
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Training

Study Sample/design duration  Target Country  Training method Outcomes

lead and asbestos
hazards (1 hr)

scaffolds

confined spaces (1 hr)

stairways and ladders
(1 hr)

fire protection (1 hr)

hazard
communication (1
hr)

Choudhry and Fang Sample na Chinese and  China Interviews of Chinese ldentification of 11
(2008)/ published in Seven construction non Chinese and non-Chinese factors correlated 1
Safety Science workers and five workers in workers workplace safety

supervisors construction
Design
Semi-structured
interviews

De Souza et al. (2012)/ Sample 4 hours Day laborers U.S. Training intervention Knowledge gain in
published in New 125 migrant workers Latino based on a train- terms of workplace
Solutions: AJournal trained, 96 immigrants the-trainer safety
of Environmental and workers included in approach. Increased attitudes al
Occupational Health in analysis construction Identification of 8 behaviors toward
Policy Design priorities in the safety in the

Mixed methods. curriculum. 4 hours  workplace
Knowledge test, of training allotted Difficulties and
pre- and post- to 4 themes: obstacles correlate

training, semi- Personal protective to the application c
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Training

Study Sample/design duration  Target Country  Training method Outcomes
structured equipment (PPE) the knowledge
interviews, large familiarity gained to the
group discussion, Correct PPE workplace reported
trainer and work Hazard identification
centre staff - Workers rights
interviews

Del Puerto et al. (2016)/ Sample 4 Workers in U.S. Implementation of the Moderate knowledge

Conference

Proceedings

104 migrant workers

trained with 95
returning useable
data.

Design

Cross-sectional

design.
Knowledge pre
and post test with
post-test sruvey

about perceptions

of training.

traini
ng
sSessio
ns

steel
industry
related to
construction

Susan Harwood
training program,
consisting in 2
phases:

Phase 1 (curriculum
development on
safety): 6 contact
hours on safety
educational
material (10
modules), about:

program overview

2 hazards overview

3 material handling
and storage

4 material handling
and storage
equipment
continuation

5 preventing
musculoskeletal

increase about
workplace safety

Intention to apply
knowledge gained

Perceived utility and
satisfaction about
the attended
training
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Training
Study Sample/design duration  Target Country  Training method Outcomes

injuries

6 electrical safety

7 respiratory safety
and personal
protective
equipment

8 worker’s rights

9 secondary training

Phase 2: conduction
and assessment of
the training.
Training structured
in 4 sessions (30
participants in the
first, the second
and the third one,
and 14 in the
fourth)

Evia (2011)/published in Sample na Latin workers  U.S. Localization of an Ineffective on
Journal of 20 workers in residential online course on Hispanic workers
Construction Design construction workplace safety Low levels of
Engineering and Mixed methods: Pre- interactivity with
Management and post computers

knowledge test,
interviews and
focus groups

Forst et al. (2013)/ Sample 10 hours Hispanic U.S. Modified version of  Increase in knowledc
published in Americar 446 migrant workers workers in the OSHA 10 about prevention ¢
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Training
Study Sample/design duration  Target Country  Training method Outcomes
Journal of Industrial Design construction hours training (16 falls and
Medicine Mixed methods. Pre hours). electrocution

and post-test
post-test
knowledge test
Semi-structured
interviews with
work centre
leaders, open
discussions with
migrant work
leaders (trainers),
Three month
follow-up

Harrington et al. (2009)/ Sample 15 half- Hispanic U.S. 4-hour training
published in Health 1525 migrant days workers in curriculum
Promotion Practice workers trained, traini construction developed as it

972 included in ng of follows:
analyses traine introduction
Design r pairing off (self-
Structured progr presentation of the
interviews and ams participants and

discussion about
barriers and
challenges they
encounter in
tailgate trainings)
contractor’s

follow-up survey
six months post-
training

Increase in initiative
taking by workers
to self-protection
through
communication
with co-workers
and supervisors

86% of the
participants found
the training helpful.

The most useful thing

learned was about
how to conduct
tailgate trainings
and the resourced
provided

After 6 months, 71%

of the attendees
reported to use
tailgate trainings
every ten days and
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Training

Study Sample/design duration  Target Country  Training method Outcomes

Jaselskis et al. (2008)/
published in Safety

Variable: Hispanic
Phase 1: 98 Hispani
workers. Phase 2

perspective: a)
motivational pitch
about tailgate
training; b) 2
videotapes about
tailgate training; c)
lessons about
effective adult
learning techniques
and best practices;
d) distribution of
resource folder,
discussion of how
Safety Break
materials were
designed to be

used, and review of

other resources
provided; e) small
group exercises; f)
discussions about
tailgate training
programs carried
out; g) summary of
previous phases
U.S.
and interest of
American

workers in
construction

the frequency and
the efficency of
these trainings was
higher

Increase in safety

concern and
attention to
company rules, as
well as problem
solving in terms of
safety

Training reported as

useful.

Assessment of need: Training considered ¢

useful
Improved
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Training
Study Sample/design duration  Target Country  Training method Outcomes
38 supervisors. for construction communication
Phase 3: 23 cours companies utilizing  between workers
supervisors and e 2, Hispanic craft Improved confidence
69 Hispanic 11 workers with the on jobsite
workers sessio objective of Lost fear of speaking
Design ns for developing an in another language
Three cross-sectional  cours effective tool to
surveys e 4. improve

communication
between workers
(American
supervisors and
Hispanic workers).
4 different courses:
1) English as a
Second Language;
2) Spanish as a
Second Language;
3) Concrete
Pavement
Construction
Basics; 4) Toolbox
Integration Course
for Hispanic
Workers and
American
Supervisors
(TICHA)
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Study

Sample/design

Training

duration Target

Country

Training method

Outcomes

Menzel and Gutierrez
(2010)/ published in
American Journal of
Industrial Medicine

Menzel and Shrestha
(2012)/ published in
American Journal of

Sample

30 workers
Design

Four focus groups

Sample
773 construction
workers attendec

na

5 hours

Hispanic
workers in
construction

English and
Hispanic
construction

U.S.

U.S.

Four 90 minutes focu:
groups to
determine
perceived risks of
injury using a
convenience
sample

A multidisciplinary
team used a socia
marketing

Difficulty in reading
and understanding
safety training
perceived as the
most prominent
risks

Workers in lower
skilled trades
perceived poor
quality or

Absence of safety
training or
equipment as risks.
The third perceived
risk-affecting safety
was traditional

Latino values that
were extensively
mentioned, in
particular

Machismo
(hypermasculinity)
and

Respeto (respect for
authority)

Latinos did not atten
in the Same
proportion as thei
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Training

Study Sample/design duration

Target

Country  Training method

Outcomes

Industrial Medicine training of which
180 attended
Spanish language
course

Design

Post-training course
evaluation and
structured
telephone
interviews eight
weeks post-
training

O’Connor et al. (2005)/ Sample na
published in Journal 50 migrant workers
of Occupational and Design
Environmental Health  Cross-sectional

workers

Latino workers U.S.
in
construction
(under 21

approach, based o
the “4 P’s”
(Product, Price,
Placement,
Promotion) to plan
the training
program.
Teaching techniques
included: role
playing; hands-on
practice and
competency testing
with fall prevention
equipment in a
laboratory;
multimedia,
interactive
classroom format;
native Spanish-
speaking assistant
and interpreters.

representation in
the Las Vegas
population.

71% of Latino

participants
reported that in the
8 weeks after the
training they had
used their
knowledge to avoid
a fall on the job,
but only 45% of
those attending The
English language
training reported
the same.

87% of Latino trainees

made at least one
change in safety
behavior after the
training, compared
to 83% of English
language trainees.

In-person structured A high proportion of

interview, with
guestions covering

participants
performed

construction work Tasks that can pose
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Training
Study Sample/design duration  Target Country  Training method Outcomes
structured years old) experience, tasks  significant health
interviews performed, tool and safety hazards.

use, exposure to
specific hazards,
injury experience,
attitudes toward
safety, use of
personal protective

Most participants

received some type
of health and safety
training, but the
median training
time was 1 hour.

equipment, safety- Training was

related knowledge,
training received,
and how the
respondent learned
about job safety.

commonly a
supervisor
demonstrating how
to perform a task;
only 24% of the
participants
received written
information.

Only 8% of all

respondents had
been through an
apprenticeship
program.

Participants with very

limited English was
less likely to
receive any safety
training tan those
with better English
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Study Sample/design

Target Country  Training method

Outcomes

Ochsner et al. Sample
(2012)/published in 10 migrant workers
New Solutions: A trained as liaison
Journal of workers, 13
Environmental and trained in OSHA
Occupational Health 10
Policy Design

Mixed methods
Cross-sectional
baseline survey,
meeting minutes
and observations,
interviews, focus
groups
Shin et al. (2013)/ Sample

published in Advanced 172 migrant workers

Materials Research Design
Cross-sectional
survey

Hispanic day U.S.
laborers in
construction

Mainly Korea
Viethamese
and Chinese

Safety Liasons

OSHA 10 hour

ability.

Many participants
reported co-
workers as sources
of information
about safety.

Development of a
Training with the communication
following system about safety
activities: Improvements in
safety behaviors
curriculum

Quarterly meetings
Worker council
Safety audits
Development of

communication
about hazards and
possible risks

A survey to analyze 70% of participants

the current status responded
of safety education  positively about the
for foreign preventive effect of
construction the safety
workers education.

76% of respondents
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Study

Sample/design

Training
duration

Target

Country  Training method

Outcomes

understood most of
the education.
Those who did not
understand the
education reported
massive education,
linguistic barriers
and difficulty of the
training as the
principal reasons
why they cannot
understand safety
education.

For the majority of

respondents an
education
improvement was
needed.

The most effective

method of
education was the
audio-visual one.

In order to improve

safety education,
participants asked
in particular for
programs tailored
to work type,
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Training
Study Sample/design duration  Target Country  Training method Outcomes
clearly delivered.
Sokas et al. Sample 10 hours Latin workers U.S. Apprenticeship Measurable
(2009)/published in 158 migrant workers in residential programs vary in improvements in
Public Health Reports Design construction length and content  knowledge and
Mixed methods. by trade, but in attitudes were
Survey pre-and general alternate demonstrated thre
post-training on classroom, hands- months after a one
knowledge and on controlled hour
attitude Follow- workshop Hazard awareness
up interviews activities, and training session
three months actual on-the-job provided in
after baseline. experience in work The context of a
settings. union-based
apprenticeship or
journeyman
training program.
Trajkovski and Sample na Migrant Australia Survey of migranrt ~ The majority of
Loosemore (2006)/ 400 migrant workers workers workers in the workers do not ust
published in Design Sydney English as primary
International Journal  Cross-sectional metropolitan area language at work.
of Project survey in Australia. Interest in
Management Questionnaires improvement in th
about: language use of English
prevalently spoken  language
on jobsite; Difficulties in
difficulties communication
experiences about safety on

communicating jobsite
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Training
Study Sample/design duration  Target Country  Training method Outcomes
with colleagues;  Lack of knowledge
importance of about safety
mandatory safety procedures in
training; language migrant workers
supportto migrant  Higher exposure to
workers from health or safety
supervisors in risks for migrant
terms of safety workers
Strong support for
safety training
Discrete level of
mandatory safety
training received
Williams et al. (2010)/  Sample 1 day Hispanic day U.S. One day Spanish Decrease in self-
published in Journal 300 workers trained. laborers language health reported injuries

of Safety Research

70 completed
follow-up survey
Design

Mixed methods. Pre
andpost survey
with 2-6 months
follow-up. Focus
groups conductec
prior to training.
Interviews and
focus goups post:
training.

and safety training
class. The classes
led by trained
worker trainers,
engaged
participants in a
series of tasks
requiring
teamwork and
active problem

solving focused on

applying safe
practices to

Information sharing
about safety
workbooks betwee
collegues
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Training
Study Sample/design duration  Target Country  Training method Outcomes
situations they
encounter at their
worksites.

Won et al (2013)/ Sample na Vietnamese, Korea Survey of migrant Lack of support for a
published in Advanced 207 migrant workers Chinese, workers from 4 safety education
Materials Research and 105 site Filipino and countries. The system for foreign

managers Thai guestionnaire was laborers was
Design workers made to include 16  reported.
Cross-sectional guestions about  Meaning differences
survey awareness of between awareness

of construction
safety between the
groups reported

construction safety
and analyzing
differences
between site
managers and
foreign workers

Table 3

Cognitive and Social Constructivist Research Agenda for Training Low-Skilled Workers in Constractionparticular Migrant Workers

Antecedents Training design

Training transfer

Outcomes

Individual characteristics
Cultural values*
Language proficiency*
Knowledge of host country*

Learning methods
Learning principles

Dynamic transfer attempts
Opportunities to practice
Clarifying objectives and
potential outcomes of training

Improvements in skills,
knowledge (soft and technical)
and attitudes (e.g. change of
macho values)
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Antecedents

Training design

Training transfer

Outcomes

Cognitive abilities
Self-efficacy

Learning goal orientation
Motivation
Conscientiousness
Neuroticism

Context
Policy making bodies *
Community centres *
Financial compensation
Organizational safety culture
Culture of the home and host
countries. *

Linking training content to the
job

Feedback (also on errors)
Interaction and groupwork to
promote collective learning
and development of shared
norms *

Mixed classroom teaching *
Peers and supervisors as
trainers and role models *
Practical exercises that
facilitate the acquisition of
skills and makes sure people
gain confidence speaking up.
Supportive ICT and online
material.

Sequencing to facilitate
sensemaking

Training content
Focus on nontechnical skills
such as assertiveness, conflict
management,
communications, and
proactivity.
Pay attention to team factors
and taking care afthers’

Safety climate

Accidents

Injuries

Fatalities

Safety proactivity

Safety compliance as these are
central to injuries, near misses
and acicdents
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Antecedents Training design

Training transfer

Outcomes

safety and protection
Awareness of cultural values
in host country *

Awareness of host country
regulations and legislation *

Note. * = Factors specific to migrant workers
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2081 fitles extracted

From the 2681 titles, 1791
duplicates were removed

90 abstracts read by two reviewers

850 did mot focus on safety
traiing

40 full articles read by two reviewers

22 did not focus on safety
training

18 full articles meluded m review

Figure 1. Scientific literature search procedure



