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The main objective of this study was to investigate the relationships between the use of smart technology (mobile phones)
and the implicit (tacit) and explicit safety knowledge of employees and their propensity to follow safe practices at work. A
survey was performed with seven constructs: (a) use of mobile technology; (b) tacit safety knowledge; (c) explicit safety
knowledge of unsafe behaviors; (d) attitudes toward safety: emotional aspects; (e) safety culture: behavioral and psycho-
logical aspects of work; (f) safety culture: aspects of work; (g) safety culture: regulations at work. Workers from three
manufacturing companies located in southeastern Poland completed a paper-based survey. The results revealed that using
mobile technology positively influenced the explicit safety knowledge of employees, as well as their assessed safety culture,
in terms of behavioral aspects and their attitudes toward safety expressed through the psychological aspects of safety culture.

Keywords: mobile technology; use of smartphones; safety; knowledge management; safe work practices; structural
equation modeling

1. Introduction
The use of mobile personal communication devices such
as smartphones and tablets is currently widespread in both
daily activities as well as in a variety of working environ-
ments, including formal and informal training and learning
[1–3]. For example, Pimmer and Pachler [4] discussed the
value of mobile learning for work-based education and
pointed out that, similar to other technological innova-
tions, mobile devices have the potential to enhance existing
educational practices and can be widely used for learn-
ing in informal contexts. The authors also concluded that
the affordances of mobile devices at work enable cross-
contextual learning by sharing content such as multimedia
material, learning at work through competence develop-
ment, engaging in social mobile networking and education
in informal settings, which can lead to a significant increase
in workers’ active participation in the learning process.
Mobile devices have also been increasingly used for safety
training and education in a variety of occupational settings,
including road safety [5], healthcare [6–8] and construc-
tion sites [8–10], to increase workers’ ability to identify
safety risks and improve real-time communication between
employees and managers.

*Corresponding author. Email: aolak@onet.eu
†Deceased.

As recently discussed by Srivastava [11], in light of
the rapid expansion of mobile technology, it is important
to consider the effect of such technology on society, in
general, and to explore the extent to which mobile phones
affect our daily lives, and, in particular, how they affect our
social behaviors. For example, the excessive use of mobile
technology by individuals at large has been linked to anti-
social behavior [12]. Furthermore, Bianchi and Phillips
[13] suggested that people who are attached to their mobile
phones also tend to take risks more often. People with sig-
nificant mobile phone usage are also more likely to use the
phones inappropriately despite recognized safety concerns,
formal and informal bans against their use at the risk of
fines and penalties, and a knowledge of the potential dan-
gers to self and others due to such use. Notably, Yang et al.
[14] provided evidence that behavioral beliefs, social influ-
ences and personal traits are salient factors for the adoption
and use of mobile technology.

Smartphones are pervasive and rapidly developing
communication tools currently used in everyday life; how-
ever, very little is known about their effect on work envi-
ronments from the social and cultural points of view [11].
Therefore, this study focused on exploring the potential
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association between the use of mobile devices in gen-
eral and the propensity of workers to follow safety rules,
regulations and policies in the workplace. The main pur-
pose of this research was to investigate the relationships
between the general tendency to use smart mobile tech-
nology, employee safety knowledge and safe practices at
work while considering the safety culture and employees’
attitudes toward safety.

2. Background
2.1. Safety culture
Three interrelated concepts of safety culture include behav-
ioral, psychological and situational aspects [15]. The
behavioral (organizational) aspect focuses on the behaviors
of employees, activities and actions related to safety within
the organization, i.e., what ‘people do’ in an organiza-
tion regarding safety. The organizational context of safety
culture can be measured using a set of indicators, includ-
ing engagement, managerial commitment and employees’
empowerment, awards and a reporting system [16]. The
psychological aspect considers ‘what people feel’ about
safety and its management at all levels of the organization.
Worker attitudes and perceptions are important aspects of
corporate safety culture [17]. The situational (or corpo-
rate) aspect relates to a corporation’s policies, instructions,
procedures, management system and communication flow,
and explains ‘what an organization obtains’ [18].

2.2. Safety knowledge management
According to Vecchio-Sudus and Griffiths [19], promoting
strong safety practices can positively affect safety culture
in an organization. Management support of safety training
includes informing workers about safety, in general, and
adherence to safety procedures, in particular [20]. Safety
training that focuses on safety accountability increases
employee safety knowledge and compliance, influences
worker behaviors and attitudes regarding occupational and
safety rules [21–23], and is considered one of the most
effective aspects of a safety program [24,25].

Employee training should lead to a comprehensive
level of safety-relevant knowledge [26,27]. Such knowl-
edge includes both the explicit (structural) safety knowl-
edge that is codified into safety documents, including
national and international and national safety standards,
regulations, rules or instructions, as well as workers’ tacit
(hidden) knowledge regarding safety based on her/his indi-
vidual experience and prior safety performance [27]. As
discussed by Nonaka et al. [28,29], while explicit knowl-
edge is a codified knowledge that is formal, objective and
easy to transmit, process and share, tacit knowledge is
personal and context specific and is therefore very diffi-
cult to communicate, formalize or codify. In other words,
tacit knowledge is typically transferred through anecdotes

in personal communications that take place in face-to-face
interactions between individuals, in meetings or through
electronic tools, such as email and online chats. It should
be noted that new knowledge is also created during interac-
tions between individuals based on their understanding of
different content and possessing different types of explicit
and tacit knowledge [29]. Furthermore, effective orga-
nizational knowledge creation involves continuous and
dynamic processes of conversion from tacit knowledge to
explicit knowledge [30]. Unfortunately, many organiza-
tions today focus their training efforts exclusively on the
transfer of formal or explicit knowledge that includes gov-
ernmental and corporate policies [31,32]. However, such
an approach does not account for the great variability of the
mostly dynamic nature of hazards and unsafe conditions at
work. Therefore, comprehensive safety management sys-
tems should utilize both explicit and tacit (hidden) safety
knowledge. Tacit employee safety knowledge is strongly
tied to the work context, and although tacit knowledge
is difficult to formalize and verbalize, nonetheless it can
be acted upon and utilized during work processes and is
critical to ensuring the use of safety practices [30].

3. Methods and procedures
3.1. Study variables
The primary focus of the present study was on the relation-
ships between the tendency to use smart mobile technol-
ogy, employee safety knowledge and safe work practices at
work while considering the safety culture and employees’
attitudes toward safety. As a first step, the main con-
structs of the proposed model were designed based on
the previously reported literature discussed earlier. Prin-
cipal component analysis (PCA) of the data extracted 38
items that represent the safety knowledge dimensions. As
a result, the remaining 38 items were used for further anal-
yses. A final set of variables (a total of 38 items) used
in model development were categorized and named as
follows:

• Use of mobile technology (smartphones) (TECH)
(six items).
• Tacit knowledge (TK) (eight items).
• Explicit safety knowledge of unsafe behaviors

(EKUB) (three items).
• Attitudes toward safety emotional aspects (ASEA)

(five items).
• Safety culture: behavioral and psychological aspects

of work (SCBPA) (four items).
• Safety culture: aspects of work (SCAW) (seven

items).
• Safety culture: regulations at work (SCW) (five

items).

Here, tacit and explicit safety knowledge pertains to safety
knowledge, and the remaining factors including TECH,
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Table 1. Model constructs with corresponding item measures and descriptions after principal component analysis.

Item number Model construct Description

Factor 1 – use of mobile technology (TECH)
I52 TECH1 When I urgently need information, I use the search engine on my smartphone
I50 TECH2 When I get lost in the city, I use my smartphone’s navigation system
I54 TECH3 I cannot imagine my life without a smartphone
I53 TECH4 In the event of a breakdown or accident, I look for information about their causes on the

Internet using my smartphone
I51 TECH5 When I need to contact someone urgently, I use social media on my smartphone
I49 TECH6 I like to be up to date with mobile technological innovations
Factor 2 – tacit safety knowledge (TK)
I2 TK1 To avoid accidents, it is best to see how an experienced employee performs a given task
I1 TK2 If I have to learn a new task quickly, I observe how someone else does it safely
I5 TK3 It is best to warn others of a hazardous device at work, telling them the history of the

accidents related to the use of this device
I3 TK4 Before I start working on new equipment, I will ask an experienced worker to explain to

me the potential safety hazards
I8 TK5 I like to observe how experienced employees perform their jobs
I13 TK6 It is best to teach young employees about safe behaviors by having older employees tell

them what safety hazards to watch out for
I4 TK7 My coworkers help me maintain a safe workplace
I48 TK8 I feel good knowing that I can help someone work safely
Factor 3 – explicit safety knowledge of unsafe behaviors (EKUB)
I15 EKUB1 To make employees more attentive to safety at work, it is best to organize a meeting at the

beginning of the day and ask them to focus on working safely all the time
I16 EKUB2 Employees who work in an unsafe manner and do not care about the safety of their

coworkers should be required to take safety training to change their unsafe behaviors
I14 EKUB3 Employees can be taught to unlearn their bad safety habits by sharing with them a movie

that shows what they are doing that is unsafe
Factor 4 – attitude toward safety: emotional aspects (ASEA)
I44 ASEA1 I feel safer after taking my safety training
I47 ASEA2 I am willing to share my knowledge in the field of health and safety with others
I46 ASEA3 I am happy to ask others about issues related to work safety
I38 ASEA4 Occupational health and safety training enriches my knowledge of working safely
I43 ASEA5 Health and safety knowledge is important to me
Factor 5 – safety culture: behavioral and psychological aspects of work (SCBPA)
I20 SCBPA1 I feel responsible for the safety of customers and visitors to my workplace
I22 SCBPA2 I feel personally responsible for the safety of my coworkers
I24 SCBPA3 I put away the tools left in the wrong place by another employee
I19 SCBPA4 I know the benefits of safe work at my company
Factor 6 – safety culture: aspects of work (SCAW)
I29 SCAW1 I use personal protection equipment recommended by my company at my workstation
I17 SCAW2 I know the safety hazards at work that might affect my life and health
I21 SCAW3 I know how to behave in the event of an accident at work
I23 SCAW4 I report my observations regarding the safety hazards that I see at work
I18 SCAW5 I feel responsible for the safety requirements in my workplace
I34 SCAW6 I inform my superiors about any potential threats to working safely that I observe
I37 SCAW7 I can recognize the safety hazards that are present at my workplace
Factor 7 – safety culture regulations at work (SCW)
I28 SCW1 I disregard health and safety regulations, especially when I do a job that I know very well
I30 SCW2 I disregard some health and safety regulations to get my job done faster
I25 SCW3 Sometimes I use machines, devices or tools whose technical condition may endanger my

personal safety
I33 SCW4 I do not use equipment that in my opinion may pose a safety hazard
I39 SCW5 Employees with extensive experience do not have to comply with health and safety rules

ASEA, SCBPA, SCAW and SCW are related to safety
practice.

The survey statements for each of the study variables
are presented in Table 1.

3.2. Survey questionnaire
All questionnaire statements were measured on a 5-point
response Likert scale: 1 = strongly disagree; 2 = dis-
agree; 3 = neither agree nor disagree; 4 = agree;
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Table 2. Study hypotheses.

Identifier Hypothesis

H1 TECH has a significant influence on safety culture: aspects of work (SCAW)
H2 TECH has a significant influence on tacit knowledge (TK)
H3 TECH has a significant influence on attitudes toward safety: emotional aspects (ASEA)
H4 TECH has a significant influence on safety regulations at work (SCW)
H5 TECH has a significant influence on safety culture: behavioral and psychological aspects (SCBPA)
H6 TECH has a significant influence on explicit safety knowledge of unsafe behaviors (EKUB)

Note: TECH = use of mobile technology.

5 = strongly agree. To minimize the potential impact
of respondent inertia, several items were presented on a
reversed scale. Furthermore, the order of all statements in
the questionnaire was randomized.

3.3. Participants
Empirical data collection was carried out in three large
industrial enterprises in southeastern Poland. A total of
436 respondents (78.1% male workers and 21.9% female
workers) provided valid survey responses (a response rate
of 54%). The study participants performed a large vari-
ety of manufacturing and fabrication jobs with a mix of
physical (60%) and cognitive (40%) task components. A
standardized interview method was implemented using a
paper self-administered questionnaire.

3.4. Study hypotheses
The proposed study hypotheses are depicted in Table 2 and
represented in Figure 1. In total, six hypotheses were devel-
oped to examine the plausible relationships between the
use of smart mobile technology, employee safety knowl-
edge, tacit and explicit knowledge, safety regulations and
safe practices at work with due consideration given to
safety culture and employees’ attitudes toward safety.

4. Model development and analysis
4.1. Overview of statistical analyses
The statistical analyses were performed using SPSS ver-
sion 25 for Windows and AMOS version 24 [33].
These analyses consisted of PCA, unidimensionality anal-
ysis, reliability analysis and structural equation model-
ing (SEM) to analyze the relationships among the model
factors.

4.2. Principal component analysis
Prior to performing the factor extraction through PCA,
the commonalities involved were extracted. Commonali-
ties are very useful in representing the total amount that an
original variable shares with all other variables included in
the analysis [34]. According to Field [34], this is critical in
deciding which variables to finally extract into the various

Figure 1. The hypothesized study model.
Note: For postulated hypotheses H1–H6, see Table 2.
ASEA = attitudes toward safety: emotional aspects;
EKUB = explicit knowledge of unsafe behaviors;
SCAW = safety culture: aspects of work; SCBPA = safety
culture: behavioral and psychological aspects; SCW = safety
culture regulations at work; TECH = use of mobile technology;
TK = tacit knowledge.

items. In general, in commonality values, the extraction of
values that are greater than 0.5 at the initial iteration indi-
cates that the variable is significant and should be included
in the data for further analysis, or otherwise should be
removed [34]. From our data, we have extracted seven
items with values less than 0.5 (items 11, 27, 31, 32, 36,
42 and 45) prior to conducting the factor extraction through
PCA.

In this study, a principal component together with
varimax rotation, an eigenvalue greater than 1 and a cut-
off factor loading of 0.4 were used for factor analysis.
Data are deemed appropriate for analysis based on the
Kaiser–Meyer–Olkin sampling adequacy value of 0.917.
Bartlett’s test of sphericity is significant (χ2 = 9025.605,
p < 0.001), which indicates that correlations exist among
certain response categories. After the first run of the prin-
cipal component factor analysis, several factors remained
unchanged, whereas other questions had to be redistributed
between the factors, in comparison to the structure of
the original questionnaire. We named these factors in an
appropriate way. Table 3 presents the results of the PCA,
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Table 3. Seven key components were extracted from the principal component analysis.

Principal component

Item PC1 (SCAW) PC2 (TK) PC3 (TECH) PC4 (ASEA) PC5 (SCW) PC6 (SCBPA) PC7 (EKUB)

I29 0.749 – – – – – –
I17 0.731 – – – – – –
I21 0.682 – – – – – –
I23 0.681 – – – – – –
I18 0.539 – – – – – –
I34 0.494 – – – – – –
I37 0.488 – – – – – –
I2 – 0.742 – – – – –
I1 – 0.741 – – – – –
I5 – 0.630 – – – – –
I3 – 0.526 – – – – –
I8 – 0.522 – – – – –
I13 – 0.496 – – – – –
I4 – 0.406 – – – – –
I48 – 0.405 – – – – –
I52 – – 0.799 – – – –
I50 – – 0.794 – – – –
I54 – – 0.758 – – – –
I53 – – 0.744 – – – –
I51 – – 0.659 – – – –
I49 – – 0.487 – – – –
I44 – – – 0.739 – – –
I47 – – – 0.706 – – –
I46 – – – 0.683 – – –
I38 – – – 0.589 – – –
I43 – – – 0.469 – – –
I28 – – – – 0.821 – –
I30 – – – – 0.781 – –
I25 – – – – 0.731 – –
I33 – – – – 0.480 – –
I39 – – – – 0.467 – –
I20 – – – – – 0.746 –
I22 – – – – – 0.717 –
I24 – – – – – 0.521 –
I19 – – – – – 0.439 –
I15 – – – – – – 0.710
I16 – – – – – – 0.622
I14 – – – – – – 0.615

Note: ASEA = attitudes toward safety: emotional aspects; EKUB = explicit knowledge of unsafe behaviors; PC = principal
component; SCAW = safety culture: aspects of work; SCBPA = safety culture: behavioral and psychological aspects; SCW = safety
culture regulations at work; TECH = use of mobile technology; TK = tacit knowledge.

grouping the 38 items into seven key factors, accounting
for 63.8% of total variance.

4.3. Unidimensionality and reliability analysis
While performing a statistical analysis, unidimensional-
ity should always be considered first, prior to conducting
reliability and validity analysis [35]. This is thought to
reduce the possibility of misspecifications [36], because
the analysis of reliability and validity is based on the
assumption of unidimensionality [37]. A comparative fit
index (CFI) of 0.9 or greater for the model indicates
strong evidence of unidimensionality [33,38]. To test for

the unidimensionality of the instrument used in the cur-
rent study, a CFI was conducted on measurements for
each of the seven items. In relation to this study, the CFI
values were found to be greater than the 0.9 level, as
presented in Table 4, which indicates strong evidence of
unidimensionality for all of the scales.

Reliability is known as the consistency of the measure-
ment [39]. The reliability expressed by Cronbach’s α was
greater than the cut-off criterion of 0.7, which indicates the
achievement of internal consistency among the latent vari-
ables [40]. In this study, the results presented in Table 4
show that the internal consistency of all factors was good
to excellent (Cronbach’s α from 0.71 to 0.87).
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Table 4. Results of confirmatory factor analysis: unidimensionality and reliability coefficients.

Safety management measure
Number
of items

Comparative
fit index

Cronbach’s
α

Use of mobile technology (TECH) 6 0.96 0.82
Tacit safety knowledge (TK) 8 0.93 0.83
Explicit safety knowledge of unsafe behaviors (EKUB) 3 0.97 0.71
Attitudes toward safety emotional aspects (ASEA) 5 0.92 0.87
Safety culture: behavioral and psychological aspects of

work (SCBPA)
4 0.98 0.76

Safety culture: aspects of work (SCAW) 7 0.95 0.86
Safety culture regulations at work (SCW) 5 0.94 0.77

4.4. Structural equation modeling
The SEM approach was used to determine the degree to
which the hypothesized model in this study was supported
by the empirical data. SEM as a statistical method deter-
mines the relationships and directional influence, either
direct or indirect, between the model’s latent variables,
each of which has a set of observed variables in the con-
ceptualized study model [33]. SEM has been commonly
and successfully employed in most survey research in the
behavioral and social sciences because of its ability to
improve and validate the latent constructs or unobserved
variables in measurement models [41]. The SEM method-
ology mainly consists of two parts: the measurement model
and the structural model. The structural model associates
latent variables to measure the relationships between them,
such as the direct and indirect effects, as well as the
explained and unexplained variances accounted for in each
latent variable [42].

4.5. Model fit indices
The goodness of fit for each measurement was assessed
using five indices: the relative χ2 ratio over the df, the
CFI, the Tucker–Lewis index (TLI), the goodness-of fit
index (GFI) and the root mean square error of approxima-
tion (RMSEA) index. A lower χ2 index value is preferable
because such a value indicates better model fitness for
the data. A ratio of 5 or less is an acceptable fit between
a hypothetical model and the sample data. The CFI and
TLI indices, also called relative or comparative fit indices,
express the relative improvement in fit of the hypothetical
model compared with the sample data. The GFI indi-
cates the proportion of variance accounted for by the
predicted population covariance [43]. CFI, GFI and TLI
values greater than 0.90 are generally considered accept-
able model fits. Finally, the RMSEA relates a model’s
residual and is considered one of the most informative cri-
teria in covariance structure modeling. Values of RMSEA
range from 0 to 1. A smaller RMSEA value, particularly
a value less than 0.06, is an indication of a good fit [44].
According to Hooper et al. [45], validating each construct
or latent factor individually is the most reliable way to
assess any possible weaknesses in model fit. Successful fit

values were reached after checking the factor loading of
the observed variables and the critical ratios.

5. Results and discussion
5.1. Confirmatory factor analysis
After validating each construct as already shown, the
hypothesized study model was validated using confirma-
tory factor analysis (CFA). CFA was applied to the model
shown in Figure 1. All fit values after model revisions
were within an acceptable range of values (see Table 4).
CFA was applied to validate the measurement model for
each construct in the model as well as to validate the
hypothesized study model. Fit indices were examined to
analyze the data fit values, and the model fit was reached
after several alterations and modifications to reach the best
acceptable fitting values for the fit indices.

5.2. Development of the final structural equation
model

SEM was used to extract the structured model and to test
the relationships among the study variables. The last step
was to validate the measurement model for each construct
as well as with respect to the whole hypothesized study
model. Path analysis [36] was employed using each latent
indicator to test the connections between each latent vari-
able as well as the postulated hypotheses of the study.
Comparison of fit indices for the initial and final model
parameters are presented in Table 5.

For the initial model, only one fit index met the
acceptability criteria, with GFI = 0.709, CFI = 0.725,
TLI = 0.707, RMSEA = 0.084 and χ2/df = 4.309. After
eliminating the insignificant regression paths, the final
structural model satisfied all fit criteria with the fol-
lowing values: GFI = 0.902, CFI = 0.907, TLI = 0.915,
RMSEA = 0.056 and χ2/df = 2.332.

5.3. Hypothesis testing
The results of hypothesis testing, as presented in Table 6,
were used to draw the following conclusions. Tendency
to use mobile technology affected all variables, with the
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Table 5. Summary of fit indices: comparison for the initial
and final models.

Fit index
Fit

criteria
Initial
model

Final
model

χ2 statistic Low 2839.5 1410.8
df ≥0 659 605
χ2/df ≤5 4.309 2.332
Tucker–Lewis index >0.90 0.707 0.915
Comparative fit index >0.90 0.725 0.907
Goodness-of-fit index >0.90 0.709 0.902
Root mean square error

of approximation
<0.05–0.08 0.084 0.056

Probability (pclose) >0.05 0.00 0.061

Table 6. Results of the final model relationships.

Relationship p Test results/hypothesis

SCAW←TECH 0.008 H1: supported
TK←TECH 0.008 H2: supported
ASEA←TECH 0.008 H3: supported
SCW←TECH 0.009 H4: supported
SCBPA←TECH 0.008 H5: supported
EKUB←TECH 0.009 H6: supported

Note: p is significant at the 0.05 level. For postulated
hypotheses H1–H6, see Table 2. ASEA = attitudes toward
safety: emotional aspects; EKUB = explicit knowledge of
unsafe behaviors; SCAW = safety culture: aspects of work;
SCBPA = safety culture: behavioral and psychological
aspects; SCW = safety culture regulations at work;
TECH = use of mobile technology; TK = tacit knowledge.

p values for all relationships being less than 0.05; thus, all
postulated hypotheses (H 1, H 2, H 3, H 4, H 5 and H 6) were
supported by the survey results.

All relationships in the structural model shown in
Figure 2 were significant at the level of p = 0.05. These
analyses provided the following results:

• Using mobile technology (TECH) had a significant
positive effect on safety culture: aspects of work
(SCAW) (standardized weight = 0.94; p < 0.05),
which supports H 1.
• A positive effect of using mobile technology (TECH)

on tacit knowledge (TK) was identified in Polish
industrial enterprises (standardized weight = 0.91;
p < 0.05), which supports H 2.
• Using mobile technology (TECH) positively influ-

enced personnel attitudes toward safety emotional
aspects (ASEA) in Polish industrial enterprises
(standardized weight = 0.88; p < 0.05), which sup-
ports H 3.
• The effect of using mobile technology (TECH) on

safety culture regulations at work (SCW) in Pol-
ish industrial enterprises was statistically significant
(standardized weight = 0.58; p < 0.05), which sup-
ports H 4.
• Using mobile technology (TECH) had a significant

positive effect on safety culture: behavioral and psy-
chological aspects of work (SCBPA) (standardized
weight = 0.85; p < 0.05), which supports H 5.

Figure 2. A final structural model with standardized path coefficients.
Note: ASEA = attitudes toward safety: emotional aspects; EKUB = explicit knowledge of unsafe behaviors; SCAW = safety culture:
aspects of work; SCBPA = safety culture: behavioral and psychological aspects; SCW = safety culture regulations at work;
TECH = use of mobile technology; TK = tacit knowledge.
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• A positive effect of using mobile technology (TECH)
on explicit safety knowledge of unsafe behaviors
was identified in Polish industrial enterprises (stan-
dardized weight = 0.59; p < 0.05), which supports
H 6. The significance of all direct effects shown
in the model was confirmed at p < 0.05 through
bootstrapping analysis [45].

Based on these hypothesis results, our positive findings
are in contrast to the findings of Phillips et al. [12] and
Bianchi and Phillips [13]. Phillips et al. [12] focused on the
questions ‘estimating the average weekly amount of time
spent playing games’ and the ‘degree of interest in new
features of mobile phones’. Other questions elicited ‘esti-
mates of the time spent on the mobile’ and ‘the types of
mobile phone use’ (e.g., business, incoming/outgoing calls,
social, wanted/unwanted calls, SMS). Bianchi and Phillips
[13] used the mobile phone problem usage scale (MPPUS),
which includes six measures of mobile phone use: ‘dura-
tion of mobile phone ownership’; ‘weekly frequency of
usage’; ‘frequency of text messaging’; ‘number of persons
called’; ‘type of usage (social, business, or other)’; ‘aver-
age mobile phone expenses’. Thus, it is likely that the main
reason for the difference between the outcomes in our work
versus those of Bianchi and Phillips [13] is the difference
in the measurements.

6. Conclusions
This study examined the relationships between the use
of smart mobile technology, employee safety knowledge
and safe practices at work with due consideration given
to safety culture and employees’ attitudes toward safety.
The tendency to use smartphones outside work, in gen-
eral, and in the workplace, in particular, was associated
with a greater propensity to follow safety regulations
and safe practices at work. The results also indicate that
using mobile technology positively influenced the explicit
safety knowledge of employees, as well as their assessed
safety culture in terms of behavioral aspects and their atti-
tudes toward safety expressed through the psychological
aspects of safety culture. Similarly, a positive effect of
using mobile technology on participants’ explicit safety
knowledge of unsafe behaviors was identified in Polish
industrial enterprises. Furthermore, the use of mobile tech-
nology positively influenced personnel attitudes toward
safety emotional aspects, safety culture: aspects of work
and safety culture regulations at work. These results could
be used in future to develop a safety knowledge manage-
ment system that optimizes employees’ tacit and explicit
knowledge to improve overall safety performance. Further
studies are also needed to better understand the intricacies
of safety knowledge management for employees with dif-
fering education backgrounds and to examine the effects of
age, gender and relevant job experience.

Recently, Pimmer and Pachler [4] pointed out that even
though the use of mobile phones is gaining increased atten-
tion in the fields of professional learning and work-based
education, there is relatively little research regarding how
mobile devices can be used effectively for learning and
competence development in real work contexts. As dis-
cussed by Attewell [1], mobile learning is unique in that
it allows truly anywhere, anytime, personalized learning
and can provide the following important benefits: (a) help
learners improve their literacy and numeracy skills and
recognize their existing abilities; (b) encourage both inde-
pendent and collaborative learning experiences; (c) help
learners identify areas where they need assistance and sup-
port; (d) help combat resistance to the use of information
and communications technology (ICT) and help bridge
the gap between mobile phone literacy and ICT literacy;
(e) help remove some of the formality from the learning
experience and engage reluctant learners; (f) help learners
remain more focused for longer periods; (g) help increase
self-esteem and self-confidence. It seems plausible that
these benefits would be equally applicable to the current
state-of-the-art in mobile-based learning of safety in the
workplace and for the quest to improve the effectiveness
of safety training. Indeed, more research in this area in the
near future is very much needed.
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