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Introduction

Safety behavior structural equation model
perceived in nuclear power plants [1]. Leadership has
an influence on safety climate and the influence impacts
on safety behavior. Safety culture directly affects safety
climate and safety behavior. Several studies that have
been conducted aimed to improve behavior in the
workplace but these studies have not examined the role

of religiosity in the workplace.

The production process of PT. Semen Tonasa
involves a numbers of human labors. The process
uses cutting edge technology, hazardous equipment or
machines, and substances which are very risky to cause
accidents. The number of occupational accidents in PT.
Semen Tonasa from 2000 to 2005 was recorded as
many as 71 cases. In 2000, the number of occupational
accidents was recorded as many as 16 cases, 10
cases were recorded in 2001, 12 cases were recorded

Abstract

BACKGROUND: Awareness of safety is still very low and that is an unfavorable behavior toward safety. It certainly
leads to the high number of accidents in the workplace, especially in the mining sector.

AIM: The research objective was to develop a model of behavior-based safety in the workplace based on religiosity
and psychological conditions of labors at PT. Semen Tonasa.

METHODS: The method of the study used in this research was cross-sectional design that was explanatory research,
based on the perception of the respondents. The research variables were exogenous variable, namely, religiosity,
intervening variables: Psychological condition, knowledge, and attitudes, and safety culture and endogenous
variable: Behavior-based safety practices. Data analysis test used path analysis by structural equation modeling.

RESULTS: This study had found empirically that behavior-based safety was affected by religiosity factor through
three paths, namely, the variables of psychological condition, safety culture, and religiosity of the workers. Thus, the
development of the model refers to workers’ religiosity, psychological condition, and safety culture. The implementation
of behaviorbased safety in the workplace must be initiated from the top management to the workers at the bottom.
Internalization of religious values should be started from the individual level to the top management level.

CONCLUSION: This internalization can be implemented through the continuous training and strict supervision. To
facilitate the implementation of behavior-based safety, the company is recommended required to make religious
cooperate management or spirituality cooperate management which is aligned with other organizational structures
in PT Semen Tonasa so that the implementation of religious values is not partially but systemically internalized in
PT. Semen Tonasa.

in 2002, 8 cases were recorded in 2003, 9 cases were
recorded in 2004, and there were 16 cases in 2005.

A study conducted by Fajriani shows that the
awareness to use personal protective equipment is still
very low, there are still around (22.2%) of workers who
do not use personal protective equipment at the time
of work.

According to data from the Health and Safety
of PT. Semen Tonasa, the loss due to occupational
accidents such as loss of working days during the
period of 2000-2005 was 14.465 working days. In
2000, the loss was 13.186 week days, as many as 366
working days in 2001, as many as 523 working days in
2002, as many as 236 working days in 2003, as many
as 88 working days in 2004, and as many as 66 working
days in 2005.

Given the magnitude of losses incurred as a
result of occupational accidents, accidents or potential
accidents at the workplace should be prevented and the
negative impacts should be reduced. One is to apply
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the behavior-based safety [2], [3], [4]. This is intended
to make the workers and every person in the workplace
are always health and safe, the productive resources
can be used efficiently, and the production process
can run smoothly in accordance with the goals and
objectives of the safety. Behavior-based safety model
applied in various industries has not been effective and
its implementation in the field is still inadequate field.
This makes the numbers of occupational accidents and
the amount of losses due to the accidents at work still
fluctuating. Based on the facts above, this research
will develop behavioral based safety with religiosity
approach and psychological condition at the workplace.

Materials and Methods

This research used survey research method,
in which the data were obtained from a population
questionnaire from health department. Based on the
time dimension, this research used cross-sectional
design to analyze the dynamics of the correlation
between exogenous and endogenous variables by
means of observation or point time approach. This is an
explanatory research as it is based on the perception of
the respondents and it explains the causal relationship
between variables based on the respondents’ answer
through hypothesis testing. The population of the
research was all workers (267 workers) at the slag
production unit | (147 workers) and slag production unit
Il (120 workers) in Semen Tonasa Industry.

The sample size was 158 workers consisting of
87 workers at the slag production unit | and 71 workers
at the slag production unit II.

Inclusion criteria

—_

Having at least 1 year work experience.
2. Willing to be a respondent during the research
process.

Samples were taken through proportional
random sampling in each production slag unit. To
examine the correlation of the research, structural
equation modeling analysis technique with Lisrel is
used. If t-value >1.96 (alpha 5%), it means that the test
is significant, and vice versa if the t-value <1.96 (alpha
5%), it means that the test is not significant.

Results

Psychological condition

Psychological indicators are perception,
attitude, personality, learning, and motivation. The

level of psychological condition of the workers at Slag
Production Department of PT. Semen Tonasa is shown
in Table 1 as follows.

Table 1: Distribution of the responses of the respondents to
indicators of psychology

Indicators of Respondents Number

psychological High Moderate Low
condition n % n % n % n %
Perception 29 18.4 94 59.5 35 222 158 100.0
Attitude 23 14.6 112 70.9 23 14.6 158 100.0
Personality 19 12.0 117 741 22 13.9 158 100.0
Learning 23 14.6 114 722 21 13.3 158 100.0
Motivation 38 241 102 64.6 18 11.4 158 100.0
Table 1 shows that the high response of

workers to perception is as many as 29 people
(18.4%), moderate response is as many as 94
people (59.5%), and low response is as many as
35 people (22.2%). The high response of workers to
attitude is as many as 23 people (14.6%), moderate
response is as many as 112 people (70.9%), and
low response is as many as 22 people (13.9%). The
high response of workers to personality is as many as
19 people (12%), moderate response is as many as
117 people (74.1%), and low response is as many as
22 people (13.9%). The high response of workers to
learning is as many as 23 people (14.6%), moderate
response is as many as 114 people (72.2%), and low
response is as many as 21 people (13.3%), while the
high response of workers to motivation is as many as
38 people (24.1%), moderate response is as many
as 102 people (64.6%), and low response is as many
as 18 people (11.4%).

Indicators that affect the psychological
conditions at Slag Production Department of PT. Semen
Tonasa are shown in Table 2.

Table 2: Results of loading factor of each indicator of
psychological conditions

Indicators of psychology A t, 1-3 ts Remarks

Perception (W1) 0.80 13.20 0.36 5.16 Valid and reliable
Attitude (W2) 0.62 9.17 0.61 7.76 Valid and reliable
Personality (W3) 0.73 10.93 0.47 5.74 Valid and reliable
Learning (W4) 0.79 11.73 0.38 6.57 Valid and reliable
Motivation (W5) 0.31 3.71 0.91 8.06 Valid and reliable

Based on the results of the estimation of the
standardized solution and t value of Lisrel above, it
can be seen that most loading actors of all indicators
of psychological condition are >0.50. Thus, it can be
concluded that all indicators are valid. The value for
1-8 and the value of A of all indicators have t values
above 1.96. It means that all indicators of psychological
condition are reliable. It can be seen that the results of
goodness of fit model are also good.

Safety culture

Indicators of safety culture are as follows:
Commitment, rules and procedures, communication,
competence, work environment, and involvement.
Safety culture of the workers at Slag Production
Department of PT. Semen Tonasa is shown in Table 3
as follows.
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Table 3: Distribution of responses of the respondents to the
indicators of safety culture

Table 5: Distribution of responses of the respondents to the
indicators of knowledge and attitude on health and safety

Indicators of safety Respondents Total Indicators of knowledge ~ Respondents Total
culture High Moderate Low and attitude on K3 High Moderate Low

n % n % n % n % n % n % n % n %
Commitment 23 14.6 113 715 22 13.9 158 100 Knowledge 36 22.8 102 646 20 12.7 158 100.0
Rules and procedures 37 23.4 101 63.9 20 12.7 158 100 Attitude 32 20.3 108 684 18 114 158 100.0
Communication 24 15.2 110 69.6 24 152 158 100
Competence 27 171 117 741 14 8.9 158 100.0 H
Work environment 24 15.2 116 73.4 18 1.4 158 100.0 Table 5 ShO\_NS that the hlgh response Of
Involvement 26 165 101 639 31 196 158 1000  workers to knowledge is as many as 36 people (22.8%),

Table 3 shows that the high response of
workers to commitment is as many as 23 people
(14.6%), moderate response is as many as 113 people
(71.5%), and low response is as many as 22 people
(13.9%). The high response of workers to rules and
procedures is as many as 37 people (23.4%), moderate
response is as many as 102 people (63.3%), and low
response is as many as 20 people (12.7%). The high
response of workers to communication is as many as
24 people (15.2%), moderate response is as many
as 110 people (69.6%), and low response is as many
as 24 people (15.2%). The high response of workers
to competence is as many as 27 people (17.1%),
moderate response is as many as 117 people (74.1%),
and low response is as many as 14 people (8.9%). The
high response of workers to work environment is as
many as 24 people (15.2%), moderate response is as
many as 116 people (73.4%), and low response is as
many as 18 people (11.4%), while the high response
of workers to involvement is as many as 26 people
(16.5%), moderate response is as many as 101 people
(63.9%), and low response is as many as 31 people
(19.6%). Indicators that affect safety culture at Slag
Production Department of PT. Semen Tonasa are
shown in Table 4 as follows.

Table 4: Loading factor of each indicator of safety culture

Indicators of safety culture A t, 1-5 ts Remarks

Commitment (X1) 0.81 12.70 0.34 7.10 Valid and reliable
Rules and procedures (X2) 0.70 10.57 0.51 7.79 Valid and reliable
Communication (X3) 0.72 10.79 0.48 6.52 Valid and reliable
Competence (X4) 0.68 9.99 0.54 5.21 Valid and reliable
Working environment (X5) 0.78 9.99 0.40 3.96 Valid and reliable
Involvement (X6) 0.74 12.26 0.45 6.84 Valid and reliable

Based on the results of the standardized
solution and t value of Lisrel above, it can be seen
that most loading factors of all indicators of safety
culture are >0.50. Thus, it can be concluded that all
indicators are valid. The value for 1-8 and the value of
A of all indicators have t values above 1.96. It means
that all indicators of safety culture are reliable. It can
be seen that the results of goodness of fit model are
also good.

Knowledge and attitude

Indicators of knowledge and attitude of health
and safety (K3) are knowledge and attitude. Knowledge
and attitude of health and safety (K3) of workers at
Slag Production Department of PT. Semen Tonasa are
shown in Table 5 as follows.

moderate response is as many as 102 people (64.6%),
and low response is as many as 20 people (12.7%).
The high response of workers to attitude is as many as
32 people (20.3%), moderate response is as many as
108 people (68.4%), and low response is as many as 18
people (11.4%).

Behavior-based safety

Indicators of behavior-based safety are as
follows: Identification, communication, observation, and
feedback. Behavior-based safety of workers at Slag
Production Department of PT. Semen Tonasa is shown
in Table 6 as follows.

Table 6: Distribution of responses of the respondents to
indicators of behavior-based safety

Indicators of Behavior- Respondents Total
based safety High Moderate Low

n % n % n % n %
Identification 40 253 97 614 21 133 158 100.0
Communication 47 207 90 57 21 133 158 100.0
Observation 10 6.3 120 75.9 28 17.7 158 100.0
Feedback 29 184 103 652 26 165 158 100.0

Table 6 shows that the high response of the
workers to identification is as many as 40 people (25.3%),
moderate response is as many as 97 people (61.4%),
and low response is as many as 21 people (13.3%).
The high response of workers to communication is as
many as 47 people (29.7%), moderate response is
as many as 90 people (57%), and low response is as
many as 21 people (13.3%). The high response of the
workers to observation is as many as 10 people (6.3%),
moderate response is as many as 120 people (75.9%),
and low response is as many as 28 people (17.7%),
while the high response of workers to feedback is as
many as 29 people (18.4%), moderate response is
as many as 103 people (65.2%), and low response is
as many as 26 people (16.5%). The indicators that can
affect the safety culture at Slag Production Department
of PT Semen Tonasa are shown in Table 7 as follows.
Table 7: Results of loading factor of each indicator behavior

Behavior Indicator A t, 18t Remarks

Knowledge  Knowledge (Y1) 0.83 9.61 0.31  2.54 Valid and reliable

and attitude  Attitude (Y2) 072 433 048 1.60 Validand reliable

BBS Identification (Z1) 0.78 829 046 4.58 Valid and less reliable

practice Communication (Z2) 0.69 7.22 0.52 3.51 Valid and reliable
Observation (Z3) 0.76 852 043 3.79 Valid and reliable
Feedback (Z4) 0.74 1185 0.45 6.61 Valid and reliable

BBS: Behavior-based safety.

Based on the results of the estimation of
standardized solution and t value of Lisrel above, it can
be seen that most loading factors of all indicators of
attitude are >0.50. Thus, it can be concluded that all
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indicators are valid. The value for 1-8 and the value of A
of all indicators have t values above 1.96. It means that
all indicators of attitude are reliable. It can be seen that
the results of goodness of fit model are good.

Discussion

Behavior-based safety model based on the
level of religiosity and psychological conditions of
the workers

Evaluation of measurement model (outer model)

The technique of data analysis used in this
research is Lisrel. Analysis of the results of Lisrel was
performed by evaluating structural equation model.
There are two basic evaluations, namely, (1) the
evaluation of the measurement model (outer model)
to determine the validity and reliability of indicators
that measure the latent variables and (2) evaluation
of structural model (inner model) to determine the

0.73
0.91= VI \
0.30
0.57% V2 ~
0.66
0.63
0.53% V3 -
0.72
/J.GZ
0.48% V4 /
0.61% V5§

model constancy. Before model evaluation, it can be
reiterated that the research instrument as a means of
data collection is a valid and reliable instrument.

Evaluation of the measurement model
examines the validity and reliability of indicator that
measures latent variable. Latent variables of the
research are safety culture (X), knowledge and attitude
on K3 (Y), behavior-based safety (Z), psychological
conditions (W), and the level of religiosity (V).

Convergent validity measures the validity of
indicator which can be seen from the loading factor.
Indicator is considered valid if the value of outer loading
is above 0.5 and/or the value of t-statistic is above 1.96.
The value of outer loading can also be interpreted as
the contribution of each indicator to the latent variable.
Loading factor of an indicator with the highest value
means that the indicator is the strongest measure of
the latent variable in question.

The test analysis results of the behavior-
based safety model based on the level of religiosity
and psychological conditions of workers are shown in
Figure 1 and Table 2 as follows.

Chi-Square=221.92, df=200, P-value=0.13759, RMSEA=0.026
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0.48

Chi-Square=221.92, df=200, P-value=0.13759, RMSEA=0.026

Figure 1: Test analysis of standardized solution model

The effect of religiosity on behavior-based
safety

This research showed that there was a
significant effect of religiosity level on psychological
conditions of workers. It is known that all indicator
variables of religiosity levels (religious belief, religious
practice, religious feeling, religious knowledge, and
religious effect) were at middle level, namely, 56.3—
62%, with a loading factor above 0.5. It also showed that
behavior-based safety (identification, communication,
observation, and feedback) was also at middle level,
namely, 52.0-79.8, and with a loading factor above 0.5.

Similarly, Krisnaldi [5] suggested that religiosity
is an individual’s ability to adjust to the outside world and
execute, practice, or apply the system of values or beliefs
correctly based on faith and devotion. For succeeding
behavior-based safety program, all employees, from top
management to the lower levels of workers, should be
involved. The behavior-based safety program, however,
is not based on assumptions, personal feelings, and/or
general knowledge, but its implementation should be
based on scientific knowledge. Therefore, behavior-
based safety can reflect a proactive approach to safety
and health focusing on risky behaviors that can lead

to injury. Thus, its focus is on safe behaviors that can
contribute to the prevention of accidents [6], [7]. The
findings of this research then showed that there was
a significant relationship between religiosity level and
behavior-based safety. This result was also supported
by several researches that individual behavior in a work
could be caused by a sense of religiosity improving the
ethical behavior [8]. Thus, increasing ethical behavior is
expected to make objectives achieved and satisfying as
the initial objectives.

Furthermore, Fauzan [8] argued that religion
as moral teaching formed certain personalities, such
as honesty, discipline, solidarity, optimism, enthusiasm,
and tolerance. Thus, it is believed that one’s religiosity
has a significant role to pump up his spirits in
business activity. In the same way, Weaver and Agle
conducted a research based on a literature about
symbolic interactions perspective. In this research,
they discussed the relationship between religiosity and
ethical behavior in organizations [8].

In addition, religious sensitivity was a factor
forming consumer behavior (Febby Indra Firman, [9]).
Furthermore, Fauzan [8] concluded that (1) religiosity or
religious sense: Although it was not dominant, it could
still influence behavior, (2) business practices based
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on ethical behavior based on the religious values and
teaching, and (3) ritual was a variable that affected the
behavior of business ethics. Brow et al. [10], moreover,
said that religiosity provided a substantial contribution
in shaping ethical behavior in business. Based on the
facts, theories, and research findings that have been
presented above, we can finally conclude that there is
significant positive effect of religiosity level on behavior-
based safety [8], [9], [10].

The effect of psychological condition on
behavior-based safety

This research showed that there was a significant
effect of psychological condition of workers on behavior-
based safety. It is known that psychological conditions
of workers consisting of five indicators (perceptions,
attitudes, personality, learning, and motivation) were
at middle level, about 59.5-74.1, with a loading factor
above 0.5. It also showed that behavior-based safety that
consists of four indicators (identification, communication,
observation, and feedback) was also at middle level,
about 52.0-79.8, with a loading factor above 0.5.

In addition, it is believed that psychological
factor involves the growth and movement of human
consciousness because of external influence in the
form of behaviors or actions in fulfilling their needs.
Moreover, it is also known that psychological factors
also play an important role in increasing the efficiency
and productivity of work because it involves human
consciousness and behavior in facing duties and
obligations [11].

Geller[12] also explained that to change critical
behavior, it was necessary to focus on overt behavior.
Behavior change occurs through learning process.
The learning process occurs best when it can produce
a relatively permanent change in behavior. Human
behavior is the reflection of various psychological
factors, such as knowledge, desire, interest, emotion,
will, thought, motivation, perception, attitudes, reactions,
and so forth.

Therefore, this research found that there was
a significant influence of the psychological conditions
of workers on behavior-based safety. This is also
supported with a research conducted by Dewi [13] who
found that there was the effect of the perception and
behavior of non-medical and paramedical workers on
the application of safety in hospitals. Furthermore, a
research conducted by Saputra [14] also found that
there was a relationship between health and safety
training (K3), safety motivation, health and safety
climate (K3), the roles of working and employers, and
the safe behavior of workers as drivers.

Furthermore, Siska [15] also examined
psychological factors (motivation, perception, learning,
beliefs, and attitudes) affecting consumer behavior
at PT Bank Muamalatin Pekanbaru, Indonesia. The

results of this research concluded that motivation
was the most dominant variable influencing consumer
behavior.

The effects of knowledge and attitudes of
behavior-based safety

This research showed that there was no
significant effect of knowledge and attitudes of behavior-
based safety. Itis also known that knowledge and attitudes
related with the health and safety of workers consisting of
two indicators (knowledge and attitudes) were at middle
level, about 64.6—68.4, with a loading factor above 0.5. It
also showed that behavior-based safety consisting of four
indicators (identification, communication, observation,
and feedback) was also at middle level, about 52.0-79.8,
with a loading factor above 0.5.

Moreover, this research found that there was
no significant effect of knowledge and attitudes of
behavior-based safety. Based on the previous theories,
it is known that knowledge and attitudes could affect
one’s actions, but some of the facts found in several
research results were not in accordance with it. More
detail can be described in several researches as follows:
It is supported by a research conducted by Siti [16] who
found that there was a relationship between the level of
knowledge and healthy eating behavior in students, but
Dahlawy [17] also found that there was no relationship
between attitude and behavior of occupational health
and safety (K3) in the processing area of PT. Antam
Tbk. In addition, a research about nursing at the
hospital also explained that there was a relationship
between individual, psychological, and organizational
characteristics and nursing care documenting behavior
at inpatient unit [18].

Based on the facts and theories as well as the
research that have been presented above, we may
say that there was theoretically no significant effects of
knowledge and attitudes of behavior-based safety. H,
based on some of researches, the relationship between
attitudes and knowledge was not always linear and not
necessarily related to one another. This may be due to
the actions or behaviors that are influenced very much.
Similarly, the findings of this research also concluded
that there was no significant effect of knowledge and
attitudes of behavior-based safety. This is most likely
due to that the behavioral based safety is also directly
influenced by religiosity level of workers, psychological
conditions, and safety culture.

Conclusion

1. Religiosity has a positive effect on the
improvement of the psychological conditions
of workers in PT. Semen Tonasa.
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