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Abstract  
 

The goal of this study is to use the Rail Ergonomics Questionnaire to determine the relationship between the human 
factor scale and worker performance, as well as to identify the most dominant factors on the human factor scale that 
can affect worker performance. The Rail Ergonomics Questionnaire (REQUEST) method was used in this study. This 
is a descriptive cross-sectional study and an analytic observational study. To collect data, the researchers used 
observation, questionnaires, and a literature review. To determine the number of samples, the Random Sampling 
technique and the Slovin method were used in this study. According to the findings of this study, the exogenous 
variables with a significant influence on performance are job satisfaction and safety culture. Other exogenous 
variables, such as usability, communication, work environment, working hours, workload, and work stress, have no 
effect on performance. 
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1. Introduction  
Shen et al. (2006)  stated that shifted-work has a significant effect on the severity of physical and mental fatigue of 
workers (Van Drongelen et al. 2017). Occupational Health and Safety in Indonesia is often ignored, proven by the 
high number of work accidents that occurred in companies. It is indicated by data from BPJS Employment (Fuad 
2019) showing that the number of work accidents continues to increase from year to year. In 2017, there were 123,041 
cases reported, while in 2018, there were 173,105. The high number of work accidents is constrained by various things, 
for example, the mindset that considers work accidents as a disaster that leads people to be resigned (Ramli 2010). 
According to Kodrat (2012) and (Härmä et al. 2019), occupational accidents and occupational health are related to 
fatigue, shifts, and working hours. Too much workload will cause tension in workers and lead to stress (Bhui et al. 
2016, Sunyoto 2012). A study states that there is an effect of stress on job satisfaction in an organization (Hoboubi et 
al. 2017, Sullivan and Bhagat 1992). 
 
Praptini (2000) and (Singh et al. 2019) states that one of the factors that influence job satisfaction is job stress. The 
positive relationship between the work environment and job satisfaction and the work environment affects the 
performance of an organization. The work environment that affects human performance is influenced by physical, 
chemical, physiological, biological, mental, and socio-economic factors (Feldman 2003, Li et al. 2020). The workload 
is a determinant of work productivity (Inegbedion et al. 2020). If the workload is below the eating standard, it can lead 
workers to do unproductive activities. Meanwhile, if the workload is above the standard, there will be a tendency for 
workers to experience fatigue (Inegbedion et al. 2020). The relationship between the performance of the railroad 
industry employees and the factors that affect performance can be a reference to ensure safety and the system as a 
whole (Sinha et al. 2011). In the railway industry, it is necessary to carry out routine checks of data from workers to 
be used as performance indicators on various human factors from several possibilities that can affect the worker's 
performance. 
 
The Rail Ergonomics Questionnaire (REQUEST) has been designed to measure workers' perceptions and opinions 
about various human factors scales that have been assigned to rail industry workers, and have a role in various human 
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factors, such as job satisfaction, workplace, occupational safety and health culture and stress (Ryan et al. 2016). PT X 
one of the State-Owned Enterprises engaged in transportation, which produce the first integrated train in Southeast 
Asia. Various kinds of products are issued, namely locomotives, passenger trains, motorized trains, freight cars, special 
trains, as well as developing products to meet customer needs.  Based on the above background, the researcher intends 
to research "Analysis of Ergonomic Approach on Railway Industry Workers using Rail Ergonomics Questionnaire". 
The purpose of this study is to measure the worker's objective perception of various human factors in the rail industry 
workers. So that the results of measurements and data collection can be processed with an ergonomic approach, which 
is expected that the results of this research can lead to a recommendation for workers and companies. So the problem 
in this research is "How to analyze the perception of rail industry workers with different roles based on the human 
factor scales using the Rail Ergonomics Questionnaire?"  
 
1.1 Objectives  
The purpose of this study is to determine the relationship between the human factor scale with the worker performance 
by using the Rail Ergonomics Questionnaire and find out the most dominant factors on the human factor scale that 
can affect worker performance. 
 
2. Literature Review  
Ergonomics is a systematic science that provides information about the nature and capabilities of a working system in 
order for people to work effectively, efficiently, safely, and comfortably at work (Ginting 2010, Kroemer and Kroemer 
2016). According to (Sharma et al. 2016), the term "ergonomic" is derived from the Greek words "ergon" (work) and 
"nomos" (natural law) and can be defined as the science of various human aspects in the workplace that are reviewed 
based on physiology, anatomy, psychology, management, engineering, and design. The overarching goal of 
ergonomics is to improve physical and mental comfort by preventing work-related diseases and disorders, reducing 
physical and mental workload, and increasing job satisfaction, to improve social welfare by improving the quality of 
social contacts, managing work effectively, and increasing social security during productive age or after being 
unproductive, and to create. The work system contains the elements environment, task, technology, organization, and 
individual. Noise, lighting, temperature, air quality, and workplace layout have all been identified as potential triggers 
for work by ergonomic experts. The most well-known environmental stressor that can cause increased arousal, blood 
pressure, and a negative psychological mood is noise(Cohen and Spacapan 1984, Leijssen et al. 2019). Environmental 
factors such as air quality and layout have been shown to influence energy expenditure, heat exchange, stress response, 
and sensory disturbances, making tasks more difficult to complete and increasing worker stress and emotional 
disturbances. Many so-called psychosocial work factors are related to task elements such as job demands (e.g., 
perceived quantitative workload, work pressure, cognitive demands), job context (e.g., challenge, repetition), machine 
movement, and job control (Carayon and Smith 2000, Padula et al. 2017). According to (Levecque et al. 2017) the 
combination of high job demands and low decision making is the most concerning and can lead to a variety of health 
issues. These two task elements are just two of many that can have an impact on worker performance, health, and 
safety. Another aspect of the task is that repetition can be physically and psychologically taxing. Physical repetition 
is the most important predictor of musculoskeletal disorders (Antwi-Afari et al. 2017, Silverstein et al. 1987).  
 
Psychological repetition, such as a lack of challenge, variety, and skills, can also lead to a variety of physical and 
mental health issues (Cox 1985, Gruber et al. 2020). A lack of technological skills leads to low motivation, stress, and 
poor performance. Fear of job loss due to technological replacement reduces motivation and increases stress. On the 
other hand, when new technology is used correctly, it can improve job and skill utilization, leading to increased 
motivation and performance while reducing stress. Employees may experience physiological strain as a result of the 
physical characteristics of tools and technology. Poor workstation design, for example, can result in unhealthy posture 
and movement, as well as decreased performance (Berlin and Adams 2017, Grandjean 1980). The organizational 
context in which work tasks are performed frequently has an impact on worker motivation, stress, and performance. 
The manner in which employees are introduced to new technology or other changes, as well as the organizational 
support they receive, such as training and adjustment time, are related to stress and performance (Driskell et al. 2018, 
Smith and Carayon 1995). The ability to advance and advance on the job (career development) has an impact on 
motivation and stress. Other organizational considerations, such as shift work and overtime, have been linked to 
negative mental and physical health outcomes (Sparks et al. 2018, Williams et al. 1985).  
 
Several personal factors influence the physiological and psychological responses elicited by the previous elements of 
the work system model. Personality, physical health status, skills and abilities, physical condition, anthropometry, 
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experience, motivation, goals, and needs are a few examples (Carayon and Smith 2000). Despite the elements' 
potential negative effects on motivation, performance, and work stress, there are also positive aspects that can 
counteract or minimize negative influences. For example, the negative impact of insufficient skills to use new 
technology can be mitigated by increased worker training. The negative effects of low-level work can be offset by an 
organizational supervisory structure that encourages employee engagement and task control. Jobs with a lot of 
negative elements have the most negative impact on employees, whereas jobs with a better balance are less stressful 
and may produce positive outcomes, such as a higher quality of work-life balance and improved performance. Work 
fatigue is a process in which the body's physical endurance to continue doing the activities decreases (BláfOSS et al. 
2019, Wignjosoebroto 2000). Work fatigue can also be defined as a tired feeling and a decrease in alertness (Fang et 
al. 2019, Setyawati 2010). Fatigue is a condition in which a person's ability to carry out activities is impaired 
(Setyawati 2010). Fatigue, according to (Yılmaz and Üstün 2018) is a process that can result in a decrease in welfare 
or performance as a result of work activity. When the body's performance suffers, so do its power, work capacity, and 
concentration to complete a task. The workload is a task assigned to the workforce that must be completed in a set 
amount of time using the worker's skills and potential. Workloads are classified into two types: qualitative workloads 
and quantitative workloads (Munandar 2001). Workload is said to affect work stress in a study (Erat et al. 2017, 
Nurmalasari 2012). Workload, according to Shah et al. (2011), has a significant negative impact on worker 
performance. 
 
3. Methods  
This is an analytic observational study and descriptive cross-sectional research that uses hypothesis testing to explain 
the differences between variables. The human factor scale was used in this study, which includes job satisfaction, 
work environment, communication, system usability, workload, occupational health and safety culture, working hours, 
workload, and work-related stress. To collect data, the researchers used observation, questionnaires, and a literature 
review. To determine the number of samples, the Random Sampling technique and the Slovin method were used in 
this study. The SmartPLS software was used to assess the validity and reliability of each variable indicator in this 
study. The measurement model was used in the validity testing, specifically by looking at the loading factor value. If 
the loading factor value is greater than 0.6, the variable indicator in this study is valid. In terms of reliability, testing 
is done by examining the results of the value of composite reliability. If the composite reliability value is greater than 
0.7, the variable indicators in this study are considered reliable (Hair et al. 2017).  In this study, the structural model 
was tested using the Structural Equation Model (SEM), which is a type of multivariate analysis in the field of social 
science. Multivariate analysis is a statistical method for analyzing multiple research variables at the same time (Hair 
et al. 2016). Partial Least Squares is a method for determining the complexity of a relationship between constructs as 
well as seeing the relationship between constructs and their indicators. PLS has two evaluation models: the 
measurement model and the structural model. In this study, the structural model was evaluated to determine the 
relationship between latent constructs. R-square and path coefficients are two of the tests run on the structural model. 
Following data processing, the next step is to analyze the results of the REQUEST questionnaire data processing. The 
final stage is to summarize the results of the data processing analysis. It also makes recommendations for businesses 
and additional researchers. 
 
As shown in Figure 1, this research model consists of eight latent variables, including job satisfaction, usability, 
communication, work environment, safety culture, working hours, workload and work stress, as well as performance. 
Evaluation of the measurement model is a stage to test the validity and reliability of a latent variable. In this study, the 
researcher wanted to see the relationship between variable X and variable Y. Determination of the conceptual model 
is a model used to describe the relationship of various scales of human factors with worker performance. From the 
conceptual model, it is also possible to see the factors which one is the most dominant to worker performance. The 
next conceptual model makes hypotheses for this study. 
 
The hypotheses are: 

H1 : Job satisfaction has a significant effect on worker performance 
H2  : Usability has a significant effect on worker performance 
H3 : The communication factor has a significant effect on worker performance 
H4  : Environment has a significant effect on worker performance 
H5 : Workload and work stress have a significant effect on worker performance 
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H6 : The safety culture factor has a significant effect on worker performance 
H7 : The factor of working hours has a significant effect on worker performance 

 

 
Figure 1. Path diagram 

 
4. Data Collection 
  
4.1 Respondent Profiles 
Based on the Table 1, it is known that from the 272 workers involved in this study, at most 14.3% of the respondents 
were part of the research and development division, and at least 11.4% of the respondents were part of the Human 
Resource and General Affair divisions. It shows that most of the workers involved in this research were part of the 
research and development division. 
 

Table 1. Respondent frequency distribution 
 

Division Frequency Percentage 
Research & Development 39 14.3% 
Human Resource & General Affair 31 11.4% 
Finance & Accounting 33 12.1% 
Organizational Design 33 12.1% 
Technology 32 11.8% 
Internal Audit Unit 33 12.1% 
Marketing 37 13.6% 
Corporate Secretary 34 12.5% 
Total 272 100% 

 
Based on the Table 2, it is known that from 272 workers involved in this study, 50.7% of respondents had positions 
as Certain Period Employment Contract (PKWT), then 45.2% of respondents positioned as staff, then 2.6% of 
respondents were managers, and 1.5% of respondents were specialists. It shows that most of the workers involved in 
this research had a position as PKWT. 
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Table 2. Position frequency distribution 
 

Position Frequency Percentage 
Certain Period Employment Contract (PKWT) 138 50.7% 
Staff 123 45.2% 
Manager 7 2.6% 
Specialist 4 1.5% 
Total 272 100% 

 
Based on the Table 3, it is known that from 272 workers involved in this study, 51.1% of respondents were male, and 
48.9% of respondents were female. It shows that most of the workers involved in this study were male. 
 

Table 3. Gender frequency distribution 
 

Gender Frequency Percentage 
Male 139 51.1% 
Female 133 48.9% 
Total 272 100% 

 
Based on Table 4, it can be seen that from 272 workers involved in this study, 23.9% of respondents aged under 25 
years, then 58.1% of respondents aged between 25 to 34 years, 14.3% of respondents aged between 35 to 44 years, 
and 3.7% of respondents aged between 45 to 56 years. It shows that most of the workers involved in this study were 
between 25 and 34 years old. 
 

Table 4. Age frequency distribution 
 

Age Frequency Percentage 
Under 25 Years Old 65 23.9% 
25 – 34 Years Old 158 58.1% 
35 – 44 Years Old 39 14.3% 
45 – 56 Years Old 10 3.7% 
Total 272 100% 

 
Based on Table 5, it can be seen that from 272 workers involved in this research, 10.3% of respondents had a working 
period of less than 1 year, then 72.1% of respondents had a working period of 1 to 5 years, 9.6% of respondents had 
a working period of 6 to 10 years, 4.4% of respondents had 11 to 19 years of service, and 3.7% of respondents had 
more than 20 years of service. It shows that most of the workers involved in this research had a working period of 1 
to 5 years. 
 

Tabel 5. Working period frequency distribution 
 

Working Period Frequency Percentage 
Less than 1 Years 28 10.3% 
1 – 5 Years 196 72.1% 
6 – 10 Years 26 9.6% 
11 – 19 Years 12 4.4% 
Over 20 Years 10 3.7 
Total 272 100% 

 
According to Table 6, 17.3 percent of the 272 workers in this study had a term of less than one year service, 75.7 
percent had a term of one to five years service, 5.9 percent had a term of six to ten years service, and 1.1 percent had 
a term of more than twenty years service. It demonstrates that the majority of the workers in this study had a term of 
1 to 5 years. According to the analysis, the job satisfaction variable is measured by three dimensions, with four 
dimensions (X1.1 to X1.3) having a loading factor value greater than 0.6. As a result, the four dimensions have been 
declared valid for measuring the job satisfaction variable. The usability variable is measured by ten indicators, each 
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of which has a loading factor value greater than 0.6. As a result, the indicators are declared to be valid for measuring 
the usability variable. The communication variable is measured by two dimensions, each of which has a loading factor 
greater than 0.6. As a result, the dimensions are declared to be valid for measuring the communication variable. The 
work environment variable is measured on two dimensions, each of which has a loading factor value greater than 0.6. 
As a result, these dimensions have been declared valid for measuring work environment variables. 
 

Tabel 6. Term frequency distribution 
 

Term of Office Frequency Percentage 
Less than 1 Years 47 17.3% 
1 – 5 Years 206 75.7% 
6 – 10 Years 16 5.9% 
11 – 19 Years 3 1.1% 
Total 272 100% 

 
The variable of safety culture is measured by fifteen indicators, with all indicators (X5.1 to X5.15) having a loading 
factor value greater than 0.6. As a result, the indicators are declared to be valid for measuring the safety culture 
variable. The working hours variable is represented by seven indicators, each of which has a loading factor value 
greater than 0.6. As a result, the indicator is declared to be accurate in measuring the working hours variable. The 
work stress variable is measured by twenty indicators, all of which have a loading factor value greater than 0.6 (X7.1 
to X7.20). As a result, the indicators are declared to be valid for measuring the work stress variable. The performance 
variable is measured by ten indicators, with each indicator (Y1.1 to Y1.10) having a loading factor value greater than 
0.6. As a result, the indicators are declared to be valid for measuring the performance variable. 
 
Based on Table 7, it can be seen that the composite reliability values on the job satisfaction, usability, communication, 
work environment, safety culture, working hours, work stress, and performance variables are greater than 0.7. Thus, 
based on the calculation of composite reliability, all indicators that measure job satisfaction, usability, communication, 
work environment, safety culture, working hours, work stress, and performance variables are declared reliable. 
 

Tabel 7. Validity test results 
 

Variable Composite Reliability 
Job Satisfaction 0.768 
Usability 0.736 
Communication 0.727 
Work Environment 0.814 
Safety Culture 0.747 
Working Hours 0.771 
Work Stress 0.775 
Performance 0.793 

 
4.2 Job Satisfaction Variable Measurement Model 
Based on the measurement model in the Table 8, it is known that the loading factor value of the X1.1 dimension is 
0.903. It means that the job satisfaction variable diversity can be represented by the X1.1 dimension of 90.3%. In other 
words, the contribution of the X1.1 dimension in measuring the job satisfaction variable is 90.3%. The loading factor 
value of the X1.2 dimension is 0.696. It means that the job satisfaction variable diversity can be represented by the 
X1.2 dimension of 69.6%. In other words, the contribution of the X1.2 dimension in measuring the job satisfaction 
variable is 69.6%. The loading factor value of the X1.3 dimension is 0.642. It means that the job satisfaction variable 
diversity can be represented by the X1.3 dimension of 64.2%. In other words, the contribution of the X1.3 dimension 
in measuring the job satisfaction variable is 64.2%. The job satisfaction variable measurement model also informs that 
the X1.1 dimension has the highest loading value of 0.903. It means that the X1.1 dimension is the dominant indicator 
in measuring the job satisfaction variable. 
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Table 8. Measurement of job satisfaction variables 
 

Variable Dimension Loading Factor 

Job Satisfaction 
X1.1 0.903 
X1.2 0.696 
X1.3 0.642 

 
4.3 Usability Variable Measurement Model 
The loading factor value of the X2.1 indicator is 0.657, according to the measurement model in the Table 9. This 
means that the X2.1 indicator of 65.7 percent can represent the usability variable diversity. In other words, the X2.1 
indicator contributes 65.7 percent to measuring the usability variable. The indicator X2.2 has a loading factor of 0.653. 
This means that the X2.2 indicator of 65.3 percent can represent the usability variable diversity. In other words, the 
X2.2 indicator contributes 65.3 percent to the measurement of the usability variable. The X2.3 indicator has a loading 
factor of 0.752. This means that the X2.3 indicator of 75.2 percent can represent the usability variable diversity. In 
other words, the X2.3 indicator contributes 75.2 percent to measuring the usability variable. The X2.4 indicator has a 
loading factor of 0.661. This means that the X2.4 indicator of 66.1 percent can represent the usability variable 
diversity. In other words, the X2.4 indicator contributes 66.1 percent to measuring the usability variable. The X2.5 
indicator has a loading factor of 0.767. This means that the X2.5 indicator of 76.7 percent can represent the usability 
variable diversity. In other words, the X2.5 indicator contributes 76.7 percent to measuring the usability variable. 
 

Table 9. Measurement of usability variables 
 

Variable Indicator Loading Factor  Variable Indicator Loading Factor 

Usability 

X2.1 0.657  

Usability 

X2.6 0.660 
X2.2 0.653  X2.7 0.623 
X2.3 0.752  X2.8 0.663 
X2.4 0.661  X2.9 0.694 
X2.5 0.767  X2.10 0.608 

 
The X2.6 indicator has a loading factor of 0.660. This means that the X2.6 indicator of 66 percent can represent the 
usability variable diversity. In other words, the X2.6 indicator contributes 66% of the time to measuring the usability 
variable. The X2.7 indicator has a loading factor of 0.623. This means that the X2.7 indicator of 62.3 percent can 
represent the usability variable diversity. In other words, the X2.7 indicator contributes 62.3 percent to measuring the 
usability variable. The X2.8 indicator has a loading factor of 0.663. This means that the X2.8 indicator of 66.3 percent 
can represent the usability variable diversity. In other words, the X2.8 indicator contributes 66.3 percent to measuring 
the usability variable. The X2.9 indicator has a loading factor of 0.694. This means that the X2.9 indicator of 69.4 
percent can represent the usability variable diversity. In other words, the X2.9 indicator contributes 69.4 percent to 
measuring the usability variable. The X2.10 indicator has a loading factor of 0.608. This means that the X2.10 indicator 
of 60.8 percent can represent the usability variable diversity. In other words, the X2.10 indicator contributes 60.8 
percent of the time to measuring the usability variable. According to the usability variable measurement model, the 
X2.5 indicator has the highest loading value of 0.767. It means that the X2.5 indicator is the most important in 
determining usability variables. 
 
4.4 Communication Variable Measurement Model 
Based on the measurement model in the Table 10, it is known that the loading factor value of the X3.1 dimension is 
0.709. It means that the communication variable diversity can be represented by the X3.1 dimension of 70.9%. In 
other words, the contribution of the X3.1 dimension in measuring the communication variable is 70.9%. The loading 
factor value of the X3.2 dimension is 0.800. It means that the communication variable diversity can be represented by 
the X3.2 dimension of 80.0%. In other words, the contribution of the X3.2 dimension in measuring the communication 
variable is 80.0%. The communication variable measurement model also informs that the X3.2 dimension has the 
highest loading value of 0.800. It means that the X3.2 dimension is the dominant indicator in measuring the 
communication variable. 
 
 
 

Proceedings of the Second Asia Pacific International Conference on Industrial Engineering and Operations Management 
Surakarta, Indonesia, September 14-16, 2021

© IEOM Society International 3803



Table 10. Measurement of communication variable 
 

Variable Indicator Loading Factor 

Communication X3.1 0.709 
X3.2 0.800 

 
4.5 Work Environment Variable Measurement Model 
Based on the measurement model in the Table 11, it is known that the loading factor value on the X4.1 dimension is 
0.660. It means that the work environment variable diversity can be represented by the X4.1 dimension of 66.0%. In 
other words, the contribution of the X4.1 dimension in measuring the work environment variable is 66.0%. The loading 
factor value of the X4.2 dimension is 0.976. It means that the work environment variable diversity can be represented 
by the X4.2 dimension of 97.6%. In other words, the contribution of the X4.2 dimension in measuring the work 
environment variable is 97.6%. The work environment variable measurement model also informs that the X4.2 
dimension has the highest loading value of 0.976. It means that the X4.2 dimension is the dominant indicator in 
measuring the work environment variable. 
 

Table 11. Measurement of work environment variable 
 

Variable Indicator Loading Factor 

Work Environment X4.1 0.660 
X4.2 0.976 

 
4.6 Safety Culture Variable Measurement Model 
Based on the measurement model in the Table 12, it is known that the loading factor value of the indicator X5.1 is 
0.657. It means that the safety culture variable diversity can be represented by the X5.1 indicator of 65.7%. In other 
words, the contribution of the X5.1 indicator in measuring the safety culture variable is 65.7%. The loading factor 
value of the X5.2 indicator is 0.619. It means that the safety culture variable diversity can be represented by the X5.2 
indicator of 61.9%. In other words, the contribution of the X5.2 indicator in measuring the safety culture variable is 
61.9%. The loading factor value of the X5.3 indicator is 0.615. It means that the safety culture variable diversity can 
be represented by the X5.3 indicator of 61.5%. In other words, the contribution of the X5.3 indicator in measuring the 
safety culture variable is 61.5%. The loading factor value of the X5.4 indicator is 0.675. It means that the safety culture 
variable diversity can be represented by the X5.4 indicator of 67.5%. In other words, the contribution of the X5.4 
indicator in measuring the safety culture variable is 67.5%. 
 

Table 12. Measurement of safety culture variable 
 

Variable Indicator Loading Factor  Variable Indicator Loading Factor 

Safety Culture 

X5.1 0.657  

Safety Culture 

X5.9 0.616 
X5.2 0.619  X5.10 0.625 
X5.3 0.615  X5.11 0.687 
X5.4 0.675  X5.12 0.668 
X5.5 0.670  X5.13 0.762 
X5.6 0.614  X5.14 0.758 
X5.7 0.698  X5.15 0.644 
X5.8 0.624     

 
The loading factor value of the X5.5 indicator is 0.670. It means that the safety culture variable diversity can be 
represented by the X5.5 indicator of 67%. In other words, the contribution of the X5.5 indicator in measuring the 
safety culture variable is 67%. The loading factor value of the X5.6 indicator is 0.614. It means that the safety culture 
variable diversity can be represented by the X5.6 indicator of 61.4%. In other words, the contribution of the X5.6 
indicator in measuring the safety culture variable is 61.4%. The loading factor value of the X5.7 indicator is 0.698. It 
means that the safety culture variable diversity can be represented by the X5.7 indicator of 69.8%. In other words, the 
contribution of the X5.7 indicator in measuring the safety culture variable is 19.8%. The loading factor value of the 
X5.8 indicator is 0.614. It means that the safety culture variable diversity can be represented by the X5.8 indicator of 
61.4%. In other words, the contribution of the X5.8 indicator in measuring the safety culture variable is 61.4%. 

Proceedings of the Second Asia Pacific International Conference on Industrial Engineering and Operations Management 
Surakarta, Indonesia, September 14-16, 2021

© IEOM Society International 3804



 
The loading factor value of the X5.9 indicator is 0.616. It means that the safety culture variable diversity can be 
represented by the X5.9 indicator of 61.6%. In other words, the contribution of the X5.9 indicator in measuring the 
safety culture variable is 61.6%. The loading factor value of the X5.10 indicator is 0.625. It means that the safety 
culture variable diversity can be represented by the X5.10 indicator of 62.5%. In other words, the contribution of the 
X5.10 indicator in measuring the safety culture variable is 62.5%. The loading factor value of the X5.11 indicator is 
0.687. It means that the safety culture variable diversity can be represented by the X5.11 indicator of 68.7%. In other 
words, the contribution of the X5.11 indicator in measuring the safety culture variable is 68.7%. The loading factor 
value of the X5.12 indicator is 0.668. It means that the safety culture variable diversity can be represented by the 
X5.12 indicator of 66.8%. In other words, the contribution of the X5.12 indicator in measuring the safety culture 
variable is 66.8%. 
 
The loading factor value of the X5.13 indicator is 0.762. It means that the safety culture variable diversity can be 
represented by the X5.13 indicator of 76.2%. In other words, the contribution of the X5.13 indicator in measuring the 
safety culture variable is 76.2%. The loading factor value of the X5.14 indicator is 0.658. It means that the safety 
culture variable diversity can be represented by the X5.14 indicator of 65.8%. In other words, the contribution of the 
X5.14 indicator in measuring the safety culture variable is 65.8%. The loading factor value of the X5.15 indicator is 
0.644. It means that the safety culture variable diversity can be represented by the X5.15 indicator of 64.4%. In other 
words, the contribution of the X5.15 indicator in measuring the safety culture variable is 64.4%. The safety culture 
variable measurement model also informs that the X5.13 indicator has the highest loading value of 0.762. It means 
that the X5.13 indicator is the dominant indicator in measuring the safety culture variable. 
 
4.7 Working Hours Variable Measurement Model 
Based on the measurement model in the Table 13, it is known that the loading factor value of the X6.1 indicator is 
0.755. It means that the working hours variable diversity can be represented by the X6.1 indicator of 75.5%. In other 
words, the contribution of the X6.1 indicator in measuring the working hours variable is 75.5%. The loading factor 
value of the X6.2 indicator is 0.662. It means that the working hours variable diversity can be represented by the X6.2 
indicator of 66.2%. In other words, the contribution of the X6.2 indicator in measuring the working hours variable is 
66.2%. The loading factor value of the X6.3 indicator is 0.628. It means that the working hours variable diversity can 
be represented by the X6.3 indicator of 62.8%. In other words, the contribution of the X6.3 indicator in measuring the 
working hours variable is 62.8%. 
 

Table 13. Measurement of working hours variable 
 

Variable Indicator Loading Factor 

Working Hours 

X6.1 0.755 
X6.2 0.662 
X6.3 0.628 
X6.4 0.666 
X6.5 0.683 
X6.6 0.825 
X6.7 0.613 

 
The loading factor value of the X6.4 indicator is 0.666. It means that the working hours variable diversity can be 
represented by the X6.4 indicator of 66.6%. In other words, the contribution of the X6.4 indicator in measuring the 
working hours variable is 66.6%. The loading factor value of the X6.5 indicator is 0.683. It means that the working 
hours variable diversity can be represented by the X6.5 indicator of 68.3%. In other words, the contribution of the 
X6.5 indicator in measuring the working hours variable is 68.3%. The loading factor value of the X6.6 indicator is 
0.825. It means that the working hours variable diversity can be represented by the X6.6 indicator of 82.5%. In other 
words, the contribution of the X6.6 indicator in measuring the working hours variable is 82.5%. The loading factor 
value of the X6.7 indicator is 0.613. It means that the working hours variable diversity can be represented by the X6.7 
indicator of 61.3%. In other words, the contribution of the X6.7 indicator in measuring the working hours variable is 
61.3%. The working hours variable measurement model also informs that the X6.6 indicator has the highest loading 
value of 0.825. It means that the X6.6 indicator is the dominant indicator in measuring the working hours variable. 
 

Proceedings of the Second Asia Pacific International Conference on Industrial Engineering and Operations Management 
Surakarta, Indonesia, September 14-16, 2021

© IEOM Society International 3805



4.8 Work Stress Variable Measurement Model  
Table 14 shows the measurement results of the work stress variable, where the loading factor value starts from 0.600 
to 0.750. The work stress variable measurement model also informs that the X7.6 indicator has the highest loading 
value of 0.737. It means that the X7.10 indicator is the dominant indicator in measuring the work stress variable. 
 

Table 14. Measurement of work stress variable 
 

Variable Indicator Loading Factor  Variable Indicator Loading Factor 

Work Stress 

X7.1 0.711  

Work Stress 

X7.11 0.727 
X7.2 0.712  X7.12 0.689 
X7.3 0.737  X7.13 0.623 
X7.4 0.611  X7.14 0.634 
X7.5 0.614  X7.15 0.696 
X7.6 0.737  X7.16 0.615 
X7.7 0.632  X7.17 0.610 
X7.8 0.617  X7.18 0.624 
X7.9 0.645  X7.19 0.620 

X7.10 0.652  X7.20 0.691 
 
4.9 Performance Variable Measurement Model 
Table 15 shows the measurement results of the performance variable, where the loading factor value starts from 0.600 
to 0.770. 11. The performance variable measurement model also informs that the Y1.5 indicator has the highest loading 
value of 0.774. It means that the Y1.5 indicator is the dominant indicator in measuring the performance variable. 
 

Table 15. Measurement of performance variable 
 

Variable Indicator Loading Factor  Variable Indicator Loading Factor 
Performance Y1.1 0.681  Performance Y1.6 0.756 

Y1.2 0.757  Y1.7 0.651 
Y1.3 0.654  Y1.8 0.665 
Y1.4 0.717  Y1.9 0.716 
Y1.5 0.774  Y1.10 0.626 

 
According to Table 16, the results obtained for hypothesis testing are as follows: The effect of job satisfaction on 
performance yields a path coefficient of 0.436 and a T statistic of 3.144. The test results show that the value of T 
statistics is greater than the value of T table (1.96). It means that job satisfaction has a significant impact on 
performance. The impact of usability on performance results in a path coefficient of 0.098 and a T statistics value of 
1.181. The test results show that the value of T statistics T table is significant (1.96). It means that usability has a 
negligible effect on performance. The impact of communication on performance results in a path coefficient of -0.079 
and a T statistics value of 0.962. The test results show that the value of T statistics T table is significant (1.96). It 
means that communication has a negligible effect on performance. 
 

Table 16. Hypothesis testing results 
 

Exogenous Endogenous Path Coefficient Standard Error T Statistics 
Job Satisfaction Performance 0.436 0.139 3.144 
Usability Performance 0.098 0.083 1.181 
Communication Performance -0.079 0.082 0.962 
Work Environment Performance -0.079 0.170 0.463 
Safety Culture Performance 0.352 0.117 3.017 
Working Hours Performance 0.002 0.086 0.024 
Workload and Work Stress Performance 0.163 0.168 0.968 
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The impact of the work environment on performance results in a path coefficient of -0.079 and a T statistics value of 
0.463. The test results show that the value of T statistics T table is significant (1.96). It means that the work 
environment has a negligible impact on performance. The impact of safety culture on performance results in a path 
coefficient of 0.352 and a T statistics value of 3,017. The test results show that the value of T statistics is greater than 
the value of T table (1.96). It means that safety culture has a significant impact on performance. Working hours have 
a path coefficient of 0.002 and a T statistics value of 0.024. The test results show that the value of T statistics T table 
is significant (1.96). It means that working hours have a negligible effect on performance. The impact of workload 
and work stress on performance results in a path coefficient of 0.163 and a T statistics value of 0.968. The test results 
show that the value of T statistics T table is significant (1.96). It means that workload and work stress have a negligible 
effect on performance. 
 
As shown in Table 17, the analysis results inform that the variable with the highest coefficient on performance is job 
satisfaction, with a total effect of 0.436. Thus job satisfaction is a variable that has the most dominant effect on 
performance. The analysis result of usability shows the number of 0.098 so that it is known that this variable affects 
performance. The analysis result of communication and work environment is -0.079 so that it can be concluded that 
there is no effect between these two variables on performance. The results obtained in the safety culture is 0.325 while 
for work stress is 0.163; it is concluded that the two variables affect the performance variable. On the working hours 
variable, the results obtained are 0.002; it is concluded that these variables do not affect performance. 
 

Table 17. Dominant effect 

Exogenous Endogenous Path Coefficient 
Job Satisfaction Performance 0.436 
Usability Performance 0.098 
Communication Performance -0.079 
Work Environment Performance -0.079 
Safety Culture Performance 0.352 
Working Hours Performance 0.002 
Work Stress Performance 0.163 

 
5. Results and Discussion  
Based on the results of data processing carried out in this study, the coefficient of job satisfaction on the performance 
of 0.436 states that job satisfaction has a positive and significant effect on worker performance. So it can be interpreted 
that the higher the job satisfaction felt by employees, the more likely they can improve performance. Testing the effect 
by looking at the path coefficient value is positive and if the value of T statistics  ≥ T table (1.96), then it can be 
interpreted that there is a positive and significant effect of exogenous variables on endogenous variables. Another 
study also stated that there is an influence between job satisfaction on work performance (Eliyana and Ma’arif 2019, 
Nitisemito 1996). In addition, (Pang and Lu 2018)state that job satisfaction is one of the factors that can improve 
worker performance which will contribute to performance improvement in a company. 
 
The potential relationship between employee attitudes and employee performance was rigorously investigated since 
the 1930s, coinciding with the study of Hawthorne and the relationship to people and movement. Following the human 
relations movement, the most influential narrative review of job satisfaction with job performance relationships was 
investigated by (Porter et al. 1995). In the study, the authors reviewed studies relating job satisfaction to job 
performance as well as several other behavioral outcomes (accidents, absenteeism, and turnover). Expectancy-based 
motivation theories generally define job satisfaction as something following rewards generated by performance  (Van 
Eerde and Thierry 1996). LAWLER III and Porter (1967), (Van Eerde and Thierry 1996) argue that sincerity will lead 
to job satisfaction through the provision of intrinsic and extrinsic rewards. From four studies, it is stated that job 
performance has a significant causal effect on job satisfaction (Smayling and Miller 2012) However, in the six other 
studies, it was stated that there was no significant effect. So, as in job satisfaction. The results of the research on the 
relationship between job satisfaction and performance are inconsistent. 
 
In this study, the coefficient of the work environment on the performance of 0.079 states that the work environment 
has a negative but not significant effect on worker performance. So it can be interpreted that the better the work 
environment felt by employees, the more likely they are to reduce performance. Although not significant, testing the 
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effect by looking at the path coefficient value is positive, and if the value of T statistics ≥ T table (1.96), then it can 
be interpreted that there is a negative and insignificant effect of exogenous variables on endogenous variables. 
However, in other studies, it is stated that everything that is around workers when doing a job can affect workers when 
carrying out their duties (Nitisemito 1996, Wang et al. 2018). 
 
Job performance is the main function of knowledge, skills, abilities, and personal characteristics of an employee that 
may contribute to or can reduce the function of effectiveness in the workplace (Rismawati and Mattalata 2018) and 
the work environment can affect or can limit or increase worker performance (Al-Omari and Okasheh 2017, Peters 
and O’Connor 1980). Work environment and organizational variables are known to affect performance in two ways. 
First, the work environment can affect performance through constraints (Agbozo et al. 2017, Peters et al. 1980, Ramli 
2019). The work environment can impede, interfere, or limit the range of skilled work behaviors, potentially affecting 
workers' performance while working on their duties and impeding the relationship between ability and performance. 
Second, the work environment can have an impact on performance through the effectiveness of workers when doing 
work on work arrangements (Pawirosumarto et al. 2017, Peters and O’Connor 1980, Ramli 2019). For example, the 
work environment provides information about the organization's reward system, which can further provide motives, 
effective reactions, and expectations of particular consequences of specified behavior. Concerning the influence of the 
work environment on performance Peters and O’Connor (1980) initiated a crucial research program to identify 
possible national constraint situations that may, first, have a direct and negative impact on workers and worker 
performance, and the second, on the relationship between moderate ability performance. In a series of laboratory 
experiments, these researchers demonstrated that performance constraints may influence task performance and 
employee active reactions such as frustration and dissatisfaction (Peters and O’Connor 1980). A more substantial 
relationship between work environment and performance was evident in a field study conducted by (Kartal 2018, Steel 
and Mento 1986).They found a significant effect of high and low situational constraint environments. The relationship 
between work environment and performance also depends on the performance measures used (Pawirosumarto et al. 
2017). 
 
The International Standards Organization (ISO) standard for usability (Bevan et al. 2015) covers three usability 
dimensions that should be used to fully assess the usability construct. ISO defines these three dimensions as 
effectiveness (whether the user is successful in performing the task), efficiency (whether the user can perform the task 
quickly), and satisfaction (whether the user is satisfied when performing the task). In other words, for a given system, 
if users can complete a task, but they take a lot of time to do it, or if they are not happy with the way they have to do 
it, the usability of the system is rated low because only one of the three usability dimensions has been met. If the 
usability level is high, the user performance will increase or help the performance level in completing the task. 
According to (Lewis and Sauro 2009) the strength of the relationship between system usability and employee 
performance seems to depend on the nature of the task used to establish the relationship. So the other assessment states 
that there is no significant relationship. It may be due to the increasing number of tasks, as well as the user's reluctance 
to rank all interfaces poorly in the ratings. It can be that one task is clear and easy but the others give some not-very-
successful effects in carrying out the task. Or maybe, Users do only some sort of weighted integrated average of their 
entire experience so that positive experiences carry more weight even when it's hard to understand. There have been 
several studies on measuring and reporting user satisfaction (Alessa et al. 2018, Dianat et al. 2019, Giese and Cote 
2000) and because of the complexity of satisfaction constructs, many of these measures may not report accurate 
assessments of all these constructs (Peterson and Wilson 1992). 
 
Many factors, such as interface aesthetics (Sonderegger and Sauer 2010) are functional or lack thereof (Goodwin 
1987) implied or explicit social factors associated with interface use (Venkatesh and Morris 2000), and cultural factors 
for different users (Vatrapu and Pérez-Quiñones 2006) may run in satisfaction. Users may include some or all of these 
elements in their usability assessment, introducing variants when tasks are varied and numerous. Research relating 
system usability scores to the most popular number of user satisfaction metrics, and careful analysis of potential 
overlapping measurement dimensions, may provide additional insight into the relationship between subjective 
usability and ISO metrics. The type of task and the way the practitioner presents the data can also have an impact on 
the strength of the correlation. In this study, the effect of usability on performance resulted in a path coefficient of 
0.098 with a T statistics value of 1.181. The test results show that the value of tT statistics < T table (1.96). It means 
that there is an insignificant effect of usability on performance. Meanwhile, according to the path diagram coefficients 
into the structural model, it states that usability has a positive and insignificant effect on performance. It means that 
the higher the usability, the more likely it is to improve performance, although the increase is not significant. 
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The effect of communication on performance produced a path coefficient of -0.079 with a T statistics value of 0.962 
in this study. The test results show that the value of T statistics T table is significant (1.96). It means that 
communication has a negligible effect on performance. The path diagram convention results in a communication 
coefficient on performance of 0.079, indicating that communication has a negative and insignificant effect on 
performance. It means that improved communication has a negative impact on performance. Despite the fact that the 
decrease is not significant. The effect of workload and work stress on performance was found to have a path coefficient 
of 0.163 and a T-statistics value of 0.968 in this study. The test results show that the value of T statistics T table is 
significant (1.96). It means that workload and work stress have a negligible effect on performance. The path diagram 
convention results into the structural model of the workload and work stress coefficient on performance is 0.163, 
indicating that work stress has a positive but insignificant effect on performance. It means that the greater the workload 
and work stress, the better the performance. Despite the fact that the increase is minor. We also looked at the 
relationship between occupational health and safety culture and performance, and the influence of safety culture on 
performance yielded a path coefficient of 0.352 and a T statistic value of 3.017. The test results show that the value 
of T statistics is greater than the value of T table (1.96). It means that safety culture has a significant impact on 
performance. The path diagram convention results into the structural model of the safety culture coefficient on 
performance of 0.352 indicate that safety culture has a positive and significant effect on performance. It means that 
the better the safety culture, the more likely it is that performance will improve. 
 
Working hours have a path coefficient of 0.002 and a T statistics value of 0.024. The test results show that the value 
of T statistics T table is significant (1.96). It means that working hours have a negligible effect on performance. 
Working hours have a positive and insignificant effect on performance, according to the results of the path diagram 
convention into the structural model of the working hours coefficient on performance of 0.002. It means that the more 
efficient the working hours, the more likely it is that performance will improve. Despite the fact that the increase is 
minor. 
 
6. Conclusion  
The comparison between the human factor scale and perceptions of rail industry workers with different roles can be 
seen in the processing results of the questionnaire distributed to the workers. The internal control unit division, the 
company secretary division, the finance and accounting division, the HR and GA division, the technology division, 
the research and development division, the marketing division, the operations planning division, and the service 
providers division are the eight divisions. The results of hypothesis testing using the SmartPLS software program 
show that several exogenous variables, namely job satisfaction and safety culture, have a significant effect on 
performance. Other exogenous variables, such as usability, communication, work environment, working hours, 
workload, and work stress, have no effect on performance. Exogenous variables that have a dominant influence on 
endogenous variables can be identified using the largest coefficient value, regardless of whether the coefficient is 
positive or negative. According to the analysis results, the variable with the highest coefficient on performance is job 
satisfaction, which has a total effect of 0.436. As a result, job satisfaction is the most influential variable on 
performance. Based on the findings of the research, the proposed solution is for companies to use the REQUEST 
questionnaire as a reference to evaluate worker performance. Companies should focus more on employee job 
satisfaction and safety culture because, according to this study, job satisfaction has a significant impact on employee 
performance. Finally, the company strengthens its safety culture by conducting periodic employee socialization and 
implementing a sanctions system for employees who violate company regulations related to occupational health and 
safety. 
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