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Abstract

The present study was conducted with the aim of behavioral modeling to reduce human error in the country's air
transportation industry. This study, in terms of the purpose of an applied-developmental research, from the point
of view of the method and time frame of data collection, is a cross-sectional survey research that was conducted
with a mixed approach. The community of participants of the qualitative part includes the managers of the country's
air transportation industry, 11 of whom were selected in a targeted manner until reaching theoretical saturation. In
the quantitative section, the statistical population includes experts and activists of the country's transportation
industry, from which 366 people were selected as a sample using Cochran's formula with random cluster sampling.
Data collection tools were semi-structured interviews and questionnaires. The researcher made it, which was
validated by the method of construct validity, convergent validity and divergent validity. Using Cronbach's alpha
and composite reliability, the reliability of the questionnaire was also checked. The value of convergent validity
for all constructs was above 0.5 and Cronbach's alpha and combined reliability were estimated to be above 0.7 for
all constructs, so validity and reliability were evaluated as favorable. In order to identify the dimensions and
components of the behavioral model of human error reduction, the method of qualitative analysis of the theme was
used, determining the relationships of elements using the structural-interpretive modeling method, and validating
the behavioral model of human error reduction using the partial least squares method. The findings showed that
organizational and managerial factors are the basic elements of the model that have a direct effect on physical,
ergonomic, technical and technological factors. These factors have an effect on job and system factors and then
individual and group behavior respectively. Finally, individual and group behavior of human resources have an
effect on reducing human error. Therefore, it can be concluded that by improving the technical, physical,
ergonomic and technological conditions, the managers of the air transportation industry can facilitate and
strengthen the working conditions of the employees. In this case, employees can be expected to perform better
both individually and as a group, and in this way, human errors will be reduced in the country's air transportation
industry.
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Air transportation is one of the most important factors shaping today's modern society and affects the
country's main economic variables. One of the reasons for the importance and expansion of this industry
is the impact it has on the country's economy at the macro level in terms of employment, production,
investment, export, etc. The issue of flight safety, damages and possible dangers that may damage the
plane for any reason, in addition to the dangers that may arise for the lives of passengers; It is a very
sensitive issue, which causes a lot of sensitivities in the field of air transportation. Air transportation is
highly dependent on weather conditions, which causes uncertainty. Also, another very sensitive issue in
this industry is human errors. Human error also makes the most advanced safety systems and equipment
go wrong. For this purpose, a double effort has been made to provide training programs for human
factors, personal development, and such things, and a fundamental movement has been started to
increase learning from human mistakes in aviation safety. Due to the fact that accidents and incidents
arise from errors and risks that are hidden in all operational levels of the air system, the necessity of
having a system or system for the purpose of safety management, in an integrated, methodical and
planned manner so that its requirements are institutionalized as a culture in the entire organization, is
felt more and more. . As a result, in order to strengthen the key objectives and achieve the macro goals
of the safety management system, there should be a special attention to human errors.

Human error refers to any action or situation that has potential or actual adverse effects on the system
or human performance. In the form of this definition, there are several noteworthy points. First, human
error is natural. Second, every error is not required to have results on the system, and thirdly, any action
or situation can be called an error, provided that it leads to undefined conditions in the system.

Human error is not a simple problem and you have to think of a solution to reduce the possibility of
human error. Human errors in the aviation industry have wide consequences that require special
attention. It is through an efficient human resource system that such errors can be prevented in this
industry. Realizing that the study of basic human factors in the aviation industry is a must, emphasizes
the role of the human resources system in reducing human error in this industry. The main causes of
human errors can be stated as incorrect mental processes such as forgetfulness, neglect, inattention,
weak motivation, carelessness and recklessness. Human errors can be significantly reduced through
human resource management processes.

Although studies on human error have been conducted in the country and their results can be a basis for
human error management, this issue has not been comprehensively addressed in the field of aviation and
since the importance, sensitivity and complexity of the field of aviation is not hidden from anyone and
any error can endanger the safety and life of passengers, this article is done in order to comprehensively
cover the issues of human error based on the behavioral model in Iran's sensitive aviation jobs to reach
a comprehensive model; In this research, with an exploratory approach, the conceptualization of
behavioral modeling to reduce human error in Iran's air transportation industry will be discussed.

The theoretical importance of the subject on the one hand and the existing research gap on the other
hand indicate the need for research on behavioral modeling to reduce human error in the country's air
transportation industry. This study has been carried out with an emphasis on air transport and the
aviation industry of the country and with an approach based on an exploratory mixed research plan. The
present study answers the key question, what is the behavioral model for reducing human error in the
country's air transportation industry?

From the point of view of the purpose of this research, it is an applied-developmental research, and from
the point of view of the method of data collection, it is a non-experimental (descriptive) research of the
cross-sectional survey type. From the point of view of the method of data analysis, it is a mixed research
(qualitative-quantitative).The statistical population in the qualitative section includes experimental
experts (managers of the aviation industry) and scientific experts (professors of the Faculty of Aviation
Industry). In this study, the sampling of the qualitative part was done in a targeted way and theoretical
saturation was achieved with 11 interviews. The statistical population of the research in the quantitative
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part includes the employees of the country's aviation industry. The minimum sample size was estimated
to be 366 people using Cochran's formula and they were selected by cluster-random method.

The research data collection tool in the qualitative part is a semi-structured interview and in the
quantitative part, a questionnaire. The Holstein coefficient was used to measure the validity of the
interview results. After distributing the questionnaire in the selected sample, the validity of the
guestionnaire was checked with three methods: construct validity (external model), convergent validity
(AVE) and divergent validity. Is. Thematic analysis method and MaxQDA software were used to
analyze the data in the qualitative section. Structural-interpretive modeling and MicMac software were
used to determine the pattern of causal relationships between the categories and to design the initial
pattern. Finally, the quantitative part analysis was performed to validate the model with partial least
squares method and Smart PLS software.

In the qualitative part, the opinion of 11 experts, including 8 of the country's aviation industry managers
and 3 of the professors of the aviation industry faculty, was used. In the quantitative section, the views
of 366 employees of the country's aviation industry were used. In the first step, using the method of
qualitative analysis of the theme, it was attempted to identify the underlying factors of the behavioral
model of human error reduction. The views of the managers were gathered through a semi-structured
interview, so that 5 open questions were used in the interview protocol and new questions were also
raised during the interview process as expected. The text of the semi-structured interviews was analyzed
by thematic analysis method and categorized into basic, organizing and overarching themes using the
method proposed by Etrid-Sterling (2001). In the first stage, open coding was done and 297 codes were
identified from the text of the interviews. Finally, through axial coding, 5 overarching categories, 11
organizing categories and 69 basic themes were obtained.An interpretative structural method was used
to design the initial pattern of the behavioral model of human error reduction.

Based on the results, it was determined that organizational and management factors are the basic
elements of the model that have a direct effect on physical, ergonomic, technical and technological
factors.Also, the results of the research showed that the mentioned factors affect occupational and
systemic factors, and in this way individual and group behavior can be affected. Finally, it was found
that improving the individual and group behavior of human resources leads to the reduction of human
error.
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