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ABSTRACT: Human Factors had been described through the International Civil Aviation Organization 
(ICAO) as “approximately humans in their living and working conditions; approximately their working with 
machines, with techniques and with the environment; and approximately their relationships with different 
humans”. Human elements make a contribution to about seventy five% of plane accidents and incidents. As 
such, information their have an impact on is critical to enhance protection within the aviation industry. This 
have a look at examined the unique human elements causations in a random sample of over hundred 
commercial air delivery accidents and incidents from 2010 to 2020. The principle goal of this look at became to 
become aware of the main human thing contributions to aviation accidents and incidents. An exploratory studies 
layout becomes utilized. The quantitative information has been recorded, and has been coded into classes about 
the flights (which include date, manufacturer, provider, country of occurrence, and so forth). These categories 
were then analyzed the use of  SMART PLS via QUESTIONARIE assessments to decide which have been 
statistically good sized in terms of getting an influence on the injuries/incidents. The most widespread human 
element became observed to be situational awareness accompanied via non-adherence to methods. Further, 
constitution operations proved to have a considerably higher fee of human element associated incidence 
compared to other type of operations. A sizable locating was that Africa has a high rate of injuries/incidents 
relative to the quantity of visitors and plane actions. Those findings reflect some of the more noteworthy 
incidents which have acquired vast media attention, including Air Asia 8501 on the 28th of December 2014, 
Trans Asia airlines 235 at the 4th of February 2015, and Air France 447 at the 1st of June 2009; these accidents 
ended in a large lack of lives where situational awareness and non-adherence to processes were vast 
contributing elements. 
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INTRODUCTION: 
                        The idea of "Human Factors" in the airport and aviation industries is tremendously new. "About 
people in their living and operating conditions; approximately their dating with gadget, procedures, and the 
surroundings related to them; and about their relationships with different people (at paintings"),” was according 
to the worldwide Civil Aviation Corporation (ICAO).  The time period HFs turned into first used informally in 
coincidence research reviews in the literature. The time period "human elements" became coined to describe the 
software of medical data, facts, models, and theories received primarily from sociology, psychology, 
physiology, medicinal drug, engineering, and control technology. Within the air transportation device and 
operations, human factors account for over ninety five% of the whole.  

Human elements make contributions to human mistake, which isn't always unique to aviation in any way. As all 
of us recognize, maximum aviation accidents and incidents are due to human mistake as opposed to technical 
failure. Because human errors are a major thing in air travel, anywhere occasionally its miles the main cause of 
accidents and economic losses. "Any member of a group of human acts that surpasses a few obstacles of 
acceptability - it's far an out of tolerance pastime, where the system defines the boundaries of ideal overall 
performance," in line with the definition. Within the period among 1992 and 2001, sixty six percent of hull-loss 
accidents were connected to flight crews, indicating that human error is a chief cause of aviation mishaps. In air 
operations, the effect of human errors is substantially extra. Apart from protection concerns, human mistake can 
result in substantial financial losses for the aviation zone inside the form of misplaced equipment, modifications 
to flight schedules, along with plane delays resulting from any approach of human errors, and increased gas 
costs. It’s specifically essential to realize the position of human mistakes in aviation accidents and incidents. In 
précis, knowing the role of HF inside the aviation industry is crucial to enhancing air transportation and safety 
operations. 

 These studies seemed into the diverse human elements that have an effect on air transportation and operations. 
The principle goal of this research becomes to discover the maximum important human aspect in air 
transportation and operations. The position of HFs in flight turned into investigated the usage of an exploratory 
research technique in this examine. The maximum excellent human element discovered in the course of this 
research become situational awareness, accompanied by commitment to the stratagem. Moreover, when as 
compared to other operational sectors, air transportation has a notably extra incidence of human elements that 
have an effect on transportation and operations. The intention of this research is to assess the function of HFs in 
air transport and aviation operations. 

 
"Human Factors in Air Transportation System and Operations" is the key issue identified in this assessment. 
Because human variables are the maximum commonplace underlying reasons that permit an accident, incident, 
close to leave out, or catastrophe to arise in a viable way, whether or not directly or indirectly. The general 
public of observe has centered on the several HFs that make contributions to aviation accidents and incidents, 
such as fatigue, scenario cognizance, cockpit distraction, and a spread of different factors. Moreover, a positive 
perspective of the human in the machine might see a critical prevalence involving human mistake as the source 
of technological or organizational problems including terrible human-gadget interfaces or understaffing. 

The main intention of this research is to determine the impact of human factors (HFs) in air transportation and 
operations that result in miscommunication and a loss of information at some point of flight from each side of 
commercial air delivery accidents and incidents between 2015 and 2020. The goal of this look at is to carry 
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scientific cognizance to the aviation area, which will assist to improve aviation safety. Differences have been 
predicted past to provide better vulgarism. 

Human elements, according to the FAA, are crucial in providing data to aid the development of or updates to 
FAA guidelines, methods, schooling, and device that allows you to reduce the frequency/amount and severity of 
human mistakes, as well as to advocate preeminent mitigations and pleasant practices that reduce the chance of 
human blunders effects. The significance of this assessment is that it lets in us to understand the function of HFs 
in aviation in terms of collecting facts approximately human skills, barriers, and other traits and applying it to 
system, machines, jobs, responsibilities, systems, and environments so one can make sure a human's secure, 
cozy, and powerful use. Inside the aviation area, the time period "human elements" has grown fairly large. The 
knowledge of how humans and era interact in a secure and powerful manner is an detail of HFs in aviation. This 
know-how can then be used to many components of human performance, such as design, schooling, rules, and 
processes. The most crucial HFs in aviation injuries and incidents, consisting of fatigue, situational 
consciousness, and verbal exchange, has to be examined in terms of ways HFs in safety control may be used to 
gain a aggressive area. The HFs evaluation and type machine (HFACS), which may be familiar via an airline 
and put into its database, is every other crucial a part of this assessment with regard to aviation protection 
control. The Human factors analysis and manipulate machine (HFACS) is one of the most widely used 
strategies for assessing the impact of human factors in coincidence investigations, and it's miles useful for 
determining the impact or effect of human elements in air shipping and operations in the aviation industry. 

QUESTIONS: These below research questions were identified to aid this evaluation: 

Question Statement 1: What are the most common HFs that purpose to injuries and incidents in air shipping and 
operations? 

Question Statement 2: In air accident’s major injuries and incidents due to HFs, how HFs cause disturbance to 
operation? 

Question Statement 3: Over this duration between the eras 2015 to 2020, how HFs causes dispensed through 
globe place (each of the state which operate and a nation which are suffering in incidence) in air transport and 
operation injuries & incidents relate to HFs? 

Question Statement 4: what's the most regular HFs that contributes to floor operations mishaps? 

Question Statement 5: What are the most usual HFs that motive misinterpretation or conversation mistakes 
among ATCOs and Pilots (offer the precise example or give the correct hazard to a near omit to show right into 
a sewer twist of fate & incident)? 

Question Statement 6: How HFs is the reasons of ground based/ operation accidents/ incidents? 

HYPOTHESIS: Suggested hypothesis regarding to this research problems are describes as;  

Hypothesis No 1: The Human Factors role in Aviation is to improve air transport and operations through the use 
of safety.  

Hypothesis No 2: Human performance is neither constant nor consistent, so that the human component should 
be replaced in the system with solutions which are technically trustworthy. 
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Hypothesis No 3: When an organization is looking for operational human errors, source of failure should not be 
assumed.  

Hypothesis No 4: Organization believed that capability of humans are more then to adjust their performance in 
response to changing circumstances, resulting in success. 

Hypothesis NO 5: Highly skilled, well-trained, and motivated employees are the most important resource for 
safety and performance.  

Hypothesis No 6: To improve aviation safety regarding to the business, the HFACS approach is must be used in 
commercial aircraft accidents and incidents.  

Hypothesis No 7: Lack of communication, loss of situational awareness, exhaustion, and other factors, do not 
always cause incident and accident. 

Hypothesis No 8:  The concentrated on contributory variables rather than causal elements in the analysis of HFs 
accidents and incidents.  

 

RESEARCH FRAMEWORK; 
 

 

 

 

LITRATURE RIVEW: 
                                     Human Factors can be defined as "about people of their dwelling and strolling 
conditions; about their relationship with tool, techniques, and the environment associated to them; and about 
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their relationships with other human beings (at paintings)" through way of the worldwide Civil Aviation 
company (ICAO, 2003). Human Facts studies appear at how people, machines, and each other interact, with the 
objective of creating a cozy and green workplace. Human factors in aviation are a complex subject matter that 
encompasses human body structure, psychology (belief, cognition, memory, social interaction, mistakes, and so 
forth), paintings environment layout, environmental conditions, human-machine interface, and anthropometrics. 
Character elements and organization cooperative elements also may be separated (i.e., group beneficial useful 
resource manipulate, CRM). Human mistakes have now not faded over the previous couple of a long time, in 
line with the Federal Aviation administration (FAA, 2011), and they continue to be a primary deliver of aviation 
catastrophes. 

Human errors could be reduced even more in aircraft operations via better understanding the specifics of human 
facts processing. Human universal performance is not ideal, as we all recognize. Human mistakes had been first 
described by way of manner of Rasmussen (1982) into three sorts: information-primarily based totally, rule-
primarily based, and talent-based totally absolutely. The mistakes had been divided into three categories 
through Shappell and Wiegmann (2012): ability-primarily based errors, judgment errors, and perceptual 
mistakes. In simple a man or woman's aware choices/alternatives that display inadequate for the present day 
situation are referred to as decision mistakes. Capacity-based totally definitely mistakes are extra not unusual in 
very ordinary situations. Reminiscence lapses and action slips are the most not unusual talent-based totally 
mistakes. Incorrect approach or maneuver, misdiagnosed emergencies, and incorrect alternatives are all 
examples of not unusual choice errors. While a character is placed in an unknown scenario and not the usage of 
a referential method, perceptual mistakes stand up (Latorella & okay.A, 2000). 

Human mistakes can be categorized in a selection of approaches. Based on their statistical characteristics, they 
may be categorized as random, systematic, or occasional errors. Random errors are mistakes that get up 
obviously due to random and unpredictable events. A series of inaccuracies as a result of the identical 
propensity is known as systematic mistakes. From time to time, problems occur at some stage in or after the 
everyday operation technique. For example, when a pilot diverts to the touchdown spot without normal patterns, 
random errors rise up. While the pilot deviates usually, which may be predicted however does now not happen 
whenever, systematic mistakes broaden. 

It belongs to occasional mistakes if a pilot can land nicely below everyday situations and then makes a mistake 
(Chang & Y.H Wong, 2012). Human mistakes include fee mistakes and omission errors, the previous of which 
relates to wrong or inappropriate behaviors and the latter of which takes place while important strategies or 
operations are omitted (O.L.G, R.L.F, Ferraz, Belle, F.T Bezerra, 2018). Reversible and irreversible mistakes 
can be distinguished relying at the state of affairs. For example, if a pilot calculates the time value of flying via 
a thunderstorm incorrectly but realizes it before performing, the error is reversible; in any other case, an 
irreversible impact will rise up (Li W.C Harris, 2006). In 1999, the Civil Aviation controls have become 
renamed the Civil Aviation Authority. The authority's predominant goal is to offer cozy, efficient, and 
prolonged-term civil aviation offerings with the aid of the use of enhancing the criminal environment of the 
civil aviation difficulty, similarly to the first rate and accessibility of air navigation and airport offerings, by 
using way of enacting policies and rules that comply with international necessities (FS & OOD, 2018). Because 
of its vicinity between big nations, there is functionality for accelerated air website site visitor’s call for; even 
though, contemporary-day safety norms and policies are generally based totally on ICAO-encouraged papers. 
Edwards (1972) proposed the SHEL version, which Hawkins tailored (1984). Software, hardware, 
surroundings, and Liveware are the initial letters of the components that make up the name. The middle/root of 
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the device is Liveware (human) most of the four elements. it's also the maximum critical, sensitive, and tough 
element. 

The SHEL model acknowledges the interconnections amongst Liveware and the opposite 3 components; 
however the modified SHEL model emphasizes the Liveware-Liveware relationships' interactive impacts even 
greater. The Swiss Cheese version, additionally referred to as the purpose model, has furnished a systematic 
photograph of no longer simplest human behaviors concerning unstable occurrences, however additionally 
latent organizational influences on human moves. Control, stakeholders, and business enterprise way of life, 
among different things, have oblique impacts which can be taken below consideration (J.T, 1990). Shappell and 
Wiegmann proposed the aforementioned Human elements evaluation and category tool (HFACS), 
Sustainability 2018, 10, 4522 four of 20, which defines the loop holes inside the Swiss Cheese model and 
similarly describes the contents of energetic and latent screw ups based totally on a huge wide sort of aviation 
twist of fate reviews (Shappell, S.A Wiegmann, 2001). 

The STAMP version (systems Theoretic accident Modelling and methods) is primarily based on the idea that 
every organization contributes to an accident or successful machine safety measures. The version's most 
extraordinary function is its capacity to account for organizational issues, human mistakes, and adjustments 
over time. in the meantime, as an opportunity of preventing factor failure, protection is achieved with the 
resource of continuously imposing safety obstacles (Leveson N. A 2004, Allison, C.ok Revell, ok.M Sears, 
R.Stanton, 2017). Based at the preceding critiques, we determined that present studies may be extra suitable 
within the following strategies. First, human mistakes in aviation have to be investigated substantially, in 
particular in poorer nations. 

The type of plane passengers in growing nations has been little by little developing; nonetheless, the threat of an 
aviation crash in those nations is thirteen times higher than inside the America. (APDCF, 2018). Despite the fact 
that several commonplace human mistakes were recognized, extra systematic and widespread studies remains 
required, mainly in regard to critical human aspects that have a greater impact on aviation protection 
(Alvarenga, M.A.B Melo, P.F.F Fonseca, 2014). Moreover, the majority of fashions for reading aircraft human 
errors emphasize structural or systematic viewpoints; even though, the motives require more quantitative 
studies, particularly in growing international locations. Furthermore, the most important topic in aviation 
protection studies is a manner to cope with unusual events, because of the fact aircraft injuries occur at an 
exceptionally low rate but have pretty catastrophic repercussions. Now not like street accident investigations 
that use a ramification of crash facts and method, aviation safety studies calls for extra operational survey and 
modern modeling methodologies. 

INDEPENDENT VARIABLE (SELF-CONTROLLED VARIABLE): 
Independent variables in research can be controlled or tweaked to look at how they have an effect on other 
factors, as all of us understand. Absolutely put, the impartial variable causes the structured variable to trade, but 
the established variable cannot motive any adjustments in the unbiased variable. The statistics of a psychology 
test which might be modified or changed by researchers, not by way of other variables within the experiment, 
are referred to as the impartial variable. In a observe of the results of studying on test results, for example, 
reading would be the impartial variable, while test scores will be the established variable. As everybody realize, 
the time period "human factors" has grown an increasing number of famous inside the commercial enterprise 
aviation industrial agency, as human mistake is the most commonplace root reason of most aircraft injuries and 
incidents, in choice to technological failure. Many researches have been executed on the numerous HFs that 
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make contributions to aviation accidents and incidents, which includes fatigue, scenario popularity, cockpit 
distraction, and an expansion of different factors. Fatigue, situational awareness, and conversation are the 
maximum critical HFs in aircraft accidents and incidents. 

Situational awareness (entails being aware of your surroundings); Focus on Situational Awareness is the 
maximum vital human element trend in aviation (D. Harris, 2011). the author mentioned 'group awareness 
about situation,' that subject is a unique matter regarding aviation industry due to fact that generally human 
beings talk about situational focus for man or woman pilots. Because maximum caption fly as being a part of a 
flight group, the author believes that a larger emphasis ought to be located on team situational attention rather 
than person pilot situational focus. The researcher examines the distinction among shared and overlapped 
situational consciousness in this research (D. Harris, 2011). In keeping with the researcher, shared situational 
awareness occurs whilst all participants of the flight team have a mutual and very last hold close of the plane's 
occasions. 

Communication: In keeping with the state of affairs or surrounds, conversation is the maximum sizeable supply 
of records/guideline. The most common reasons of verbal exchange and cooperation failure amongst flight 
group participants at some stage in flights have been diagnosed as a primary motive of many business air 
delivery accidents and incidents (Ford, R. Henderson, D. O'Hare, 2013). The communication difficulties had 
been the maximum important elements found on this research. Throughout a flight, six types of conversation 
hurdles were found, inclusive of the interphone's protection capabilities and locked door of the flight. consistent 
with the examine, eighty one% of cabin team agreed earlier than conversation and any other agreed after 17% 
dialogue that the cockpit door was locked or may be a bodily and barrier among psychological group that are 
the contributors. 

Fatigue: Fatigue is seemed as one of the maximum important variables influencing flight team members' 
selection-making. (J. Caldwell, 2005) supplied facts from the use of military and a study via the country wide 
Transportation safety Board (NTSB) of major accidents in domestic air carriers from 1978 to 1990. The look at 
cautioned that fatigue contributed to between four and seven percentage of civil aviation incidents. In line with 
the protection center, weariness is an issue in 4% of military incidents. Fatigue is blamed for 7.8% of air 
incidents, consistent with information from the Air protection Centre (E. Edwards, 1988). 

Selection of the Flight Crew: The choice manner is the process of choosing the appropriate and professional 
man or woman for the supplied submit. to position it any other way, choice is the procedure of choosing the 
great man or woman for the task. The identification of people with tremendous flying talents and abilities is the 
most important emphasis of flight group choice. As we all recognize, the aviation global has been more and 
more conscious in latest years that a flight crew's flying abilities and capacity to paintings during numerous 
stages of the flight are essential for them to finish their flight or challenge. The ability tests developed through 
crew useful resource control (CRM) are meant to evaluate trouble-solving, decision-making, and data of the 
way people characteristic beneath pressure with exclusive team individuals inside the cabin. In line with the 
authors' conclusions, CRM has examined to be more powerful than traditional methods, based on clinical facts 
that states that the majority private of aviation injuries are because of miscommunication among organization 
individuals within the cockpit. 

Each different have a take a look at on flight institution preference provided by Ref (L.C. Walters, M.R. Miller, 
M.J. Ree, 1993) focused on measuring person flight crew talents in addition to performing structured interviews 
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to permit human assets to pick out the first-class flight organization to fly their aircrafts. With the passage of 
time, improvements in the aviation enterprise have brought about the improvement of novel strategies inclusive 
of profiling (R.E. King, 2014). There are procedures for profiling: pick-in and select out-out. The select-in 
method, which comprises of mental checking out and assessing attributes based totally on an evaluation of the 
manner venture, aids in estimating the diploma of capabilities, and other capabilities a candidate possesses for a 
sure activity. The pick out-out method, information, includes scientific tools and a psychopathology exam to 
decide psychiatric suitability (R.E. King, 2014). 

RELATIONSHIP BETWEEN INDEPENDENT AND DEPENDENT VARIABLES: 
The Relationship between Service Quality and Passenger Satisfaction: The ideas of service pleasant and 
passenger happiness are essential constructs that help enterprise practitioners better understand consumer 
behavior and expand successful tactics to growth customer loyalty (Iacobucci, Ostrom, & Grayson, 1995). 
Researchers are inquisitive about the relationship among provider pleasant and customer happiness; though, 
there are differing viewpoints on the connection among the two dimensions. Both high-quality and pride, in 
keeping with Lacobucci, Ostrom, and Grayson (1995), can be characterized as a contrast of earlier expectation 
and actual overall performance, making them interchangeable terms in some conditions, as though the two are 
basically one construct. 

Relationship between Fatigue and Decision making ability: As all of us realize, weariness is an IV that may be 
mental or emotional. Choice making is a dependent element that is motivated via fatigue due to the fact the 
notion that when making some of judgments, your capability to make extra selections over the route of a day 
deteriorates. The extra alternatives you have to make, the more worn-out you'll grow and the more difficult it 
becomes. 

Relationship between Communication and Accidents/Incidents: As we all know, a loss of communication leads 
to airline crashes, injuries, and deaths. Verbal exchange problems have been linked to the deaths of over 2,000 
people in aviation failures for the reason that mid-1970s, in keeping with prior studies. As a result, a skilled 
aviation coincidence investigator can evaluate whether or not your injury changed into caused by: Language 
limitations' 

 
RESEARCH METHODOLOGY 
 
HFACS: HFACS stands for Human Factors Analysis and Classification System. HFACS helps to systematically 
investigate the cause of an accident, but it is also used to identify the main risk factors for an accident. 
Describes four human errors, unsafe actions, pre determine conditions for unsafe actions, unsafe monitoring, 
and impact on your organization. As mentioned earlier, HFACS has proven to be an excellent tool for human 
error analysis in a variety of industries such as railroads, mining, and maritime. This study builds a quantitative 
predictive network that connects HFACS with risk factors and risk variables at different levels of ATC 
performance. 

RESEARCH DESIGN: To ensure the safety of the Aviation Industry post- incident and accident analysis is very 
important because the “hard way” is the lesson which improved our learning. The goal being to ensure the 
lesson does not have to be repeated. As such, providing an up-to-date post-accident analysis of accidents and 
incidents with HF causations is essential, given HFs is the biggest causal factor in commercial air 
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transportation. A researcher use exploratory research design when he or she begun researches but when they 
want to explain such phenomena that’s happening the researcher use explanatory research design. This research 
problem required an Explanatory method research design which is a quantitative technique. The deductive 
approach that is implemented in this research is the explanatory design. The explanatory research design 
consisted of original aspects of our study by briefly explaining the minor facts that can contribute. That is a tool 
which we use to identify the main subject which dealt us in future. 

RESEARCH APPROACH: In our research we have chosen the Deductive Research Approach. We could start 
by formulating a hypothesis regarding our area of interest. We then filter that down into more precise 
hypotheses to test. When we collect the results of observations which used to address the hypotheses, we 
narrow things down even more. As a result, we will be able to test hypotheses with specific data. We use 
deductive approach because its offers the opportunity to give an explanation for causal relationships among 
variables and concepts. Also provide opportunity to measure principles quantitatively and possibility to 
generalize the research study’s findings to a sure extent. The reason of using deductive reasoning because its 
provides repeatable and solid conclusions as compared to inductive reasoning which do not have strong 
conclusions on the validity of hypothesis.  

RESEARCH PHILOSOPHY: Fundamentally, we have chosen the Positivism Research philosophy the important 
thing difference among interpretivism and positivism  is that positivism recommends the use of medical 
methods to investigate human behavior and society while interpretivism recommends using non-medical, 
qualitative strategies to investigate human behavior in which we have characterized the outer layer of the 
information, first of all we find out the problem like the impact of Human Factors in Air Transportation System 
and Operations and HF contribution in Aircraft Accidents and Incidents in Aviation industry. Then we collected 
and tested the hypothesis that how we can eliminates the HF contribution to avoid worst scenarios. Through 
research philosophy method we can easily talk about our nature of the research philosophy which relay in one 
dimensional. 

RESEARCH STRATEGY: There are many research strategies but we are using SURVEY. The most common 
and usually used method is SURVEY (CLOSED ENDED QUESTIONS). Because the closed-ended questions 
are regularly good for surveys, because researcher gets higher response while spending short time additionally, 
answers to closed-ended questions can be analyzed statistically, without any difficulty. We are using this 
method to collect data from the people related to our research topic. 

POPULATION AND SAMPLING: 
Our target population will be the Search and Rescue Department, Cargo Handling Agency, ATC (air traffic 
controllers), and Fire Fighting Department are facing these issues in the regarding field. We will conduct a 
survey by email method to collect maximum data from these concerning population. WE will use the 
probability sampling technique in which the method of simple random will be chosen. The usage of simple 
random sampling removes all the points regarding bias—or at least it need to. Because the populations are 
chosen randomly, each man or woman within the big population set has the equal opportunity of being selected. 
Data collection method will be online questionnaire survey that will be quite easy and gives more result than 
any other collection method we will provide questions according to our variables. There are two types of 
variables which are: 

 Dependent variable (Lack of concentration, Decision Making Ability, Passenger Satisfaction)  
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 Independent variable (Situational Awareness, Fatigue, Communication Error) 
 
When investigating an accident or incident in the aviation business, there are two main criteria to examine. 
Many Factor that, contributes to the break-down of critical equipment components or of human mistake. When 
Factors are aspects of a work that contribute to human mistake or the circumstances in which a task is done. 
Because it is tied to the accident or the course of the occurrence, the causative factor is easier to recognize than 
the causative factor. The plane will crash on landing if the pilot does not lower the landing gear, for example. 
Factors, on the other hand, are more difficult to establish because they are only connected to the accident's result 
stochastically. Loss of situational awareness, a lack of communication, and exhaustion, for example, do not 
qualify. In this research, data were collected via Questionnaire which is based on several accidents and incidents 
reports that’s reflects the contribution or effects of HF the main root cause of these accidents and incidents. 
 
 
ANALYSIS: 
                  For analysis first of all the questionnaires were solved by selected population via simple random 
sampling method. The result of the solved questionnaire was get together in a CSV (comma delimited) file and 
then analysis of this questionnaire assessment was run by SMART PLS. Two types of analysis are conducted 
PLS Algorithm & Bootstrapping.  
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Construct Reliability and Validity: Reliability methods had been applied to make certain the trustworthiness of 
studies. Tavakol and Dennick [101] asserted that Cronbach’s alpha stages from zero.70 to zero.ninety five, 
although there are di 
erentreviews about its acceptability. poor inter-relatedness between items or heterogeneous constructs and 
asmaller wide variety of questions are viable motives for having a low Cronbach’s alpha. This study has a 
Cronbach’s alpha reliability value between zero.884 and 0.798, which might be appropriate values. 

 

 

 

A selected diagram-based totally methodology become implemented to explore the connection among 
multivariate variables primarily based on Wright (1921), thru which the ‘path coefficients’ term turned into 
derived path coefficients are uniform styles of linear regression weights that are used to explore the possible 
hyperlink among statistical variables in SEM (structural equation modeling) methodology. 

 

Cronbach's Alpha rho_A Composite Reliability Average Variance Extracted (AVE)
Communication 0.782 0.826 0.844 0.654
Fatigue 0.822 0.830 0.883 0.654
HF 0.793 0.794 0.879 0.708
Situational Awareness 0.894 0.900 0.919 0.656

Construct Reliability and Validity
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CONCLUSION: 
The impact of human errors has been massive via the history of aviation in terms of casualties, injuries, 
apparatus destructed, costs of operations, and lack of productivity. In aviation, the consequences of human 
errors are projected to reinforce as traffic extent increases, systems getting more complex, and the growth 
intentions of companies in the aviation enterprise to price-reducing strategies as a response to the contemporary 
economic conditions. The research implemented an exploratory studies layout which is a deductive approach 
that contains information received from the analysis of accidents and incidents reports or quantitative statistics 
extracted from the survey generated which incorporates about hundreds of injuries and incidents from specific 
specialized protection. The studies blanketed several regions related to HFs in aviation to offer the public with 
an in depth literature that expands the information of readers about the impact of HFs in aviation. Therefore, 
this studies investigated in loads of HFs related accidents and incidents inside the commercial region of the 
aviation enterprise to answer the research questions.  

The solutions of the research questions have been: What have been the maximum not unusual HFs causes in 
commercial air transport accidents and incidents over the period from 2010 to 2020? Situational awareness was 
the maximum commonplace HF causation followed by way of non-adherence to procedures in commercial air 
accidents which cause delivery injuries and incidents over the duration from 2010 to 2020. These had been 
associated with more loss of manipulate in-flight occurrences, and to a growth in occurrences en course. What 

Communication Fatigue HF Situational Awareness
Boredom 0.799
Cognative 0.875
Cultural 0.847
Decoding 0.774
Distortion 0.553
Distractions 0.839
Emotional 0.801
Emotional Stress 0.834
Encoding 0.664
Fatigue 0.693
Feedback 0.723
Forgetting Key Info 0.826
Greif 0.868
Lack of Concentration 0.266
Lack of Sleep 0.727
Poor Mental Model 0.775
Poor Skills 0.760
Transmition 0.811
Vigilance Failure 0.835
Workload 0.879

Outer Loadings

Mean, STDEV, T-Values, P-Values

Original Sample (O) Sample Mean (M) Standard Deviation (STDEV) T Statistics (|O/STDEV|) P Values
Communication -> HF 0.137 0.140 0.093 1.469 0.142
Fatigue -> Communication 0.753 0.755 0.054 13.856 0.000
Fatigue -> HF 0.305 0.308 0.110 2.789 0.005
Fatigue -> Situational Awareness 0.735 0.731 0.062 11.899 0.000
Situational Awareness -> HF 0.431 0.427 0.091 4.729 0.000
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sort of industrial air shipping operation has more HF-related accidents and incidents over the duration 2010 to 
2020? Charter companies are the sort of commercial air delivery operation that has the maximum HF-associated 
injuries and incidents over the length 2010 to 2020. Had been there any differences with the aid of world area 
(both kingdom of operator and kingdom of occurrence) within the commercial air delivery injuries and 
incidents attributed to HF causation over the period 2010 to 2020? Africa is the area (both country of operator 
and kingdom of prevalence) with the maximum variety of HF associated injuries and incidents compared over 
the length 2010 to 2020.  

This observe has a critical role in improving safety inside the aviation enterprise as it supplied aviation 
protection specialists and the public with an in depth research approximately the unique HF causations in 
industrial aviation so that it will inspire aviation specialists in discovering strategies to mitigate the impact of 
human errors in aviation injuries and incidents as nicely as, sell the attention of the general public about the 
significance of HFs in aviation. while considering the worst-case scenario of these findings, a CIS constructed 
aircraft, running in an African united states, on constitution or for cargo, and throughout takeoff, climb out, or 
en course, the latest twist of fate inside the Ivory Coast accident at the 14th of October 2017 isn't unexpected, 
and is just like the twist of fate in South Sudan on the 4th of November 2015 in which 36 humans have been 
killed. 

RESEARCH LIMITATIONS AND FUTURE RESEARCH: 

 This study is limited to a few research boundaries; similar to different 
research’s the one that constraints are one of the ways to behavior future studies and researches. The 1st 
limitation is the choice of sample size. The researcher used a case-1st based sample, which makes it difficult to 
generalize the results. Moreover, the independent variables have strong relationship with dependent variable as 
communication and HF dependent variables to recognize it well. It conclude future researchers may also 
address this venture the usage of extra variables inclusive of communication and HF issues and socio-cultural 
factors, and so on any other hassle is related to the methodological aspect. Although the look at design had 
generalizability and objective fact, there may be room to discover the phenomena subjectively. Additional 
studies is not mature within the current placing, it'd be quite useful to discover the trouble through a qualitative 
approach as properly. Moreover, the examine consists of the operationalization of environmental sustainability, 
even as two other lack of assertiveness, situational awareness and communication error can't be operationalized 
because of the drawback of time and the scope of the study. Therefore, future studies can use bundles of these 
elements. Although researchers used contemporary facts analysis strategies through SMART PLS, which goes 
high-quality for go-sectional kind of records, it might additionally be useful to apply a longitudinal form of 
examine design. Additionally, studies regarding future also examine operational degrees including starting, 
middle, and operating tiers to measure the effect of every level of degree. 

REFRENCES: 
1. Aurino, D.E.M. Human factors and aviation safety: What the industry has, what the industry needs. 
2. Ergonomics 2000, 43, 952–959. [CrossRef] [PubMed] 
3. Bentley, R.; Hughes, J.A.; Randall, D.; Shapiro, D.Z. Technological support for decision making in a 

safety critical environment. Saf. Sci. 1995, 19, 149–156. [CrossRef] 
4. Kirchner, J.H.; Laurig,W. The human operator in air tra_c control systems. Ergonomics 1971, 14, 549–

556.[CrossRef] 

GSJ: Volume 10, Issue 6, June 2022 
ISSN 2320-9186 352

GSJ© 2022 
www.globalscientificjournal.com



5. Chang, Y.-H.; Yeh, C.-H. Human performance interfaces in air tra_c control. Appl. Ergon. 2010, 41, 123–
129.[CrossRef] [PubMed] 

6. Isaac, A.R.; Ruitenberg, B. Air Tra_c Control: Human Performance Factors; Routledge: Abingdon-on-
Thames, UK, 2017. 

7. Zhou, T.; Zhang, J.; Baasansuren, D. A Hybrid HFACS-BN Model for Analysis of Mongolian Aviation 
Professionals’Awareness ofHumanFactors Related toAviation Safety. Sustainability 2018, 10, 4522. 
[CrossRef] 

8. Wiegmann, D.A.; Shappell, S.A. A Human Error Approach to Aviation Accident Analysis: The Human 
Factors Analysis and Classification System; Routledge: Abingdon-on-Thames, UK, 2017. 

9. Shorrock, S.T.; Kirwan, B. Development and application of a human error identification tool for air 
tra_control. Appl. Ergon. 2002, 33, 319–336. [CrossRef] 

10. Chen,W.; Huang, S. Evaluating Flight Crew Performance by a Bayesian Network Model. Entropy 2018, 
20, 178. [CrossRef] 

11. Wiegmann, D.A.; Shappell, S.A. Human error analysis of commercial aviation accidents: application of the 
Human Factors Analysis and Classification system (HFACS). Aviat. Space Environ. Med. 2001, 72, 1006–
1016. 

12. Shappell, S.A.; Wiegmann, D.A. Reshaping the way we look at general aviation accidents using the human 
factors analysis and classification system. In Proceedings of the International Symposiumon Aviation 
Psychology, Dayton, OH, USA, 14–17 April 2003; pp. 1047–1052. 

13. Reinach, S.; Viale, A. Application of a human error framework to conduct train accident/incident 
investigations.Accid. Anal. Prev. 2006, 38, 396–406. [CrossRef] 

14. Baysari,M.T.; Caponecchia, C.;McIntosh, A.S.;Wilson, J.R. Classification of errors contributing to rail 
incidents and accidents: A comparison of two human error identification techniques. Saf. Sci. 2009, 47, 
948–957. [CrossRef] 

15. Vairo,T.;Quagliati,M.;DelGiudice,T.; Barbucci,A.; Fabiano,B. Fromland-towater-use-planning: 
Aconsequence based case-study related to cruise ship risk. Saf. Sci. 2017, 97, 120–133. [CrossRef] 

16. Celik, M.; Cebi, S. Analytical HFACS for investigating human errors in shipping accidents. Accid. Anal. 
Prev.2009, 41, 66–75. [CrossRef] [PubMed] 

17. Daramola, A.Y. An investigation of air accidents in Nigeria using the Human Factors Analysis and 
Classification System (HFACS) framework. J. Air Transp. Manag. 2014, 35, 39–50. [CrossRef] Appl. Sci. 
2019, 9, 5049 19 of 19 

18. Trucco, P.; Cagno, E.; Ruggeri, F.; Grande, O. A Bayesian Belief Network modelling of organisational 
factors in risk analysis: A case study in maritime transportation. Reliab. Eng. Syst. Saf. 2008, 93, 845 856. 
[CrossRef] 

19. Díez, F.J.J.U.i.A.I. Parameter adjustment in Bayes networks. The generalized noisy OR–gate. In 
Uncertainty in Artificial Intelligence; Morgan Kaufmann: Burlington, MA, USA, 1993; pp. 99–105. 
[CrossRef] 

20. Heijden, M.V.D.; Hommersom, A. Causal Independence Models for Continuous Time Bayesian Networks. 
In Proceedings of the European Workshop on Probabilistic Graphical Models, Utrecht, The Netherlands, 
17–19 September 2014. 

21. Shappell, S.A.;Wiegmann, D.A. The human factors analysis and classification system–HFACS; U.S. 
Departmentof Transportation, O_ce of Aviation Medicine: Washington, DC, USA, 2000. 

GSJ: Volume 10, Issue 6, June 2022 
ISSN 2320-9186 353

GSJ© 2022 
www.globalscientificjournal.com



22. Patterson, J.M.; Shappell, S.A. Operator error and system deficiencies: analysis of 508 mining incidents 
and accidents from Queensland, Australia using HFACS. Accid. Anal. Prev. 2010, 42, 1379–1385. 
[CrossRef] 

23. Chauvin, C.; Lardjane, S.; Morel, G.; Clostermann, J.-P.; Langard, B. Human and organizational factors in 
maritime accidents: Analysis of collisions at sea using the HFACS. Accid. Anal. Prev. 2013, 59, 26–37. 
[CrossRef] 

24. Pearl, J. Bayesian netwcrks: A model cf self-activated memory for evidential reasoning. In Proceedings of 
the 7th Conference of the Cognitive Science Society, University of California, Irvine, CA, USA, 15–17 
August 1985; pp. 329–334. 

25. Groth,K.M.;Mosleh,A.Deriving causal Bayesian networks fromhuman reliability analysis data: 
Amethodology and example model. Proc. Inst. Mech. Eng. Part O J. Risk Reliab. 2012, 226, 361–379. 
[CrossRef] 

26. Ghasemi, F.; Sari,M.H.M.; Yousefi, V.; Falsafi, R.; Tamosaitiene, J. Project Portfolio Risk Identification 
and Analysis,Considering Project Risk Interactions and Using Bayesian Networks. Sustainability 2018, 10, 
1609. [CrossRef] 

27. Xia, N.N.; Zou, P.X.W.; Liu, X.; Wang, X.Q.; Zhu, R.H. A hybrid BN-HFACS model for predicting safety 
performance in construction projects. Saf. Sci. 2018, 101, 332–343. [CrossRef] 

28. Francis, R.A.; Guikema, S.D.; Henneman, L. Bayesian belief networks for predicting drinking water 
distribution system pipe breaks. Reliab. Eng. Syst. Saf. 2014, 130, 1–11. [CrossRef] 

29. Jitwasinkul, B.; Hadikusumo, B.H.W.;Memon, A.Q. A Bayesian Belief Network model of organizational 
factors for improving safe work behaviors in Thai construction industry. Saf. Sci. 2016, 82, 264–273. 
[CrossRef] 

30. Heckerman, D. A tutorial on learning with Bayesian networks. In Innovations in Bayesian networks; 
Springer: Berlin/Heidelberg, Germany, 2008; pp. 33–82. 

31. Dıez, F.J.; Galán, S.F. An e_cient factorization for the noisy MAX. Int. J. Intell. Syst. 2003, 18, 165–177. 
Good, I.J. A causal calculus (I). Br. J. Philos. Sci. 1961, 11, 305–318. [CrossRef] 

32. Henrion, M. Some Practical Issues in Constructing Belief Networks. UAI 1987, 3, 161–173. 
33. Olsen,N.S.CodingATCincident data usingHFACS: Inter-coder consensus. Saf. Sci. 2011, 49, 1365–1370. 

[CrossRef] 
34. Teperi, A.M.; Leppanen, A.; Norros, L. Application of new human factors tool in an air tra_c management 

organization. Saf. Sci. 2015, 73, 23–33. [CrossRef] 
35. Chang, Y.-H.;Wang, Y.-C. Significant human risk factors in aircraft maintenance technicians. Saf. Sci. 

2010, 48, 54–62. [CrossRef] 
36. Pape, A.M.;Wiegmann, D.A.; Shappell, S.A. Air traffic control (ATC) related accidents and incidents: A 

human factors analysis. In Proceedings of the 11th International Symposium on Aviation Psychology, The 
Ohio State University, Columbus, OH, USA, 5–8March 2001. 

37. Krastev, A. SKYbrary: a single entry point to aviation safety knowledge. Controller 2009, 48, 18–19. 
38. ICAO. Human Factors TrainingManual, 1st ed.; International Civil Aviation Organization: Montreal, QC, 

Canada, 1998. 
39. Brooker, P. Experts, Bayesian BeliefNetworks, rare events and aviation risk estimates. Saf. Sci. 2011, 49, 

1142–1155. [CrossRef] 
40. Wang, H.; Rish, I.; Ma, S. Using Sensitivity Analysis for Selective Parameter Update in Bayesian Network 

Learning; 

GSJ: Volume 10, Issue 6, June 2022 
ISSN 2320-9186 354

GSJ© 2022 
www.globalscientificjournal.com



41. Association for the Advancement of Artificial Intelligence: Menlo Park, CA, USA, 2002. 
42. Miranda, A.T. Understanding human error in naval aviation mishaps. Hum. Factors 2018, 60, 763–777. 

[CrossRef][PubMed] 
43. African Development Bank Group, A poor safety record—largely attributable to low standards and lax 

supervision—is the greatest challenge facing the air transport industry in Africa today viewed 12/10/2015. 
http://www.infrastructureafrica.org/ key-msg/sector/poor-safety-record%E2%80%94largely-attributable-
poor-safetystandards-and-lax-supervision%E2%80%94-la, 2011. 

44. Airbus, Commercial Aviation Accidents 1958-2014: a Statisitcal Analysis, 2015. Blagnac Cedex, France 
45. Airfleets.net, Iliouchine Il-96, 2015, 24/10/2015, http://www.airfleets.net/listing/il96-1.htm. 
46. Associated Press, Africa's Air Safety Record Among World's Worst, NBC News, 2007,5 August 2007. 
47. ATSB, ATSB National Aviation Occurrence Database, 2015. Canberra, Australia, Occurrences, 

http://data.atsb.gov.au/QuickCounts/Results. 
48. Aviation Safety Network, Accident Description: TANS Flight 222, Flight Safety Foundation, USA, 2015a, 

27/09/2015, http://aviation-safety.net/database/record.php?id¼20030109-0. 
49. Aviation Safety Network, Accident Description: Vladivostok via 352, 2015 viewed 29/09/2015, 

http://aviation-safety.net/database/record.php?id¼20010704-0. 
50. Aviation Safety Network, Accident Description: Yemenia Airways Flight 626, 2015 viewed 30/09/2015, 

http://aviation-safety.net/database/record.php?id¼20090630-0. 
51. BEA, Final Report on the accident 1 June 2009 to the Airbus A330 203 registered FGZCP operated by Air 

France flight AF 447 Rio de Janeiro – Paris. Author, 2012 (Paris, France). 
52. BEA, Safety Investigation into the Accident on 1 June 2009 to the Airbus A330-203, Flight AF447. 

Author, 2011 (Paris, France). 
53. E. Berman, X. Wang, Essential Statistics for Public Managers and Policy Analysts, fourth ed., SAGE 

Publication, Los Angeles, CA, 2017. 
54. Boeing, The role of human factors in improving aviation safety, Aero Magazine (no.8) (1999). 
55. Boeing, Statistical Summary of Commercial Jet Airplane Accidents, Worldwide Operations 1992-2001, 

2006. Seattle. 
56. Boeing, Current Market Outlook 2017-2036, 2017. Seattle, USA. 
57. L. Bolman, Aviation accident and the “theory of the situation”, in: Paper Presen 

 

 

THANKS! 

GSJ: Volume 10, Issue 6, June 2022 
ISSN 2320-9186 355

GSJ© 2022 
www.globalscientificjournal.com


	INTRODUCTION:
	RESEARCH FRAMEWORK;

	LITRATURE RIVEW:
	INDEPENDENT VARIABLE (SELF-CONTROLLED VARIABLE):
	RELATIONSHIP BETWEEN INDEPENDENT AND DEPENDENT VARIABLES:
	POPULATION AND SAMPLING:

	/
	CONCLUSION:
	REFRENCES:



