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Abstract

The decision-making process has always been thesfot researches in many fields. In this contex, bhad
decisions pilots make before, during or after thight are of great importance when considered fritwe
perspective of human factor in aviation industiyisTstudy investigates how organizational limitaiceffect the
decision-making processes of pilots by using datained through surveying 222 pilots working in filand
private sector in Turkey. The evaluation of datas wanducted by correlation and regression analyEes.
findings show that bad decisions within the proagsdecision-making are effected by performancetétions,
CRM limitations, management limitations and thatNCR the most important factor in the declaratidrbad
decisions.
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1. Introduction

Decision-making has been analyzed greatly in teoisrganizations due to its being one of the atiisia
person engages in most frequently in the courdiéeoRational decision-making model has been dgved and
methods guiding individuals in making the “mostrest” decision in the organization have been arelyZ hat
being said, decision-making models have been prawee difficult to implement due to the differenice
people's capacity of perceiving and interpretinfprimation, and decisions are seen to be reachexdighr
intuition on occasion. Human factor was determiteedbe the main factor with a rate of 70% in theation
accidents in the last fifty years (Jensen,1995klying the flight accidents, Jensel and Benelbdistzed that
52% of fatal accidents result from faulty decisioaking and that this rate is 35% in non-fatal aectd (Benel,
1977). The reduction of the number of accidents tduruman factor within the scope of Safety Managetm
System depends on the reduction of the errors nvitie decision-making process. Individual differemand
organizational limitations are able to effect thecidion-making mechanism directly or indirectly.tiidugh
individual differences mostly originate from thenate characteristics of individuals, organizatiolivaitations
are open to change through the change or innovatitime organization culture or strategy. No stadigectly
analyzing this subject were encountered in theglitee related to the effect of organizational tations on the
decision-making process of pilots. In this studijick was designed to fill this gap in the fielefature, the way
organizational limitations effect decision-makinggess in the context of resource management vadgzaa in
the light of data gathered from a group of pilotsrking in the public and private sector.

2. Decision Making, Crew Resource Management and Orgérational Limitations

The essential property of "decision"” is the setectiny individual makes in any kind of event. Tteeidion of
the individual is the individual's selection betweée alternatives in the subject after an evadnatDecision-
making is the total of the mental, bodily and emmoéil processes related to the selection and preferdgetween
the ways, tools and opportunities that would enalple to reach various objectives. Making a decisorn a
way, processing information (Kogel, 2003). Decisinaking, simply, is the operation of selecting #ifective
act (Dincer, Fidan, 1996).

The process of decision-making creates psychabgteess on the individual. This is a technicattera
and it is the act of eliminating the problems arx$tacles that arise in the way of reaching the ativies
(Eren,2003). There are many factors effecting #asion-making process. The decision-makers hafiadahe
option that would realize the objectives which @reontradiction with each other in the most effextway by
considering more than one criterion while makingedection between the alternatives. The decisiokensa
make their decisions after evaluating their owroueses and the areas of action by considering tgsvin
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which they would influence other people and uritscase the resources are inadequate, the decigide may
not be the best decision for the business. Thetaffy of the decisions is related to providingttesired results
and it is determined by the fact of obtaining tlesiced results (Erséz, Kabak, 2010).

In aviation sector, decision-making is the mostamant act expected from the crew by every authadnit
the world in terms of flight safety and securithelcrew has to be in a continuous process of decisiaking
from the aircraft acceptance of the pilot in comoh#mthe flight planning before the takeoff and #pgroach to
the gate after the flight. The decision-making wat#on is defined as the continuous systematickinig of the
pilot with the purpose of finding the best optioocerding to the present conditions, determinatiérthe
situation and the arrangement of the events cdntpithe estimate of the situation in order to m#ie final
decision (Terziglu, 2010). The decisions in aviation are relatedetization of the operational objectives such
as getting the passengers to their destinatiordys#f addition, the presence of team memberanyf helps to
eliminate the limitations originating from havinglg one decision maker (Oranasu, 2010).

The literature related to the decision-making pssc@ aviation is divided into two categories imegl.
First category is defined as classical decisionintaky many researchers. Classical decision-malstigulates
a progress through the linear steps of the decisiaker (Cannon-Bowers, Salas & Pruitt, 1996; Hamghon
McClelland&Mumpower,1980). Although the specifiegs vary, they typically include; the definition thfe
problem, development of alternatives, the compar@opotential advantages and disadvantages, taetiem of
a certain alternative and the evaluation of thereke@f problem solving of the chosen alternativiee Tecond
category in decision-making in aviation definespihecess as being based on the totality of ratiortaition and
the knowledge and experience of the decision maRénis process is being expressed with the terntufah
decision-making" in the recent years (Deitch, 2001)

Crew Resource Management (CRM) training is the wit@ducational strategies helping the development
of team work in the cockpit by using thoroughlytéesmethods focused on a certain objective (Salak 2000).
The purpose of CRM (Crew Resource Management) ablery the best possible utilization of the avdiab
resources (Salas et al, 2002). CRM is found atriipementation stage of decision-making processatiple
team flights. Although the term CRM has been igddoe a while, it was first suggested by John Laube 977
(Salas et al, 2006). The question of “is CRM en®ighias dealt with in 1979 in a study conducted SR
and new models related to the effective usage lothal available resources and team coordinationewer
developed (Helmreich et al, 1990). Aviation indydtas become aware of the importance of humanseid
human factor in the accidents 30 years ago anda@e@ programs known as CRM directed at the rednaif
the known errors and increase of efficien@iyelmreich 1993). CRM is the most commonly used technique
educating the aviation sector's personnel on teark and this technique attracted the attentiontbéiosectors
dealing with high risk in the recent years (O’conabal, 2008).

Helmreich et al. (1993) suggested that the mostoitapt users and supporters of CRM training are
commercial airlines (Salas et al, 2002). The idgggesting that the errors originating from humastdacould
be avoided in some way with trainings, led expéotsnitiate a series of training activities aimedgiving
cockpit team attitudes, behaviors and beliefs twild prevent the errors. Effectivity of the traigs was
measured by way of evaluations processes condbetiede and after the training activities which wdrunder
the title of CRM and directed at preventing theoesr and trainings were observed to have a positive
contribution to the prevention of errors (Mussohrielmreich, 2004). So, the training activities wenade
permanent but the accidents continued to happepitdesll the measures taken. Researchers explamsd
situation with the hypothesis proposing that CRMliementations could be effected by various facamd they
continued their research by including differentdas in their studies (Mengeci, Topcu, 2011).

It is possible to classify the errors made by gilas procedural, perceptional and decision-makiny s
Modern cockpit designs are being developed everyd#ty the purpose of reducing especially procedaral
perceptional errors made by pilots and this is exdd to a large extent by way of increasing theasivnal
awareness of pilots. But it is hard to say the saneess was achieved in terms of decision-makiogkpit
designs, checklists, trainings, written rules, wdiial control mechanisms are being developed iewnto
reduce all kinds of errors. Intelligence, skill,orledge, mood, emotional condition, psychologioahdition,
social factors, personality and character may btedi as factors effecting the decision-making psca
aviation sector.

Although sector-based analyses conducted in Ametiocav that 70% of aviation accidents originatesnfro
team coordination or communication problems, 25afl87 aircraft accidents, which have occurred frbd78
to 1990 related to crew behavior, are observedetoriginating from tactical decision-making errovge may
analyze the reasons of the accidents due to paati@vdecisions under various factors. These @fi@mation
of poor quality, organizational pressure, environtakthreats and stress sources (Orasanu, 2010).
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Jensen and Chappel(1983) have formed a list ofated &rrors most frequently committed by pilots in
general in their study. Some of these errors aatyaed in our study under four factors as erroms wutraining,
individual errors, errors due to CRM and errors thuexperience.

Organizational limitations represent the situatiamsl events hindering the transformation of empisye
skills and efforts to work performance of high Ie{®pector, Jex, 1998). Organizations may limit tleeision
makers by creating deviations from the rational elo@hese limitations could be in shape of limaas of
evaluation and reward systems, formal rules, tiamel events of the past. The reward systems of maions
determine which choices serve personal benefitsribst and therefore effect the process of decisiaking.
Formal rules prepare the ground for rules and edguis to provide the correct attitude for the esypks even
in the smallest companies and therefore limit tlegiportunities of making a selection. There aretstime
limitations for almost every important decision.iFltype of situations could make the gathering lbfdata
before making a decision very difficult if not imggible. The decisions cannot be made in a fictional
environment; they all have their own grounds. Theisions made in the past are like ghosts that |mgsent
options and disturb the current situation consyaithe choices we make today are results of thécebowe
made in the past (Robbins and Judge, 2012). Exmluabm the perspective of pilots, our study cardasix
limitations that could effect the decision-makinggess. These are: the limitation of performantee limitation
of time, the limitation of the past events, theitation of CRM, the limitation of procedure and tivaitation of
management.

In order to explain the process directing pilotsni@ake poor decisions, our study analyzed whether
organizational limitations (performance, time, pagents, CRM, procedure and management) effeathtbiees
that could be wrong in the process of decision-mgkiraining, individual, CRM and experience) ot.no
Hypothesis 1: There is a positive relation between the performedimitation and the errors within the process
of decision-making in the context of CRM.

Hypothesis 2: There is a positive relation between the time thtion and the errors within the process of
decision-making in the context of CRM.

Hypothesis 3: There is a positive relation between the pasttsvémitation and the errors within the process of
decision-making in the context of CRM.

Hypothesis 4: There is a positive relation between the CRM ltiin and the errors within the process of
decision-making in the context of CRM.

Hypothesis 5: There is a positive relation between the procetimigation and the errors within the process of
decision-making in the context of CRM.

Hypothesis 6: There is a positive relation between the managetiraitation and the errors within the process
of decision-making in the context of CRM.

3. Method

3.1.Sample
The sample of the study consists of 222 pilots waykin public and private organizations in Turk&he
percentages of pilots participating the study mmte of flight years and flight hours were as folfowt 6% had
less than 10 flight years and 1500 and less flighirs, 33% had 10-15 flight years and 1500-30@hflhours,
36% had 15-20 flight years and 3000-6000 flightispd5% had 20 and more flight years and 6000 ami m
flight hours.

3.2.Scales

One questionnaire was used to gather data in sobjiee study. The questionnaire consisted of three
separate sections. First section was related gbtfliours and years of the pilots; the other twetises used
scales related to their wrong decisions and peededrganizational limitations.

Decision-Making Process and Wrong Decisiovérong decisions of pilots were measured usingadesaf
24 items which was developed by us based on theititefi of 43 fatal decisions generally made byotslfrom
Jensen and Chappel (1983). In the scale, pilote wsked to mark the frequency of the statemendserkito
their wrong decisions on a 5 point Likert ScaleAllways, 5= Never). The low scores obtained from fitnar-
dimension scale (training, personal, CRM, expeegriadicates a high rate concerning wrong decisiaking
of pilots. The reliability coefficient (cronbactedpha) of the scale has been found to be .815

Organizational LimitationsOrganizational limitations were measured on a soa4 items developed by
us. In the scale, pilots were asked to mark the ttady agree with the statements related to theicgption of
organizational limitations on a 5 point Likert SeglL=Strongly Disagree, 5= Strongly Agree). Thehhégores
obtained from the six-dimension scale (performaniee, CRM, procedures, management, experience)
indicates a high rate concerning pilots' organiztl limitation perceptions. The reliability coefént
(cronbach’s alpha) of the scale has been foune t8H4
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3.3. Validation of the Scales

To ensure the validity and reliability of the studgriables, explanatory factor analysis was coretudty
using SPSS software.

The Decision-Making Process and Wrong Decisionasuee produced four factors upon factor analysis.

The first factor named “Training Errors”, explain2d.33% of the total variance. The second facts mamed
“Individual Errors”, and it explained 18,8% of tiariance. “CRM Errors”, the third factor with a iamce of
13.52 %, was followed by “Experience Errors” (1287 The factors all together explained 72.20% & th
variance. KMO Bartlett's Test of Sphericity wasQ75

The Organizational Limitations measure yielded fsigtors upon factor analysis. The first factor ndme
“Performance”, explained 15.06 % of the total vaciaa The second factor was named “Time”, and itsémed
14.03% of the variance. The third factor was nafipedgt event”, and it explained 13.91 % of the vac@ The
fourth factor was named “CRM”, and it explained 98% of the variance. The fifth factor was named
“Procedure”, and it explained 13.98 % of the vaz@nThe sixth factor was named “Management”, and it
explained 13,52% of the variance. The factors adkether explained 83.97% of the variance. KMO Bérd
Test of Sphericity was .751.
4. Findings

When the frequency distributions of the questiorenaiems related to the measurement of the errors
committed by the pilots in the process of decigitaking are analyzed, the errors with the lowestescand the
highest frequency of being committed were obseneethe “the exception of written rules for any rea‘o
"flying unwillingly," "flying under the influence b medication or not informing the flight surgeonthda
“ignoring any one of the checklist items.”

Table 1: Mean, Standard Deviation and Correlations

Variable Mean | SD. 1 2 3 4 5 6 7 8 9 10
1.Total Errors 3,7 0,44(.81).
2.Training errors 3,65 0,78.78* | (,92)
3.Individual errors 3,38 0,790.5** (0,1 (,91)
4.CRM errors 4,07 | 0,6p0,43**|-0,01| ,16* | (,75)
5.Experience errors 4 0,7D,42* | ,19* |-0,09 | ,18* | (,81
6.Perf. limitation 3,22 | 0,910,46**|0,13 | ,68* | ,29* | -0,01| (.96
7.Time limitation 3,38 | 0,850,25* | 23* | ,13* |-0,04 |,20* 0,07 | (.91
8.Past event limitation 3,48 0,98,18*|,23* (0,11 | -0,11| 0,07| O ,18% (.92])
9.CRM limitation 3,54 | 0,910,73* | ,97** 10,03 |-0,04 | ,20**| 0,1 | ,23*| ,24**| (.93)
10.Procedure limitation 2,73 0,88,156%| ,17* | 0,12 -0,03( 0,01| ,18% 0,01 -13* A7 (.91)
11.Management limitation3,31 | 1,01 0,38 ,15% | -,25*| - 22* | 0,12 | -0,06|-0,02 | -0,03 | ,19* | 0,05 (.91)

Note: Cronbach alpha reliability coefficients are giweithin brackets.
** p< .01, *p<.05
(N=222)

Table-1 shows the factor means and standard dewiasis well as findings of correlation analysisarding
the study's variables. The mean of the errorslofdue to training was 3,55 (sd=0,78), the mdathe errors
due to individual was 3,38 (sd=0,79), the mearhefdrrors due to CRM originated training was 4 §¥=0,65),
the mean of the errors due to experience was 48960(71), the mean of the errors due to performava®
3,22(sd=0,91), the mean of the errors due to timédtion was 3,38(sd=0,85), the mean of the erdus to
experience limitation was 3,48(sd=0,93), the mefathe errors due to CRM limitation was 3,54(sd=0,9he
mean of the errors due to procedure limitation %@8(sd=0,88), the mean of the errors due to managewas
3,31(sd=1,01). When the error score and meansedgithts participating the study are analyzed nigan of the
error total is observed to be 3,7 (sd=0,44), thanr& the training error score is observed to B& 8sd=0,78),
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the mean of the individual error score is obseri@de 3,38(ss=0,79), the mean of the CRM erroreséor
observed to be 4,07(sd=0,65) and the mean of therixce error score is observed to be 4,00(sdx0/WVhken

the organizational limitation score and means aadyaed, the mean of the performance limitationhserved
to be 3,22 (sd=0,91), the mean of the time limitais observed to be 3,38 (sd=0,85), the meaneopést event
is observed to be 3,48(ss=0,93), the mean of thil GRitation is observed to be 3,54(sd=0,91), theam of

the procedure limitation is observed to be 2,73(s88) and the mean of management limitation i€nlesl to

be 3,31(sd=1,01). The errors of the pilots parétig to the study had a medium level relation witkitations

of performance, time, past event, CRM; a low leneghtion with the limitation of procedure, and ansense
relation with the limitation of management. Espbgi&RM and training relation is observed to beyweruch

high compared to the other factors.

Total faulty decisions of the pilots participatitige study have been evaluated in terms of sub-&obors:
total errors of the pilots had a medium level ielatwith all the sub-error factors (training erroisdividual
errors, CRM errors and experience errors); but@alhe the relation with training errors was seerbe higher
than all the other factors. When total errors Haeen evaluated in terms of organizational limitadioThe total
errors of the pilots had a medium level relatiomhwimitations of performance, time, past eveng ©RM; a
low level relation with the limitation of procedyrand a nonsense relation with the limitation ohagement;
but especially the relation with CRM limitations sveeen to be higher than all the other limitations.

When wrong decisions have been evaluated in tefriraining errors which is one of the sub-errortdas,
pilots' training errors have been seen to havevddwel relation with experience errors; and thag mo relation
with individual errors and CRM errors. When tramierrors have been evaluated in terms of orgaoizati
limitations; the training errors of the pilots hadnedium level relation with limitations of timeagi event, the
CRM; a low level relation with the limitations ofqgredure and management, and no relation with pagnce
limitation; but especially the relation with CRMrlitations was seen to be higher than all the dtiméations.

When wrong decisions have been evaluated in tefmisdividual errors which is one of the sub-error
factors, pilots' individual errors have been seehdve a low level relation with CRM errors; anéytthad no
relation with training errors and experience errdithen individual errors have been evaluated imsepf
organizational limitations; the individual error§ the pilots had a medium level relation with liatibns of
performance and management; a low level relatidh thie limitations of time and no relation with pasent,
CRM and procedure limitation; but especially thiatien with performance limitations was seen tohigher
than all the other limitations.

When wrong decisions have been evaluated in tefn@RM errors which is one of the sub-error factors,
pilots' CRM errors have been seen to have a medkwel relation with experience errors; and they mad
relation with training errors and individual erroréd/hen CRM errors have been evaluated in terms of
organizational limitations; the CRM errors of thédofs had a medium level relation with limitatioro$
performance and management, and no relation wité, tpast event, CRM and procedure limitations.

When experience errors have been evaluated in tefrogyanizational limitations; the experience esrof the
pilots had a medium level relation with time and NCHRimitations; no relation with past event, proceglu
performance and management limitations.

Table 3: Findings of Regression Analysis Conceagniie Limitations Which Predict Errors

Training errors Individual errorg CRM errors Exgrergreg ce Total Errors
Dependen
Variable Model Model 2 Model Model 2 Model Model 2 Model | Model  Model Model 2
1 1 1 1 2 1
B B B B B B B B B B
Total flight time| 0,02 | 0,02 0,08 | -0,01 -0,03 -0,08 -,15F -0,13 -0,030,49
Performance x o -
limitation 0,02 66 31 0 38
Time limitation 0,01 0,07 -0,06 ,15* 0,52
Plf_;lst_ events -0,01 11* -14* 0 -0,01
imitation
CRM limitation ,98*** -0,05 0,03 ,15* o i
Procedurg
limitation -0,01 0,03 -0,11 -0,02 -0,34
Managemen . - o T
limitation 03 , 207+ 21 0.1 15
AR2z| 0,001 0,959 0,008 0,531 0,001 0,16p 0,023 0,p6 (0,000,716
AF | 0,161 | 743,877* 1,708| 34,547** 0,184 5,927**| 5,145*| 3,245** | 0,03 | 77,214***

*p<0,05 **p<0,01 **p<0,001
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When total flight duration variable's effects aa&en in regard, a hierarchical regression anahassbeen
conducted to see how meaningfully effective orgatidnal limitations are on the wrong decisionstaf pilots.
In the regression analysis, first step consisteghalyzing the independent effects of total fliifte while in the
second step organizational limitations were inctlidlethe equation and error factors were evaluatgshrately
one by one and the resulting variance was analyiseiresults obtained are shown in Table-2.

In the regression analysis, total flight time hash@aningful effect on experience errors while drdi have
meaningful effects on other error factors. Wherresgion equation included organizational limitasian the
second step, CRM and management limitations weserubd to be effective on training errors; perfanoeg
management and experience limitations were effeativindividual errors; performance, managementpasd
events limitations were effective on CRM errormdiand CRM limitations were effective on experieao®rs;
performance, CRM and management limitations wefiextye on total errors. According to these resultBRM,
performance and management limitations had moetsffon total errors than time, past events andegiure
limitations. In addition, the most important facton the declaration of wrong decisions in the psscef
decision-making was CRM limitation. This resultparallel to the results of the studies conductediogson,
Helmreich, (2004) and Salas et al. (2002) in tliklf

The reasons for CRM limitation to be the most affeclimitation are assumed to be various. Mairtlg t
reasons could be listed as follows: inadequatedésubntinuous CRM training within the organizatimneven if
the training is adequate, lack in practice; copilmving trouble in communicating conditions thatlld indicate
abnormal situations to the pilot in command duedokpit hierarchy; crew not examining the attitudépilot
in command unless the flight safety in at stake] madequate and improper flight trainings durihg basic
trainings.

Performance limitation, on the other hand, couldelplained as risk taking of pilots in order to pda
themselves to the strategies and policies detedriyethe management, occasional compromise oflidpet
safety not to damage their image against the masa&ge., not reporting an error since it could basidered as
a negative influence on one's career.

Management limitation could be explained as mana&ge® pressure on pilots to make them fly in
improper conditions in order to make benefit; equimfactors occasionally taking precedence oveghflsafety;
managements demanding actions that do not nedgssamform to the written rules.

The findings, as a result, show that organizatidimaitations effect the decision-making processthod
pilots and cause the pilots to make poor decidi@figre, during and after the flight.

As seen in Table-2, total flight tim@<.15, p<.05) has a meaningful effect on experiematated errors
while it does not meaningfully effect other erraictors. When organizational limitations are inclide the
regression equation in the second step, CRM liroit§i=.98, p<.001) and management limitatigm03, p<.05)
are seen as effective factors on training relatedr& performance limitatiof€.66, p<.001), management
limitation(=.20, p<.001) and experience limitation are seenefisctive factors on individual errors;
performance limitatiofi=.31, p<.001), management limitatifs(21, p<.001), past event limitatidw(-.14,
p<.005) are seen as effective factors on CRM eritiree limitation3=.15, p<.005), CRM limitatiofi=.15,
p<.005) are seen as effective factors on experigncers; performance limitatiop€.38, p<.001), CRM
limitation(3=.71, p<.001), management limitatir{.15, p<.001) are seen as effective factors oal t@rtrors.
When the findings obtained are evaluated from #sgective of total errors; Hypothesis 1(There sitive
relation between performance limitation and ercmmitted during the decision-making process inciiatext
of CRM), Hypothesis 4 (There is a positive relatlmetween CRM limitation and errors committed durihg
decision-making process in the context of CRM) atypothesis 6 (There is a positive relation between
management limitation and errors committed durimg decision-making process in the context of CRk) a
accepted while Hypothesis 2(There is a positivatiah between time limitation and errors committiediing the
decision-making process in the context of CRM), éifyesis 3 (There is a positive relation between pasnt
limitation and errors committed during the decisioaking process in the context of CRM) and Hypdthés
(There is a positive relation between procedureétdition and errors committed during the decisiorkimg
process in the context of CRM) are denied.

5. Conclusion

The purpose of the present study is to determine drganizational limitations effect the wrong déais
making process of the pilots in the context of CRMe findings obtained show that organizationaltitions
effect pilots' decision-making process. When thewaars to the items of the scale prepared to deterrfie
errors of pilots are analyzed, the most frequerdrsmpilots commit are observed to be “exceptioth®written
rules for any reason (mean=3,25,5d=0,96)", “flyingwillingly (mean=3,32,sd=0,91)", “flying under the
influence of medication or without informing thégft surgeon(mean=3,40,sd=0,85)" and “ignoring ang of
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the checklist items(mean=3,41,sd=0,84)".

According to the total error scores in the findingsorrelation analysis, the decision-making esrofrthe pilots
had a medium level relation with limitations of flmance, time, past event, CRM; a low level relativith the
limitation of procedure, and a nonsense relatiah wie limitation of management. Especially CRM #nadhing
relation is observed to be very much high compéodtie other factors.

When regression analysis findings are considergdtiber with flight hours, management limitatioratided to
the performance limitation and CRM limitation ark teffects of these three limitations on the tetabrs are
weighing more than the limitations of time, pasemt$ and procedure. According to that, the mosbitapt
factor on the declaration of wrong decisions in pinecess of decision-making is observed to be CRMhis
case, we can assume that pilots who have beengunatiein CRM training and its practice tend to makeng
decisions in the decision-making process.

All these findings aside, we have to indicate that study had some limitations in itself as wekeTfirst
one of these limitations is an issue that couldeain the generalization of the findings obtain8Sthce the
sample used in the present study majorly consispiblic and private sector pilots flying in genleaxiation
industry. Therefore, the studies that could beaithier results would be the studies with wider pEmgroups
with a separation of public and private sectortpild\nother limitation is that the data reflect$yopeople's own
assessments. The following studies could espec#lbyress the effects of fatigue of pilots on theigien-
making process before, during and after the fligiis kind of study could have a different perspecon the
subject. Additionally, CRM and communication effean decision-making process in the errors comchitte
within the cockpit especially for airline pilotswd be studied.
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