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Human Factors 



 





 




PREFACE
 





 




Chapter M9.1  


-


 


General provides a general overview of Human Factors and
 




its relevance to aviation. 



 





 




LEARNING OUTCOMES
 





 




The students should: 



 




-


 


see the needs for aircraft of different categories for the next few years
 




and the reasons for different assumptions of Boeing and Ai 


rbus 



 




-


 


get to know ergonomics and its subareas anthropology and human
 




factors, 



 




-


 


get to know the influence of different sciences on ergonomics, 



 




-


 


exemplify the effects of human errors in aviation, 



 




-


 


get to know the development of fatal mistakes in the past decades 


 


with
 




respect to different classes of aircraft and regions of the world and 



 




-


 


get to know Murphy's law and question it critically. 
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9.1


 


General 



 




Human Factors and  


their 


 


importance to employees in tech 


nic


.



 




World air traffic has roughly doubled in the last 3  


decades and there is no
 




end in sight. 



 




Airbus has identified the expected demand for new aircraft in the various
 




categories for the next 20 years (as of 2010) as follows. 



 




• Large aircraft B 


-


747 and larger 1665 units 



 




• Twin Aisle 5668 units 



 




• Single Aisle 15 


330 units 



 




• Regional Jets 3991 units. 



 





 




This results i 


s


 


a total of 26654 units. It should be noted that Boeing
 




predicts the need for large aircrafts significantly lower. The reason is
 




obvious. 



 




Even  


though  


these figures  


must be treated  


with caution due to the many
 




uncertainties, the great potential of the aircr 


aft market is easy to see,
 




especially since  


v


ery  


l


ight jets, propeller 


-


driven 


 


aircraft, rotary wings etc.
 




are not yet taken into account. 



 




All these aircraft are: 



 




•


developed by  


e


ngineers, 



 




•


built by  


a


ircraft builders, 



 




•


flown by  


p


ilots, 



 




•


controlled by  


a


ir


 


traffic controllers 



 




•


serviced by  


m


aintenance staff. 



 





 




Flying has lost  


the  


exclusivity which  


was  


attached to  


it


just 50 years ago.
 




Flying for everyone,  


sometimes  


for  


only  


19€ to the south is the trend of
 




the times, in a society 


 


attracted by low costs 


. This only works if the
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aircraft is brought near its maximum operational range to still be
 




profitable. However, there are also significant risks involved. 



 




The result is shorter and shorter service times, in which the technician has
 




to deal with a variety of complaints 


 


and


 


with an ever 


-


increasing pressure
 




to work. It is not surprising that humans are becoming more and more the
 




focus of error considerations, sometimes even referred to as the greatest
 




risk in aviation. However, it is no 


t as easy as that. 



 




The aircraft system has become more modern and reliable, but also more
 




complex. This does not always lead to easier operation or even easier
 




understanding. The more the "system" of aviation grows, the more people
 




are needed to ensure a " 


smooth" flow. 



 




Maintenance is a group of people in  


the  


"system" aviation.  



 




"Is  


human 


 


perfect?" 



 




He hardly is, and we 


 


know that from our own experience! Since we are
 




constantly influenced by a variety of factory 


-


/sensory impressions that
 




"affect" our menta 


l and physical properties and capacities, the number of
 




people and objects involved also increases the probability of error. 



 




9.1.1 


 


Classification  


of the field of "Human Factors" 



 




In the early days of industrialization, working was marked by inhumane
 




conditions. A 


 


high physical load, damaging fumes and dusts, dangerous
 




machines, etc., which inevitably led to early professional departure or
 




even death.  



 




Ergonomics deals with the performance and performance limits of man in
 




the work process and is an interdisciplinar 


y science  


(see  


next  


figure) 


.
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Figure 


 


 


Division, tasks and objectives of ergonomics 



 




Source: PLANE consortium 



 





 





 





 





 





 





 





 





 





 





 




Figure 


 


 


Disciplinary relevance of ergonomics/human factors (FAA 


–


AMT Handbook) 



 




Source: PLANE consortium 



 




The predominant  


goal is to create a technique that emanates from man
 




and is made for him. By applying ergonomic insights and methods, the
 




entire human 


-


machine 


-


environment system is designed to achieve
 




optimum efficiency in terms of performance and reliabil 


ity. At the same
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time, the wear and tear of the entire system should be kept to a
 




minimum. 



 




As a data base for improving work processes, information from the
 




different fields of systematization of humans is collected: Performance,
 




willingness to perform, ch 


aracteristics, body measurements, factors in the
 




work process, etc. The resulting findings are implemented in two different
 




ways, namely in anthropotics ( 


H


uman  


E


ngineering) and in factor 


-


human 


-
 




adaption (Human 


 


F


actors 


)


.



 




Anthropotics 


 


is concerned with adapting work, technology and the
 




environment to people. These include, for example: 



 




• constructive action, 



 




•


d


esigning jobs, 



 




•


o


perational measures. 



 




Human Factors, on the other hand, is concerned with adapting people to
 




work, technology 


 


and the environment. Implementation is carried out, for
 




example, by:  



 




•


s


election,  


education  


and training of the human being, 



 




•


o


rganisational measures (working time, working rhythm, etc.), 



 




•


c


ommunication, sources of error in action, motivation, etc. 



 




In


addition, we will deal with selected content of anthropotechnology 


,



 




focus 


ing on 


 


human factors. 



 




9.1.2 


 


Incidents attribut 


ed


 


to human factors 



 




USA, Hawaii (1988) 



 




When entering the Boeing B737, a passenger notices eye 


-


catching cracks
 




next to the door, but does not report it, as he thinks  


there is  


nothing more 



 




to it 


. After takeoff, when  


they  


reach the cruising altitude of 7000m, part of
 




the outer skin of the 19 


-


year 


-


old machine rolls off as  


if it was  


a sardine
 




box. The pilot brings the machine back to the ground with a lot of flying
 




skills and even more luck. Only one in 99 passengers pays for the
 




misfortune with their li 


fe


.
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Material fatigue with the consequence of cr 


acking turns out to be the
 




cause. Shortly before, all rivets of the outer skin should  


have  


be


en



 




checked as part of a check. The declining examiner had 22 years of
 




professional experience, while the chief examiner had 33 years. No
 




complaints were recorded d 


uring the visual inspection, which is actually
 




hard to imagine. 



 





 




Figure 


 


 


Destroyed  


s


tructure of the Boeing B737 



 




Source: 


 


https://twitter.com/photoshistos/status/1013105647502680064?lang=gu 



 




 



 




Japan, Mt. Osutaka (1985) 



 




On August 12, 1985, a Boeing B747 with 509 passengers departs for a
 




domestic f 


light. After 13 minutes, the tower receives an emergency code:
 




"Machine is without control and rolls from left to right." After 32 minutes,
 




the machine goes down in 


to


 


nosedive and smashes on a hillside with 520
 




people on board. Footage from an amateur sho 


ws that large parts of the
 




elevation tail and rudder were apparently blown off by an explosion.  



 




Examinations of maintenance manuals revealed that 7 years before the
 




accident, the rear pressure shard  


had been 


 


replaced. Boeing carried out
 




the repair itself  


at the time by its own mechanics on site, improperly, it
 




turned out. Instead of the required two rows of rivets, only one was used.
 




Material fatigue from the stresses during takeoffs and landings led to
 




cracks on the bulkhead and eventually explosion. In t 


he process, the
 




mentioned assemblies as well as large parts of the hydraulics were
 




destroyed and led to the  


un


maneuverability of the machine. 


 


The Japanese
 




engineer responsible for  


carrying out  


the repair 


s


 


committed suicide. 



 




USA, Sioux City (1989) 



 




In the ca 


se of a domestic flight of a DC 


-


10, there is an explosion at an
 




altitude of 10000m 


.


 


A


s a result of  


this, 


 


the complete hydraulics fail. The
 




machine performs vibrations of 750m rash, which are repeated at a
 




distance of 2 minutes. The pilots manage to roughly maneuver the
 




machine over the thrust of the engines. During the emergency landing in
 




Sioux City, the ma 


chine shoots into a corn field behind it.  


It


breaks into
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several parts and catches fire. 184 of the 296 passengers survive. 


 


A
 




broken rotor disc of the rear engine turns out to be the cause. It
 




destroyed the engine, damaged the rudder and the complete hydra 


ulics.
 




The rupture of the rotor disc could be traced back to a sandgrain 


-


sized air
 




enclosure ( 


blowhole 


) during production. This inclusion initially led to hair
 




cracks. Neither the hair cracks nor the  


blowhole 


 


were detected by
 




ultrasound examination in prod 


uction or by the maintenance. 



 





 




Figure 


 


 


Crash site in the corn field 


 


 


 



 




Source:  


http://nojobmatt.blogspot.com/2009/07/remembering 


-


united 


-


flight 


-


232.html 



 





 




Air France Flight AF 447 (2009) 



 




AF 447 was an Air France scheduled flight from Rio de Janeiro to Paris,
 




where an Airbus A330 


-


200 crashed over the Atlantic on the night of May
 




31,  


2009 


. A


ll 228  


passengers 


 


lost their lives. It is the most serious
 




accident in the history of Air France to  


this  


date. 



 




The final report of the accident investigation was published on 5 July
 




2012. There were 216 passengers and 12 crew on board on the acciden 


t
 




flight. The captain Marc Dubois had a flying experience of about 11000
 




flight hours, the two co 


-


pilots David Robert and Pierre 


-


Cedric Bonin of
 




about 6600 and 3000 hours respectively. The aircraft departed from Rio
 




de Janeiro 


-


Antônio Carlos Jobim Airport  


on May 31, 2009 at 19:03h local
 




time with destination Paris 


-


Charles 


-


de


-


Gaulle Airport, where it was due to
 




arrive at 11:15h local time. At 01:50h UTC, the machine north of the
 




Fernando de Noronha archipelago left the cover area of the Brazilian ATC
 




radar.  


Between 02:10 and 02:14h UTC, the aircraft transmitted
 




automatically generated maintenance messages to the Air France
 




headquarters via ACARS 24. Analysis of these messages showed that most
 




can be interpreted as a result of contradictions between the differ 


ent
 




speed measurement systems. Due to the different readings, the autopilot
 




was deactivated by the on 


-


board computer, among other things, and the
 




control computers switched to "Alternate Law," which means that certain
 




parameters were no longer monitored by 


 


the electronics. 
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The last message was dropped at 02:14 h UTC and concerned air pressure
 




in the cabin. At that time, the plane was flying in an area with severe
 




thunderstorms, which are common in the Inner Tropical Convergence
 




Zone (...). 



 





 




Final  


r


eport 



 




The final report comes to the following conclusions:  



 




The accident was a consequence of several events. The  


p


i


t


ot probes
 




measuring the plane's speed failed intermittently, likely caused by
 




blockage  


by ice crystals. As a result, the autopilot switched off a 


nd flight
 




control switched to  


“A


lternate  


L


aw


”


 


mode. 



 




Although the pilots did not operate the side 


-


sticks, the plane rolled 8.4
 




degrees to the right within two seconds. In the following minute, the pilots
 




were fully taken away from keeping the aircraft under 


 


control. However,
 




the pilot's  


steering  


manoeuvres were inappropriate and excessive in view
 




of the "Alternate Law" flight mode and altitude, and consisted primarily of
 




pulling up the aircraft. This behaviour can be explained by a lack of
 




training 


 


in


 


how th 


is aircraft must be flown manually at high altitude in the
 




“Alternate Law” mode. Complicating matters was the surprise effect of
 




suddenly facing this situation. Since the  


deactivation  


signal of the
 




autopilot was "more important" than the signal marking the 


 


loss of the
 




speed indicator, the pilots initially instinctively searched for the cause of
 




the  


auto 


pilot shutdown and  


possibly didn’t notice  


the signal 


 


that marked
 




the loss of the  


s


peed  


displays 


.


 


The first stall warning issued by the system
 




was not taken s 


eriously by either the pilot or the copilot. This reaction
 




could also be observed in similar situations  


with 


 


other pilots. At a high
 




altitude, however, even small changes in flight parameters can lead to a
 




stall 


. The crew did not respond to the announced l 


oss of the speed display
 




with the procedure provided for it. The co 


-


pilot recognized the deviation of
 




the trajectory belatedly,  


however  


the correction by the pilot was
 




inadequate. The impending  


stall 


 


was not detected by the crew, and an
 




immediately needed response by the crew  


did not happen 


. Consequently,
 




the limits in which the aircraft was allowed to operate were  


exceeded 


. The
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resulting  


stall 


 


situation was also not recognized by the pilots. As a res 


ult,
 




actions that would have made it possible to counteract them were 


 


not
 




taken 


.



 




The explanation for this is the combination of the following factors: The
 




pilots did not recognise the repeated non 


-


application of the procedure to
 




be used in the event of spe 


ed anomalies and therefore could not remedy
 




the situation.  


In their hazard model, t 


he authorities responsible for safety
 




had


 


not taken into account 


 


the risk that arises from icing the pitot probes
 




and did not take sufficient account of the consequences ass 


ociated with it.
 




There was a lack of training for high 


-


altitude manual control and the
 




procedures for responding to speed anomalies. 



 




Teamwork ha 


d


 


been weakened by not understanding the situation
 




resulting from the shutdown of  


the  


autopilot. Instead, the su 


rprise effect
 




resulting from shutting down the autopilot resulted in a high emotional
 




strain on the two pilots. The incoherence of the speed sensors in the
 




cockpit identified by the computers was not clearly communicated to  


the
 




pilots. The overdraft warnin 


g issued was ignored by the crew. This can be
 




a consequence of several circumstances. The nature of the acoustic alarm
 




ha


d


 


not been identified. Alarm signals at the beginning of the event were
 




considered irrelevant and ignored. In addition, there was a lac 


k of visual
 




information to confirm the impending  


stall 


 


after the loss of the speed
 




display. Perhaps the pilots confused the present flight situation of too low
 




a speed with that of too high a speed, because the symptoms of both
 




conditions are similar. In a 


ddition, the pilots followed details of the flight
 




command  


displays 


, which confirmed the crew in their actions even though
 




they were false. The consequences of the reconfiguration by switching
 




control electronics to the so 


-


called "Alternate Laws" without a 


ny
 




adjustment angle protection system were not recognized and understood
 




by the pilots. The result is well known 


.



 





 




Assignment: 



 




•


 


What  


are


 


cause and  


effects 


 


of


 


the maintenance reports via ACARS?  



 




•


 


What is the likely cause of the failure of various Pitot  


probes? 
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•


 


What is the risk of pulling up the aircraft? 



 




•


 


How can it be explained that the  


stall 


 


was not detected by the crew? 



 




•


 


What simple response from the pilots could have prevented the crash? 



 




9.1.3 


 


Accident prevention 



 




Accident statistics 



 




Development of accident r 


ates 



 




In 2007, 20 


.


700 commercial aircraft with jet propulsion (jets) were in
 




operation worldwide, operating 20.8 million flights. This corresponds to an
 




average of around 1 


.


000 flights per year per jet (Boeing 2008). These
 




figures have increased significant 


ly


over 


 


the last 10 years.  



 




Accident rates for the US 


A


 


and Canada are about the same as for the part
 




of


E


urope regulated by the European Aviation Safety Agency (EASA). After
 




the loss 


-


making beginnings of civilian jet aviation in the early 60s, the
 




accident 


 


rate stabilized until about the late 90s. Since about 2000, the
 




rate of fatal accidents in North America and Europe has fallen to near zero. 



 




Here, several developments correlate with each other: 



 




•


t


he technical reliability and equipment of the  


aircraft has continued to
 




evolve 


,



 




•


t


he operational environment, such as weather forecasts, ATC and airport
 




infrastructure,  


has  


become more mature 


,



 




•


t


he selection and training of the pilots has been further perfected. 



 





 




Accident rates and  


fatalities in the EASA area and worldwide 



 




The following figures show the contribution of the operators of EASA
 




member states (MS) to the number of fatal accidents and deaths
 




worldwide. The contribution to the number of road fatalities is mainly
 




determined  


by the size of the aircraft and the type of company e.g.
 




(passenger or cargo). In 2017, there were 9 fatal accidents and 67 deaths
 




worldwide, the lowest number of fatal accidents and deaths since our
 




records began in 1970. There was no fatal accident invol 


ving EASA MS. 
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Figure 


 


 


Number of  


f


atal  


a


ccidents and  


f


atalities  


i


nvolving  


l


arge  


a


eroplane  


p


assenger and  


c


argo
 




o


perations, EASA MS and  


r


est of the  


w


orld, 2007 


-


2017 



 




Source: PLANE consortium 



 




Commercial and cargo vehicle deaths 



 




The figure  


below shows the number of global fatalities for commercial and
 




cargo aircraft in the period 1970 


-


2017. It is abundantly clear that the
 




death toll decreased significantly during that period. 


 


One of the reasons
 




2017 had a particularly small death toll compar 


ed to previous years is the
 




highest death toll from a single accident in 2017 at 39 and the average
 




death toll  


of


4 per accident. By comparison, the previous decade (2007 


-
 




2016)  


had  


the highest death toll in a single accident, 298 


,


 


and  


an


average
 




death toll  


of


8 per accident. 



 





 





 





 





 





 





 





 





 





 




Figure 


 


 


Number of  


f


atalities  


i


nvolving  


l


arge  


a


eroplane  


p


assenger and  


c


argo  


o


perations  


w


orldwide,
 




1970 


-


2017  



 




Source: PLANE consortium 
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Accident rates and deaths by aircraft types 



 




Comparing the fatal  


accidents and fatalities of the different types of
 




aircraft is not easy and has limited significance. However, what can be
 




stated in principle is that the numbers overall are declining and the
 




numbers for airliners are the lowest. 



 




It should also be noted  


that, for example, in the case of gliders, the
 




number of fatal accidents and fatalities  


is


often the same, since gliders are
 




only occupied by one person. On the other hand, the death toll from
 




commercial air transport can range from  


one


 


to several hundred  


fatalities. 



 





 





 





 





 





 





 





 





 





 





 





 





 





 




Figure 


 


 


Cross  


d


omain  


c


omparison of EASA MS  


a


ircraft  


f


atal  


a


ccidents and  


f


atalities, 2007 


-


2017 



 




Source: PLANE consortium 



 




Distribution by transport region 



 




This data from the International Air Transport Association (IATA) shows
 




total loss rates for 2016 compared to 2011 


-


15.



 




Accident rates in the economically less developed regions of the world
 




have increased significantly. The reasons for this are manifold: Older, less
 




equipped aircraft fleets, deficiencies in infrastructure and, 


 


finally, staff
 




selection and training are often at a different level. 
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Figure 


 


 


Jet hull loss rates by region of operator (per millions departures) 


 


(IATA 2016) 



 




Source: PLANE consortium 



 




Source:
 




https://www.easa.europa.eu/sites/default/files/dfu/218639_EASA_ASR_MAIN_REPORT_2018.pdf 



 




 


 



 




Accidents in German transport aviation 



 




The Federal Office for Air Accident Investigation (BFU) records the
 




following accidents at home and abroad of aircraft reg 


istered in Germany
 




(aircraft with a maximum take 


-


off weight > 5.7t). 



 




The total accident rate during this time is about  


one


 


accident per year per
 




200 approved aircraft. For the individual professional pilot,  


it


means  


they
 




have  


a very noticeable risk of being involved in an accident at a career
 




length of about 30 years. This is similar in the rest of Europe. 



 




Basics 



 




Before the f 


indings of accident investigations are presented, it is necessary
 




to define some of the basics of aviation safety. 



 




Accident rate zero 



 




The reliability of air transport in developed countries has improved to a
 




considerable level since about 2000. This positi 


ve trend is countered by
 




the increase in traffic density, which will potentially lead to higher accident
 




rates in the future if the accident rate per flight does not improve further. 



 




It will probably never be possible to achieve an accident rate of zero.
 




N


evertheless, it remains, of course, the target of the traffic pilots. 
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9.1.4 


 


Safety 



 




The proportion of accidents that could have been prevented by the
 




crew/mechanics 


 


etc. is about 70% (National Civil Aviation Review
 




Commission 1998). In these accidents 


, the notion 


 


of


 


"human error," often
 




of pilots 


, is involved 


. On the other hand, the number of cases in which the
 




pilots could have prevented an accident is uncounted and statistically
 




difficult to record. 


 


Human error is hardly the only and decisive reason for
 




bringing 


 


about such an accident. To his explanation, James Reason's
 




model has spread. This model is based on several preventive levels. The
 




failure of a single level does not yet lead to an accident. Only when several
 




levels fail can an accident occur  


(see  


next  


il


lustrations) 


. We are talking
 




about a safety net or a safety chain (Reason 1991). 



 




A little shortened, but aptly worded: 



 




• legislators and authorities ensure the design and compliance with
 




uniform standards in aircraft construction, crew training and
 




infrastructure 


,



 




•


a


ircraft manufacturers build the aircraft and its systems 


,



 




•


f


light companies ensure aircraft maintenance, personnel selection,
 




training and compliance with the desired operating standards 


,



 




•


p


ilots provide preventive care for the low 


-


ris


k operation possible and in
 




the event of disturbances to their safe defusing. 



 




Mistakes are made at each of these levels and the pilots are the last of a
 




long chain of participants who can prevent an accident. They are the last
 




link in the security chain an 


d are therefore mistakenly seen as the main
 




contributors. 
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Figure 


 


Swiss Cheese Model 



 




Source: PLANE consortium 



 




The two illustrations clearly show that the faults in any safety barrier must
 




be closed or reduced as much as possible in  


order to avoid fatal accidents.
 




For error three in the lower figure, this has not been achieved and thus led
 




to a fatal accident. 



 




Economics and aviation safety 



 




If


one  


theoretically want 


ed


 


to achieve complete safety, for example, in
 




order to limit the impac 


t of an explosion in the cargo hold,  


one would have
 




to


divide all cargo rooms into small quotas and equip them with special,
 




very expensive plastic plates. They would literally be bomb 


-


proof, but
 




instead of 40t, they would weigh maybe 140t. This is  


unreali 


stic  


because  


it
 




is


extremely uneconomical. 



 




Aviation safety is therefore always a compromise between  


danger 


,
 




risk and cost. 



 




S


tatistics show that: 



 




•


a


irlines in developed countries are safer than in less developed
 




countries 


,



 




•


p


assenger flight  


operators are safer than cargo flight operators 


,



 




•


l


arge airlines are safer than small ones. 
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General Aviation, however, apparently provides a sufficient level of
 




security. There is an accident every 10 


.


000h, and no one changes
 




anything in terms of the tech 


nical requirements for the planes or the
 




expertise of the pilots. A significant risk is deliberately taken into account
 




here, possibly also because a significant reduction in the risk of accidents
 




would probably be accompanied by greater financial expendit 


ure. 



 




However, a major airline with this level of security would have about 100
 




accidents at 650 


.


000 flights a year, a third of them with fatally injured
 




people.  


It


 


would have no chance of succeeding and would drop out of the
 




market. T 


h


erefore, the legal re 


quirements for commercial aviation are at
 




an overall higher level. But here, too, there are still large differences in
 




the frequency of accidents, which can still be explained by technology or a
 




different environment alone. Large air operations generally ( 


but not
 




always) offer a much higher level of flight safety than small ones. This also
 




applies to low 


-


cost flight companies, some of which operate more securely
 




than network carriers (Flouris 2006). Safety is primarily a question of fleet
 




size and not of th 


e airline's pricing policy or positioning on the market. 



 




For more information, visit EASA's page at: 



 




https://www.easa.europa.eu/sites/default/files/dfu/218346_EASA_ASR_2018_SU
 




MMARY.pdf 



 




9.1.5 


 


Murphy's Law 



 




Murphy's Law is a  


maxim 


 


based on US engineer Edward A. Murphy, which
 




makes a statement about human error, or about the sources of error in
 




complex systems. 



 




Murphy's original wording reads: 



 




"If there are two or more ways to get something done, and one of them
 




can end in disaster, 


 


someone will choose tha 


t way 


."


 


The motto is used in
 




modern technology as an analytical benchmark for error avoidance
 




strategies, e.g. through the Fail 


-


Safe 


-


Principle.  



 




Some examples to better clarify the law: 
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•


i


f you wait for a public transport, the mea 


ns of transport of the other
 




direction always comes first 


,



 




•


s


omething is not possible when you desperately need it 


,



 




•


i


f you change one lane in a traffic jam because the other  


queue  


is
 




progressing faster, it will stall and the original one will travel fas 


ter. 



 




However, this  


law  


should not be seen as  


law  


in the mathematical or
 




physical sense, but also has something to do with a feeling. 



 





 





 





 





 





 





 





 





 





 




Figure 


 


 


E.A. Murphy at work 



 




Source:  


http://janpauls.blogspot.com/2009/07/ 



 





 




For more information see: 



 




https://en.wikipedia.org/wiki/Murphy%27s_law 



 





 




Assignment: 



 




• Take a critical position on the law listed above. Also note  


your  


own
 




experiences. 
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9.1.6 


 


Summary 



 




In the introduction it became clear that the issue of human factors and
 




human errors is of paramount importance for the prevention of fatal flaws
 




in aviation. It  


was shown  


that a large number of people from different
 




disciplines are involved in the development, production and operation 


 


of
 




aircraft 


.



 




It turns out, however, that the 


 


number of 


 


fatal aircraft accidents  


is



 




declining sharply and that their  


amount 


 


depends  


on the aircraft category.
 




However, it also shows that even the best training cannot completely
 




exclude the occurrence of fatal accidents, as the examples of aircraft
 




accidents show. 



 




Therefore, improving human performance should  


always be a goal 


.



 




Furthermore, the Reasen model shows that a single error usually does not
 




lead to a fatal accident, but that it is always the sum of failures at the
 




various levels. Preventing this requires efforts at all levels. 



 




The extreme tension between economy and flig 


ht safety can also influence
 




errors. 



 




Last but not least, Murphy's law is considered in its effectiveness and  


is
 




critically questioned. 
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9.1.7 


 


Exercises 


 


-


 


exem 


p


lary 



 




Multiple  


c


hoi


c


e


 


–


 


Level 1 



 




Anthropotechnics deals with: 



 




1. Adapting work, technology and the  


environment to people 



 




2. Adapting work, technology and education to people 



 




3. Adapting people to work, technology and the environment 



 





 




Free question  


-


 


Level 2 



 




Describe Murphy's law in your own words and classify Murphy's law as a
 




law in a physical or mathe 


matical sense. 



 





 




Essay 


 


–


 


Level 3 



 




1.) Describe briefly what ergonomics are used for, i.e. what does it do to
 




achieve the desired goal?  



 




2.) Explain the terms anthropotechnics and human factors, e.g. in their
 




demarcation from each other! 



 




3.) Briefly  


describe what the data obtained serves as a basis for, i.e. what
 




are the respective goals of anthropotechnics and human factors? 



 




4


.) Choose  


three  


of the "disciplines 


"


 


seen below and describe their
 




influence on Ergonomics. 



 





 





 





 





 





 





 





 




Figure 


 


Disciplines 



 




Source: PLANE consortium 
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PREFACE
 




 



 




Chapter M9.2  


–


 


"Human Performance and Limitations" gives an overview
 




of the human senses and their relevance to human perception. Stude 


nts
 




get an overview of neurological and behavioral learning. The mechanisms
 




of information storage and forgetting are also part of the chapter. 


 


There is
 




a presentation on 


 


h


ow meaningful and sustainable learning can be
 




achieved.  


An explanation of c 


laustrophobia and its importance for aviation
 




concludes the chapter. 



 





 




LEARNING OUTCOMES
 





 




The students should: 



 




-


 


recognize that man is above all a "visual organism", 



 




-


 


get to know the relevance of early childhood education for human
 




development, 



 




-


 


get to know  


the different learning theories in their complexity and the
 




fact that they are not always strictly separable, 



 




-


 


get to know strategies for effective information storage, as well as
 




meaningful learning rules for sustainable retention. 



 




-


 


get to know the importan 


ce of claustrophobia in aviation. 
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9.2


 


Human performance and limitations 



 




Five senses are available to us to get up to information. These are 


 


vision 


,
 




hearing, smelling, tasting, 


 


feeling 


. Man is  


predominant 


ly a  


"being 


 


of
 




vision 


"


.


 


Furthermore important and complementary to this sense is
 




hearing. This does not mean, however, that the other senses  


are



 




unimportant or dispensable to man. Other living beings are quite different.
 




B


at


s


 


for example  


orientate  


themselves  


via acoustics in the 


 


room, moles
 




about the sense of touch. If  


one


 


sense 


 


fails 


, the other senses react more
 




sensitively and partially compensate for the loss. 



 




9.2.1 


 


Smell, taste,  


feel 



 




Smelling is done through the nose. Smells warn us of dangers (smell of
 




fire) or provide pleasant fe 


elings (perfume). They trigger vegetative
 




processes (e.g. salivation in food fragrances). The olfactory  


epithelium
 




measures 


 


6cm


2


 


in humans. A dog, on the other hand, has 1500cm 


2


. This
 




also explains the special suitability of dogs in the field of drug or
 




ex


plosives detection.  


Tasting  


is done through the tongue. It is divided into
 




sectors for sweet, salty, sour and bitter. Therefore, special glasses have
 




been developed for certain drinks (e.g. wine glasses) to allow the drink to
 




slide directly to the preferre 


d zones.  


G


roping is the task of the skin and
 




allows us to perceive touch. The stimulation is absorbed via small  


tactile
 




corpuscles 


, which are unevenly distributed frequently and deep 


ly


 


in the
 




skin. That's why we have the proverbial "sensitivity" 


 


at the tip 


s of our
 




fingers 


 


while other body regions are comparatively sensitive to pain (soles
 




of the feet where a corresponding protective layer (c 


allus 


) is present). 
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Figure 


 


 


I


nformation recording 



 




Source: PLANE consortium 



 





 





 





 





 





 





 





 





 





 





 




Figure 


 


Information processing 



 




Source: PLANE consortium 



 




9.2.2 


 


See


ing



 




Our eyes pick up optical signals about the brightness, color, shape, size,
 




spatiality and movements of the environment. The structure of the image
 




is comparable to its optical parts with a  


camera 


:



 




•


 


pupil, lens and retina  


in the eye 


 


correspond to 



 




•


 


aperture, lens and film  


in the camera. 
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The "setting of the aperture" (size of the pupil) is done via the iris, which
 




is altered via a ring muscle, and thus controls the amount of light
 




incidence. The  


sharpness is adjusted via the lens. It consists of a light 


-
 




breaking, crystal clear, elastic mass. It is suspended over ligaments on a
 




muscle (ciliary muscle). By tension of the muscle, the ligaments loosen 


,



 




t


he lens becomes thicker due to its own elasticit 


y and its refractive force
 




increases (close 


-


up view). Relaxing tightens the ligaments and the lens
 




flattens (remote view). This change in refractive force is called
 




accommodation. The area of sharp vision is 8cm to infinity (theoretical 


ly


)


.



 




Consequences  



 




•


 


Since the ciliary muscle is only relaxed with remote vision, near vision
 




always means a muscle tension, combined with fatigue. 



 




• Fix 


ating 


 


a point also leads to a muscle overexertion, combined with
 




fatigue. 



 




• The lens becomes less flexible due to signs of aging (the water content
 




of the lens mass 


 


decreases 


). The point of reference continues to decline
 




(old 


-


age far 


-


sightedness). Some people w 


ith short 


-


sightedness can do
 




without their glasses in old age (e.g. Helmut Kohl 


 


–


 


ex


-


chancellor of the
 




Federal Republic of Germany). 



 




Spatial vision is created by the slightly different images on the retina,
 




which result from the different angles of the eyes to the  


viewed 


 


object.
 




The combination of the two images in the visual center of the brain
 




creates the impression 


 


of depth 


, which de 


creases with increasing distance
 




and narrowing eye distance. 



 




However, depth perception is also possible with one eye, since the signals
 




received by the eye  


only become actual information in the brain  


in
 




connection with experiences (light, shadow  


casting 


, e


tc.) 


.


 


This means that 



 




incoming information needs to be interpreted by the brain first. That's why
 




it's so easy to outsmart the brain with optical illusions. 
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Figure 


 


Eye



 




Source: PLANE consortium 



 




Figure 


 


Age


-


related 


 


farsightedness 



 




Source 


:


 


https://patentimages.storage.googleapis.com/WO2003015795A1/imgf000003_0001.png 



 





 





 





 





 





 





 





 





 





 





 




Video:  


https://www.youtube.com/watch?v=nbwPPcwknPU 



 




Here are some examples of optical illusions. 



 




Figures 


 


Different illustration of optical illusions 



 




Sources 


:



 




https://www.blickcheck.de/wp 


-


content/uploads/2017/04/hi_optische_taeuschungen.jpg 



 




https://www.brillen 


-


sehhilfen.de/optische 


-


taeuschungen/images/optische 


-


taeuschung 


-


pfeile.png 



 




https://www.and 


inet.de/bilder/optische_taeuschungen/geometrische_illusionen/verschobene_quadrat
 




e.png 



 




https://www.brillen 


-


sehhilfen.de/optische 


-


taeusch 


ungen/images/optische 


-


taeuschung 


-


parallele 


-


linien 


-
 




2.png 
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Video:  


https://www.youtube.com/watch?v= 


-


IWk5NkxQF8 



 





 




Assignment: 



 




• Describe how each image  


creates an 


 


optical illusion. 



 




9.2.3 


 


Hearing 



 




The ear converts sound waves into electrical signals that are transmitted
 




to the brain, depending on pitch (frequency) and intensity (sound
 




pressure). 



 




The incoming sound waves first enter the ear canal. The  


ceruminous 



 




glands in the ear canal have the function of catching 


 


dirt 


. They also
 




provide consistent 


 


smoothness 


. This natural function should therefore not
 




be disturbed by the removal of the earwax. Th 


e


auditory tube 


 


is a direct
 




connection to the oral cavity. It provides the necessary pressure
 




equalization. Opening the mouth supports this function and thus prevents
 




damage to the hearing organ. 


 


The  


reception 


 


of the sound waves occurs
 




through the eardrum  


at the end of the ear canal. The vibrations generated
 




here are diverted to  


the malleus (“ 


hammer 


”)


,


incus (“ 


anvil 


”)


 


and  


stapes
 




(“


stirrups 


”)


.


Because of the l 


everage  


there is a  


20


-


fold amplification in
 




terms of the vibration intensity of the eardrum. The  


stapes  


passes the
 




vibrations to the  


cochlea (“ 


snail 


 


shell”) 


. The liquid surrounding it runs
 




along the 


 


cochlear duct 


 


and


 


is compressed by the  


travelling  


waves
 





 




7



 




 






















produced. The fine s 


ensory  


hairs  


are  


stimulate 


d and pass on this
 




information  


in the form of 


 


an electrical impulse. Damage to these sensory
 




hairs 


 


is irreversible and thus leads to permanent hearing loss, e.g. through
 




continuous 


ly played  


loud music. They react to different freq 


uency ranges
 




and are distributed accordingly on the  


cochlear duct 


.



 




There are 3 circular ampullae and 2 saccules in the three semicircular
 




canals. The ampullae give information about the movement of the head in
 




the spatial axes X, Y and Z. The saccule deter 


mine the information about
 




the position in the room. They are arranged around 90° offset to one
 




another. 



 




In addition 


 


to the destruction of sensory ha 


ir


s and thus the ability to
 




absorb certain frequency ranges,  


damage to hearing can  


also lead to the
 




impairm 


ent of the sense of balance and the sense of  


position  


with the
 




corresponding consequences. 



 





 





 





 





 





 





 





 





 





 





 





 





 




Figure 


 


 


Ear



 




Source: PLANE consortium 



 




Figure 


 


 


Inner ear 



 




https://oercommons.s3.amazonaws.com/media/courseware/openstax/m44760/Figure_36_04_04.jpg 
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Video:  


https://www.youtube.com/watch?v=cChx6oZGJpk 



 





 




For more information, visit: 



 




https://sciencing.com/psychologica 


l


-


theory 


-


five 


-


human 


-


senses 


-


5933165.html 



 




9.2.4 


 


Information processing 



 




By no means 


 


is every stimulus surrounding our sensory organs absorbed
 




and processed 


. And by no means 


 


is


 


everything we take in 


 


also 


 


something 



 




we consciously perceive. The brain filters out many  


stimuli for
 




consciousness, so we realize only the most important thing 


s


. It would also
 




be fatal if all stimuli reached our consciousness,  


as


our brains would
 




simply be overwhelmed with t 


his


. How this stimulus is interpreted depends
 




on a few other  


factors, e.g. experiences, current mental constitution,
 




situation, etc. From this context, it can already be clearly seen that the
 




same external stimulus does not necessarily lead to the identical reaction
 




in two people. 



 




9.2.4.1 


 


Learning 



 




An


 


eagle flies up and  


can  


see things over a very long distance 


. A cheetah
 




is fast. A bat also  


“


sees 


”


 


at night and a fish can breathe underwater. Every
 




animal is specialized and thus optimally adapted to its habitat. And
 




human 


s


?


They 


 


are


 


not particularly fast, not very strong and as 


 


far as  


their 



 




sensory organs are concerned, every domestic cat is better equipped. In
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the great outdoors, man is hardly viable without aids. But what is the
 




specialization of man? He is extremely capable of learning. 



 




9.2.4.1.1 


 


Learning at the neurological level 



 




Chil 


dren learn more  


within a few months  


than any student in 4 years.
 




Babies and toddlers not only learn things within a very short time, they
 




can do a lot of things better than any adult. Newborns, for example, are
 




universal linguistic geniuses.  


They 


 


can  


recog 


nize  


the sound structure of
 




each language. For example, a Japanese baby can distinguish the sounds '
 




R ' and ' L ' from each other. An adult Japanese no longer succeeds  


in
 




doing so  


because the distinction is unimportant for his  


or her  


language.
 




Bilingual e 


ducation should therefore begin in pregnancy.  


Someone who
 




lives in a foreign country for many years can only come close to achieving
 




the learning success achieved in the first years of life. 



 




For babies to learn so much in a short period of time, the brain  


needs to
 




do a lot 


of work 


. This assumption is confirmed by studies of energy
 




consumption, which is a measure of brain activity. A three 


-


year 


-


old's brain
 




uses twice as much energy as an adult's. This is  


due to  


the processes in
 




the brain.  



 




In a newborn, each  


nerve cell in the brain has about 2500 contact points
 




with other nerve cells. By the age of 3, there are already 15000. After
 




that,  


through  


experience and learning, superfluous cell contacts recede
 




until only the compounds  


remain  


that are actually  


needed. Whether a
 




connection persists 


, and in which 


 


intensity 


,


 


depends on how often it is
 




used. This is like a 


 


track 


, the more people use it, the wider it gets. When  


it



 




is no longer used,  


it becomes overgrown 


 


again as if  


it


 


had never been
 




there. The loss o 


f connections makes us less flexible. A preschooler's brain
 




is therefore more active, connected and flexible in every way than an
 




adult's brain. So from a neurological point of view, children are geniuses. 
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Figure 


 


 


Learning geniuses Lara and Luk 


as


 


Figure 


 


 


Neuron 



 




Source: Norbert van Hall 



 




Source: PLANE consortium 



 




The wide 


-


branched dendrites (bottom right of the picture) are the
 




reception center of the nerve cell. The nerve fiber (axon) relays the
 




impulse to the  


downstream nerve cell. 



 




9.2.4.2 


 


Learning at  


a


behavioural level 



 




Just as every person acts as an individual in  


their 


 


actions and thinking,
 




there is not only one theory of learning. On the contrary, numerous
 




approaches have been developed and researched that every hu 


man being
 




can more or less 


 


observe 


 


in and within himself. Many theories have been
 




derived and transmitted from the animal kingdom. 



 




9.2.4.2.1 


 


Habituation 



 




Habituation  


is the learning process 


 


that is easiest to understand 


. For
 




example, at some point we no longer percei 


ve a scratchy sweater on our
 




skin. Although we feel a constant 


 


stimulus 


, it no longer penetrates into our
 




consciousness. We learn to ignore the unpleasant 


 


impulse 


. Sleeping on a
 




busy road is also no longer difficult after a habituation period.
 




Nevertheless 


, the stimuli are still there, but they no longer lead to a
 




reaction. 



 




9.2.4.2.2 


 


Classical conditioning 



 




This form of learning goes back to probably the most famous researcher in
 




this field, Ivan Pavlov with his dogs. He combined a previously neutral
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stimulus (light)  


with an unconditional stimulus (bone), which triggers a
 




certain reflex act 


ion


 


for itself (saliva flow). If this is repeated several
 




times, turning on  


the


 


light  


alone  


is sufficient to activate the flow of saliva.
 




The dog has learned to combine the two stimu 


li.



 




In humans, this form of learning plays a minor role. For example, the pupil
 




reflex can be triggered by conditioning using a sound signal. 



 




9.2.4.2.3 


 


Operant  


c


onditioning ( 


l


earning  


through 


 


s


uccess) 



 




In animals, this form of learning was mainly studied in rats  


and mice,
 




which receive food through a feed dispenser by pressing a lever. If a
 




reward is repeatedly given by repeated lever pressing, which initially
 




seems nonsensical, the animal will later press the lever in case of a feeling
 




of hunger. 



 




Man, too, perfo 


rms actions that at first glance seem absurd. Why, for
 




example, should you throw money into a vending machine 


 


–


 


and thus
 




actually throw it away? We have learned that through our money injection
 




we receive a corresponding equivalent value in the form of a p 


roduct (e.g. 



 




at a 


 


ticket or cigarette machine 


)


.



 





 





 





 





 





 





 





 





 





 




Figure 


 


 


Classic conditioning 


 


 


 


 


Figure 


 


 


Operant conditioning 



 




Source: PLANE consortium 
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9.2.4.2.4 


 


Learning through trial and error 



 




In the case of wild animals, the principle of simply trying things out is a
 




survival strategy. When foraging, movements need to be tried in order to
 




be successful in hunting. People just try things, too. This learning process
 




shows us very quickly whether  


we are on the  


wrong track 


, whether we
 




want to change a starter ourselves without help or put together a puzzle.
 




If the result doesn't match our goal, we learn that we were wrong in the
 




solution and try a different way. 



 




9.2.4.2.5 


 


Learning through imitation and observ 


ation 



 




Imagine facing an unknown situation in public, such as visiting a new
 




employer's factory canteen for the first time or a ticket machine in a
 




foreign city.  


You are afraid of standing out in an awkward way 


 


because
 




you're doing everything wrong. The eas 


iest way to do this is to stay in the
 




background and let  


experienced  


people take the lead. Then, in the literal
 




sense,  


you  


look over their shoulder. 



 




9.2.4.2.6 


 


Learning through insight 



 




It is a highly developed form of learning and  


has been mastered  


by only
 




monkeys 


 


and


 


humans. It describes the ability to capture and analyze
 




complex situations and finally select a suitable solution for the problem. In
 




the best case scenario, we will find t 


he right solution without a failed
 




attempt. For example, we  


can  


succeed in building a small shelf without
 




any guidance or help, because we can recognize the system or structure. 



 




9.2.4.2.7 


 


Learning through tradition 


 


or information sharing  



 




Just because people can com 


municate with each other, information  


can be
 




shared. In the animal kingdom, this is known from the bees, which pass
 




on the location of forage plants encoded by abdominal movements. People 



 




can


 


for example ask  


the  


way


 


if they don’t know how to get somewhere. 



 




The answer eventually leads them to the goal.  


The  


development 


 


of
 




tradition 


, for example, is expressed in the question of  


whether you break
 




your egg for breakfast of whether you crack it. 


 


As a rule, you use the
 




variant you got exemplified by your parents i 


n your childhood without ever
 




questioning them. In this way, different ways of thinking and patterns of
 




action  


are  


developed in different cultures. 
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Figure 


 


 


Learning through imitation 


 



 




Source: PLANE consortium 



 





 




However, it must be noted  


that the individual learning theories cannot
 




always be sharply separated from each other. 



 




For more information, visit: 



 




https://www.britannica.com/science/learning 


-


theory 



 




9.2.5 


 


Attention and perce 


ption 


-


information storage 



 




Stages of storage 



 




Without storing the ingested information in the brain, it is not possible to
 




act on 


 


and  


to


evaluate information properly. However, different stages
 




need to be passed through to save them 


 


for good 


.



 




9.2.5.1 


 


Sensory  


memory 



 




All information of the sensory organs enters the  


sensory 


 


memory directly
 




and lingers there for about 20 seconds in the form of electrical vibrations.
 




Without  


the sensory memory 


, for example, we would not be able to piece
 




together words read or spoke 


n into a meaningful sentence. So it allows us
 




to relate successive things 


 


to each other 


 


and experience them as a related
 




entity. It also acts as a filter for the downstream short 


-


term memory.  
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9.2.5.2 


 


Short 


-


t


erm Memory 



 




The  


s


hort 


-


t


erm Memory is chemical in nature a 


nd stores information for
 




up to 20 minutes. The incoming impulses are mapped as RNA imprints
 




and, if necessary, handed over to the  


l


ong


-


term memory for final storage.
 




The  


s


hort 


-


t


erm  


m


emory is "more stable" than the 


 


sensory memory 


. Only
 




an electric shock or 


 


a strong sensory impression can delete the
 




information. After such a shock, we forg 


e


t what happened within the last
 




20 minutes  


–


 


we


still know 


 


what happened before that, 


 


provided it
 




reached  


our  


long 


-


term memory. 



 




9.2.5.3 


 


Long 


-


term memory 



 




The long 


-


term memory is th 


e carrier of all the information that is relevant
 




to our behaviour. It makes it possible, for example: 



 




• to recognize faces, relatives, friends and acquaintances, 



 




• to visit specific places specifically from addresses and spatial
 




circumstances, 



 




• to understand the meanings of words and to use language as a means of
 




communication, 



 




• to recognize landscapes etc. from optical impressions, 



 




• to master entire thinking strategies of solving problems, 



 




• to combine newly acquired  


knowledge with things already known. 



 





 





 





 





 





 





 





 





 




Figure 


 


According to the Atkinson 


-


Shiffrin model of memory, information passes through three
 




distinct stages in order for it to be stored in long 


-


term memory 



 




Source: PLANE consortium 
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Video:  


https://www.youtube.com/watch?v=bSycdIx 


-


C48



 




9.2.6 


 


Forgetting curve 



 




The long 


-


term memory has the basic task of storing information in a time 


-
 




stable manner. However, this (unfortunately) does not mean that 


 


all the
 




information we have ever included in the long 


-


term memory can be
 




accessed from it throughout our lives. Much of it drops into the
 




unconscious part of the long 


-


term memory after days or years and is
 




therefore no longer available for our conscious m 


emory, but can be
 




retrieved under certain conditions. 



 





 





 





 





 





 





 





 





 





 




Figure 


 


 


Forg 


etting 


 


curve 



 




Source: PLANE consortium 
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Memory 



 




As can be seen from a previous graph, the optical channel provides about
 




83% of all sensory information. One could therefore  


assume that, for
 




example, additional acoustic information or touching an object is
 




redundant once you have seen it. But this is a fallacy. Only the interaction
 




of seeing and touching (not in the additive sense) leads to a significant
 




improvement in learnin 


g and remembering. 



 




From the point of view of the amount of sensory information, we are “eye”
 




beings. As far as the thoroughness and reliability of our memory is
 




concerned, we are undoubtedly “hand” beings, which is exemplified by the
 




German word for “actio 


n”


–


 


“Hand 


-


lung”. 



 




This inevitably leads to demands for  


our


 


learning: 



 




•


g


et used to using as many  


input 


 


channels as possible 


,



 




•


t


ry to support (visualize) written or acoustic information with optical
 




information. 



 





 





 





 





 





 





 





 





 





 





 





 




Figure 


 


 


What we  


remember 



 




Source: PLANE consortium 
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9.2.7 


 


Learning  


r


ules from  


m


edical 


 


science 


/


b


iology 



 




From the knowledge of the processes in the brain and from different
 




learning theories, the following learning rules have been developed. They
 




apply to both learners and  


teachers. 



 




Knowing learning goals 



 




The learner must be personally aware of the value and importance of what
 




they are learning at all times. Only then will their drive and attention be
 




aroused, the pupil will be motivated to learn, the organism will be shifte 


d
 




to “reception mode” and the content will be stored well.  



 




Meaningful content 



 




If the use of learning material is not visible from its relationship to reality
 




or from the previous learning content, it will be anchored in the brain only
 




very poorly. It is a 


lso worthless later because it is stored in isolation and
 




will not be available for further thought connections. Order and structure
 




of a topic or classroom are therefore to be based on real learning
 




objectives and according to their understanding  


–


 


not ac 


cording to
 




historical or technical points of view. 



 




Curiosity compensates for " 


being shy with  


strangers" 



 




Where curiosity, fascination and expectation are lacking, the vital
 




willingness to learn is not aroused for an initially foreign substance.
 




Rather, the confrontation with the unfamiliar triggers reactions in the brain
 




which perhaps still enables remembering, but not understanding, and in
 




the case of stronger reactions also cements the resistance to the learning
 




material. The consolidation and  


processing of the recorded information can
 




no longer take place. 



 




Presenting new contents in old packages 



 




Unknown = hostile = stress. The negative hormone  


situation  


triggered by
 




this blocks thinking and combining and prevents the substance from
 




anchoring it 


self associatively. Familiar "packaging," as a synonym for
 




something familiar, on the other hand, mitigates the defense against the
 




unknown and also conveys a small sense of achievement through the
 




feeling of recognition. 
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Statement before term 



 




By explainin 


g facts or contexts, without mentioning the term to be
 




clarified, established association patterns are awakened, in which the
 




actual new term, which one is now curious about, can then be firmly
 




anchored. 



 




Additional associations 



 




Through illustrative accompa 


nying information and examples, new
 




information receives, a “signal of recognition” for the brain. A vivid
 




representation allows further input channels and otherwise inactive brain
 




regions to resonate. This guarantees better transitions into short 


-


term and 



 




long 


-


term memory and offers more versatile ways to retrieve the
 




information later. 



 




F


un



 




Fun and success create a learning 


-


positive hormone system and thus
 




ensure that the storage processes in the brain function properly.
 




Therefore, information associated w 


ith positive experiences is particularly
 




well processed and understood. But don't exaggerate.  



 




Multiple 


 


input channels 



 




Offering the learning material via as many input channels as possible
 




encourages imprinting and processing. The more fields of perception 


 


in the
 




brain are involved, the more association possibilities for deeper
 




understanding are found, the greater attention and motivation for learning
 




are, and the sooner you find the information you have learned when you
 




need it. 



 




Repetition of the informati 


on



 




Learning material should be absorbed repeatedly at intervals. If a piece of
 




information is repeatedly received via ultra 


-


short 


-


term memory, it can be
 




associated with several memory contents that already exist. 



 




9.2.8 


 


Claustrophobia 



 




Claustrophobia (lat. claustrum “closure, latch, lock”) is a specific
 




(“isolated”) anxiety disorder. Those affected can be afraid of actually being
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or feeling locked up or even of the mere presence of narrow or closed
 




rooms. In extreme cases, a closed door  


can lead to panic attack. It makes
 




sense to divide claustrophobia into two related fears: 



 




• the fear of suffocation and 



 




• the fear of constriction. 



 





 




In these situations, patients may experience hyperventilation and sweats. 



 




Claustrophobic fears are common i 


n everyday life. They appear in
 




elevators, buses and trains, but also in department stores, cinemas and
 




generally at crowds. Also, the symptom is known in offices that offer
 




multiple workplaces. 



 




Claustrophobia is particularly important in MRI examinations, 


 


as the
 




patient has to lie in a tube for up to 30 minutes and behave calmly in
 




order to ensure sufficient image quality. This fact is now countered at
 




individual examination centers with “open MRI systems”. 



 




In a study by Murphy and Brunberg, during an arbi 


trarily selected seven 


-
 




week examination period of 939 patients who were 18 or older, 134
 




people (14.3%) needed some form of medical sedation (up to general
 




anesthesia) due to outspoken anxiety reactions so that the MRI exam
 




could be performed. 



 





 




The psychod 


ynamic background of claustrophobic fears often lies in the
 




inhibition of expansive and defensive behavioural patterns in affected
 




people. They don’t distance themselves enough in interpersonal
 




relationships, and the resulting fear of capture, being crampe 


d and
 




suffocation, is shifted to symbolic situations. 



 





 




Figure 


 


 


Open MRI system 



 




Source:  


https://www.deutschlandfunkkultur.de/kernspin 


-


gegen 


-
 




krebs.1067.de.html?dram:article_id=175460 
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Importance of claustrophobia in aviation 



 




Claustropho 


bia is also or can become a problem in aviation. Work
 




situations in confined spaces, such as tanks, avionics rooms, etc., are not
 




commonplace, but they cannot be ruled out. Therefore, especially when
 




claustrophobia problems are known to employees, appropri 


ate actions
 




should be taken. Either other employees should carry out this work or the
 




employee should be provided with appropriate assistance/therapy. 
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9.2.9 


 


Summary 



 




In the chapter "Human Performance and Limitation" it becomes clear that
 




humans absorb about 80% of their information through the eyes and how
 




(spatial)  


vision functions. Also, the function 


ality 


 


of the ear, as the sense
 




organ which has the second largest im 


portance for the  


reception of
 




information 


,


 


is shown in detail. 



 




Furthermore, learning is presented at the neurological level, in its
 




importance for early childhood development, with the result that children
 




should be playfully challenged and encouraged. At  


the behavioral level,
 




different learning theories  


are  


presented in their complexity and
 




importance for learning. 



 




In the subchapter "Perception and Information Storage" it becomes clear
 




that when learning 


,


 


as many senses as possible should be addressed in
 




o


rder to maximize the performance 


 


of our memory 


.


L


earning  


by acting  


is
 




of particular importance. 



 




The observance of simple learning rules can affect the recording and
 




storing of information  


quite positively, whereby the respective learning
 




rule or its combin 


ation of the learning situation 


 


depends on 


 


"what one
 




wants to learn". 



 




Information on c 


laustrophobia and its potential relevance to aviation, e.g.
 




w


hen working in tight fuel tanks,  


complete  


the chapter. 
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9.2.10 


 


Exercises  


–


 


exemplary 



 




Multiple Choi 


c


e


 


–


 


Level 1 



 




At what age do the contact points between the nerve cells in the brain
 




recede? 



 




1. From about a year 



 




2. From about three years  



 




3. With the onset of puberty (about 12 


-


14 years) 



 





 





 




Free question  


-


 


Level 2 



 




a)


 


Describe briefly how the  


storage of  


informa 


tion works. 



 




b)


 


Explain how information from the unconscious part of memory can be
 




reactivated  


in the conscious part of memory. 



 





 





 




Essay 


 


–


 


Level 2 


-


3



 




Human is called an outright visual being, i.e. the eye is the most
 




important sensory organ through which most in 


formation is recorded. 



 





 




1.)


 


Briefly describe to what extent the eye  


in its function  


can be compared
 




to


a camera. 



 




2.)


 


Describe how spatial vision works and explain whether spatial vision is
 




possible with one eye. 



 




3.)


 


How do  


close  


and  


distant vision  


come about and  


what is "more
 




exhausting" for the eye? 



 




4.)


 


Wh


y is man  


subject to "optical illusions"? 
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PREFACE
 




 



 




Chapter M9.3  


–


 


"Social Psychology" gives an overview of responsibility.
 




Basic relationships of responsibility according to the theory of Ropohl  


are
 




described. 



 




Motivation and the factors that influence motivation are described
 




according to the motivational model of Heckha 


usen. 



 




Motivation and demotivation and their causes as a basic prerequisite for
 




job satisfaction are described with the aid of various approaches and
 




explanations.  



 




We explain p 


eer pressure and  


how to avoid it,  


teamwork and 


 


how to
 




promote it 


, as well as the 


ir characteristics. 



 




The auto 


cratic 


 


and cooperative leadership style 


s


 


are described in detail 


,
 




including their strengths and weaknesses 


.



 





 




LEARNING OUTCOMES
 





 




The students should: 



 




-


 


get to know the relevance of responsibility for oneself and others,
 




especially in aviation, 



 




-


 


get to know the essential factors for motivation, but also for
 




demotivation 


,


 


and the effects on oneself and on the employer or
 




company, 



 




-


 


recognize that a group is still not a team and what makes a team, 



 




-


 


recognize that employee leader 


ship virtually never 


 


occurs in a “pure”
 




form 


, but the tendency is clearly towards cooperative employee
 




leadership. 
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9.3


 


Social Psychology 



 




9.3.1 


 


Responsibility  


–


 


introduction 



 




The concept of responsibility, according to the common view, denotes the
 




attribution of a duty to an acting person or group of persons (subject) to
 




another person or group of persons (object) on the basis of a normative
 




claim made by an instance. This duty 


 


can be demanded and is to be
 




justified before said instance. Actions and their results can lead to
 




consequences such as praise and rebuke, reward, punishment or demands
 




for compensation, depending on the social practice and value system. The
 




relationship  


between the actors involved is linked to the outcome of the
 




action.  



 




The social norms underlying responsibility can have a legal, religious,
 




ideological or moral origin. But responsibility can also be based on a self 


-
 




chosen ideal as a standard that only ap 


plies individually. However, in this
 




case too, the claim is connected to effects on other persons or institutions.
 




This is because the concept of responsibility only makes sense with the
 




involvement of the world. In any case, the attribution of responsibil 


ity
 




presupposes the assumption of freedom of action and an effective
 




influence of the actor on the outcome of the action. Whether and to what
 




extent such self 


-


determination is given is a matter of debate and is
 




critically discussed in the philosophy of min 


d. By challenging justification,
 




responsibility is bound by the argument of reasoning and the rationality of
 




the parties involved. Because of their orientation towards norms and
 




evaluations, responsibility is also an ethical issue. 



 




If a person is assigned  


responsible for a specific or permanent task, we
 




speak about responsibility. While the basic relationship of the concept of
 




responsibility  


–


 


someone is responsible for something to someone  


–


 


is not
 




disputed, there is a variety of opinions about the individ 


ual dimensions of
 




the term. Depending on the scope (for example in politics, economics, law,
 




psychology), the term has a different content. This applies both to the
 




scope of the jurisdiction and to the validity of the standards depending on
 




which responsib 


ility is ascribed. 
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9.3.2 


 


Basic relationship of responsibility  


–


 


relationship of responsibility
 




between individuals and groups 



 




The concept of responsibility proves to be at least a triple relationship,
 




linking the subject of responsibility, the area of  


responsibility and the body
 




of responsibility. Now all three, subject, area and body, have changed
 




decisively in the history of modern secularization. God's responsibility is
 




replaced by the totality of all reasonable beings in the present and the
 




future,  


and, if necessary, also by non 


-


human nature; the area of
 




responsibility is expanded by the quantity of all new technologies,
 




especially those in which the human being is aware of the fundamental
 




non


-


predictability of its consequences. This is closely linke 


d to the
 




fundamental change in the subject of responsibility, which must quite
 




obviously give up both its limitation to the individual and its limitation to
 




those actions for which it was responsible in a conscious sense. 



 





 




Basic relationships of responsibi 


lity according to Ropohl 



 




One of the most well 


-


known matrixes about basic relationships of
 




responsibility was developed by Ropohl and is presented below. 



 




 


(1)


 


(2)


 


(3)



 




(A)


 


Who


 


Ind


i


vidual 


 


Corporation 


 


Society 



 




is


responsible 


 


 


 



 




for



 




(B)


 


What 


 


action 


 


product 


 


default 



 




(C)


 


For what 


 


consequences  


consequences  


remote and late
 




predictable 


 


unpredictable 


 


consequences 



 




(D)


 


Why


 


moral rules 


 


social values 


 


state laws 



 




(E)


 


To


 


what 


 


conscience 


 


verdict of  


court 



 




others 



 




(F)


 


When 


 


before:  


currently 


 


afterwards:
 




prospectively 


 


retrospectively 



 




(G)


 


How


 


actively 


 


virtually 


 


passively 



 





 




Figure 


 


Basic relations of responsibility 
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Definition  


of responsibility  


among individuals and in the group 



 




requirements. This term also refers to ... “the attribution to a position or
 




role with a range of tasks which is characterized by considerable room for
 




manoeuvre and corresponding independent decision 


-


making powers, as
 




well as high risk of impact”. 



 




So resp 


onsibility can be understood as: 



 




1) a feature of persons and their personality, and 



 




2) a feature of environments in the sense of social contexts, positions,
 




roles, problems, situations, etc. 



 




The same goes for attributes such as “accountable” or “responsibl 


e”.



 




Individual action is also social action, because it takes place in social
 




reference systems and is always subject to social interpretations of
 




responsibility. This applies not only to communicative and cooperative
 




action, but also to instrumental and r 


epresentational environments. The
 




social character becomes particularly obvious, however, when individual
 




action is part of a collective context of action that requires communication
 




and cooperation! Not only the actor themselves, but also the outside
 




obse 


rver always interprets (and reconstructs mentally) what he or she
 




sees as responsible (or irresponsible) action; and in doing so, he or she
 




draws on the social patterns of interpretation that are common in their
 




society, culture or subculture. As in genera 


l psychology, social psychology
 




is mainly concerned with an area that has to do with person 


-
 




environmental interaction.  



 




For example, empirical studies are carried out into the causes that people
 




in certain situations (e.g. success or failure) name for thei 


r behaviour or
 




its consequences. 



 




In the empirical research tradition, the focus is on altruism and prosocial
 




behaviour (aid behaviour). 



 




The Milgram experiments, for instance, show that many people are willing
 




to inflict greater and greater pain on another  


person at the direction of the
 




investigator, few people refuse to act in this way. 
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The experiment was repeated several times in a similar way and always
 




showed comparable results. 



 




Many people in anonymous groups do not feel personally responsible for
 




helpi 


ng other people even in extreme emergency situations. Links
 




between responsibility and emotion or the topic of responsibility as
 




achievement are at the forefront of recent work. 



 




For more information on the Milgram experiment, visit: 



 




Source:  


https://simplypsychology.org/milgram.html 



 




9.3.3 


 


Motivation 



 




We speak of motivation when behaviour 


 


that is intended to achieve a
 




specific goal is activated. A variety of motives can be responsible for this.
 




They are initially difficult for outsiders to recognize and can at most be
 




derived from the observed behaviour. These motifs can be traced back to
 




needs that have a motivating effect until they are satisfied.  



 




What motivation does a person have to go to work and how can it be
 




increased? 



 




• Fulfilling social norms (“Everyone has to work”) 



 




• Social recognition by salary level and/or position 



 




• External  


tangible incentives: wage, factory apartment, company car,
 




staff discount 



 




• External intangible incentives: work climate, leisure and training
 




opportunities, work organisation 



 




• Inner incentive: The activity as such is fun and interested. 



 




The inner (or: in 


trinsic) motivation is the more permanent one, because
 




the subject performs for its own sake. Some of its motives are fulfilled by
 




the work itself. In the case of people motivated from the outside, the work
 




performance is closely linked to the incentives g 


iven. 



 




The needs of humans fall into 5 categories that build on each other  


(see
 




next figure) 


. The individual levels can be motivated operationally: 
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•


Physiological and safety needs: 


 


Salary level, workplace design,
 




protection against accident hazards, occupational pension insurance 



 




•


Social needs: 


 


Review round 


-


ups, employee orientation 



 




•


Appreciation 


: Reputation in the company, status symbols (company
 




car), promotion 



 




•


Self 


-


realizatio 


n


: Implementing one's own ideas, cooperative leadership
 




style (democracy). 



 




External signs of lack of motivation are: High number of staff ill, expansion
 




of breaks, high turnover rate, “inner resignation”. This cannot be
 




compensated for in the medium and lo 


ng term by creating pressure, and
 




leads to lost productivity. 



 





 





 





 





 





 





 





 





 





 





 





 




Figure 


 


 


Pyramid of n 


eeds  



 




Source: PLANE consortium 
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Video:  


https://www.youtube.com/watch?v=HshJ86 


-


DuUA 



 





 




Assignment: 



 




• What are your motives for gainful employment? 



 




• What incentives do 


es


 


your employer use to address  


your  


motivation? 



 




9.3.3.1 


 


M


otivational model according to Heckhausen 



 




The Advanced Cognitive Motivational Model according to Heckhausen
 




(Process Model)! 



 




The model consists of four basic building blocks:  



 




• the perceived situation, 



 




• a possible action, 



 




• the result of this action, 



 




• t


he consequences that result from the action with a certain probability. 



 




The actor wonders above all: Is the result achievable for me? 



 




An example to illustrate this: 



 




1. Has the outcome already been determined by the situation? 



 




• No, because I am able to acq 


uire the necessary knowledge. 



 




2. Can I influence the outcome by acting on my own? 



 




• Yes, because I have one more week to study. 
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3. Are the possible consequences of the result important enough to me? 



 




• Yes, because if I get a good grade, I will definitely b 


e promoted. 



 




4. Does the result also lead to the desired consequences? 



 




• Yes, the promotion! 



 




9.3.3.2 


 


Essential motivating factors 



 




Motivating goals 



 




A key motivating factor lies in the goals, which are motivating or which
 




preserve and strengthen  


motivation. The following checklist provides
 




information on important requirements of motivating goals: 



 




Realistic  


Set goals that can actually be achieved through your own efforts.  



 




formulation 



 




Challenging  


Search for goals that the participants thems 


elves consider
 




goals 


 


challenging. 



 




Attractiveness 


 


Search for goals that are attractive to the participants. Achieving the
 




goal should have pleasant consequences.  



 




Measurability 


 


Goals must be measurable. Measurability is achieved when goal
 




settings, time periods 


 


and descriptions of conditions are included. 



 




Personal  


Goals must be important for the participants and have something to
 




significance 


 


do with their skills and areas of life. 



 




Self 


-


responsible action 



 




Those who demand self 


-


responsibility must create room for manoeuvre
 




that meets certain requirements. These include: 



 




Decision 


-


Only if the participants can make really relevant decisions it 


 


is



 




making  


possible to promote their self 


-


responsibilit 


y



 




opportunities 



 




No bogus  


Responsibility also means standing up for decisions that later turn
 




responsibility 


 


out to be mistakes. If this is not the case, it can only be  


a case of
 




unreal, “bogus” 


 


responsibility. 



 




Fault  


Mistakes are annoying but inevitable. What matters is how this is
 




tolerance 


 


handled. Anyone who opens up room for manoeuvre for participants
 




and demands self 


-


responsibility must  


expect m 


istakes as well. 



 




Responsibility 


 


Do you tend to solve the problems of  


“your” 


 


par


ticipants  


yours 


el


f


?
 




This is well intentioned, but it has negative consequences. It is much
 




better to guide the participants, but then to let them  


“


run


”


 


alone. 
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Motivation is the totality of motives that are effective in an action which
 




activate, judge and 


 


regulate individual behaviour. 



 




Motivation (Latin motus = movement) in the human sciences as well as in
 




ethnology refers to a state of the organism that influences the direction
 




and energization of current behaviour.  



 




The direction of behaviour means the f 


ocus on goals in particular.
 




Energization refers to the psychic forces that drive behaviour. 



 




9.3.3.3 


 


Types of motivation 



 




Extrinsic and intrinsic motivation  


–


 


incentive model for human
 




behaviour  



 




Extrinsic motivation, e.g.: 



 




(money, recognition in the  


team/class, avoidance of penalties/bad grades,
 




...) and 



 




Intrinsic motivation, e.g.: 



 




(fun, enjoyment of the thing itself, curiosity, interest...) 



 




Creativity, commitment, personal responsibility and reliability are always
 




intrinsically motivated. 



 




Extrinsic m 


otivation  


-


 


coming from the outside  



 




Activities are carried out not for their own sake, but for money or
 




recognition. Action and action goal do not coincide thematically.  



 




Example: 



 




I learn the English vocabulary because I get money for a good grade or
 




face punishment in case of failure (no in 


terest in the content). 



 




Intrinsic motivation  


-


 


coming from the inside, 



 




• Incentive for the behaviour lies in the person. 



 




• Action and action objectives coincide. 



 




• Motivation increases with the match between the person's characteristics
 




and their task. 
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E


xample: 



 




I learn the vocabulary because it's fun, I want to master the language
 




(interest in content). 



 




The intrinsic motivation is usually the stronger one, and definitely the
 




more permanent motivation! 



 




For more information, visit: 



 




https://www.verywellmind.com/theories 


-


of


-


motivation 


-


2795720 



 




9.3.4 


 


Demotivation 



 




9.3.4.1 


 


Causes 



 




If, for example, a boss constantly gives detailed guidelines to his
 




employee, corrects all work and changes it, then after a  


while the
 




employee will give up hope of being able to achieve his aims in this
 




workplace  


–


 


to act and decide independently and to experience him 


-
 




/herself as competent in this way. In this case, of course, if you look more
 




closely, the employee's desire for 


 


self 


-


responsible work has not
 




disappeared, but he or she no longer has any hope of being able to realize
 




this motive in this workplace (or with this boss). But if the need for
 




independent work is an important motive for the performance of this
 




employee, t 


hen he or she is now actually “demotivated”: Precisely
 




because nothing has changed, because they would still like to work
 




independently, the realization that they cannot realize their motive in this
 




activity, will affect their motivation negatively. 



 




In the long run, however, it seems possible to permanently demotivate
 




people in the literal sense that they are giving up certain motives and
 




needs for good. For example, if a person stays in an environment where
 




he is bossed around and patronized for a lo 


ng time, then he may become
 




accustomed to this condition and gradually give up his need  


–


 


and
 




subsequently his ability  


–


 


to become independent and self 


-


responsible.
 




Slowly, this “reduced” work becomes his second nature, and gradually he
 




discovers the benef 


its of having no responsibility and no obligation beyond
 




the assigned task. If he then gets a new boss a few years later who
 




demands more independence and self 


-


responsibility from him, he can
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perhaps still vaguely remember that he had once wished for it hi 


mself. But
 




now he feels overwhelmed and reacts with uncertainty, fear and
 




defensiveness when the boss accuses him of surrendering his mind at the
 




factory gate in the morning. It is by no means certain that he will be able
 




to bounce back on his buried skill 


s and hopes. 



 





 




There are many behaviours that can be perceived as demotivating, such
 




as:



 




• bleating, grumbling and criticism, 



 




• lack of clear orientation, 



 




• distrust, 



 




• lack of resonance and 



 




• pointless tasks. 



 





 





 





 





 





 





 





 




Figure 


 


Hamster wheel 



 




Source: PLANE consortium 



 




9.3.4.2 


 


Inn


er


 


resignation 



 




Why is it that an employee is no longer committed and hauls himself to
 




the workplace without joy? This is the most important step in transforming
 




the internal termination of an employee into new  


motivation.  



 




The inner resignation is not an open act, but a silently creeping and hiding
 




development of an attitude of denial. Many of those affected have been
 




disappointed and injured for years and gradually ceased their
 




responsibility to the company. 
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Si


lence and slowness of the inner resignations make them elusive, so the
 




extent of their damage to the company is often underestimated. The most
 




common reason for internal termination is the false leadership behavior of
 




a supervisor who, for example, does no 


t offer a new perspective to an
 




employee. 



 




The study by the University of Applied Sciences FH Rheinland 


-


Pfalz
 




found ratios of employees affected by inner resignation of: 



 




• 4 per cent in top management, 



 




• 11 per cent in middle management, 



 




• 10 per cent on  


the master level, 



 




• 14 per cent in lower management, 



 




• 17 per cent of administrative support staff, 



 




• 20 per cent for skilled workers, 



 




• 23 per cent for unskilled workers. 



 




(Basis: Survey of executives in the human resources sector of companies of different 


 


sizes and
 




industries.) 



 




9.3.4.3 


 


Demotivation  


caused  


by the boss  



 




The following aspects lead to demotivation and a loss of
 




confidence in working life. 



 




• What I say today will no longer be true tomorrow 



 




When a particular assignment is announced as important, employe 


es
 




generally take it very seriously and strive to complete the work as quickly
 




and flawlessly as possible. In fact, often they work overtime for this.
 




However, it has an absolutely demotivating effect when the boss suddenly
 




dismisses the previously declare 


d important work as a side issue the next
 




day and complains that he does not yet have another piece of work on the
 




table that has never been considered particularly urgent before. This leads
 




to a loss of confidence, especially as the boss makes himself imp 


lausible
 




and ridiculous through such behaviour. 
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• No promises kept 



 




If the supervisor pledges to an employee already in the interview that the
 




gross salary will be increased by 100€ per month after the end of the
 




probationary period and it turns out  


after the end of the probationary
 




period that the supervisor cannot keep this promise at all because the
 




next higher supervisor disagrees with the course of action or agreement,
 




this also very quickly leads to a loss of confidence and to the incredibility
 




of the boss. 



 




• Lack of support and breach of due diligence 



 




A boss has some due diligence towards his staff, that is, he has to make
 




sure his subordinates feel comfortable and are not subjected to any
 




bullying or avoidable danger in the workplace. If a boss 


 


refuses this
 




support (even if only by omission), if a bullied employee turns to him
 




seeking help, or even goes with (so 


-


called bossing) bullying, this does not
 




only ensure a loss of confidence, but will even lead to consequences for
 




the boss relevant unde 


r labour law.  



 




The same applies if there is a conflict and the boss does not stand in front
 




of his employee in a protective manner, but even rebukes him to the
 




assembled team and only tells him in confidence that he is actually on his
 




side. In such cases,  


too, it is a breach of trust and says a great deal about
 




the backbone of the supervisor. 



 




• Obvious preference for individual employees 



 




Even a boss is only a human being, so it is quite understandable if he may
 




prefer one colleague over the other in some ca 


ses. This can be his private
 




opinion, but it should not mean that the employee he particularly likes is
 




allowed to do almost anything and is constantly favoured, while colleagues
 




collect a rebuke for minor things and do not have any special rights. 



 




•


Threats and legally irrelevant warnings 



 




Threats such as “If you do this again, then may God have mercy!” or
 




“You’re going to regret this” belong in the realm of childish arguments but
 




are not suitable for a productive, businesslike working environment. 
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Som


e bosses tend to issue verbal warnings about one 


-


off misconduct. If
 




an employee who has been with the company for a year, for once, passes
 




the lunch break by ten minutes, this is no reason for a warning, yet some
 




bosses are obviously trying to intimidate t 


heir employees this way, or to
 




push them towards handing in their resignation. 



 




• The boss shifts his duties to subordinates 



 




When an employee is due to be terminated, whether operational or
 




behavioural, the boss himself must inform the person concerned. He
 




cannot simply delegate such tasks to another subordinate, or even to his
 




secretary, especially since he would show a lack of backbone toward his
 




subordinates. This also leads to a loss of confidence among the other
 




employees. 



 




All of the above aspects ensur 


e that the employee loses confidence in his
 




supervisor and, in the event of repetition, often leads to a termination of
 




his own by the employee, who prefers to look for a job in which he has the
 




trust of the boss and is enjoying or receiving the necessary  


support. 



 




9.3.5 


 


Peer pressure 



 




Just as a pronounced sense of belonging together can incite a crew to
 




achieving special accomplishments, the phenomenon of group pressure
 




can do the opposite and severely hamper the team's performance.  



 




Groupthink is therefore presen 


t when the members of a very cohesive
 




group have formed an opinion, and it is maintained even under strong
 




counter 


-


arguments  


–


 


however wrong and unrealistic it may be. They
 




adapt so much to peer pressure that they no longer think critically. 



 




The reason for 


 


this is that the individual behaves differently as soon as it
 




is no longer alone but has begun social relations. It seeks bonds and forms
 




coalitions to better manage its own uncertainties and find confirmations.
 




“The pursuit of unity prevents any motivati 


on of thinking about possible
 




alternatives.” 
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This poses dangers, especially in safety 


-


critical areas: 



 




• Not all possible solutions are discussed. Flawed and bad decisions may
 




be the result. 



 




• Incomplete consideration and incomplete review of alternative  


courses of
 




action. 



 




• Selective processing of information and inadequate information search.
 




Only information confirming an already existing opinion will be included in
 




the decision. 



 




• Expert information is not obtained in addition to your own information. 



 




• Missing revaluation of alternatives that have already been discarded  


–



 




once taken, a course taken is considered unchangeable and is not subject
 




to ongoing review. 



 




There are various symptoms of groupthink or group pressure: 



 




• The group feels  


invulnerable and is therefore prone to optimism and high
 




risk appetite. 



 




• Mechanisms for streamlining are designed to devalue warnings or other
 




sources of negative information. 



 




• The ethics and morality of the group are accepted uncritically. Opposing
 




view 


s are understood to be evil. Morality and ethical consequences of
 




one's actions are ignored. 



 




• Formation of stereotypical perceptions. Other groups are portrayed as
 




bad characters, which complicates reasonable negotiation between
 




different groups. 



 




• There  


is moral pressure (peer pressure) on the minority. Sound criticism
 




of dissenters is suppressed. 



 




• Minorities censor themselves. They downplay perfectly legitimate doubts
 




internally. There is an illusion of unanimity. 



 




• “Thought 


-


Guardians” have a strong inf 


luence by shutting down
 




information that would upset the group's complacency. 
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Measures against peer pressure! 



 




• Every group member is a “critic” and should immediately articulate all
 




doubts they have. 



 




• The manager deliberately withholds her own opinion  


first so as not to
 




influence the employees. 



 




• Watch for symptoms of peer pressure and use them immediately. 



 




9.3.6 


 


Social psychology and cultural concerns 



 




The starting point for a culture 


-


informed differential and personality
 




psychology is the question of whether 


 


and how individual differences in
 




personality traits are related to cultural characteristics and can be
 




elucidated by them.  



 




A broader question is whether individual differences are superimposed by
 




cultural factors, so that the differences between culture 


s are stronger than
 




those between individuals within a culture. 



 




This question cannot be answered unequivocally. There are even serious
 




studies that challenge this thesis. That is why this approach will not be
 




pursued here. 



 




9.3.7 


 


Teamwork 



 




Flying a  


commercial aircraft or maintaining a commercial aircraft only
 




works in teamwork and performing the entire flight event is a typical
 




example of teamwork. 



 




Literature defines a group as an association of people who have
 




the following defining components: 



 




• ma 


jority of the people in 



 




• direct interaction via  



 




• longer periods of time with 



 




• role differentiation and 



 




• common norms, values and goals linked by a 



 




• feeling of “togetherness”. 
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In the group there are: 



 




• People who have to work together, even  


though they don't necessarily
 




want to. 



 




• People who like each other and don't like each other. 



 




• People with a wide variety of skills and characters. 



 




Beyond the general group, there is still the team. It is also a  


group 


, but is
 




considered to be a particula 


rly well 


-


established group. 



 




Powerful groups can be recognized by the following indicators 



 




• Clear division of tasks, all group members are professionally prepared,
 




they have a common goal. 



 




• The individual group members agree to cooperate, not to compete i 


n the
 




group. 



 




• No one is fixated on individual achievements out of personal interests
 




and selfishness. All group members recognize each other as equal. 



 




• No one talks in monologue, no one is isolated. No disturbing interim
 




remarks. Discussions are factual. 



 




• Team members have no open or covert hostilities against each other. 



 




• Instead of political secrecy, there is a trusting, open and free exchange
 




of information. Positive thinking is encouraged in a group. 



 




• The focus is not on the manager and her prestig 


e, but on fulfilling the
 




task that everyone is working on together. 



 




An impressive way to illustrate the importance of the social climate within
 




a team is the study of incidents in Lufthansa's flight operations (Lufthansa
 




1999). 



 




9.3.8 


 


Management, monitoring and l 


eadership 



 




Employee management is the targeted influence of employees towards a
 




specific goal. 



 




Promotions to supervisor are often only carried out according to
 




professional qualifications. However, professional knowledge is often less
 




important in managemen 


t positions, and other qualifications still need to
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be added. Accordingly, management activities include: planning,
 




organisation, coordination, decision 


-


making. The supervisor is not only
 




responsible for his work, but also essentially for the work of the e 


mployees
 




subordinated to him. He relies on the expertise and experience of his staff.  



 




Two counterpoles can be distinguished in leadership behaviour. In
 




practice, however, they never occur in a pure form, but always in a mixed
 




form: 



 





 





 





 





 





 





 





 





 





 





 





 




Figure 


 


Le


adership styles 



 




Source: PLANE consortium 



 





 





 





 





 





 





 





 





 





 




Video:  


https://www.youtube.com/watch?v=1AZMiq6Mg 


-


k
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The laissez 


-


faire leadership style only  


plays  


a minor role. 



 




The view has largely prevailed that the cooperative management style is
 




the most favourable. It is most in line with the pursuit of self 


-


expression,
 




co


-


decision, co 


-


responsibility and recognition. 



 




Concept 



 




• Manager gives instructions, distributes tasks, co 


ntrols and makes all
 




decisions on his own 



 




• In the event of errors, there is usually punishment, not help 



 




• Hierarchical principle: Whoever leads has the overview and the right
 




solutions (sole rulers) 



 




• Manager is highly performance 


-


oriented (only results  


count) 



 




Benefits: 



 




• Fast decision speed (crisis situation) 



 




• Gives clear and unambiguous instructions and instructions 



 




• Fixed rules give certainty 



 




• The supervisor himself is heavily committed 



 




• Clear distribution of competences  



 




• Good control 



 




Disadvantages: 



 




• Low intrinsic motivation of employees, little freedom 



 




• Danger when making wrong decisions 



 




• Talent and abilities are not discovered, initiative, creativity not
 




encouraged,  


passive, adapted employees 



 




• Problems arise when an important decision maker fails or lacks control. 



 




9.3.8.1 


 


Cooperative leadership style 



 




Concept 



 




• Also called democratic/partnership leadership style 



 




• Coordinating with employees is paramount, as well as passing o 


n
 




information to employees and fostering open communication 
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• Supervisor involves employees and sees himself as a role model 



 




• Allows discussion (consensus orientation) and expect support 



 




• Errors are less punitive, rather help is provided 



 





 




Benefits 



 




• High 


 


motivation of employees 



 




• Promoting creativity and initiative 



 




• Relief for the supervisor 



 




• Fewer problems if a decision maker fails 



 




• Employees understand the connections 



 




• Good working atmosphere 



 




Disadvantage: 



 




• Slower decision speed or unclear decision 


s



 




• Discipline problems are possible 



 




• Supervisor cannot always prevail (because he wants to please everyone) 



 





 




In addition to the leadership styles just described and their mixed forms,
 




there is also the laissez 


-


fair management style. However, this  


receives
 




little attention in the economy and will not be considered any further here. 



 




9.3.8.2 


 


Team ability 



 




Denotes the ability to share a common goal with others. Due to the
 




enormous dynamics of knowledge and complexity in the fields of
 




expertise, no worker can wo 


rk exclusively for himself today. At present,
 




we assume a doubling of expertise over a period of 5 years  


–


 


with a
 




downward trend. Team ability has therefore become an important criterion
 




in human resources offices 


.



 





 




For more information, visit: 



 




Source:  


https://www.mindtools.com/pages/article/newLDR_84.htm 
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9.3.9 


 


Summary 



 




In the chapter "Social Psychology" it becomes clear that the concept of
 




responsibility is not universally definable  


but that it is instead 



 




characterized by personal ideas and experiences. It turns out that the
 




basic relationships of responsibility can be d 


escribed at different levels
 




with the help of the "W 


-


questions". 



 




The students recognize that motivation is due to basic needs, and that
 




according to 


 


Maslow  


they are  


interdependent. 



 




We also learn 


 


that the intrinsic motivation is far more effective and lasti 


ng
 




than the extrinsic mo 


tiva 


tion and  


that  


demotivation in extreme cases can
 




lead to  


an


"inner  


resignation 


".



 




Last but not least, it becomes clear that a more cooperative leadership
 




style prevails in the modern working world due to its better results for all 



 




sides and higher job satisfaction. 
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9.3.10 


 


Exercises 


–


 


exemplary 



 




Multiple Choi 


c


e


 


–


 


Level 1 



 




Which of the subsequent  


statements about  


the pyramid of need is NOT
 




correct? 



 




1. Basic physiological needs must be met above all others  



 




2. Not everyone reaches the stage of self 


-


realization 



 




3.


S


ocial needs are below security needs 



 





 




Free question  


-


 


Level 2 



 




a)


 


Describe in your own words the study of the University of Applied
 




Sciences 


 


FH


 


Rheinland 


-


Pfalz on " 


inner resignation 


"



 




b)


 


What could be the causes of the numbers shown there, e.g. depending
 




on the degree of qualification? 



 





 




Essay 


 


–


 


Level 3 



 




Explain the pyramid  


of needs  


for motivation as follows! 



 





 




1.)  


Fill in 


 


the individual levels of the pyramid  


of needs  


into the prepared
 




diagram. 



 




2.) Describe the individual layers and give an example 


 


for each of them 


.



 




3.) Explain in which direction the pyramid  


of needs is  


usually  


“


traversed 


”



 




(


including reasons for this 


)!



 




4.)  


Is it possible to "skip" a  


level  


when going through the pyramid? 


 


Why or
 




why not? 
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For task part 1 
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PREFACE
 





 




Chapter M9. 


4


 


–


 


"


Factors affecting p 


erformance " gives an overview of the
 




large number of factors that can influence human performance. 



 




Furthermore, students should realize that their personal  


performance has
 




a direct impact on their work performance and thus on flight safety. 



 





 




LEARNING OUTCOMES
 





 




The students should: 



 




-


 


recognize that there are performance 


 


influencing factors that are
 




relatively easy to influence positively (sleep,  


nutrition) and others that
 




are difficult or impossible to influence positively (shift work, seasons), 



 




-


 


recognize that it is not only the worker himself who is responsible for
 




his performance or his work, but also his supervisors, 



 




-


 


recognize that the rules an 


d regulations, although sometimes more
 




time 


-


consuming, positively influence and make the work process and
 




the result more positive 


,



 




-


 


recognize that external assistance may be useful or necessary to
 




improve some of the factors affecting performance (drugs an 


d
 




medications). 
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9.4


 


F


actors 


 


affecting 


 


p


erformance  



 




9.4.1 


 


Fitness and  


h


ealth 


-


n


utrition 



 




Eating can help to increase energy but also make you tired (salad or roast
 




pork). For the night shift, the following foods are recommended: Natural
 




rice, whole grains, cereal products, pears, beans, apples, oranges, yogurt,
 




orange juice, grapefruit juice.  


The amount of food is also crucial: The
 




larger the amount to be digested, the more blood is removed from the
 




cycle and is eventually also missing from the brain. The stimulating effect
 




of coffee and coke only lasts for a short time. Medications in addition 


 


to
 




their healing effects also always have side effects such as impairment of
 




attention. Drugs (including alcohol) affect our consciousness and lead to
 




irrational behaviours 


.



 





 





 





 





 





 





 





 




Figure 


 


 


Eating Behavio 


u


r



 




Source: PLANE consortium 



 




Physical  


condition 



 




Physical exercise 


 


is used to break down stress hormones and thus
 




promotes physical  


and


 


mental relaxation. Three times a week, the body
 




should be  


exposed to physical exercise 


.



 




9.4.2 


 


Physique and psyche 



 




Performance over the course of the day and over the 


 


course of the
 




year 



 




Physiological performance varies throughout the day. This area usually
 




requires work. The power reserves should not be used. This would lead to
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fatigue and have a negative impact on motivation. They should only be
 




used for short 


-


term pe 


ak performance. 



 




Involuntary, automated activities include basic life functions such as
 




breathing, circulation, digestion, as well as automated actions such as
 




running, speaking, reading. Beyond the mobility threshold, the body has
 




protected power reserves that cannot be a 


ctivated through sheer will.
 




They are reserved for short 


-


term dangerous situations.  



 




Through doping or drugs, this limit can be overcome and impair the body's
 




self 


-


protection control circuit. This can lead to life 


-


threatening conditions
 




(athlete death, deh 


ydration after ecstasy intake). 



 




During the course of a day, the maximum physiological willingness to
 




perform is shown at around 9.00am. In the early afternoon at about
 




2.00pm there is a valley, followed by a significant ascent towards the
 




afternoon. As of 


 


7.00pm, average performance drops evenly and reaches
 




its minimum at around 3.00am. During the week, midweek performances
 




are highest. 


 


Working hours, especially in shiftwork, have to take these
 




fluctuations into account in the interests of employees and, l 


ast but not
 




least, in the interests of employers. Fluctuations also occur throughout the
 




year. During the summer months, the maximum of mental and the
 




minimum of physical performance is reached 


.



 





 





 





 





 





 





 





 





 




Figure 


 


 


Performance areas throughout the day 



 




Source: PLANE consortium 
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Figure 


 


 


Performance areas over the course of the year 



 




Source: PLANE consortium 



 




9.4.3 


 


Stress 



 




Stress denotes a tense reaction position of the body when exposed to
 




various stimuli. In evolutionary history, stress is the  


answer to danger and
 




has been explained with the reflex to escape. The emergency reserves
 




inaccessible to willpower are activated, man ran for his life in the truest
 




sense. Today, stress often arises as a result of work pressure and has
 




numerous physical e 


ffects such as an adrenaline surge, an accelerated
 




heartbeat, rising blood pressure, sharpening of the senses, muscle
 




tension. As a result, increased mental performance occurs, such as
 




accelerating brain activity, improving short 


-


term attention and judgmen 


t,
 




etc. That means stress is quite useful because it increases our
 




performance. It is important to turn the released energies into action. If
 




this fails, severe bodily harm will occur in the medium and long term. Just
 




like an engine, the human body cannot  


constantly operate under a full
 




load. Consequences are: cardiovascular and skin diseases, allergies,
 




stomach ulcers, tinnitus, a decreased ability to concentrate, feebleness,
 




depression, sleep disturbances, increased alcohol and nicotine
 




consumption, tende 


ncy to errors etc. 
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We distinguish: 



 




Eustress 


: Exciting, performance 


-


related and vital stress  


(positive) 


 



 




Distress 


: Medically long 


-


lasting severe stress.  


(negative 


)



 





 




 



 





 





 





 





 





 





 




Figure 


 


 


Stressor and  


s


tress 


-


r


esponse 



 




Source: PLANE consortium 



 




Private and operational reasons for stress  


are shown below! 



 




Reasons that ground in the personal area of the employee! 



 




•


 


Is the employee in poor health? 



 




•


 


What is he/she doing for his fitness? 



 




•


 


Are there signs of behavio 


u


ral


 


problems, such as alcohol, drugs or drug
 




abuse? 



 




•


 


Are there signs of psychosomatic diseases? 



 




•


 


Are there signs of mental problems that are reflected in physical
 




illnesses? 



 




•


 


Are there any signs of family stress? 



 




•


 


Are the employee’s finances out of control?  



 




•


 


Are  


members of his/her family seriously ill? 



 




Causes that can be in the company area! 



 




•


 


What about the working atmosphere in the company, in the
 




department? 



 




•


 


Are there employees feeling comfortable at work? 



 




•


 


Is there envy or resentment that cause a lack of  


information? 



 




•


 


Is the work boring? 
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•


 


Are the standards too low so that there is no real challenge? 



 




•


 


Is there a lack of success? 



 




•


 


When was the last progress review? 



 




•


 


Does the employee know his tasks and goals? 



 




•


 


Can the employee also be assigned special tasks? 



 




•


 


Will  


the employee be remunerated according to his services 


?



 




9.4.4 


 


Time pressure and appointments 



 




Time pressure is the artificial creation of a climate of haste and urgency. 



 




A certain amount of work pressure usually always prevails. A task must be
 




completed in a given 


 


time. If the allotted time is too short, mistakes
 




inevitably accumulate. Important points lose importance, special work is
 




no longer carried out with the usual care. Some people also tend to always
 




work " 


at the very last minute 


" and  


thus put 


 


themselves un 


der
 




unnecessary pressure. 



 




What can I do? 



 




If you realize you're  


getting  


under pressure, STOP! Check the situation.
 




What is the situation? Can I continue and complete my work with the
 




necessary security? 



 




If not, then ask 


 


yourself 


:



 




• Have I  


communicated my concerns to the relevant people in a factual
 




way? 



 




•


How can I proceed? What's the worst thing that can happen? 



 




•


Bring yourself to 


 


ask for more time or help. 
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Figure 


 


 


Time pressure and appointments 



 




Source: PLANE consortium 



 




9.4.5 


 


Workload  


–


 


over 


-


 


and under 


challenging situations 



 




If a workload is to be avoided due to over 


-


or


underchallenged 


, especially
 




at the human 


-


machine interface, then not only the people at the  


basic
 




level  


are challenged, but also, to a particular extent, the management. 



 




The so 


-


called upper management often lacks the connection to the base.
 




Knowing this and often based on the situation of the company, this part of
 




the management should ensure that middle man 


agement does not lose
 




touch with the base, but also optimizes and sustainably maintains it. Here,
 




the shift managers, supervisors, operations managers and shipyard
 




managers are now asked to play their part in minimizing errors in the
 




human 


-


machine interfac 


e. This starts with a reasonable work schedule, in
 




which it should also be demanded that the aforementioned group of
 




persons know their employees and  


deploy  


them accordingly. 



 




In the following example, you can look at the typical problems with
 




employees who 


 


are overqualified or underqualified. 



 




Employees who are professionally overqualified: 



 




• are demotivated because they  


can


not contribute their expertise 


 


to their
 




work 


,



 




• rarely or never express their dissatisfaction because they are not
 




understood 


 


by their colleagues,  
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•


d


evelop frustration, which means performance and  


motivation to
 




perform  


g


radually decrease 


,



 




•


g


et sick more often. 



 





 





 





 





 





 





 




Figure 


 


 


Overqualified employee 



 




Source: PLANE consortium 



 




Employees who are professionally  


underqualified: 



 




• become a burden on any team, 



 




• create unrest in their environment, 



 




• make an above 


-


average number of mistakes, 



 




•


never adm 


it lack of professional competence to colleagues or superiors, 



 




• cannot  


complete 


 


the appointed work 


 


adequately. 



 





 





 





 





 





 





 





 




Figure 


 


 


U


nderqualified employee 



 




Source: PLANE consortium 



 




In order not to experience a situation as presented below, one has to look
 




at possible types of errors on the one hand,  


while on the other hand also
 




keeping in mind  


that man is a  


security  


resource 


.
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We must have 



 





 




done something  


wrong, 



 





 




t


he rooster 


 


at


least 



 




 



 




isn’t saying anything 



 




anymore.. 


.



 




Figure 


 


Workload 



 




Source: PLANE consortium 



 




9.4.6 


 


Fatigue 



 




Fatigue is a general state of reduced performance. 



 




It increases exponentially with severity and duration of stress. Through
 




recovery, fatigue subsides. If the  


human organism has too short a
 




recovery period available 


,


 


there is no complete elimination of fatigue 


.


 


I


t
 




then  


quickly reaches the limits of its performance if stressed 


 


again 


. The
 




condition then gradually transitions from acute  


to chronical  


fatigue. Signs
 




of fatigue include: Decreased attention, decreased memory, depressive
 




mood. 



 




What can I do? 



 




• Take sufficient rest to ensure lasting performance 


.



 




•


I


t is  


better 


 


to have 


 


many short breaks than  


one


 


long 


 


break 


.



 




•


R


elax all the senses, and do not replace one  


strain with another 


.
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Figure 


 


 


Fatigue 



 




Source: PLANE consortium 



 




9.4.6.1 


 


Shift work 



 




In most manufacturing companies, both in the service sector and in
 




aviation operators, the use of shiftwork has increased sharply or has
 




always been  


widespread. The focus is on efforts to ensure full production
 




readiness or to guarantee the services offered. These efforts are directly
 




linked to a reduction in costs in an increasingly fierce international
 




competition. In aviation, the night shift is of  


particular importance, as
 




during this time the most intensive work can be carried out. During the
 




day, minor maintenance work that does not require immediate completion
 




is postponed into the night in order to maintain and adhere to a smooth
 




flight plan, wh 


ich can lead to a corresponding amount of work. 



 




The special situation in aviation requires a special amount of attention
 




from the worker, especially on the night shift. At the same time, because
 




of his mental and physical constitution, man is not created f 


or achieving
 




top performance at night. So he has to work against his natural rhythm.
 




As a direct result, the day's sleep is usually affected by the usually higher
 




ambient noise after a night shift. There may be a sleep deficit, which
 




continues to build up  


as the night shift period increases. Numerous bodily
 




functions that are subject to periodic light 


-


dark change can also be
 




severely disrupted (hormone balance, etc.). Numerous physical
 




consequences arise. Participation in social life is also severely restri 


cted.
 




Appropriate symptoms or  


disease patterns  


are observed, intensified in
 




older employees. 
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Numerous approaches have been developed in occupational science that
 




contribute to both physically and psychologically compatible
 




implementation. Measures such as 


 


reducing night working hours to 6 


-


7
 




hours or moving the  


start of the  


shift from 10pm to 2am to allow for more
 




room for social contact are to be made. 


 


The employer has a special duty
 




of care because of the increased burden on employees. 



 





 





 





 





 





 





 





 





 





 




Figure 


 


Willingness to perform 


-


error 



 




Source: PLANE consortium 



 




Possible effects of shiftwork 



 




Physiological willingness to perform: 



 




•


 


Insomnia 



 




•


 


Anorexia 



 




•


 


Stomach  


issues 



 




•


 


Circulatory problems 



 




•


 


Decreased performance 



 




Social environment: 



 




•


 


Club activity not  


or hardly possible 



 




•


 


Termination 


/


e


nd of  


f


riendships 



 




•


 


Dependence on a private vehicle, since public transport is limited
 




during late hours 



 




•


 


Cultural events cannot be  


attended/only  


in a limited way. 



 




•


 


Decrease in family life 


.
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9.4.6.2 


 


Sleep 



 




The most impor 


tant form of recovery is undoubtedly sleep. In particularly
 




strenuous mental activities, the phase of deep sleep is extended. Here are
 




a few tips for good sleeping conditions: 



 




•


a


void caffeine just before bed 


,



 




•


s


et up your bedroom comfortably 


,



 




•


e


nsure adequate ventilation 


,



 




•


s


et room temperature rather low (18°C) 


,



 




•


m


ake sure you have good equipment (bed, mattress, bedding) 


,



 




•


a


void physical peak performance before bed 


,



 




•


a


void stirring emotional impressions before bed (discussions, movies,
 




books) 


,



 




•


u


se your bedroom only to sleep 


.



 





 





 





 





 





 





 




Figure 


 


 


Sleep 



 




Source: PLANE consortium 



 




Assignment: 


 



 




•


A


ssess the tips for good sleeping conditions in terms of their practicality. 



 




9.4.7 


 


Assertiveness 



 




A


ssertiveness is the ability to assert oneself. This  


might  


in fact  


hinder  


a
 




regulated workflow. Thus, rigid decisions made do not always have to be
 




the right ones. Alternatives may not be allowed in the first place.
 




However, the situation is different, for  


example, in the case of auditing
 




activities, for which responsibility must be taken. Someone can tell you
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five times that a certain job has been done 


 


–


 


if


you have the ultimate
 




responsibility for this, you insist in your own interest to  


redo  


the work
 




yourself if necessary. With such behavio 


u


r you might not necessarily gain
 




friends but security 


,


 


by which you will be judged later. 



 





 





 





 





 





 





 





 




Figure 


 


 


Assertivene 


ss



 




Source: PLANE consortium 



 




9.4.8 


 


Negligence 



 




Negligence  


in the context of work  


is a lack of care in combination with  


a
 




reduced awareness of danger. 



 




Because of the frequency of recurring maintenance activities, the risk of
 




habituation is  


extraordinarily high. For example, if you are used to never
 




having found anything during certain routine checks (e.g. Daily Check),
 




you are no longer so sensitive to possible deviations. You expect to find
 




nothing because you have never found anything. Thi 


s can lead to an
 




apparent error no longer being perceived as such. This also brings us
 




closer to the answer to the question of why the machine was able to start
 




from Hawaii (1988). 



 




What can I do? 



 




• Always try to approach the task in an unbiased way and be  


aware of
 




what you are doing 


!



 




• Check the circumstances again each time 


!



 




• Use the documents even if you have already carried out this activity "a
 




thousand times" 


!
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Figure 


 


 


Negligence 



 




Source: PLANE consortium 



 




9.4.9 


 


Distraction 



 




Distraction is the  


reduction of attention due to external influences 


.



 




You get distracted while tightening a screw with a prescribed torque. You
 




carry out this step a hundred times a year. The torque is not reached due
 




to the distraction, because you thought you had already d 


one the work. 



 




What can I do? 



 




• If you are in a critical phase of work, be sure to complete it 


!



 




• If someone wants to know or have something of you, ask them to be
 




patient until you have completed this step 


!



 




• Before you write your work, read your documents 


 


again 


!



 




• If you are unsure or don't remember: Check your work again 


!



 




• Don't tell yourself, I will have done this right 


,


 


a


fter all, I always get this
 




right 


!
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Figure 


 


 


Distraction 



 




Source: PLANE consortium 



 




9.4.10 


 


Tools 



 




Tools are  


aids  


that are  


available for work and are sometimes mandatory.
 




This includes information and procedures. 


 


People in technology become
 




tremendously inventive when it comes to doing work with inadequate aids,
 




whether because they are not available right now or because the r 


oad to
 




the  


store  


may seem too far. If special tools are required to carry out work,
 




then you must also use them.  



 




What can I do? 



 




•


 


Use the tools prescribed for your work performance 


!



 




•


 


Don't try to cope with a job alone 


 


with might and main 


;


y


ou don't have
 




to p 


rove anything to anyone 


!



 




•


 


Don't be afraid to ask others for help;  


t


he problem is  


rarely  


that others
 




don't want to or can't help, but that you can't  


bring yourself to ask! 



 




•


 


Use  


all available resources to make your job easier 


!



 





 





 





 





 





 





 




Figure 


 


 


Tools 



 




Source: PLANE consortium 
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9.4.11 


 


K


nowledge 



 




Knowledge is a technical competence in the implementation of work due to
 




training and experience. 


 


In times of increasingly  


fast 


-


growing 



 




technologies, aircraft systems are becoming increasingly complex.
 




T


herefore working documents  


are made  


as detailed as possible in order to
 




ensure the correct performance of the work. However, if you do not
 




understand the connections of a system, there is a risk of carelessness:
 




"


Why  


do I have to understand this 


 


if it says 


 


here 


 


what I have to do 


?


"



 




What can I do? 



 




• Make sure  


you  


understand what to do 


!



 




• If you don't understand something, get the information by asking or
 




checking! 



 




• Be  


aware of the  


state 


-


of


-


the


-


art


!



 





 





 





 





 





 





 





 





 




Figure 


 


 


Knowledge 



 




Source: PLANE  


consortium 



 




9.4.12 


 


Attention 



 




Attention is the visualization of circumstances. 



 




The rules are in place, the work is perfect and yet the work result is flawed
 




because the regulations and 


 


–


 


necessary  


–


 


changes are also man 


-


made. It
 




is not always gaps in knowledge that 


 


lead to undesirable results, but the
 




lack of foresight and examination of the consequences of one's own
 




activity. 
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What can I do? 



 




• Consider what can happen in the event of an error 


!



 




• Could there be a conflict with a repair or modification that has  


already
 




been carried out? 



 





 





 





 





 





 





 




Figure 


 


 


Attention 



 




Source: PLANE consortium 



 




9.4.13 


 


Standards 



 




Standards are unwritten and usually unspoken rules ( 


c


ode of  


c


onduct). 



 




In every company, often in different areas of work, there are norms and
 




rules that have never been  


put into writing 


, but everyone knows them.
 




You can recognize them by the fact that they are formulated in an 



 




anonymous 


 


way


: "You don't 


 


do this 


." "We've alway 


s done it that way." 



 




This code of conduct can be good or bad for you. If it has become  


natural
 




to work on the plane at open doors with no safety net, you could fall out in
 




a moment of carelessness. If, on the other hand, it is the norm in your
 




company to involve colleagues in the security considerations, that is a
 




good thing. 



 





 





 





 





 





 




Figure 


 


 


Standards 



 




Source: PLANE consortium 
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Video: 


 


https://www.youtube.com/watch?v=WWvTpgCAJAM 



 




Assignment:  



 




N


ote  


down four 


 


standards of your workplace. Are these good or bad? 



 





 




• ________________________________________________  



 




•


________________________________________________ 



 




• ________________________________________________ 



 




• ________________________________________________ 



 




9.4.14 


 


Alcohol 



 




9.4.14.1 


 


Alcohol  


a


ddiction:  


d


escription 



 




Alcohol addiction is the dependence on the substance ethanol, which is
 




contained in alcoholic beverages.  



 




In many countries, alcohol is a firmly anchored part of culture. Just as
 




wine is part of the everyday life of the French, beer is part of German
 




cultu 


re. Drinking alcohol is socially  


accepted 


. As a legal drug, it is readily
 




and at all times  


available and comparatively inexpensive.  


It


 


relaxes, lifts
 




the mood and  


relaxes 


.


Therefore, t 


he risk of drinking too much is great. 



 




Alcohol  


disease  


is not always obv 


ious. Some people affected hide their
 




alcohol addiction 


 


so well for  


years that no one knows about it. 
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Many people associate the word alcoholic with the image of a homeless
 




man. But alcoholism is a problem that appears in every social class,
 




affecting young 


 


people as well as old, women and men. Alcohol addiction
 




is by far the biggest drug problem  


–


 


in regards to  


both professional 


 


and
 




private life 


!



 




9.4.14.2 


 


Alcoholism and  


work 



 




Examples of how alcoholism can affect the  


company  


are shown below. 



 




How does this show up  


in the company? 



 




Examples: 



 




•


 


i


rritability, moody behaviour, mood swings, forgetfulness, inattention,
 




non


-


compliance  


of arrangements 


,



 




•


 


c


ommon repeat 


ed


 


errors and inquiries,  


process  


disturbances, 



 




•


 


f


requent absence from the workplace, conspicuous absenteeism, 



 




•


 


c


han


ge in the external appearance " 


boozy breath 


"


,



 




•


 


c


hronic 


al


 


lack of money, 



 




•


 


l


oss of driving licence, 



 




•


 


isolation  


in the team, growing mistrust, 



 




•


 


d


en


ial of 


 


obvious behavioural problems and violations of the rules, 



 




•


 


s


earch for drinking opportunities, increasing or de 


clining  


amount of
 




alcohol tolerated 


.



 




In the context of alcoholism, the notion of co 


-


dependency is crucial, both
 




privately and professionally. 
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Figure 


 


Co


-


alcoholism 



 




Source: PLANE consortium 



 




9.4.15 


 


Medicines and  


d


rug  


a


buse 



 




In


principle, all medications can be misused by not taking them properly.
 




But not all drugs have the ability to make their users dependent, although
 




health or survival may well depend on taking certain supplements on a
 




regular basis. 



 




Regarding 


 


the risk of addiction, misuse can be carried out with a large
 




number of drugs 


 


–


 


some of which are over the counter 


 


–


 


which contain
 




psychotropic or psychoactive substances. Abuse occurs whenever the
 




dosage of these preparations goes beyond the medical inst 


ructions. 


 


The
 




following drugs are often misused and then have a negative impact on
 




health and occupational safety. 



 




•


S


edatives 



 




•


S


timulants 



 




•


P


ainkillers 



 




• Other psychopharmaceuticals 



 




•


C


odeine  


–


 


cough juices, laxatives and appetite suppressant 


s
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9.4.16 


 


Drugs  


and drug abuse 



 




Causes,  


development  


and treatment options of drug abuse and
 




addiction 



 




Almost every person has already come into contact with legal addictive
 




drugs such as alcohol or nicotine, some with illicit drugs such as ecstasy,
 




cocaine, heroin or canna 


bis. They are rightly listed under the collective
 




name  


“


narcotics 


”


, which include numerous medicines 


 


that  


are also
 




commonly used as intoxicants or stimulants. What makes the use of drugs
 




of any kind dangerous and harmful to health is the high potential for 



 




addiction, above all 


 


entailed in 


 


so


-


called "hard" drugs. Dependence on a
 




psychotropic substance, as it is called in technical jargon, should be
 




classified and treated as a mental disorder. But how does drug abuse arise
 




and how is it to be treated? 



 




How is  


drug addiction defined? 



 




In order to diagnose  


the  


addiction syndrome, according to  


the  


ICD


-


10
 




diagnostic standards, at least three of the listed criteria must have been
 




met at the same time within a year: 



 




• an insurmountable desire  


to


tak


e


the substance 


,



 




•


i


ncreasing difficulty controlling the frequency and amount of ingestion 


,



 




•


p


hysical withdrawal symptoms 


,



 




•


necessary  


increase in the amount of substance needed to achieve the
 




same effect 



 




•


i


ncreasing negl 


ect of obligations, activities and interests;  


t


he drug
 




becomes a focal point 


,



 




• continued use of the substance despite all the damage involved and
 




better knowledge of the health and social consequences 


.



 




Which drugs make you dependent? 



 




There are many differ 


ent drugs that can  


induce  


addiction. Their potential
 




for addiction  


has to be assessed  


individually 


. The following list of
 




psychotropic substances is ranked  


in a  


descending  


order,  


according to
 




their addictive potential: 
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• Heroin 



 




•


Methamphetamine ("crystal meth") 



 




• Cocaine and "crack" 



 




• (Tobacco) 



 




• Methadone 



 




• Barbiturates 



 




• (Alcohol) 



 




• Benzodiazepines 



 




• Amphetamine 



 




• Cannabis 



 




• Ecstasy 



 




• Anabolic steroids 



 





 




Figure 


 


 


Different psychoactive substances 



 




Source: 


 


www.drogenmachtweltschmerz.de/2013/10/erschreckend 


-


kampf 


-


gegen 


-


drogen 


-


scheint 


-
 




aussichtslos/ 



 





 




For more information, visit: 



 




https://en.wikipedia.org/wiki/Substance_dependence 
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9.4.17 


 


Summary 



 




In the chapter " 


Factors affecting p 


erformance", it becomes clear that a
 




large number of factors influence human performance and that these
 




factors can 


 


be positively influenced, sometimes with simple means, in
 




some cases only with great difficulty or not at all. 



 




Students should realize that it sometimes takes some  


steadfastness  


to
 




identify individual factors, e.g.  


t


o positively influence the ability to a 


ssert
 




themselves against aircraft owners in order to increase safety for
 




themselves and others. 



 




Likewise, the students should be made to understand that performance 


-
 




influencing factors such as legal and illegal drugs (can) represent a huge
 




problem.  


These often remain undetected over a longer period of time and
 




can have a significant impact on the work outcome, but also on the addict
 




himself. In addition, students should recognize the danger of co 


-
 




dependence. 
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9.4.18 


 


Exercises 


 


–


 


exemplary 



 




Multiple Choi 


c


e



 




Th


e range of " 


physical  


reserves available to will 


power 


" is in the range of  



 




_______ to _________ 


 



 




of maximum physical capability. 



 




1.70% 


 


-


 


88%



 




2.0% 


 


-


 


15%  



 




3.88% 


 


-


 


100% 



 





 





 




Free question  


–


 


Level 2 


-


3



 




a)


 


Describe briefly what is meant by an  


"overqualified employee" 


!



 




b)


 


Comment 


 


on the 


 


following statement 


:



 




"There are no employees who are under 


-


 


or overqualified!" 



 





 





 




Essay 


 


–


 


Level 2 


-


3



 




1.)


 


Briefly describe the role of stress in evolutionary biology and what
 




functions of stress  


there  


are today (what happens in the body). 



 




2.) What physical effects can  


be caused by  


stress? 



 




3.) What is positive and negative stress? 
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9.4.19 
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PREFACE
 





 




Chapter M9.5  


-


 


"Physical environment", gives an overview of the working
 




environment, but also about environment of airports or airfields and this
 




for employees and  


residents. 



 




The influence factors such as noise, lighting and climate are shown.Also,
 




the influences on the health of employees and the quality of work are
 




presented, which particularly affect the muscular skeletal system. 



 





 




LEARNING OUTCOMES
 





 




The students sh 


ould: 



 




-


 


get to know the negative effects of noise, as well as legal requirements
 




and protective measures depending on the sound pressure level, 



 




-


 


getting to know the aircraft as a source of noise, as well as active and
 




passive noise abatement measures, 



 




-


 


get  


to know the effects of noise on hearing and the resulting increased
 




accident risk, 



 




-


 


get to know the relationships between illuminance and power, fatigue,
 




quality and work safety, 



 




-


 


get to know the effects of movement and vibration and their effects on
 




the mus 


cular skeletal system. 
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9.5


 


Physical  


e


nvironment 



 




9.5.1 


 


Noise 



 




Noise can cause trouble, but it can also cause joy 


.


 


F


or some people noise
 




is


indifferent. The music of your own favorite  


band  


can't be played loud
 




enough, while parents wonder if the radio might be  


broken. Noise is
 




therefore also defined as sound that disturbs someone. Noise diseases are
 




now one of the most important occupational diseases. 


 


Technically, noise
 




consists of sound waves stored on top of each other (air pressure
 




fluctuations around 1013mba 


r) of different frequencies (vibrations per
 




second). The frequency ranges Infrasound (0 


-


16Hz), hearing sound (16 


-
 




16000Hz) and ultrasound (from 16000Hz) are distinguished. 



 





 





 





 





 





 





 





 





 





 





 





 





 





 




Figure 


 


 


Hearing area of the human being 



 




Source: PLANE  


consortium 



 




The volume perceived by humans does not only depend on the measurable sound
 




level. It is also influenced by frequency. A filter reshapes the measured sound
 




pressure level so that the volume perceived by humans is independent of
 




frequency.  


It is measured in 


 


decibel A (dB (A)). 
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Figure 


 


 


Comparison of sound sources 



 




Source: PLANE consortium 



 





 





 





 





 





 





 





 





 





 





 




Video:  


https://www.youtube.com/watch?v=OnT7QRWMMHo 



 




9.5.1.1 


 


Noise 


 


source aircraft 



 




The projected growth rates in air transport are accompanied by a
 




significant increase in noise pollution among people close to the airport.
 




This burden is usually also ( 


legitimate 


) the main  


argument of the
 




opponents of any expansion measures of airports or  


airfields 


.



 




In principle, there are several ways to reduce noise pollution in the airport
 




area (noise carpet): 
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•


n


oise reduction measures on the aircraft (engines, etc.) 


,



 




•


o


perational measures (" 


low


-


noise approach procedures") 


,



 




•


t


ransport policy measures (noise quotation, etc.) 


.



 




Numerous modifications are in the experimental stage or beyond, some of
 




which can be retrofitted without much effort: 



 




• toothed nozzle on the  


engine is now standard (up to 3db (A) reduction) 


,



 




•


t


he emitted sound is reduced by an active noise reduction on the engine
 




by producing a suitable countersound in the engine enema. It is still in the
 




trial phase 


.



 




•


m


odification of flowing assemblies 


.



 




 



 





 





 





 





 





 





 




Figure 


 


 


Active noise reduction 



 




Source: PLANE consortium 



 





 





 





 





 





 





 





 





 




Figure 


 


 


R


eflows assemblies 



 




Source: PLANE consortium 
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9.5.1.2 


 


Hearing damage 



 




With high noise, fatigue occurs in the intake of the ear, which initially
 




leads to a temporary hearing  


threshold shift. After a longer recovery
 




(several hours), however, the hearing is then fully restored. Consequences
 




of the noise effect: 



 




•


D


ifficult perception of language  



 




• Limited perception of acoustic signals 



 




O


Consequences: 



 




•


a


s a long 


-


term consequen 


ce: Permanent hearing loss
 




(damage to hair cells) 


,



 




•


i


ndirect consequences  


(see also picture below) 


:
 




Increased cardiac activity, adrenaline release (stress),
 




nervousness, aggressiveness, limited concentration, poor
 




sleep, lower productivity, more  


errors 


.


 



 




Result 


: Increased risk of accidents 



 




Counter 


 


measures 



 




• Compliance with maximum levels. The  


w


ork  


s


ite  


r


egulation imposes the
 




following maximum level of assessment for the occupational workplaces: 



 




O predominantly mental activities: 55dB(A) 



 




O Simple, 


 


mechanized office activity and comparable: 70dB(A) 



 




O other activities: 85dB(A) 



 




• Wear 


ing


 


hearing protection, even in the case of short 


-


term exposure
 




(from 90dB(A) duty) 



 




• Constructive measures (e.g. encapsulation of the source of noise) 



 




Consider: Nature g 


ave us no sense of the danger of noise because
 




it knows of no noise that could affect our hearing ability. 
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Figure 


 


N


oise boundaries 



 




Source: PLANE consortium 



 




For more information, visit: 



 




https://www.nidcd.nih.gov/health/noise 


-


induced 


-


hearing 


-


loss 



 




9.5.2 


 


Lighting 



 




Basically, the eye has the ability to adjust to different light strengths
 




(adaptation). However, incorrect lighting leads to an increased strain on
 




the eyes. Consequences include a decline in work performance and an
 




increase in the risk of accidents. Conve 


rsely, good lighting leads to
 




increased attention. Visual acuity depends directly on the illuminance.  



 




Due to aging processes, older people need more light in order to be able
 




to perform visual tasks precisely and quickly. 
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Figure 


 


Lightning 



 




Source: PLANE consortium 



 





 





 





 




8



 





 




 




 









9.5.2.1 


 


Illuminance 



 




Other connections emerge as shown below: 



 





 




Illuminance 


:


 


𝐈𝐥𝐥𝐮𝐧𝐢𝐧𝐚𝐧𝐜𝐞 


=


𝐋𝐮𝐦𝐢𝐧𝐨𝐮𝐬 


 


𝐟𝐥𝐮𝐱 



 




𝑨𝒓𝒆𝒂
 





 




Light flow ... specified visible  


r


adiation performance 



 





 




Recreation  


rooms ... 


 


100 Lux 



 




Offices... 


 


 


 


500 Lux 



 




Welding  


rooms ... 


 


 


300 Lux 



 




Fine assembly ... 


 


 


500 Lux 



 




Precision engineering... 


 


1000 Lux 



 




Checkpoints ... 


 


 


750 Lux 



 




Figure 


 


 


Lighting intensity 



 




Source: PLANE consortium 



 




9.5.3 


 


Climate and temperature 



 




In order to avoid damage to health,  


the temperature of the human being
 




in the body's core, which is understood  


as


the brain and the inner areas of
 




the chest and abdominal cavity, should be constantly around 37°C. If, as
 




the cooling increases, the body is no longer able to maintain the intern 


al
 




temperature in the comfort zone, the risk of frostbite arises. If the body's
 




interior heats up due to an excessively high ambient temperature, this
 




results in a heat stroke, which often leads to death. The increase in the
 




ambient temperature basically r 


esults in a significant reduction in
 




performance, which is, however, very different individually. 



 




The bloodstream acts as a heat transport system and keeps body
 




temperature constant in a kind of control loop. The body encounters a lack
 




of heat with a lowering of the heart rate in order to prevent further heat
 




loss. Accordingly, a high ambient temperatu 


re leads to an increased heart
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rate. The heat is released to the environment as radiation and evaporation
 




(


perspiration 


).



 




Both the external conditions and the burden on the task at work (heavy
 




physical work, desk work) must be taken into account by approp 


riate
 




choice of clothing. 



 





 





 





 





 





 





 





 





 





 





 





 





 




Figure 


 


 


Climate  


e


ffects 



 




Source: PLANE consortium 



 




Work place guidelines for  


r


oom temperatures 



 




-


 


H


eavy physical work: + 12°C 



 




-


 


P


redominantly n 


on


 


seated  


work 


: + 17°C 



 




-


 


P


redominantly sedentary  


work 


: + 19°C 



 




-


 


O


ffices: + 20°C 



 




-


 


B


reak rooms: + 21°C 



 




The room temperature should not  


exceed  


26°C  
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9.5.4 


 


Movement and vibration 



 




Vibrations mainly affect humans through means of transport and
 




machinery, and in some cases also through buildings. Colloquially, they
 




are called vibra 


tions and mean a regular movement of a body around its
 




restlessness. Physical effects can include:  


s


hortness of breath, chest pain,
 




involuntary muscle contraction, back pain, headaches, etc. As
 




consequential damage of vibration exposure, for example:  


m


uscl 


e and
 




joint pain, bone growth, cartilage destruction, muscle wasting are now
 




recognized as an occupational disease. 



 




Pilots are more exposed to this impairment. For the maintenance staff,
 




vibrations are of minor importance and are therefore not elaborated. 



 




9.5.4.1 


 


H


and


-


arm vibration 



 




Hand 


-


arm vibrations are caused by machine vibrations, which are
 




transmitted into hands and arms via the palm of the hand and fingers and
 




can lead to an indirect or immediate threat to the safety and health of the
 




workers. Hand 


-


arm vibrat 


ions can lead to chronic ailments or diseases
 




during long 


-


term exposure. Extrapolated to all affected industries, it can
 




be assumed that approximately 1.8 million employees in Germany are
 




burdened with health hazards by hand 


-


arm vibrations alone. 



 




9.5.4.1.1 


 


Effects o 


f arm 


-


hand vibration 



 




Hand 


-


arm vibrations are mainly caused by rotating or hitting hand
 




machines or by workpieces held with  


the  


hands during processing. 



 




Workers whose hands are regularly exposed to vibrations may suffer from
 




damage that leads to symptoms co 


mmonly known as "vibration 


-


related
 




diseases," such as bone or joint damage,  


c


irculatory disorders or
 




neurological diseases. 



 




Many years of activity with strong hand 


-


arm vibrations can lead to
 




degenerative changes in hand bones, joints in the hand, elbow and 



 




shoulders. These are associated with pain and movement restrictions. In
 




addition, circulatory disturbances can occur in the fingers, which are
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expressed by numbness and tingling in the fingers and lead to spasmodic
 




attacks.  



 




Employees' safety and health c 


an be 


 


impaired 


:



 




• through temporary or persistent  


prickling  


and pain in the hands, 



 




• due to restrictions on mobility and blood circulation in the hands and
 




arms, 



 




• in combined loads, for example with noise, heat, cold and draughts. 



 




9.5.4.2 


 


Full 


-


body vibration 



 




Full 


 


body vibrations are caused by mechanical vibrations transmitted by
 




machines and/or vehicles in the workplace via the seat or feet. 



 




Full 


-


body vibrations occur predominantly in vehicles, aircraft, ships and
 




mobile tools such as excavators, caterpillars and  


drilling rigs, as well as in
 




workplaces on stationary machinery. The expositions are caused, for
 




example, by road unevenness, by the drive machines and by the work
 




facilities. 



 




9.5.4.2.1 


 


Effects of whole 


-


body vibrations 



 




Full 


-


body vibrations can affect  


performance and well 


-


being, as well as
 




strain on the spine. Long 


-


standing, intense, predominantly vertical effects
 




can lead to musculoskeletal disorders MS 


D


.



 




Full body vibrations can also have a negative impact on the digestive
 




organs as well as on an exis 


ting pregnancy. 



 




When operating stationary machines in buildings, the ceiling vibrations can
 




lead to harassment of employees as well as to impairment of activities that
 




require high concentration and fine motor skills. 



 




Long 


-


term intensive exposure to whole 


-


body vibrations can lead to indirect
 




or immediate risk to the safety and health of employees and cause back
 




problems,  


and can  


aggravate and possibly lead to illnesses  


of t 


he lumbar
 




spine. 
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9.5.4.2.2 


 


Work 


-


related musculoskeletal disorders (MS 


D


) in Germany 



 




• About 23.4 


% of all work incapacity days ( 


sick 


 


days) are attributable to
 




MS


D



 




• Every year there are more than 24,000 new early disclosures due to
 




MS


D



 




• MS 


D


 


costs associated with a loss of production are estimated at around
 




12.4 billion 


 


€


 


per year. 



 




9.5.4.2.3 


 


Stress structures and complaint localisation/MS 


D



 




The strain on the bones and joints and the resulting musculoskeletal
 




disorders often  


come from 


:



 




•


l


ift, hold, carr 


y


,



 




•


p


ull and slide 



 




•


s


pecial forms, e.g. care, shovels ... 



 




9.5.5 


 


Work environment 



 




When it comes to the work environment, it is important to create a "fault 


-
 




tolerant" work environment. 



 




This is the only way to detect and respond to occurring, error 


-


prone
 




situatio 


ns at an early stage. It is only by a better understanding of the
 




origin of errors that they can be targeted, their frequency reduced and
 




their harmful effects minimised. 



 




But what factors are involved, where are the fundamental problems and
 




where do you ha 


ve to start in order to create that error 


-


tolerant working
 




environment? To answer these questions, only a careful analysis of the
 




working environment of the human being helps. 



 




The SHELL model, introduced by Prof. Eldwin Edwards and Cpt. Frank
 




Hawkins, desc 


ribes the individual components of this work environment
 




and their mutual influence. 



 




Looking at the SHELL model and the critical friction points, there are a
 




number of approaches to avoiding errors.  
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These are, in large part, requirements that must be met  


not by
 




employees, but by manufacturers, airline officials, the authorities and the
 




legislature. 



 




Even if the user himself does not have a direct influence on, for example,
 




design due defects, he should repeatedly point out specific weaknesses
 




and thus influ 


ence a change in the long term. This is the only way to
 




eliminate more and more systemic weaknesses,  


“l


atent  


f


ailures 


”


, over
 




time. 



 




We need a fault 


-


tolerant and stress 


-


free work environment 



 




•


Q


uiet, pleasant workplace 



 




• "


S


tress 


-


free" cooperation of  


maintenance staff 



 




•


P


leasant working climate 
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9.5.6 


 


Summary 



 




The chapter "Physical Environment" makes it clear that noise has serious
 




effects on human health and its work results and that numerous protective
 




measures are required by law. 



 




But the students  


should also recognize that people's sense of noise is
 




relative. 



 




In addition, students should learn that lighting and climate have a not
 




inconsiderable share of human well 


-


being and thus ultimately the result of
 




work. 



 




Furthermore, it is clarified that vibra 


tion and vibrations, as e.g. produced
 




by machine tools or engines, have an ever 


-


increasing share of the
 




illnesses of employees up to their occupational disability. 
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9.5.7 


 


Exercises 


 


–


 


exemplary 



 




Multiple Choi 


c


e



 




In which frequency range is usually the hearing sound  


of


humans? 



 




1.


 


16


–


 


160Hz 



 




2.


 


16


–


 


1600Hz 



 




3.


 


16


–


 


16000Hz 



 





 




Free question  


-


 


Level 2 


-


3



 




Describe the illustrations of the relationships between power, fatigue,
 




quality and occupational safety as a function o 


f illuminance in your own
 




words. 



 





 




Essay 


 


–


 


Level 2 


-


3



 




1.)  


Describe the difference between  


the terms of subjective and objective
 




noise and explain what noise consists of from a technical point of view?! 



 




2.)  


Fill 


 


the following illustration  


with  


the areas for the language, pain,
 




music 


,


hearing and pain threshold qualitatively! 



 




3.) Briefly explain why  


filling in  


the language and music area is not  


exactly
 




possible. 



 




4.)  


Explain  


the problems at the lowest and highest  


frequency points! 
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Climate  


e


ffects 
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PREFACE
 





 




Chapter M9.6  


-


 


"Tasks" gives an  


overview of the physical workload and the
 




resulting physical harm. It shows the tension between economics and
 




employee health. 


 


The necessity of visual inspection or preflight control is
 




shown. 



 




The description of complex systems and their properties is desc 


ribed in
 




detail, as well as the fact that only humans are able to control them
 




because of their abilities. This also makes humans a security resource. 



 





 




LEARNING OUTCOMES
 





 




The students should: 



 




-


 


get to know physical stress and countermeasures, 



 




-


 


learning the nec 


essity of pre 


-


flight inspection as a measure to increase
 




safety, 



 




-


 


get to know the properties of complex systems and the special
 




suitability of humans for mastering complex systems and to derive the
 




insight that 



 




-


 


Man can not only pose a security risk, but eve 


nso is to be regarded as
 




a security resource. 
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9.6


 


Tasks 



 




9.6.1 


 


Physical work and routine work 



 




The physical work and the associated stresses are similar for many
 




professional groups in aviation. The preventive measures are also very
 




similar. These aspects are to  


be dealt with in an exemplary way here. 



 




9.6.1.1 


 


Physical strains on the ramp 



 




In addition to environmental pressures such as noise, weather and stress,
 




there are also physical stresses such as " 


biological 


 


clock" and physical
 




workloads, such as: 



 




•


 


s


tumbling, sliding and falling 


,



 




•


 


knee and joint stress 


.



 




9.6.1.2 


 


Musculoskeletal  


disorders 


 



 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 




Figure 


 


MSD Risk factors 



 




Source: PLANE consortium 
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Activities with often similar movements  



 




These  


different  


activities  


are  


often  


consist  


of individual or combinat 


ory



 




strain and are of the following nature 


:


 



 




•


 


r


epetition 


,



 




•


 


unfavorable joint positions, hand/arm postures 


,



 




•


 


force effort, exposure 


,



 




•


 


v


ibration 


,



 




•


 


u


se of the hand/arm system as a tool (tapping, hammering, pressing) 


.



 





 





 





 





 





 





 





 





 




Figure  


Musculoskeletal disorders 



 




Source: PLANE consortium 



 




9.6.1.3 


 


Prevention approaches, design measures  



 




What  


can be  


do


ne


 


after increased loads 


 


of strain 


 


have been detected? The
 




"Technical Measure" "Use of a  


Lifting  


Device" is presented 


 


below 


.



 




•


 


Technical measures 



 




•


 


Organisational measures 



 




•


 


Personal measures & 



 




•


 


Implementation of the psychological risk assessment 



 





 




Figure 


 


Lifting aid 



 




Source 


:


 


https://www.safetyandhealthmagazine.com/ext/resources/images/news/baggage 


-
 




handler.jpg?1441212279 



 





 




However, the lifting  


aid  


was not  


introduced because productivity declined. 



 





 




4



 





 




 
























9.6.2 


 


Vis


ual  


Inspection 


 



 




Visibility checks are among the day 


-


to


-


day tasks of maintenance staff and
 




pilots. Thus, the pilot conducts a visual inspection (pre 


-


flight control)
 




before each flight, as well as maintenance pers 


onnel with each check 


.


 


I


n
 




both cases 


, this is executed 


 


according to the appropriate checklist. 



 




In the flight manual, the manufacturer of the aircraft has determined what
 




checks should be carried out before each flight. But beyond that, too,
 




there are sensi 


ble measures that are not in the manufacturer checklists.
 




Nose wheel rests  


have often been forgotten, causing expensive damage to
 




propellers and engines. Insurance will assume gross negligence in this
 




case and may thus be exempt from performance. 



 




The situa 


tion is similar with fuel shortages. The financial consequences of
 




an emergency landing due to fuel shortages always affect the pilot
 




responsible. 



 





 




Figure 


 


Visual Inspection 



 




Source: 


 


https://www.aerokurier.de/praxis/praxis 


-


tipp 


-


vorflugkontrolle 


-


intro 


-


tagestipp 


-


die


-
 




vorflugkontrolle 


-


unverzichtbare 


-


checks 


/



 





 





 





 





 





 





 





 





 





 





 




Video:  


https://www.youtube.com/watch?v=x7u2_YcQESo 
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The external visual inspection 



 




When we approach the aircraft, we already get a first impression. Are
 




bumps visible on the fuselage or wings? Even light waves in the fuselage
 




planting can be an indication, for example, of an overhard landing and the
 




resulting structural damage. Just as a 


 


supposedly light touching on the
 




edge arch can cause a  


h


olm damage that the layman does not suspect,
 




the example of a Piper Arrow shows. She had bumped to a post with the
 




wing while hopping out. The paint damage has been eliminated. Long
 




after, the  


h


olm b 


roke on landing 


,


 


a late sequence of light clearance
 




carambolage. 



 




9.6.3 


 


Complex Systems  



 




C


omplexity of situations and systems 



 




Both the technical system aircraft, as well as the situations you face as an
 




employee, can be well described with the term "complexity."  



 




The following characteristics characterize complex situations: 



 




Interconnectedness 


:



 




Everything depends on each other  


and in different ways. This means that
 




interfering with a system not only necessarily affects the variable you
 




want to influence, but also on others! 



 




Momentum:  



 




A system changes its state even without external influence. So you can't
 




wait and think for an 


y length of time, you also have to be able to grasp
 




and take into account trends. 



 




Intransparency (inscrutability): 



 




The states of a system are not fully recorded, you have to resort to
 




indicators (pressure, temperature, etc.). Here the impression of the
 




per


son acting applies, not the objective view from the outside. 



 




Dead times and time delay 


:



 




The effectiveness of a measure can only be seen some time after the
 




procedure, in some cases one does not know how long!  
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Although these characteristics are only partl 


y relevant in the field of
 




aviation, they are important to us!  



 




Note: There is no panacea for complex systems! 



 





 




Complexity  



 




•


 


Interconnectedness 



 




-


 


Remote and side effect, coupling 



 




•


 


Momentum 



 




-


 


System change 


s


 


even without impact 



 




•


 


Intransparency 



 




-


 


Variables are not fully detectable 



 




•


 


Dead times and t 


ime delay 



 




-


 


Effect only after unknown dead time 



 




•


 


Irreversibility 



 




-


 


Effect is irreversible 



 




Complexity with its variables is elusive from  


computers. Ultimately, only
 




humans can act responsibly based on vague and incomplete information.
 




He is creative and flexible by nature, can develop novel problem solutions
 




"out of step" and review, question and, if necessary, discard his priorities
 




and me 


asures. 



 




He sometimes finds a problem solving only via detours, but he finds it if
 




he is the "right  


hum


an in the right place." A machine would be hopelessly
 




overwhelmed by such tasks. 



 





 




"


H


uman 


 


as a risk 


?


" => NO 



 





 




Humans are an important safety resource.  


This ressource 


 


just needs to be
 




applied more systematically! His skills are to train. The security 


-


relevant
 




potentials must be activated by management. 



 





 




Human as a safety resource 


 


 


H


uman as a safety resource 
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Mistak 


es may be made 


 


 


 


 


O


nly


 


human
 




possesses 



 




-


 


you have to learn from  


them 


 


 


 


-


 


spiritual presence 



 




-


 


you have to be able to deal with  


them 


 


-


 


improvisational talent 



 




-


 


imagination and creativity 



 





 




C


hange 


 


of working culture 



 




-


s


eeing employees as thinking and acting people  


 


 


 


 



 





 




Develop 


ing


 


training to deal with complex situations 


 


 



 




 



 




As of today, n 


o technical system can do this 



 





 





 





 





 





 





 





 





 





 




Video:  


https://www.youtube.com/watch?v=vp8v2Udd_PM 



 




Smashing the  


problem 


 


chain => Our goal 



 




One should try to get to grips with the "human risk factor" to a large
 




extent. To do this, you have to develop an a 


wareness of human (false)
 




behavior and weaknesses. The result is to minimize errors and thus
 




minimize  


accidents 


/


inciddents 


. Safety in the implementation of work as
 




well as personal safety in the workplace should be increased. 



 




Which property 


 


and  


insights need to be encouraged 


 


therefore 


?



 




•


 


Accept that every human being 


 


makes mistakes 
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•


 


B


e able to 


 


identify and accept your own mistakes 



 




•


 


B


e able to  


better assess yourself and others 



 




•


 


Recognize external and internal influencing factors influencing work
 




(Human 


 


Factors) 



 




•


 


Learn and use techniques to minimize risks 



 




•


 


Give and accept 


 


feedback 



 




Maintenance in the  


problem 


 


chain 



 




An accident is often only the result of the chain of supposed 


ly


 


little things.
 




The real catastrophe is only the visible tip of the iceberg. Howev 


er, the
 




causes are always hidden and often only become apparent after very
 




intensive research. And that's exactly where your work takes place. Many
 




mistakes you and others have made are probably not even revealed yet.
 




So you form  


one


 


unit  


in the  


problem 


 


ch


ain and you can smash that  


unit  


in
 




the  


problem  


chain. 



 




9.6.3.1 


 


Complex Systems and Interactions 



 




Complex systems and the people who live in them 



 




Maintenance requires licensed and qualified personnel. This consists of the
 




"Excarrier 


 


Examination Testers," as well as the CAT 


-


A


m


echanics licensed
 




under EASA Part 66 and the CAT 


-


B1/B2 technicians. 



 




Licensed staff (CAT B1/B2): 



 




•


 


a


re almost exclusively male, 



 




•


 


m


ore than 35% are over 55 years of age 



 




•


 


m


ore than  


75


% are smokers 


 


(tendency falling) 



 





 





 





 





 





 





 




Figure 


 


Certifying staff 



 




Source: PLANE consortium 
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Furthermore, a study states that they occasionally like to drink alcohol and
 




can be seen as so 


-


called “social drinkers”. 



 




The licensed staff is subject to severe stress, but only very few of  


those
 




affected admit it themselves. 



 




Complex systems and management 



 




In order to be able to distribute work properly and on the right employees,
 




the supervisor must: 



 




•


 


k


now his employees 


,



 




•


 


u


se the employees of their qualifications accordingly 


,



 




•


 


r


edistribute the work regularly. 



 





 




The most common errors in order distribution: 



 




•


 


t


he supervisor himself does not know exactly what needs to be done 


,



 




•


 


b


ecause they are 


 


not clear or too quiet, employees do not understand
 




the orders  


well enough 


,



 




•


 


i


naccurate or in 


sufficient image of the employee, his expertise,
 




knowledge and skills, experience and performance. 



 





 




Insufficient information on order execution 


:



 




•


 


t


he supervisor must not require too much or too little in the individual
 




employees when  


distributing the contract 


,



 




•


 


t


he information should be chosen in such a way as to ensure
 




independent work 


,



 




•


 


t


he purpose of the job should be explained so as not to reduce work
 




performance through emerging doubts. 



 





 




Too much at once: 



 




•


 


t


he order is too  


detailed and complicated or too long 


,



 




•


 


t


oo many, possibly overlapping orders are placed at the same time. 
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Complex systems and quality responsibility 



 




•


 


The quality responsibility for the work carried out is not delegable. 



 




•


 


Not to the Certifying staff, nor to  


the Quality Manager. 



 





 




Every employee is responsible 



 




for the quality 



 




of his work! 



 





 




Figure 


 


 


Improperly performed maintenance 


-


presumably 



 




Source: 


 


https://www.pinterest.de/pin/451556300122098369/ 



 




9.6.4 


 


Human as a  


s


ecurity  


r


esource 



 




When analysing 


 


accidents and disturbances with regard to human
 




influences, one recognizes that the problem is complex. Rule violations,
 




inattention and errors of action by individuals can lead to disturbances.
 




However, an error rarely comes alone or an error does not ne 


cessarily
 




lead to an accident! So you have to look at the events in the run 


-


up to an
 




accident, that is, also in the interaction of several people and the human 


–
 




machine 


–


 


system. Often, latent errors lurk in system design, in the social
 




system of the workpla 


ce, or even within the organization. The companies
 




do not stand as independent systems 


,


but are embedded in a social
 




system, in our environment and in an organization. With their
 




management, employees and technology, they form further subsystems.
 




All level 


s have an impact on preventing, but also on promoting an
 




accident. 



 





 




Examples of influencing the individual levels are: 



 




Environment 



 




•


 


Market position, location, public reputation, government requirements 



 




Company 



 




•


 


Corporate culture, learning capacity,  


decisions, goals 
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Operation 



 




•


 


Technology, climate, regulations, regulations 



 




Employees 



 




•


 


Experience, qualification, motivation, personal situation 



 





 




In order for mistakes to "strike," all these levels, which include safety
 




barriers, must be overcome. So there mu 


st be a tragic constellation in
 




which all defensive mechanisms have overlapping gaps or weaknesses.
 




Now the saying "A misfortune rarely comes alone" is also becoming clear. 



 





 





 





 





 





 





 





 





 





 





 





 




Figure 


 


 


Security barriers and vulnerabilities 



 




Source: PLANE consortium 
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9.6.5 


 


Summary 



 




In the chapter "Tasks" it becomes clear that the topic is quite broad. It
 




begins with the burdensome burden on employees and the responsibility
 




or duty of employers to reduce or, at  


best, eliminate them. 



 




The tasks of mechanics and pilots are exemplified by the need for pre 


-
 




flight checks to increase flight safety. 



 




The characteristics of complex systems, which certainly can be counted on
 




modern airplanes, are not limited to technical sy 


stems. This shows the
 




need for highly qualified employees who, with their characteristics that
 




only man possesses, contribute decisively to the further improvement of
 




flight safety. 
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9.6.6 


 


Exercises 


 


–


 


exemplary 



 




Multiple Choise 


 


–


 


Level 1 



 




In which of the selection  


of


words below are only human characteristics
 




that make it a safety resource?  



 




1.


Presence 


 


of mind, talent for improvisation, intolerance 



 




2.


Presence 


 


of mind, imagination, creativity 



 




3.


Presence 


 


of mind, bitterness, creativity 



 





 





 




F


ree question  


-


 


Level 2 


-


3



 




a) How can a minimization of human errors be achieved? 



 




b) Explain the term "fault 


-


tolerant working environment" 



 





 




Essay 



 




1.) Describe briefly what ident 


ifi


es complex systems. 



 




2.) What are the reasons why people can be  


described as a safety
 




resource. 



 




3.) Why do you have to look at the events in the run 


-


up to an accident in
 




order to fully understand the origin? 
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PREFACE
 





 




Chapter M9.7  


-


 


"Communication" gives an overview of communication,
 




types of communication, rules for effective communication and rules for
 




communication problems. In this context, information gathering is of
 




particular importance. 



 




The course of communication at the various levels and the possibility or
 




risks of misunderstanding are also examined in detail. 



 




The written communication as elemant 


ar component in the aircraft
 




maintenance is discussed in detail. 



 




Conflict reasons and strategies for conflict resolution round out the
 




subchapter. 



 





 




LEARNING OUTCOMES
 





 




The students should: 



 




-


 


recognize the importance of "clear" communication for their professio 


n,
 




as well as the risk of misunderstandings in communication, 



 




-


 


recognize that communication is not only at the material level, but also
 




at other interpretive levels 



 




-


 


recognize the importance of accurate written communication, 



 




-


 


g


et to know operational reasons  


for conflict as well as effective
 




strategies for conflict resolution. 
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9.7


 


Communication 



 




9.7.1 


 


C


ommunication within the team and between teams  



 




9.7.1.1 


 


Introduction 


-


hy "righ 


t


" communication is important in life? 



 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 





 




Figure 


 


Communication 



 




Source:  


PLANE consortium 



 





 




Therefore 



 





 




Communication  


–


 


"Information gathering" 



 




The basis of communication is often associated with obtaining information
 




to know what you actually want to communicate substantially about. This
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procedure should be regulated and the people who work with each other
 




should be exposed to as little barriers  


as possible. The bigger the barriers
 




in a system, the harder it becomes to communicate. This often causes
 




frustration among those involved 


,


 


is often seen as a waste of time and
 




increases workload. 



 




Here are some examples of "information gathering": 



 




•


 


When wil 


l the NDT inspector come to accept? 



 




•


 


How was this repair done last time? 



 




•


 


Has my colleague looked up and written off? 



 




•


 


What was  


going on  


in the other shift? 



 




•


 


What should I do next? 



 




•


 


Where is the necessary maintenance documentation? 



 




How can  


information be shared? 



 




•


 


Workplace work records. 



 




•


 


Set procedure on the basis of a procedure instruction. 



 




•


 


Over 


lapp 


ing working hours between shifts. 



 




•


 


Visual management. 



 




Here, it is necessary to check 



 




•


 


Do I provide all those affected with the right  


information? 



 




•


 


Are the information understood by everyone? 



 




Why  


is


proper communication in maintenance important? 



 





 




Figure 


 


Accident 



 




Source 


:


https://aviation 


-


safety.net/photo/2186/Lockheed 


-


L


-


1011 


-


TriStar 


-


1


-


D


-


AERI 



 




9.7.2 


 


Verbal Communication 



 




9.7.2.1 


 


Communication process 



 




What we say to someone is far from what the other under 


stands, an
 




experience we've all had before. And we cannot claim for ourselves to 



 




always 


 


have understood what the other meant. Why is that? Science has
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dealt with this problem of "misunderstanding" in the literal sense and has
 




developed the following 


 


theore 


tical 


 


communication model: 



 





 





 





 





 





 





 





 





 





 





 





 




Figure 


 


I


ntersection of messages 



 




Source: PLANE consortium 



 




Both the sender and the receiver can perceive a message on four different
 




levels. In addition to the actual material content, other more or less
 




hidden  


messages ("undertone") can also be sent or understood. This
 




depends very much on other factors: Personality, education, life
 




experience, current constitution, relationship of interlocutors. Non 


-


verbal 



 




signals amplify the message: Facial expressions, tone,  


gestures. 



 




The communication model is to be illustrated by an example: 



 




Factual content: 


 


What I inform you about 



 




Self 


-


revelation: 


 


What I give of myself 



 




Relationship: 


 


 


What I think of you and how  


our relationship is 



 




Appeal: 


 


 


 


What I want you to do 
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Figure 


 


Four eyes model 



 




Source 


:



 




https://www.bing.com/images/search?view=detailV2&ccid=ARNj3Zhw&id=DCAE7C3FB315DBA92E1E3
 




936DCFA 


69A0CC69B3BC&thid=OIP.ARNj3ZhwFnkGoy_7YMPc7AHaD1&mediaurl=http%3A%2F%2F4ey
 




es


-


model.com%2Fimages%2Ffour 


-


side 


-


model 


-
 




2.jpg&exph=987&expw=1907&q=Illustration%3a+Examples+of+the+four 


-
 




level+model+of+Schulz+of+Thun&simid=608006594069794384&selectedindex=1&cbir=sb 


i&ajaxhist
 




=0&vt=0 



 





 





 





 





 





 





 





 





 





 





 




Video:  


https://www.youtube.com/watch?v=ji41YuJZU_0 



 





 




Assignment: 



 




• For the following image, add the communication model from the point of
 




view of the man (sent  


message) and woman (message received). 



 




• Select a communication example based on the example on the previous
 




page! 
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Obstacles 


 


Help 


 


Goals 



 




Said 


 


Information, 


 


From information on
 




knowledge 



 




does not mean 


-


 


heard 


 


knowledge 



 




Heard 


 


Promotion, skill 


 


From knowledge to
 




insights 



 




does not  


mean 


-


 


understood 



 




Underst 


ood


 


Communication,  


From insights to
 




Desire 


 


intentions 



 




Does not  


mean 


-


 


agree 


d



 




Agreed 


 


Participation 


,


 


From intentions to
 




affected 


 


person 


 


actions 



 




Does not  


mean 


-


 


memorized 



 




Memorized 


 


Role model and  


From actions to
 




leadership 


,


processes 



 




Does not  


mean 


-


 


applied 



 




allowance 



 




Applied 


 


Raising awareness  


From processes to
 




of success 


,


sustainability 



 




Does not  


mean 


-


retained 



 




manifestation 



 





 




Figure 


 


Obstacles  


–


 


Help  


–


 


Communication Goals 



 




For more information, visit: 



 




Source:  


https://medium.com/seek 


-


blog/the 


-


art


-


of


-


misunderstanding 


-


and


-


the


-


4


-


sides 


-


model 


-


of


-
 




communication 


-


7188408457ba 
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9.7.2.2 


 


Talking techniques 



 




Discu 


ssion techniques are behaviors that can support a fruitful
 




conversation process. According to the four sides of the communication
 




model, individual discussion techniques can be distinguished. However,
 




they must be seen in context, because communication pro 


cesses are very
 




complex and the application of individual techniques alone does not
 




necessarily promise the desired success. 



 




Techniques relating to  


factual 


 


level 



 




• Objectivity reinforces one's own acceptance: This includes arguing
 




without hostility and not 


 


devaluing dissent as wrong, but accepting it. 



 




• Intelligibility makes listening easier: Short and simple sentences make
 




recording easier. The presentation should be limited to the essentials. 



 




• Accurate listening supports an appropriate response: Argument 


s can be
 




better weighed. It is important not to be distracted by irritable words. 



 




Techniques affecting the self 


-


revelation 


 


level 



 




• Transmit I messages: The sender appears more credible when  


he


 


speaks
 




of


him


self rather than " 


one


 


or you." 



 




• To express  


one's own opinion: This reduces the scope for
 




misunderstandings, image distortions are made more difficult. 



 




• Make intentions clear: This serves clarity and reduces the scope for
 




interpretation. 



 




Techniques affecting the relationship level 



 




• listen 


 


actively 


: You learn where the other is and what they want to
 




express, making it easier to react to the mood of the partner. 



 




• Give feedback and listen: The feedback makes the relationship level
 




clear. Addressing feelings also contributes to credibility. 



 




Techniques 


 


affecting the appeal level 



 




• Communicate convincingly: This clearly shows your own claim to appeal.
 




Ideally and if possible, one ties in with ideas of the interlocutor. 



 




• Ask Open Questions: They provide real answers. 
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9.7.3 


 


Non


-


verbal communication 



 




This section 


 


is preceded by a remark: The following is not about turning
 




psychological laymen into psychotherapists who can supposedly analyse
 




their counterpart on the basis of movements and utterances. The only aim
 




is to show the greater effectiveness of non 


-


verbal c 


ommunication. This is
 




because in the event of differences between verbal and non 


-


verbal
 




information, the recipient automatically assesses the non 


-


verbal
 




information more highly. To this end, a process of "self 


-


observation" is to
 




be set in motion. 



 




"Which of 


 


my behaviors are favorable or unfavorable in teamwork?" It is
 




also important to recognise that body language is above all an expression
 




of our sensations (Molcho 1988). 



 




An important point in this section is the "first impression": All people tend
 




to get o 


ne "image" of the other more or less unconsciously. Many of the
 




impressions from the first few minutes of getting to know each other
 




strengthen this picture so strongly that it can sometimes no longer be
 




corrected. "Emotional information is implemented fas 


ter than linear
 




information, triggers faster reactions and opens up a wider range of
 




interpretations" (Molcho 1988). 


 


The  


saying  


"


Don’t judge a book by its
 




cover!” 


 


though  


well inten 


d


ed, it does help us  


only  


little. We cannot always
 




escape this influence, be 


cause it largely takes place in the subconscious. 



 




The direction of view should therefore not be aimed at our counterpart,
 




but at our own mirror. When getting to know each other for the first time,
 




in aviation almost always at the briefing, you leave a last 


ing impression.
 




The captain sets the tone and priorities for later cooperation  


–


 


and that
 




without saying a word. If he takes the flight plan to himself or puts himself
 




in such a way that his colleagues cannot take any insight, he has
 




(perhaps) already sent 


 


out the first signal: "Their opinion is not in
 




demand. Only I can judge that on my own!" 


 


His colleagues are then likely
 




to hold back with their knowledge and experience, even if he then verbally
 




urges comment. 


 


Non


-


verbal communication is shown as an area  


in which
 




one thing is particularly true: It does not help a lecture, it has to be
 




experienced on its own: One's own style, one's own movements.
 




Photographed examples can help as oversubscription 


.


For the assessment
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of one's personality, the most effective  


thing is to look at yourself in the
 




mirror or in a video. 



 





 





 





 





 





 





 





 





 





 





 




Video:  


https://www.youtube.com/watch?v=SKhsavlvuao 



 




9.7.4 


 


Work  


l


ogging and  


–


 


r


ecord 


-


w


ritten  


c


ommunication 



 




Although the oral form of  


communication prevails in day 


-


to


-


day business,
 




in addition to commercial correspondence, written forms are required that
 




serve as a personal support for memory or can be used for
 




documentation. Two forms are briefly presented below: Telephone note
 




and prot 


ocol. 


 


Work modelling and  


–


 


recording, like verbal communication,
 




is both an instrument for disseminating information and should therefore
 




not be considered further. 



 





 





 





 





 





 





 





 





 





 





 




10



 




 























 





 





 





 





 





 





 





 





 





 





 





 





 




Figure 


 


P


hone note 



 




Figure 


 


Test  


protocol 



 




Source: PLANE  


consortium 



 




"Anyone who talks or writes in such a way that one cannot understand him well is
 




not particularly clever, but particularly incapable of expressing  


himself  


in
 




an understandable way." 



 




Phone note 



 




In order to prepare or record phone calls, it makes  


sense to record the
 




essential points on company 


-


owned notebooks: Location, date, time,
 




name of the interlocutor, position in operation, reason of the call, call
 




number. If calls are received for other employees, a notice of acceptance
 




must be written. 



 




Prot 


ocol 



 




Logs are made at meetings, conferences,  


tests, 


 


discussions 


 


and so on 


.
 




Because of their documentary nature, they can and should serve as
 




evidence. In operation, result protocols are usually written. It is limited to
 




the reproduction of the most  


important decisions and is based on the
 




previously adopted agenda items. The style should be factual and scarce. 
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Written 


 


notes 


 


should: 



 




Be readable, contain all the necessary information, be precise,
 




understandable and free of emotion. 



 




9.7.5 


 


"Stay up to date" 



 




Th


e conceptuality of "keeping up to date" leaves some room for
 




interpretation in terms of content. The most likely interpretation is the
 




permanent accessibility of employees through various digital media at
 




work and in private. 



 




Almost one in four Germans is  


under constant stress at work. Telephone,
 




e


-


mail access and various PC programs are operated in parallel, while on
 




business trips, mobile phone, laptop and hands 


-


free system in the car
 




ensure constant accessibility. Even the evening of work does not bring
 




relaxation: The line between work and leisure has become fluid through
 




mobile means of communication. The Association of German Security
 




Engineers (VDSI) warns that digital communication technologies will be
 




used unthinking and point out the dangers of "mu 


ltitasking." 



 




"The human brain is not able to cope with permanent double loads. If
 




several complex tasks are completed at the same time, the error rate
 




increases and the probability of accidents increases. Valuable working time
 




is used to correct errors and 


 


remember the next task at hand. The actual
 




volume of work remains the same or even decreases. " 



 




Multitasking 


 


is not profitable 


!



 




Surveys and studies clearly show it: More than one in four workers now
 




feel psychologically burdened by unplanned interruptions 


 


and disruption at
 




work. One in three states that information overload and constant
 




accessibility through mobile means of communication disturbs them.
 




These factors are the second most common cause of occupational stress. 
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9.7.6 


 


Timeliness 



 




Timeliness must focus on written communication. 



 




Especially in aviation and here in maintenance and maintenance, the
 




timeliness of written communication, such as maintenance documents, is
 




of particular importance. 



 




This must always ensure that the current: 



 




•


 


A


ircraft  


M


aintenance  


P


rograms 


,



 




•


A


irworthiness  


I


nstructions 


,



 




• Manufacturer  


A


nnouncements 


,



 




• Airworthiness Directives etc. 


,



 




a


pplication. 



 




9.7.7 


 


Communication Filter: Thought  


p


attern 



 




Man has the inclination to interpret information, facts and information on
 




the  


background of experiences made unconsciously: 



 





 





 





 





 





 





 





 





 





 





 




Figure 


 


Creation of thought patterns 



 




Source: PLANE consortium 



 




The strong thinking filters developed ensure that we increasingly perceive
 




what we expect. Since these processes take place in the subconscious, we
 




are usually not even able to recognize our own filters at all. These
 




processes have advantages in addition t 


o the pursuit of security and
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order. For example, the pattern of behavior, "I should always behave
 




politely and correctly toward superiors," preserves from unpleasant
 




experiences that should certainly not be constantly remade. 



 




However, as soon as you  


get the feeling of communicating not with your
 




actual counterpart but with your idea of him, you should consciously pause
 




and critically question which thinking patterns are influencing you right
 




now. 



 





 





 





 





 





 





 





 





 




Figure 


 


Patterns 



 




Source: PLANE  


consortium 



 




9.7.8 


 


Conflict  


g


rounds and  


c


onflict  


m


anagement 



 




Conflicts are part of everyday life and are created by different goals and
 




needs that cannot be reconciled. Likewise, conflicts often arise as a
 




product of lack of or incorrect communication. This can ref 


er to thoughts,
 




ideas, beliefs, etc. Conflicts are inhibiting performance, as they weigh on
 




the working environment and motivation. Some people tend to carry the
 




frustrations outwards, others "eat" the hassle inside.  



 




Exemplary reasons for conflict: 



 




•


 


d


ecisi 


ons are made  


without consultation  


of employees 


,



 




•


 


c


hecks are carried out on the basis of (obvious) mistrust 


,



 




•


 


e


mployees are treated unfairly and/or unregulated 


,



 




•


 


e


mployees are blamed for mistakes made by others 


,



 




•


 


p


rivileges are obviously abused 


,
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•


 


Company  


constellations: Generational conflict, misuse of employees,
 




alcohol abuse, different pay for the same activity, management errors 



 




Once the conflict has arrived, solutions must be sought quickly.
 




Approach  


a conflict in a structured way 



 




•


 


T


ake a deep breath an 


d


take your  


time 


.



 




•


 


D


etermining the facts: What happened? What are the facts? 



 




•


 


Clarification of cause and contexts: How could the conflict occur? 



 




•


 


Consider possible solutions: What measures are possible and useful? 



 




•


 


Choosing the best way to solve the  


solution: What is the best way to
 




implement the chosen measure? 



 




•


 


Control of the measure: Does this measure lead to success? Do new
 




steps need to be considered? 



 




It is important in all attempts at conflict resolution that no one should feel
 




like a big loser a 


fterwards. This provokes a new conflict in the medium
 




term. 



 




9.7.8.1 


 


Conflict management strategies 



 




Any conflict offers not only the risk of resentment or hurt, but also the
 




chance to grow in a constructive confrontation. 



 




In addition, in the interests of secure coo 


peration, it is essential to always
 




create a good starting point for good cooperation: The next stressful
 




situation does not wait until we work with a nice colleague again. 



 




And, as said at the beginning, a good working environment and mutual
 




trust are the  


best prerequisites for successful action in exceptional
 




situations. We need to develop a strategy of compiling, in a way, a
 




personal checklist that can be used to address difficult situations.  



 




This strategy refers to relationship and role conflicts create 


d by the
 




repetition of certain patterns of action. It only works in periods of low
 




workload. Under stress and time pressure, it cannot be applied. It is
 




therefore intended as a preparation for good teamwork under stress. 



 




This strategy contains seven steps  


(Paula 1992), which are to be briefly
 




presented below! 
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Identify and analyze the topic 



 




A lot of individual information or messages together make up the situation
 




–


 


but what is really  


the matter 


? What is the real problem? What kind of
 




messages, at the factua 


l level, the relationship level? What did those
 




involved say about themselves, what did they appeal to? All of this is only
 




possible to get to the real issue. It is important to be aware that all the
 




information received  


are


 


subjective and that we also select  


them 


.



 




And what doesn't fit into our image is unconsciously overlooked. Mutual
 




agreement brings one closer to the  


root of the issue 


 


than by the sole
 




assumptions. 



 




Set the rules of the proceedings  


–


 


collusion 



 




This is the or 


ganization of a conversation: When, in what place, who's
 




there, for how long? The clarification of these procedural rules by mutual
 




agreement is often already the entry into the understanding: The subject
 




is changed and it becomes clear that it is possible 


 


to reach a new level
 




with the other  


–


 


a new level is reached. 



 




Discus 


s


 


the topic 



 




Only after that will the real problem be discussed. Your own view is
 




presented with the information collected. Everyone gets the opportunity to
 




clarify their concern.  


Careful  


listening is important. Unclear or ambiguous
 




information is reviewed.  


It is in demand 


: "Say again  


–


 


Please repeat this, I
 




did not understand that!" 



 




Here, no culprit is sought, but a common ground and mutual
 




understanding. 



 




Clarifying intentions 



 




What am I ab 


out? What do I want to achieve? What are my wishes, for
 




me, for the team, for the situation? The clearer the individual is about
 




these questions, the clearer he can express himself to his colleague and
 




make him understand. In the absence of this informatio 


n from the
 




interlocutor, it should  


–


 


specifically asked for it and not be advised! 
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Develop options for action and determine next steps 



 




Here is a reminder of the differences in head and search style to make a
 




sincere statement: This conversation should no 


t be ended without mutual
 




agreement  


and commitments. Everyone is doing their part to solve it. 



 




R


eview 


 


earnings 



 




"Out of sight  


–


 


out of mind!" This must not be allowed to apply here! Even
 




after the interview, the results will be examined: Have I honoured my
 




commitments? Has the situation improved? If not, was it the right topic?
 




How does the collaboration work after  


the interview? Have we fallen back
 




into the old rut, the same behaviors? These issues should be resolved
 




together. 



 




Meta communication 



 




The conversation about the conversation: Have we got to a different,
 




better level of collaboration? Do I understand more o 


f my colleague now?
 




How did I fare in this conversation? 



 




Feedback 



 




Feedback is the most important tool to detect misunderstandings at an
 




early stage, perhaps even to be able to avoid them, and at the same time
 




to give the partner help to communicate. The "briefing" has been
 




institutionalized in aviation for a long time, w 


hile "debriefing," on the other
 




hand, is at best misunderstood as an occasion for socialising. It is
 




important to anchor this method firmly in the crew's consciousness so that
 




each flight use is discussed. It is important that everyone brings their
 




views a 


nd experiences to bear. 



 




Communication skills 



 




The friction points of the SHELL model, the interfaces between the
 




individual parts are recognized as causes of misunderstandings. 



 




But what can be done to make communication as secure and clear as
 




possible in or 


der to reduce misunderstandings? 



 




First of all, the technical environment to look at the situation in the cockpit
 




is to be considered: Noise, stress, time pressure and enormous
 




information density make it difficult to express oneself according to the
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commun 


ication skills developed here. Nevertheless, there are possibilities
 




that can be used relatively easily. 



 




Express yourself clearly 



 




"Loud and clear," actually a matter of course with the high noise level in
 




the cockpit; But  


because of  


the (boom) Mike right i 


n front of  


one’s  


lips, it
 




sometimes doesn't seem necessary to speak loudly, the technique does
 




that 


 


for you 


. And if you want to tell your colleague something, you forget
 




that now there is no technique to support you. 



 




But there are also approaches to improv 


ement at the content level: What
 




do I actually want to say? What do I want to achieve? If possible, I should
 




first be clear about these matters. To this end, it is important to avoid
 




mixed messages, to achieve a congruence. 



 




Listening attentively 



 




If the sit 


uation in the cockpit allows and this also applies to conversations
 




outside the cockpit 


, it 


 


should 


 


always 


 


be listened carefully  


with special
 




attention to 


 


non


-


verbal signal 


s


. These are the tasks of the listener and a
 




sign that he is also "active" 


.


 


One shoul 


d not only pass the conversation
 




passively and expect that the others will express themselves clearly. 



 




Ask and clarify specifically 



 




If there are  


still  


ambiguities, they must not be accepted, but require
 




clarification. Th 


ose


 


areas on which no information is 


 


available will also be
 




included: Intentions, wishes and also feelings in order to be able to clarify
 




the situation as much as possible. 



 




Be interested and confirm 



 




The listener is attentive, takes part in the speaker's comments and
 




confirms directly and imm 


ediately as soon as there is agreement between
 




the two parties. 



 




Repeat in summary 



 




I repeat, in my own words, what I have heard and understood or what
 




was decided, thereby making it consistent  


–


 


now both have the same
 




starting point, the same mental model f 


or this situation. 
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Figure 


 


 


Working climate 



 




Source: PLANE consortium 



 





 




For more information, visit: 



 




Source:  


https://smallbusiness.chron.com/5 


-


conflict 


-


management 


-


strategies 


-


16131.html 
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9.7.9 


 


Summary 



 




In the chapter "Communication" it becomes clear that the topic and the
 




disregard of certain communication rules can have serious consequences. 



 




It also becomes clear that the process of verbal communication and
 




perception at different levels can lead to misunderstandings and conflicts. 



 




An exact written communication, as the ba 


sis for low 


-


error or at best
 




error 


-


free work is essential. 



 




Possible operational reasons for conflict and appropriate strategies or rules
 




for conflict management, also to safeguard company peace and improve
 




the personal situation, round off the topic. 
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9.7.10 


 


Exe


rcises 


 


-


 


exemplary 



 




Multiple Choise 


 


–


 


Level 1 



 




Which of the following responses for conflict management processes is
 




correct. "In processes of conflict management such as talks, etc., no one
 




should feel like a big loser afterwards!" 



 




1. This  


statement is correct! 



 




2. This statement is false! 



 




3. It is not decisive whether there are one or more winners or losers in
 




such processes. What is important is that the conflict is dealt with. Even
 




outside of professional life, there are always winners and 


 


losers in such
 




processes. "Welcome to life  


–


 


what doesn’t kill you, makes you stronger 


!"



 





 




Free question  


-


 


Level 2 


-


3



 




a)


 


What causes thought patterns? 



 




b)


 


How do patterns of thinking develop with age? 



 




c)


 


Take a position on the following statement: "Reducing or  


eliminating
 




certain patterns of thought is difficult to impossible!" 



 





 




Essay 



 




Oral communication takes place on four different levels according to a
 




well 


-


known model. 



 




1.) Complete the figure below completely and correctly! 



 




2.)  


Briefly d 


escribe  


in


your own wo 


rds what is meant by the individual
 




levels (description) and specify a conversation technique at each level! 



 




3.) Use the next image to describe a possible flow of communication
 




between the two people at the four levels! In other words, what might the
 




trans 


mitter (man) have meant and what might have arrived at the
 




recipient (woman). 
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9.7.11 
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PREFACE
 





 




Chapter M9.8  


-


 


"Human errors"  


gives an overview of error models and
 




error theories. 



 




Furthermore, the danger of the development from the simple error to the
 




accident is shown. 



 




The most common types of error after Boeing and the so 


-


called "Dirty
 




Dozen" will show the relationship to previ 


ous chapters. 



 




One of the most common causes of error, so 


-


called FODs, their possible
 




effects and their avoidance and coping are discussed in detail. 



 




Solutions to increase safety round off the chapter. 



 





 




LEARNING OUTCOMES
 





 




The students should: 



 




-


 


getting to know 


 


the different types of errors according to Reason,
 




including their meaning, as well as a further classification of the errors, 



 




-


 


learn how the process can go from a simple mistake to an accident, 



 




-


 


get to know the "Top 8" of maintenance errors and the so 


-


call 


ed "Dirty
 




Dozen" and be made aware of these mistakes, 



 




-


 


get to know FODs as one of the most common causes of faults and
 




accidents, as well as the possibilities of avoiding them 



 




-


 


finally, get to know strategies for avoiding mistakes. 
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9.8


 


Human error 



 




9.8.1 


 


Introduction 



 




The development of aviation errors since their initial days shows that since
 




1903, the causes of errors between human error and technical errors have
 




been exactly the opposite. 



 




In 1903, about 80% of aviation errors were due to technical defec 


ts and
 




only 20% to human error, it is the other way round today. 



 





 





 





 





 





 





 





 





 





 





 





 





 




Figure 


 


Development of human and technical errors in aviation 



 




Source: PLANE consortium 



 




This makes it abundantly clear that  


special attention should be paid to 


:



 




•


 


human  


errors and 



 




o


 


its causes and 



 




o


 


his avoidance 



 





 




Task 



 




•


 


Which statement can you make of the figure regarding the absolute
 




and relative frequency of errors to the technical and human errors. 



 




•


 


What could be the causes of this development? 
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9.8.2 


 


Error models and theories 



 




Ther 


e are a wide variety of error theories in science. The error theory
 




according to Reason is to be presented below.  



 





 




According to Prof. James Reason, three types of human  


errors 


 


are divided: 



 




•


 


slip 


s



 




•


 


l


apses 


 



 




•


 


m


istakes 


 



 





 




A


"slip" 


 


can be called an action if, for  


example, we overlook a point in a
 




work card. The correct implementation was planned, but one line was
 




overlooked. 



 




A


"


lapse 


"


 


is an action in which we fail to do anything, where we forget,
 




for example, something that still needs to be completed, such as clos 


ing
 




the engine cladding, tightening a line, etc. Errors usually subvert us when
 




we have been distracted in some form. 



 




A


"mistake" 


 


is classified as an incident in which we take an action
 




without thinking about whether it is at all the right procedure 


.


 


We think
 




and are convinced to do the right thing. An example would be the
 




installation and testing of a component without paying atten 


tion to the
 




manual, because we have already done this several times (automated
 




process). 



 





 




Other divisions 



 




In addition to the error model or error theory according to Reason, there
 




are a variety of different error models or divisions. The following is only  


a
 




brief presentation of another widespread classification. 



 




1. Unintentional errors, also called carvers or made by mistake 



 




Are not planned, e.g. omissions, forget to do something! 
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2. Errors (mistakes) are also 


 


failures 


, but without intent  



 




Are errors in judgement, e.g. we do something wrong, but think it was
 




right. 



 




3. Intentional errors, violations, partly with intent  



 




They are often committed with intent but are often well 


-


meaning, e.g.
 




taking a shortcut or not followi 


ng procedures. 



 




Violations are rarely intentional. 



 




The definition of violations usually excludes the actions taken to
 




intentionally damage the system, i.e. sabotage. 



 





 





 





 





 





 





 





 





 





 





 




Video:  


https://www.yo 


utube.com/watch?v=iHaQjoxQlLs 



 




9.8.3 


 


From simple mistake to accident 



 




9.8.3.1 


 


The  


error 


 


chain  



 




"


One


 


mistake rarely comes alone" and "A mistake doesn't make an
 




accident yet" are frequently used phrases. In fact, an  


ac


cident or incident
 




can rarely be attributed to a single causative error (Reason 1990, 1991).
 




It takes a whole series of preconditions to gi 


ve a chain of events the
 




necessary moment to break even the last "lines of defense." 



 





 




James Reason describes this funnel 


-


like process from its origins to the
 




eventual triggering event, which we then read about in the newspaper. 
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Figure 


 


Error chain 



 




Source: PLANE consortium 



 




The first snowfall lays the foundation for the later avalanche and so the
 




error process begins at the organizational level in all its breadth. Legal
 




provisions such as air service regulations or building regulations 


,
 




organisational structures at aircraft manufacturers, their cultural
 




differences and building philosophies, as well as the internal organisation
 




within the airlines are examples of  


p


ossible "links of a chain of error." 



 




The task set and the necessary worki 


ng environment are the next link in
 




the chain. The environment needs to be adapted very carefully to the task
 




and the performer to allow for low 


-


faulty work. 



 




At the end of the chain is the acting individual with all his strengths and
 




weaknesses. As the last instance on the way to the accident,  


he


 


is able to
 




compensate for previously installed faults and system weaknesses or
 




trigger the  


afore mentioned  


from an  


a


ctive  


f


ailure. 



 




Errors and vulnerabilities in the individual system groups add up and
 




weaken the error tolerance of the entire system. In our classification, they
 




were referred to as  


l


atent  


f


ailures. 



 




9.8.4 


 


Types of errors in maintenance work  



 




One of the leading a 


viation companies in terms of error detection is the US
 




group Boeing. Over a longer period of time,  


they  


have recorded and
 




evaluated the errors that occur on the aircraft. 



 




This resulted in the "top 8" of maintenance errors, which are shown below. 
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9.8.4.1 


 


"Top 8" o 


f maintenance errors (after Boeing and FAA) 



 




•


 


Incorrect installation of components 



 




•


 


Fitting of wrong parts 



 




•


 


Electrical wiring of wrong parts (including cross connections) 



 




•


 


Loose objects left in the aircraft (tools) 



 




•


 


Inadequate lubrication 



 




•


 


Cowling, access  


panels not secured 



 




•


 


Fuel/oil caps and refuel panel not secured 



 




•


 


Landing gear ground lock pins not removed before departure 



 




9.8.4.2 


 


Dirty Dozen 



 




Another definition of the most common types of errors is the "Dirty
 




Dozen." These are shown in the  


figure below 


 


and read as 


 


follows 


.



 




•


 


Lack of communication 



 




•


 


Lack of teamwork 



 




•


 


Standards 



 




•


 


Pressure 



 




•


 


Complacency 



 




•


 


Lack of knowledge 



 




•


 


Lack of attention 



 




•


 


Lack of resources 



 




•


 


Distraction 



 




•


 


Lack of assertiveness 



 




•


 


Fatigue/exhaustion 



 




•


 


Stress 



 




You can clearly see the difference to the "top 8" of  


maintenance errors.
 




These are indeed errors in their frequency. 



 




Dirty Dozen, on the other hand, is the most common cause of error, which
 




ultimately leads to errors 


 


(see next figure) 


.
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Figure 


 


Dirty Dozen 



 




Source: PLANE consortium 



 




9.8.5 


 


Impact of errors  


–


 


accidents 



 




The causes of accidents, as well as their manifestations, are as varied as
 




they are unmanageable. Therefore, one of the most common causes of
 




error with its various effects is to be considered here. These are FODs. 



 




The term  


FOD stands on the one hand for damage caused by foreign
 




objects (Foreign Object Damage), on the other hand, the abbreviation
 




FOD is also used for the foreign object itself (Foreign Object Debris). 



 




FOD damage planes in direct contact! 



 




For example:  



 




•


 


a


ircraft 


 


handles are cut in 


,



 




•


 


they  


can  


be sucked in by the engines 


,



 




•


 


they  


can  


lead to bondage during aircraft control 


,



 




•


 


they 


 


can


 


damage aircraft, buildings, vehicles, ground service
 




equipment 



 




•


 


they  


can  


hurt people  


–


 


also fatal. 



 




FOD danger can be prevented or at least  


reduced! 



 




Typical FODs are shown in the pictures below! 
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Figure 


 


FODs 



 




Source:  


https://stratmatters.wordpress.com/tag/f 


-


o


-


d


-


walk/ 



 





 




Figure 


 


Accident/ 


d


amage caused by containers 



 




Source: 


 


https://www.traveljokes.net/files/airlines/disasterair.php 



 





 




For more information, visit: 



 




Source: 



 




https://www.skybrary.aero/index.php/Human_Factors_Analysis_and_Classification_System_(HFACS) 



 





 





 





 





 





 





 





 





 





 





 




Video:  


https://www.youtube.com/watch?v=k8b4fWs9k78 



 




9.8.6 


 


Avoiding and coping with mistakes 



 




9.8.6.1 


 


Avoiding and coping with FODs 



 




Successful avoidance of FOD 


s



 




In accordance with international recommendations, avoiding FO 


D


s


 


is
 




particularly effective when the following four main areas are taken into
 




account: 



 




1


. T


raining 



 




2. Inspections 



 




3. Maintenance 



 




4. Coordination 


/


Communication 
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1.


 


T


raining 



 




All employees at airports and airlines should be trained in the
 




identification, avoidance and disposal of FOD 


s


. In addition, employees
 




should be made aware of the dangers posed by FOD 


s


 


within the training
 




sessions. 



 




2.


 


Inspections 



 




In accordance with the requirements of the International Civil Aviation
 




Organisation ICAO, th 


e airport should inspect the flight operating areas
 




according to existing FOD 


s


 


several times a day as part of the control trips.
 




If construction work takes place on the surfaces, control trips are more
 




often necessary. In addition, the crews of the aircraf 


t are encouraged to
 




report FODs on taxiways or runways immediately to Air Traffic Control
 




(ATC). Handoff personnel are responsible for ensuring that no FOD 


s


 


is on
 




the stand before rolling in and rolling off an aircraft. For this purpose, so 


-
 




called FOD chec 


ks are carried out by the handling staff. 



 




In general, any employee who performs activities on the airside of the
 




airport is encouraged to pay attention to FOD 


s


. This means consistently
 




avoiding FOD 


s


 


and disposing of FODs. 



 




3.


 


Maintenance 



 




An essential part of t 


he successful avoidance of FOD 


s


 


is the regular
 




cleaning of the flight operating surfaces. Sweeping machines are
 




particularly effective,  


as they 


 


absorb dangerous small parts (e.g. screws,
 




plastic bags and small pieces of concrete).  



 




It is equally  


important to place FOD containers near the apron surfaces to
 




dispose of the FOD 


s


 


found. The containers are marked with the letters
 




FOD


s


 


and are therefore clearly identifiable as containers for the disposal of
 




FOD


s


.



 





 




Figure 


 


FOD container 



 




Source:  


https://27np162willp45jy821ldgwj 


-


wpengine.netdna 


-


ssl.com/wp 


-
 




content/uploads/2015/10/FC 


-


1pt5_FC10_transparency.png 
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4.


 


Coordination 


/


Communication 



 




In order to effectively avoid FOD 


s


, responsibilities must be clearly
 




communicated. 



 




Four main areas must be covered. 



 




•


 


Within the safety training sessions for all employees who are on the
 




airside of the airport, the employee is  


sensitized to the topic of
 




FOD


s


.



 




•


 


Through regular awareness campaigns, the danger is communicated
 




again and again by FOD 


s


 


and the correct behavior that goes with it. 



 




•


 


In addition, the  


a


irport  


a


uthority carries out checks on the airport's
 




flight operating are 


as several times a day. Control according to FOD
 




plays a priority role in this. The regular cleaning of the storage
 




areas and the provision of FOD containers are carried out by the
 




apron staff of the airport. 



 




•


 


The topic of FOD 


s


 


is also regularly attached to 


 


the Airport Safety
 




Committee and the Ramp Safety Culture Team. 



 




9.8.7 


 


Solutions to increase security as an analysis of error theories  



 




Aerospace experience confirms that the search for a single "scapegoat"
 




does not provide a satisfactory improvement to inadequat 


e general safety
 




measures. The necessary change of perspective to recognize incidents as
 




system 


-


related, i.e. to get away from the idea of a single "bad apple" to
 




the "bad fruit market," has led to the elimination and elimination of many
 




of the latent dang 


ers. 



 




From the field of work, operational and organisational psychology comes
 




the  


H


TO ( 


H


uman,  


T


echnology,  


O


rganisation) concept. It analyzes the
 




individual factors and their interplay. The human factor should now be
 




looked at in more detail! 



 




Factor Human  



 




Individual susceptibility to errors 



 




Human performance depends on his knowledge and compliance with
 




certain rules, as well as professional, technical and non 


-


technical skills.
 




Weaknesses increase the susceptibility to errors here. 



 





 




11



 




 




 









Knowledge 



 




The basis of all 


 


safe action is theoretical training, updated by continuous
 




training (PoL, CBT, etc.). 



 




Rules 



 




Following rules makes a significant contribution to safety. Their non 


-
 




compliance has many reasons and their practicality must be checked in
 




the area of application 


 


required. 



 




Technical skills  



 




In terms of occupational skills, for example, the technical skills are to be
 




seen, such as the system 


-


theoretical penetration of the system "Fuel 


–
 




System," which is mediated during training or in  


T


ype


–


R


ating and is right
 




for a 


 


qualitative assessment Is easily accessible. 



 




Non


-


technical skills 



 




The importance is evident where someone is unable to implement
 




technical skills at the crucial moment. This includes, for example, efficient
 




communication, taking on the  


leadership role within a team in conflict
 




situations, etc. Deficits in this area were detected early in aviation = >
 




Line Oriented Flight Training. 



 




Factor Technology 



 




The complex work activity in aviation comprises up to 10,000 retail steps
 




per day. Studies 


 


of work ergonomics have shown a probability of error of
 




1:1000. Pilots, for example, consider the occurrence of errors to be
 




realistic and plan this into their actions. 



 




Self 


-


organisation factor  



 




The probability of making mistakes depends on internal and e 


xternal
 




factors. In the field of aviation, the IMSAFE 


 


(I’M SAFE) 


 


scheme was
 




developed, which allows each pilot to classify his or her own current
 




performance under the influence of the performance  


s


haping  


f


actors
 




checklists. Many of these weaknesses can be 


 


reduced by a better (self 


-


)
 




organization. It has been shown, for example, that an extensive sleep
 




deficit is equivalent to a not insignificant blood alcohol concentration. 
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I


I
 




 


=


llness 



 




 


M


M
 




 


=


edication 



 




 



 




S


S
 




 


 


=


tress 



 




A


A
 




 


=


lcohol 



 





 




F


F
 




 


=


atigue 



 





 




E


E
 




 


=


ating  



 





 




Figure 


 


Checklist to assess personal performance 



 





 




Improved self 


-


organization 



 




Those who sink into everyday time and task chaos must learn to operate
 




better with their own time. Consistent self 


-


management helps to cope
 




better with oneself and 


 


its tasks. This allows you to reduce your stress and
 




regain fun at work. The magic formula is "working effectively and
 




efficiently." To achieve this, you have to get the maximum out of the time
 




available. 



 




The main tips to gain more time: 



 




•


 


Set a clear  


goal: It must be correct and achievable in a certain time. 



 




•


 


Plan in writing: On paper or on the computer  


–


 


this relieves the
 




burden of memory and leads to discipline. In addition, written plans
 




improve control over what has been achieved. 



 




•


 


Prepare systematic 


ally every day: Make a plan before you go to
 




work. It is best to do so the evening before. This gives you a faster
 




overview of all activities. They are not quick to be overwhelmed
 




with new work and can better assess the required working hours. 



 




•


 


Plan the day 


 


realistically: No man can do without breaks. Think of
 




the unforeseen. Enter buffer times between your appointments. 



 




•


 


Work according to your personal shape curve: Put in your weak
 




hours the completion of mail and routine tasks. In your strong
 




phases, you wi 


ll deal with tasks and projects that require your full
 




concentration. 
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•


 


Set priorities: Divide your tasks by importance. Not only do you
 




stubbornly work the stack, but think about what the most important
 




steps are for your current goal. 



 




•


 


Put to an end what yo 


u once started: A lot of time is lost when you
 




deal with a piece of paper, but it goes back to the old place
 




unfinished. 



 




•


 


Prepare for appointments: Nothing is less effective than killing time
 




to discuss already known issues. 



 




•


 


Set time limits: For your own ta 


sks and meetings  


–


 


you can also
 




check whether you have reached your goal. 



 




•


 


Bundle similar tasks: Get your mail done in one fell swoop and not
 




drip. The same goes for phone calls. When you put things together,
 




you're not constantly distracted. 



 





 





 





 





 





 





 





 





 





 





 





 




Fi


gure 


 


Self 


-


organization 



 




Source: PLANE consortium 



 





 




Task: 



 




Analyze the references to self 


-


organization regarding the meaningfulness
 




and feasibility in your future profession! 
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9.8.8 


 


Summary 



 




In the chapter "Human errors" it becomes clear that errors in  


their effects
 




are not equal and that a simple mistake does not necessarily lead to an
 




accident. 



 




The "Top 8" of maintenance errors and the so 


-


called "Dirty Dozen", as the
 




most common maintenance errors are another focus of the chapter dar. 



 




FODs as a specifi 


c source of error or cause of accidents, which have
 




already led to fatal catastrophes in the past, and the strategies for
 




reducing or ideally preventing them, is also the main aspect of the
 




chapter 


.



 




A personal performance checklist and stewards for improve 


d self 


-
 




organization are presented as important ways of avoiding mistakes. 
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9.8.9 


 


Exercises 


 


-


 


exemplary 



 




Multiple Choise 


 


–


 


Level 1 



 




Which of the errors listed below is not one of the "top 8" maintenance
 




errors (after  


B


oeing and FAA)? 



 




1. Fitting of wrong parts 



 




2. Incorrect overhaul of window  


–


 


cracks 



 




3. Inadequate lubrication 



 





 




Free question  


-


 


Level 2 


-


3



 




a)


 


Name three possible damages by FOD 


s



 




b)


 


Why is it important for FODs to be thrown into their designated
 




containers and not simply into a "dustbin". 



 





 




Essay 


 


–


 


Level 2 


-


3



 




1.) Describe and interpret the following image in full. 



 




2.) What explains the relative decline in technical errors? 



 




3.)  


What conclusions could be drawn from the figure? 
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PREFACE
 





 




Chapter M9.9  


-


 


"Dangers in the workplace and emergencies", shows with
 




bullying an often underestimated risk in the workplace and measures
 




a


gainst it. 



 




Furthermore, the personal protective clothing and its necessity are
 




discussed. 



 




The dangerous goods classes and how to deal with them is also covered in
 




the chapter. 



 




First aid and emergency behavior, as occupational hazards, are briefly
 




described. 



 




Meteogefahren, so the adversities of the weather and their influence on
 




the work at the airport, complete the chapter. 



 





 





 




LEARNING OUTCOMES
 





 




The students should: 



 




-


 


get to know bullying as a subtle and often underestimated risk in the
 




workplace, 



 




-


 


get  


to know the importance of wearing their personal protective
 




clothing, as a personal protection, but also to preserve their workforce, 



 




-


 


be sensitized to dealing with dangerous goods classes and the need to
 




provide first aid, 



 




-


 


finally, be sensitized to the dan 


gers of critical weather conditions for
 




people and material. 
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9.9


 


Workplace hazards and emergencies 



 




9.9.1 


 


Introduction 



 




One danger in the workplace, which as such is often not recognized but is
 




highly relevant, is bullying or bossing. This is also because, in  


addition to
 




the high costs resulting from it, the illness of the bullied employees and
 




the negative working climate is harmful for every company. 



 




Therefore, bullying is to be considered a danger in the workplace. 



 




9.9.1.1 


 


The definition of bullying 



 




Bullying  


can be described as a "conflict 


-


ridden situation" that takes place
 




between colleagues or superiors and subordinates. Workplace bullying is
 




always carried out with one goal, namely the targeted harassment and
 




exclusion of the victim concerned. The perpetrat 


ors, also called bullies,
 




often see themselves at the finish when the  


victim  


eventually throws in
 




the towel and leaves the company by termination. 


 


The concept of bullying
 




can still be divided into "bossing" and "staggering." In the case of the
 




former, the  


bulging power is the boss, an executive or even several people
 




in the management. In this case, the workers concerned generally occupy
 




a lower position in the company hierarchy and have felt no chance to
 




defend themselves against the caries from above. 



 




Rar


er, on the other hand, is sta 


ggering 


, where colleagues work together to
 




damage a supervisor's position and reputation. 



 




9.9.1.2 


 


Features of workplace bullying 



 




Features of workplace bullying can be identified as follows: 



 




•


 


A


 


certain person is always harassed: If an em 


ployer is angry, he can
 




also loudly criticize the entire staff. Things are different with the 



 




bullying 


. In doing so, a single person is permanently attacked, without
 




plausible reasons, over and over again  


–


more or less spontaneously 


–


.



 




•


 


The harassment is sys 


tematic: Bull 


ying 


 


someone has nothing more to
 




do with exerting constructive criticism. Here, from  


the beginning on 


,
 




there is the goal of destructiveness and the desire to react to the
 




person or to persuade him to  


quit 


.
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•


 


There is open disrespect: The bullies 


 


openly show their dislike towards
 




the victims and do not let them off them if they are already visibly
 




mentally injured. 



 




•


 


Actions take place permanently: Workplace bullying occurs regularly
 




and frequently. 



 




In terms of groups of people or professions, the r 


isk of bullying is
 




particularly high in the following areas: 



 




•


 


Female employees: Women carry a 75 percent higher risk of being
 




harassed and marginalized at work, according to the  


Bullyin 


greport. 



 




•


 


Employees in social professions or in sales: Employees working  


in
 




these industries are particularly often bullied. 



 




•


 


Certain age groups: Bullied individuals are often under 25 or over 55
 




years old. 



 




9.9.1.3 


 


Action on bullying 



 




A case of workplace bullying cannot be solved by waiting. Even if the
 




thought and implementation seem un 


comfortable to you: You should seek
 




direct conversation with your tormentor. In the four 


-


eye conversation, you
 




should remain factual and not become offensive. Ask freely why he
 




behaves the way he does. 



 




Many ask themselves, "What can I do about workplace bu 


llying?" A
 




valuable tip: By no means stay defensive.  



 




Some perpetrators leave their victims 


 


alone 


 


when confronted so directly.
 




For they realize at this moment that the victim is not so eas 


ily


 


force 


d


 


into
 




his role and there are possible consequences.  



 




If that's not enough, look for help in any case. With workplace bullying,
 




it's always advisable to have allies by your side. Contact your partner,
 




friends, relatives or even good acquaintances and discus 


s the situation
 




together. 



 




This will in any case give you psychological support to help you face up to
 




the problem. Externally, you can also get help externally through self 


-


help
 




groups and telephone pastoral care (some of which is even free). 
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For more  


information, visit: 



 




https://www.helpguide.org/articles/abuse/bullying 


-


and


-


cyberbullying.htm 



 




9.9.2 


 


Recognize and  


a


void  


d


angers  



 




The number of hazard potential in the aviation  


sector is quite high, as is
 




the sensitivity to it, at least frequently. Some hazard potentials and how
 




to deal with them are now to be described. 



 





 





 





 





 





 




9.9.3 


 


Personal protective clothing 



 




The concept of personal protective clothing depends on the  


activity.
 




Therefore, the main ones for the technical aviation professions are to be
 




briefly described at this point. These are: 


 



 




•


 


p


rotective gloves 


,



 




•


 


e


ye and facial protection 


,



 




•


 


r


espiratory protection 


,



 




•


 


h


earing protection 


,



 




•


 


h


ead protection 


,



 




•


 


k


nee protection 


,



 




•


 


c


as


e protection technology 


.



 





 




Figure 


 


Protective equipment 



 




Source:  


http://www.industrial 


-


workuniforms.com/sale 


-


10258226 


-


soft 


-


high 


-


visibility 


-


overalls 


-
 




reflective 


-


safety 


-


workw 


ear


-


with 


-


clear 


-


id


-


pocket.html 
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In addition to the aforementioned protective equipment, there are also a
 




large number of industry 


-


specific protective equipment, which should not
 




be considered here any further. 



 




In addition to passive accident protection, an 


yone can actively reduce the
 




risk of accidents. This is shown below. 



 





 





 





 





 





 





 





 





 





 




Figure 


 


Active accident protection or accident prevention 



 




Source: PLANE consortium 



 




9.9.4 


 


Handling 


 


of


d


angerous  


g


oods 



 




In addition to the various dangerous goods, the industry in which
 




dangerous goods are used is also important. Despite all precautions,
 




hazardous goods handling can cause damage. General  


c


ode of  


c


onduct is
 




presented below. 



 





 




Dangerous cargo handling 



 




•


 


Procedur 


es in the event of a claim 



 




•


 


Avoid contact with the harmful content. 



 




•


 


Secure accident site (barrier). 



 




•


 


Immediately alert the fire brigade and airport security. 



 




•


 


Waiting for support on the ground. 



 




•


 


Intain personal details of affected persons. 
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Classification of dangerous goods  



 




There are a large number of danger classes, some of which are still
 




divided into subclasses. Therefore, only the main classes and their
 




subclasses are to be briefly described at this point. 



 




Class 1 Explosives and items co 


ntaining explosives (with six subclasses) 



 




Class 2 Gases 



 




Class 3 Flammable liquid substances 



 




Class 4.1 Flammable solid substances 



 




Class 4.2 Self 


-


inflammatory substances 



 




Class 4.3 Substances that form inflammatory gases with water 



 




Class 5.1  


Inflammatory (oxidizing) substances 



 




Class 5.2 Organic peroxides 



 




Class 6.1 Toxic Substances 



 




Class 6.2 Contagion Dangerous Substances 



 




Class 7 Radioactive Substances 



 




Class 8 Etching fabrics 



 




Class 9 Various hazardous substances and objects 



 




(For example: Lithi 


um batteries, environmentally hazardous or hotly
 




transported substances) 



 





 





 





 





 





 





 





 





 




Figure 


 


Dangerous  


g


oods  


l


abelling 



 




Source: PLANE consortium 
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9.9.5 


 


First aid 



 




First aid is, in principle, only the umbrella term for relief efforts after an
 




accident.  


Depending on what happened, they can look very different.
 




Subsequent illustration shows the first aid measures after finding an
 




unconscious person. 



 




Depending on whether: 



 




•


 


B


urns 


,



 




•


 


c


hemical b 


urn


,



 




•


 


p


oisoning or 



 




•


 


a


ccidents caused by electrical current 


.



 





 




The  


measures are more or less different. 



 




Figure 


 


Behaviour in  


e


mergencies 



 




Source: 


 


https://de.123rf.com/clip 


art


-
 




vektorgrafiken/erste_hilfe.html?imgtype=2&alttext=1&orderby=4&sti=mow8ezru05ktb0rvt6|&mediap
 




opup=62300853 



 





 





 





 





 





 





 





 





 





 





 





 





 




Video:  


https://www.youtube.com/watch?v=hHyVQiWFXzg 
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9.9.6 


 


Leaking fuel 



 




The behaviour in the event of a pullout at airports is precisely regulated
 




and presented below. 



 





 




Figure 


 


Behaviour for  


spilled  


fuel 



 




Source:  


https://www.rt.com/news/424011 


-


plane 


-


fuel 


-


spill 


-


airport/ 



 





 




Behaviour in the event of a leaking fuel 



 




•


 


Immediately alert the fire brigade. 



 




•


 


Press the g 


reen marked emergency  


shutdown 


 


switch 


.



 




•


 


Alert flight crew and surrounding persons and evacuate from the
 




danger zone. 



 




9.9.7 


 


Dangers from critical weather conditions 


 


-


 


Meteo 


-


driven 



 




The concept of critical weather conditions refers to: 



 




•


 


s


trong wind 


,



 




•


 


i


ce and snow 


,



 




•


 


t


hunderstorms and lightning 


,



 




•


 


f


og and  


poor visibility 


.


 



 




Behavioural measures are shown in the following overview. 



 





 





 





 





 





 





 





 





 





 





 




9



 




 



















Metereological hazards at the airport 



 





 




Note weather conditions and  


Icy surfaces 



 




 


special meteo 


-


alarms and
 




For small icy areas there are straw
 




behave as follows: 



 




 


boxes available for all employees. 



 




1. Wind 



 




 


Secure working and rolling stock in
 




strong  


winds. 



 




 


2. Ice and snow 



 




Free windshilds of 


 


snow 


 


and ice 


.



 





 




Risk of slipping on stairs, roads and
 




stands 



 





 




3


.


 


Lightning 



 




 


Please note the possible handling
 




and refuelling stop. 



 




 


Do not  


stay 


 


on platforms 



 




unnecessarily 


.



 




 


4. Fog/poor visibility 



 




Adjust driving  


style 



 





 




Follow instructions in accordance
 




with regulations. 
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9.9.8 


 


Summary 



 




In the chapter "Dangers in the workplace and emergencies" is bullying as
 




underestimated danger in the workplace, with  


partly 


 


serious
 




consequences. 



 




Likewise, the relevance of personal protective clothing for employees and
 




companies is shown. 



 




An overview of  


the different hazard classes is also part of the chapter. 



 




First aid as a generic term for various measures in emergencies is
 




examined in detail. 



 




Meteorological hazards 


, as often underestimated dangers complete the
 




chapter. 
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9.9.9 


 


Exercises 


 


-


 


exemplary 



 




Multiple Choise 


 


–


 


Level 1 



 




What does the adjacent illustration in airport areas say? 


 


 



 




1. Absolute smoking ban everywhere 



 




2. In the non 


-


public airport area, there is a general
 




smoking ban 



 




3. There is a general ban on smoking in the public airp 


ort area. 



 





 





 




Free question  


-


 


Level 2 


-


3



 




Dangers in the workplace include drugs. 



 




a)


 


How are drugs classified legally? 



 




b)


 


Assess why the drug alcohol is more problematic than the drug
 




tobacco. 



 





 





 




Essay 


 


–


 


Level 2 


-


3



 




1.) Briefly describe what bullying means. 



 




2.)  


Assess the measures against bullying. 



 




3.) Do you know of bullying cases from your environment? How, if
 




happened, was this problem of bullying resolved? 
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Be the blasting link of the bug 


chain 



 





 




In your and in all interest 
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Definition of responsi

ity among individuals and in the group

requirements. This term also refers to ... “the attribution to a position or
role with a range of tasks which is characterized by considerable room for
manoeuvre and corresponding independent decision-making powers, as

well as high risk of impact”.

So responsibility can be understood as:

1) a feature of persons and their personality, and

2) a feature of environments in the sense of social contexts, positions,

roles, problems, situations, etc.
The same goes for attributes such as “accountable” or “responsible”.

Individual action is also social action, because it takes place in social
reference systems and is always subject to social interpretations of
responsibility. This applies not only to communicative and cooperative
action, but also to instrumental and representational environments. The
social character becomes particularly obvious, however, when individual
action is part of a collective context of action that requires communication
and cooperation! Not only the actor themselves, but also the outside
observer always interprets (and reconstructs mentally) what he or she
sees as responsible (or irresponsible) action; and in doing so, he or she
draws on the social patterns of interpretation that are common in their
society, culture or subculture. As in general psychology, social psychology
is mainly concerned with an area that has to do with person-

environmental interaction.

For example, empirical studies are carried out into the causes that people
in certain situations (e.g. success or failure) name for their behaviour or
its consequences.

In the empirical research tradition, the focus is on altruism and prosocial
behaviour (aid behaviour).

The Milgram experiments, for instance, show that many people are willing
to inflict greater and greater pain on another person at the direction of the

investigator, few people refuse to act in this way.
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The experiment was repeated several times in a similar way and always
showed comparable results.

Many people in anonymous groups do not feel personally responsible for
helping other people even in extreme emergency situations. Links
between responsibility and emotion or the topic of responsibility as
achievement are at the forefront of recent work.

For more information on the Milgram experiment, visit:

Source: https:/simplypsychology.org/milgram.html
Motivation

We speak of motivation when behaviour that is intended to achieve a
specific goal is activated. A variety of motives can be responsible for this.
They are initially difficult for outsiders to recognize and can at most be
derived from the observed behaviour. These motifs can be traced back to

needs that have a motivating effect until they are satisfied.

What motivation does a person have to go to work and how can it be

increased?

« Fulfilling social norms (“Everyone has to work”)

« Social recognition by salary level and/or position

« External tangible incentives: wage, factory apartment, company car,
staff discount

« External intangible incentives: work climate, leisure and training

opportunities, work organisation
« Inner incentive: The activity as such is fun and interested.

The inner (or: intrinsic) motivation is the more permanent one, because
the subject performs for its own sake. Some of its motives are fulfilled by
the work itself. In the case of people motivated from the outside, the work
performance is closely linked to the incentives given.

The needs of humans fall into 5 categories that build on each other (see

next figure). The individual levels can be motivated operationally:
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9.3 Social Psychology

9.3.1 Responsibility - introduction

The concept of responsibility, according to the common view, denotes the
attribution of a duty to an acting person or group of persons (subject) to
another person or group of persons (object) on the basis of a normative
claim made by an instance. This duty can be demanded and is to be
justified before said instance. Actions and their results can lead to
consequences such as praise and rebuke, reward, punishment or demands
for compensation, depending on the social practice and value system. The
relationship between the actors involved is linked to the outcome of the

action.

The social norms underlying responsibility can have a legal, religious,
ideological or moral origin. But responsibility can also be based on a self-
chosen ideal as a standard that only applies individually. However, in this
case too, the claim is connected to effects on other persons or institutions.
This is because the concept of responsibility only makes sense with the
involvement of the world. In any case, the attribution of responsibility
presupposes the assumption of freedom of action and an effective
influence of the actor on the outcome of the action. Whether and to what
extent such self-determination is given is a matter of debate and is
critically discussed in the philosophy of mind. By challenging justification,
responsibility is bound by the argument of reasoning and the rationality of
the parties involved. Because of their orientation towards norms and
evaluations, responsibility is also an ethical issue.

If a person is assigned responsible for a specific or permanent task, we
speak about responsibility. While the basic relationship of the concept of
responsibility - someone is responsible for something to someone - is not
disputed, there is a variety of opinions about the individual dimensions of
the term. Depending on the scope (for example in politics, economics, law,
psychology), the term has a different content. This applies both to the
scope of the jurisdiction and to the validity of the standards depending on
which responsibility is ascribed.
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9.3.2 Basic relationship of responsibility - relationship of responsibility

between individuals and groups

The concept of responsibility proves to be at least a triple relationship,
linking the subject of responsibility, the area of responsibility and the body
of responsibility. Now all three, subject, area and body, have changed
decisively in the history of modern secularization. God's responsibility is
replaced by the totality of all reasonable beings in the present and the
future, and, if necessary, also by non-human nature; the area of
responsibility is expanded by the quantity of all new technologies,
especially those in which the human being is aware of the fundamental
non-predictability of its consequences. This is closely linked to the
fundamental change in the subject of responsibility, which must quite
obviously give up both its limitation to the individual and its limitation to

those actions for which it was responsible in a conscious sense.

Basic relationships of responsibility according to Ropohl

One of the most well-known matrixes about basic relationships of
responsibility was developed by Ropohl and is presented below.

[©) 2 3)
(A) Who Individual Corporation Society
is responsible
for
(B) What action product default
(C) Forwhat | consequences consequences remote and late
predictable unpredictable consequences
(D) Why moral rules social values state laws
(E) Towhat | conscience verdict of court
others
(F) When before: currently afterwards:
prospectively retrospectively
(G) How actively virtually passively

Figure  Basic relations of responsibility
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« Supervisor involves employees and sees himself as a role model
« Allows discussion (consensus orientation) and expect support

« Errors are less punitive, rather help is provided

Benefits

« High motivation of employees

« Promoting creativity and initiative

« Relief for the supervisor

* Fewer problems if a decision maker fails

« Employees understand the connections

« Good working atmosphere
Disadvantage:

* Slower decision speed or unclear decisions
« Discipline problems are possible

« Supervisor cannot always prevail (because he wants to please everyone)

In addition to the leadership styles just described and their mixed forms,
there is also the laissez-fair management style. However, this receives
little attention in the economy and will not be considered any further here.

9.3.8.2 Team ability
Denotes the ability to share a common goal with others. Due to the
enormous dynamics of knowledge and complexity in the fields of
expertise, no worker can work exclusively for himself today. At present,
we assume a doubling of expertise over a period of 5 years - with a
downward trend. Team ability has therefore become an important criterion
in human resources offices.

For more information, visit:

Source: https://www.mindtools.com/pages/article/newLDR_84.htm
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9.3.9 Summary

In the chapter "Social Psychology" it becomes clear that the concept of
responsibility is not universally definable but that it is instead
characterized by personal ideas and experiences. It turns out that the
basic relationships of responsibility can be described at different levels
with the help of the "W-questions".

The students recognize that motivation is due to basic needs, and that
according to Maslow they are interdependent.

We also learn that the intrinsic motivation is far more effective and lasting
than the extrinsic motivation and that demotivation in extreme cases can
lead to an "inner resignation".

Last but not least, it becomes clear that a more cooperative leadership
style prevails in the modern working world due to its better results for all

sides and higher job satisfaction.
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PREFACE

Chapter M9.3 - "Social Psychology" gives an overview of responsibility.
Basic relationships of responsibility according to the theory of Ropohl are
described.

Motivation and the factors that influence motivation are described

according to the motivational model of Heckhausen.

Motivation and demotivation and their causes as a basic prerequisite for
job satisfaction are described with the aid of various approaches and

explanations.

We explain peer pressure and how to avoid it, teamwork and how to
promote it, as well as their characteristics.

The autocratic and cooperative leadership styles are described in detail,

including their strengths and weaknesses.

LEARNING OUTCOMES

The students should:

- get to know the relevance of responsibility for oneself and others,
especially in aviation,

- get to know the essential factors for motivation, but also for
demotivation, and the effects on oneself and on the employer or
company,

- recognize that a group is still not a team and what makes a team,

- recognize that employee leadership virtually never occurs in a “pure”
form, but the tendency is clearly towards cooperative employee
leadership.






EPUB/xhtml/pdf99my6/page20/page.png
The laissez-faire leadership style only plays a minor role.

The view has largely prevailed that the cooperative management style is
the most favourable. It is most in line with the pursuit of self-expression,

co-decision, co-responsibility and recognition.
Concept

« Manager gives instructions, distributes tasks, controls and makes all
decisions on his own

« In the event of errors, there is usually punishment, not help

« Hierarchical principle: Whoever leads has the overview and the right

solutions (sole rulers)
« Manager is highly performance-oriented (only results count)

Benefit:

« Fast decision speed (crisis situation)

* Gives clear and unambiguous instructions and instructions
« Fixed rules give certainty

« The supervisor himself is heavily committed

« Clear distribution of competences

* Good control

Disadvantages:

* Low intrinsic motivation of employees, little freedom

« Danger when making wrong decisions

* Talent and abilities are not discovered, initiative, creativity not
encouraged, passive, adapted employees

* Problems arise when an important decision maker fails or lacks control.
9.3.8.1 Cooperative leadership style

Concept
* Also called democratic/partnership leadership style
« Coordinating with employees is paramount, as well as passing on

information to employees and fostering open communication
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9.3.10Exercises- exemplary

Multiple Choice - Level 1

Which of the subsequent statements about the pyramid of need is NOT

correct?
1. Basic physiological needs must be met above all others
2. Not everyone reaches the stage of self-realization

3. Social needs are below security needs

Free question - Level 2

a) Describe in your own words the study of the University of Applied
Sciences FH Rheinland-Pfalz on "inner resignation"
b) What could be the causes of the numbers shown there, e.g. depending

on the degree of qualification?

Essay - Level 3

Explain the pyramid of needs for motivation as follows!

1.) Fill in the individual levels of the pyramid of needs into the prepared

diagram.
2.) Describe the individual layers and give an example for each of them.

3.) Explain in which direction the pyramid of needs is usually “traversed”
(including reasons for this)!

4.) Is it possible to "skip" a level when going through the pyramid? Why or
why not?





EPUB/xhtml/pdf99my6/page24/page.png





EPUB/xhtml/pdf99my6/page18/page.png
In the group there are:

* People who have to work together, even though they don't necessarily

want to.
* People who like each other and don't like each other.
* People with a wide variety of skills and characters.

Beyond the general group, there is still the team. It is also a group, but is
considered to be a particularly well-established group.

Powerful groups can be recognized by the following indicators

« Clear division of tasks, all group members are professionally prepared,
they have a common goal.

« The individual group members agree to cooperate, not to compete in the
group.

« No one is fixated on individual achievements out of personal interests

and selfishness. All group members recognize each other as equal.

* No one talks in monologue, no one is isolated. No disturbing interim

remarks. Discussions are factual.

« Team members have no open or covert hostilities against each other.

« Instead of political secrecy, there is a trusting, open and free exchange
of information. Positive thinking is encouraged in a group.

« The focus is not on the manager and her prestige, but on fulfilling the
task that everyone is working on together.

An impressive way to illustrate the importance of the social climate within
a team is the study of incidents in Lufthansa's flight operations (Lufthansa
1999).

Management, monitoring and leadership

Employee management is the targeted influence of employees towards a
specific goal.

Promotions to supervisor are often only carried out according to
professional qualifications. However, professional knowledge is often less
important in management positions, and other qualifications still need to

18
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be added. Accordingly, management activities include: planning,
organisation, coordination, decision-making. The supervisor is not only
responsible for his work, but also essentially for the work of the employees

subordinated to him. He relies on the expertise and experience of his staff.

Two counterpoles can be distinguished in leadership behaviour. In
practice, however, they never occur in a pure form, but always in a mixed

form:

m Laissez-faire Democratic

* ki
5L
L

Source: PLANE consortium

Video: https://www.youtube.com/watch?v=1AZMig6Mg-k
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This poses dangers, especially in safety-ci al areas:

* Not all possible solutions are discussed. Flawed and bad decisions may
be the result.

« Incomplete consideration and incomplete review of alternative courses of

action.

« Selective processing of information and inadequate information search.
Only information confirming an already existing opinion will be included in

the decision.
« Expert information is not obtained in addition to your own information.

« Missing revaluation of alternatives that have already been discarded -
once taken, a course taken is considered unchangeable and is not subject
to ongoing review.

There are various symptoms of groupthink or group pressure:

« The group feels invulnerable and is therefore prone to optimism and high
risk appetite.

« Mechanisms for streamlining are designed to devalue warnings or other
sources of negative information.

« The ethics and morality of the group are accepted uncritically. Opposing
views are understood to be evil. Morality and ethical consequences of
one's actions are ignored.

« Formation of stereotypical perceptions. Other groups are portrayed as
bad characters, which complicates reasonable negotiation between
different groups.

« There is moral pressure (peer pressure) on the minority. Sound criticism
of dissenters is suppressed.

« Minorities censor themselves. They downplay perfectly legitimate doubts
internally. There is an illusion of unanimity.

« “Thought-Guardians” have a strong influence by shutting down

information that would upset the group's complacency.
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Measures against peer pressure!

« Every group member is a “critic” and should immediately articulate all
doubts they have.

« The manager deliberately withholds her own opinion first so as not to

influence the employees.

« Watch for symptoms of peer pressure and use them immediately.

9.3.6 Social psychology and cultural concerns

The starting point for a culture-informed differential and personality
psychology is the question of whether and how individual differences in
personality traits are related to cultural characteristics and can be
elucidated by them.

A broader question is whether individual differences are superimposed by
cultural factors, so that the differences between cultures are stronger than
those between individuals within a culture.

This question cannot be answered unequivocally. There are even serious
studies that challenge this thesis. That is why this approach will not be
pursued here.

9.3.7 Teamwork

Flying a commercial aircraft or maintaining a commercial aircraft only
works in teamwork and performing the entire flight event is a typical
example of teamwork.

Literature defines a group as an association of people who have
the following defining components:

« majority of the people in

« direct interaction via

« longer periods of time with

« role differentiation and

« common norms, values and goals linked by a

« feeling of “togetherness".
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9.3.4

Example:

I learn the vocabulary because it's fun, I want to master the language

(interest in content).

The intrinsic motivation is usually the stronger one, and definitely the
more permanent motivation!

For more information, visit:

https://www.verywellmind.com/theories-of-motivation-2795720

Demotivation

9.3.4.1 Causes

If, for example, a boss constantly gives detailed guidelines to his
employee, corrects all work and changes it, then after a while the
employee will give up hope of being able to achieve his aims in this
workplace - to act and decide independently and to experience him-
/herself as competent in this way. In this case, of course, if you look more
closely, the employee's desire for self-responsible work has not
disappeared, but he or she no longer has any hope of being able to realize
this motive in this workplace (or with this boss). But if the need for
independent work is an important motive for the performance of this
employee, then he or she is now actually “demotivated”: Precisely
because nothing has changed, because they would still like to work
independently, the realization that they cannot realize their motive in this
activity, will affect their motivation negatively.

In the long run, however, it seems possible to permanently demotivate
people in the literal sense that they are giving up certain motives and
needs for good. For example, if a person stays in an environment where
he is bossed around and patronized for a long time, then he may become
accustomed to this condition and gradually give up his need - and
subsequently his ability - to become independent and self-responsible.
Slowly, this “reduced” work becomes his second nature, and gradually he
discovers the benefits of having no responsibility and no obligation beyond
the assigned task. If he then gets a new boss a few years later who
demands more independence and self-responsibility from him, he can
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perhaps still vaguely remember that he had once wished for it himself. But
now he feels overwhelmed and reacts with uncertainty, fear and
defensiveness when the boss accuses him of surrendering his mind at the
factory gate in the morning. It is by no means certain that he will be able

to bounce back on his buried skills and hopes.

There are many behaviours that can be perceived as demotivating, such

as:
« bleating, grumbling and criticism,
 lack of clear orientation,

« distrust,

« lack of resonance and

« pointless tasks.

Figure  Hamster wheel

Source: PLANE consortium

9.3.4.2 Inner resignation
Why is it that an employee is no longer committed and hauls himself to
the workplace without joy? This is the most important step in transforming
the internal termination of an employee into new motivation.

The inner resignation is not an open act, but a silently creeping and hiding
development of an attitude of denial. Many of those affected have been
disappointed and injured for years and gradually ceased their

responsibility to the company.
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Motivation is the totality of motives that are effective in an action which
activate, judge and regulate individual behaviour.

Motivation (Latin motus = movement) in the human sciences as well as in
ethnology refers to a state of the organism that influences the direction

and energization of current behaviour.
The direction of behaviour means the focus on goals in particular.

Energization refers to the psychic forces that drive behaviour.

9.3.3.3 Types of motivation
Extrinsic and intrinsic motivation - incentive model for human

behaviour
Extrinsic motivation, e.g.:

(money, recognition in the teamy/class, avoidance of penalties/bad grades,
...) and

Intrinsic motivation, e.g.:
(fun, enjoyment of the thing itself, curiosity, interest...)

Creativity, commitment, personal responsibility and reliability are always

intrinsically motivated.
Extrinsic motivation - coming from the outside

Activities are carried out not for their own sake, but for money or

recognition. Action and action goal do not coincide thematically.
Example:

I learn the English vocabulary because I get money for a good grade or

face punishment in case of failure (no interest in the content).
Intrinsic motivation - coming from the inside,

+ Incentive for the behaviour lies in the person.

* Action and action objectives coincide.

* Motivation increases with the match between the person's characteristics
and their task.
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Some bosses tend to issue verbal warnings about one-off misconduct. If
an employee who has been with the company for a year, for once, passes
the lunch break by ten minutes, this is no reason for a warning, yet some
bosses are obviously trying to intimidate their employees this way, or to

push them towards handing in their resignation.
® The boss shifts his duties to subordinates

When an employee is due to be terminated, whether operational or
behavioural, the boss himself must inform the person concerned. He
cannot simply delegate such tasks to another subordinate, or even to his
secretary, especially since he would show a lack of backbone toward his
subordinates. This also leads to a loss of confidence among the other
employees.

All of the above aspects ensure that the employee loses confidence in his
supervisor and, in the event of repetition, often leads to a termination of
his own by the employee, who prefers to look for a job in which he has the

trust of the boss and is enjoying or receiving the necessary support.

Peer pressure

Just as a pronounced sense of belonging together can incite a crew to
achieving special accomplishments, the phenomenon of group pressure
can do the opposite and severely hamper the team's performance.

Groupthink is therefore present when the members of a very cohesive
group have formed an opinion, and it is maintained even under strong
counter-arguments - however wrong and unrealistic it may be. They

adapt so much to peer pressure that they no longer think critically.

The reason for this is that the individual behaves differently as soon as it
is no longer alone but has begun social relations. It seeks bonds and forms
coalitions to better manage its own uncertainties and find confirmations.
“The pursuit of unity prevents any motivation of thinking about possible

alternatives.”
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Silence and slowness of the inner resignations make them elusive, so the
extent of their damage to the company is often underestimated. The most
common reason for internal termination is the false leadership behavior of
a supervisor who, for example, does not offer a new perspective to an
employee.

The study by the University of Applied Sciences FH Rheinland-Pfalz
found ratios of employees affected by inner resignation of:

* 4 per cent in top management,
« 11 per cent in middle management,
« 10 per cent on the master level,
« 14 per cent in lower management,
« 17 per cent of administrative support staff,
« 20 per cent for skilled workers,
* 23 per cent for unskilled workers.
(Basis: Survey of executives in the human resources sector of companies of different sizes and
industries.)
9.3.4.3 Demotivation caused by the boss

The following aspects lead to demotivation and a loss of
confidence in working life.

e What I say today will no longer be true tomorrow

When a particular assignment is announced as important, employees
generally take it very seriously and strive to complete the work as quickly
and flawlessly as possible. In fact, often they work overtime for this.
However, it has an absolutely demotivating effect when the boss suddenly
dismisses the previously declared important work as a side issue the next
day and complains that he does not yet have another piece of work on the
table that has never been considered particularly urgent before. This leads
to a loss of confidence, especially as the boss makes himself implausible

and ridiculous through such behaviour.
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* No promises kept

If the supervisor pledges to an employee already in the interview that the
gross salary will be increased by 100€ per month after the end of the
probationary period and it turns out after the end of the probationary
period that the supervisor cannot keep this promise at all because the
next higher supervisor disagrees with the course of action or agreement,
this also very quickly leads to a loss of confidence and to the incredibility
of the boss.

o Lack of support and breach of due d

A boss has some due diligence towards his staff, that is, he has to make
sure his subordinates feel comfortable and are not subjected to any
bullying or avoidable danger in the workplace. If a boss refuses this
support (even if only by omission), if a bullied employee turns to him
seeking help, or even goes with (so-called bossing) bullying, this does not
only ensure a loss of confidence, but will even lead to consequences for

the boss relevant under labour law.

The same applies if there is a conflict and the boss does not stand in front
of his employee in a protective manner, but even rebukes him to the
assembled team and only tells him in confidence that he is actually on his
side. In such cases, too, it is a breach of trust and says a great deal about
the backbone of the supervisor.

 Obvious preference for individual employees

Even a boss is only a human being, so it is quite understandable if he may
prefer one colleague over the other in some cases. This can be his private
opinion, but it should not mean that the employee he particularly likes is
allowed to do almost anything and is constantly favoured, while colleagues

collect a rebuke for minor things and do not have any special rights.
e Threats and legally irrelevant warnings

Threats such as “If you do this again, then may God have mercy!” or
"You're going to regret this” belong in the realm of childish arguments but
are not suitable for a productive, businesslike working environment.
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9.9.5 First aid

First aid is, in principle, only the umbrella term for relief efforts after an
accident. Depending on what happened, they can look very different.
Subsequent illustration shows the first aid measures after finding an

unconscious person.

Depending on whether:

Burns,

chemical burn,

poisoning or

accidents caused by electrical current.

The measures are more or less different.

Figure  Behaviour in emergencies

Source: https://de.123rf.com/clipart-
vektorarafiken/erste_hilfe.htmiZimaty

0pup=62300853

\owBezr0SKtbOrvVt6 | &mediay

Video: https://www.youtube.com/watch?v=hHyVQIWFXzq
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9.9.6

9.9.7

Leaking fuel

The behaviour in the event of a pullout at airports is precisely regulated

and presented below.

Figure  Behaviour for spilled fuel

Source: https://www.rt.com/news/424011-plane-fuel-spill-airport

Behaviour in the event of a leaking fuel
« Immediately alert the fire brigade.
« Press the green marked emergency shutdown switch.

« Alert flight crew and surrounding persons and evacuate from the
danger zone.

Dangers from critical weather conditions - Meteo-driven

The concept of critical weather conditions refers to:
« strong wind,

* ice and snow,

« thunderstorms and lightning,

« fog and poor visibility.

Behavioural measures are shown in the following overview.
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Classification of dangerous goods

There are a large number of danger classes, some of which are still
divided into subclasses. Therefore, only the main classes and their

subclasses are to be briefly described at this point.

Class 1 Explosives and items containing explosives (with six subclasses)
Class 2 Gases

Class 3 Flammable liquid substances

Class 4.1 Flammable solid substances

Class 4.2 Self-inflammatory substances

Class 4.3 Substances that form inflammatory gases with water
Class 5.1 Inflammatory (oxidizing) substances

Class 5.2 Organic peroxides

Class 6.1 Toxic Substances

Class 6.2 Contagion Dangerous Substances

Class 7 Radioactive Substances

Class 8 Etching fabrics

Class 9 Various hazardous substances and objects

(For example: Lithium batteries, environmentally hazardous or hotly

transported substances)

Figure  Dangerous goods labelling

Source: PLANE consortium
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9.9.10Appendix
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Figure  Safety on rolling and driving ways.
Figure  Protective equipment

Figure  Active accident protection or accident prevention
Figure  Dangerous goods labelling

Figure  Behaviour in emergencies

Figure  Behaviour for spilled fuel
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PREFACE

Chapter M9.9 - "Dangers in the workplace and emergencies", shows with
bullying an often underestimated risk in the workplace and measures
against it.

Furthermore, the personal protective clothing and its necessity are

discussed.

The dangerous goods classes and how to deal with them is also covered in
the chapter.

First aid and emergency behavior, as occupational hazards, are briefly
described.

Meteogefahren, so the adversities of the weather and their influence on

the work at the airport, complete the chapter.

LEARNING OUTCOMES
The students should:

- get to know bullying as a subtle and often underestimated risk in the
workplace,

- get to know the importance of wearing their personal protective
clothing, as a personal protection, but also to preserve their workforce,

- be sensitized to dealing with dangerous goods classes and the need to
provide first aid,

- finally, be sensitized to the dangers of critical weather conditions for
people and material.

N
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9.9.9 Exercises - exemplary

Multiple Choise - Level 1
What does the adjacent illustration in airport areas say?

1. Absolute smoking ban everywhere
2. In the non-public airport area, there is a general
smoking ban

3. There is a general ban on smoking in the public airport area.

Free question - Level 2-3
Dangers in the workplace include drugs.

a) How are drugs classified legally?
b) Assess why the drug alcohol is more problematic than the drug
tobacco.

Essay - Level 2-3
1.) Briefly describe what bullying means.
2.) Assess the measures against bullying.

3.) Do you know of bullying cases from your environment? How, if

happened, was this problem of bullying resolved?
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Konstruktion

Be the blasting link of the bug chain

In your and in all interest
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For more information, visit:

https://www.helpguide.org/articles/abuse/bullying-and-cyberbull: htm

9.9.2 Recognize and avoid dangers

The number of hazard potential in the aviation sector is quite high, as is
the sensitivity to it, at least frequently. Some hazard potentials and how
to deal with them are now to be described.

Safety concerns us all. That is why:

+  We behave respectfully and considerately towards all
road users.

+  We act with foresight to identify potential hazards at an
early stage.
We do not obstruct anyone by acting on our own.
We always drive defensively and never force the
advance.

+  Weare helpful and friendly to all partners.

9.9.3 Personal protective clothing

The concept of personal protective clothing depends on the activity.
Therefore, the main ones for the technical aviation professions are to be
briefly described at this point. These are:

« protective gloves,

« eye and facial protection,
« respiratory protection,

« hearing protection,

« head protection,

« knee protection,

« case protection technology.

Figure  Protective equipment

Source: http:,
reflective-safety-workwear-with-clear-id-pocket.html

www.industrial-workuniforms.com/sale-10258226-soft-hi -overalls-
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9.9.4

In addition to the aforementioned protective equipment, there are also a
large number of industry-specific protective equipment, which should not

be considered here any further.

In addition to passive accident protection, anyone can actively reduce the

risk of accidents. This is shown below.

NO%

SMOKING
DRUGS or ALCOHOL

Figure  Active accident protection or accident prevention

Source: PLANE consortium

Handling of dangerous goods

In addition to the various dangerous goods, the industry in which
dangerous goods are used is also important. Despite all precautions,
hazardous goods handling can cause damage. General code of conduct is

presented below.

Dangerous cargo handling

« Procedures in the event of a claim

« Avoid contact with the harmful content.

« Secure accident site (barrier).

« Immediately alert the fire brigade and airport security.
« Waiting for support on the ground.

« Intain personal details of affected persons.
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9.9 Workplace hazards and emergencies

9.9.1 Introduction

One danger in the workplace, which as such is often not recognized but is
highly relevant, is bullying or bossing. This is also because, in addition to
the high costs resulting from it, the illness of the bullied employees and

the negative working climate is harmful for every company.

Therefore, bullying is to be considered a danger in the workplace.

9.9.1.1 The defi

ition of bullying

Bullying can be described as a "conflict-ridden situation" that takes place
between colleagues or superiors and subordinates. Workplace bullying is
always carried out with one goal, namely the targeted harassment and
exclusion of the victim concerned. The perpetrators, also called bullies,
often see themselves at the finish when the victim eventually throws in
the towel and leaves the company by termination. The concept of bullying
can still be divided into "bossing" and "staggering." In the case of the
former, the bulging power is the boss, an executive or even several people
in the management. In this case, the workers concerned generally occupy
a lower position in the company hierarchy and have felt no chance to

defend themselves against the caries from above.

Rarer, on the other hand, is staggering, where colleagues work together to
damage a supervisor's position and reputation.

9.9.1.2 Features of workplace bullying
Features of workplace bullying can be identified as follows:

« Acertain person is always harassed: If an employer is angry, he can
also loudly criticize the entire staff. Things are different with the
bullying. In doing so, a single person is permanently attacked, without

plausible reasons, over and over again ~more or less spontaneously-.

« The harassment is systematic: Bullying someone has nothing more to
do with exerting constructive criticism. Here, from the beginning on,
there is the goal of destructiveness and the desire to react to the

person or to persuade him to quit.
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« There is open disrespect: The bullies openly show their dislike towards
the victims and do not let them off them if they are already visibly

mentally injured.

« Actions take place permanently: Workplace bullying occurs regularly
and frequently.

In terms of groups of people or professions, the risk of bullying is

particularly high in the following areas:

« Female employees: Women carry a 75 percent higher risk of being
harassed and marginalized at work, according to the Bullyingreport.

« Employees in social professions or in sales: Employees working in
these industries are particularly often bullied.

« Certain age groups: Bullied individuals are often under 25 or over 55
years old.

9.9.1.3 Action on bullying
A case of workplace bullying cannot be solved by waiting. Even if the
thought and implementation seem uncomfortable to you: You should seek
direct conversation with your tormentor. In the four-eye conversation, you
should remain factual and not become offensive. Ask freely why he
behaves the way he does.

Many ask themselves, "What can I do about workplace bullying?" A
valuable tip: By no means stay defensive.

Some perpetrators leave their victims alone when confronted so directly.
For they realize at this moment that the victim is not so easily forced into

his role and there are possible consequences.

If that's not enough, look for help in any case. With workplace bullying,
it's always advisable to have allies by your side. Contact your partner,

friends, relatives or even good acquaintances and discuss the situation
together.

This will in any case give you psychological support to help you face up to
the problem. Externally, you can also get help externally through self-help
groups and telephone pastoral care (some of which is even free).
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Metereological hazards at the airport

Note weather conditions and
special meteo-alarms and
behave as follows:

1. Wind

Secure working and r
strong winds.

2. Ice and snow

g stock in

Free windshilds of snow and ice.
Risk of slipping on stairs, roads and
stands

3. Lightning

Please note the possible handling
and refuelling stop.

Do not stay on platforms
unnecessarily.

4. Fog/poor ty
Adjust driving style

Follow instructions in accordance
with regulations.

Icy surfaces

For small icy areas there are straw
boxes available for all employees.
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9.9.8 Summary

In the chapter "Dangers in the workplace and emergencies" is bullying as
underestimated danger in the workplace, with partly serious

consequences.

Likewise, the relevance of personal protective clothing for employees and
companies is shown.

An overview of the different hazard classes is also part of the chapter.

First aid as a generic term for various measures in emergencies is
examined in detail.

Meteorological hazards, as often underestimated dangers complete the
chapter.
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aircraft is brought near its maximum operational range to still be
profitable. However, there are also significant risks involved.

The result is shorter and shorter service times, in which the technician has
to deal with a variety of complaints and with an ever-increasing pressure
to work. It is not surprising that humans are becoming more and more the
focus of error considerations, sometimes even referred to as the greatest
risk in aviation. However, it is not as easy as that.

The aircraft system has become more modern and reliable, but also more
complex. This does not always lead to easier operation or even easier
understanding. The more the "system" of aviation grows, the more people

are needed to ensure a "smooth” flow.
Maintenance is a group of people in the "system" aviation.

"Is human perfect?"
He hardly is, and we know that from our own experience! Since we are
constantly influenced by a variety of factory-/sensory impressions that

"affect" our mental and physical properties and capacities, the number of

people and objects involved also increases the probability of error.

9.1.1 Classification of the field of "Human Factors"

In the early days of industrialization, working was marked by inhumane
conditions. A high physical load, damaging fumes and dusts, dangerous
machines, etc., which inevitably led to early professional departure or
even death.

Ergonomics deals with the performance and performance limits of man in

the work process and is an interdisciplinary science (see next figure).
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Ergonomics

Research into human data: Performance, willingness to perform,
body measurements, factors in the work process. They provide the
basis of streamlining and coordinating the interaction of: Human,
technology and the environment.
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Figure  Division, tasks and objectives of ergonomics
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Figure  Disciplinary relevance of ergonomics/human factors (FAA-AMT Handbook)

Source: PLANE consortium

The predominant goal is to create a technique that emanates from man
and is made for him. By applying ergonomic insights and methods, the
entire human-machine-environment system is designed to achieve

optimum efficiency in terms of performance and reliability. At the same
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9.1 General

Human Factors and their importance to employees in technic.

World air traffic has roughly doubled in the last 3 decades and there is no
end in sight.

Airbus has identified the expected demand for new aircraft in the various
categories for the next 20 years (as of 2010) as follows.

 Large aircraft B-747 and larger 1665 units
* Twin Aisle 5668 units
« Single Aisle 15330 units

* Regional Jets 3991 units.

This results is a total of 26654 units. It should be noted that Boeing
predicts the need for large aircrafts significantly lower. The reason is

obvious.

Even though these figures must be treated with caution due to the many
uncertainties, the great potential of the aircraft market is easy to see,
especially since very light jets, propeller-driven aircraft, rotary wings etc.

are not yet taken into account.

All these aircraft are:

« developed by engineers,

« built by aircraft builders,

« flown by pilots,

« controlled by air traffic controllers

« serviced by maintenance staff.

Flying has lost the exclusivity which was attached to it just 50 years ago.
Flying for everyone, sometimes for only 19€ to the south is the trend of
the times, in a society attracted by low costs. This only works if the
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several parts and catches fire. 184 of the 296 passengers survive. A
broken rotor disc of the rear engine turns out to be the cause. It
destroyed the engine, damaged the rudder and the complete hydraulics.
The rupture of the rotor disc could be traced back to a sandgrain-sized air
enclosure (blowhole) during production. This inclusion initially led to hair
cracks. Neither the hair cracks nor the blowhole were detected by

ultrasound examination in production or by the maintenance.

Figure  Crash site in the comn field

Source: http://nojobmatt.blogspot.com/2009/07/remembering-united-flight-232.html

Air France Flight AF 447 (2009)

AF 447 was an Air France scheduled flight from Rio de Janeiro to Paris,
where an Airbus A330-200 crashed over the Atlantic on the night of May
31, 2009. All 228 passengers lost their lives. It is the most serious
accident in the history of Air France to this date.

The final report of the accident investigation was published on 5 July
2012. There were 216 passengers and 12 crew on board on the accident
flight. The captain Marc Dubois had a flying experience of about 11000
flight hours, the two co-pilots David Robert and Pierre-Cedric Bonin of
about 6600 and 3000 hours respectively. The aircraft departed from Rio
de Janeiro-Anténio Carlos Jobim Airport on May 31, 2009 at 19:03h local
time with destination Paris-Charles-de-Gaulle Airport, where it was due to
arrive at 11:15h local time. At 01:50h UTC, the machine north of the
Fernando de Noronha archipelago left the cover area of the Brazilian ATC
radar. Between 02:10 and 02:14h UTC, the aircraft transmitted
automatically generated maintenance messages to the Air France
headquarters via ACARS 24. Analysis of these messages showed that most
can be interpreted as a result of contradictions between the different
speed measurement systems. Due to the different readings, the autopilot
was deactivated by the on-board computer, among other things, and the
control computers switched to "Alternate Law," which means that certain
parameters were no longer monitored by the electronics.
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The last message was dropped at 02:14 h UTC and concerned air pressure
in the cabin. At that time, the plane was flying in an area with severe
thunderstorms, which are common in the Inner Tropical Convergence
Zone

Final report
The final report comes to the following conclusions:

The accident was a consequence of several events. The pitot probes
measuring the plane's speed failed intermittently, likely caused by
blockage by ice crystals. As a result, the autopilot switched off and flight

control switched to “Alternate Law” mode.

Although the pilots did not operate the side-sticks, the plane rolled 8.4
degrees to the right within two seconds. In the following minute, the pilots
were fully taken away from keeping the aircraft under control. However,
the pilot's steering manoeuvres were inappropriate and excessive in view
of the "Alternate Law" flight mode and altitude, and consisted primarily of
pulling up the aircraft. This behaviour can be explained by a lack of
training in how this aircraft must be flown manually at high altitude in the
“Alternate Law” mode. Complicating matters was the surprise effect of
suddenly facing this situation. Since the deactivation signal of the
autopilot was "more important" than the signal marking the loss of the
speed indicator, the pilots initially instinctively searched for the cause of
the autopilot shutdown and possibly didn’t notice the signal that marked
the loss of the speed displays. The first stall warning issued by the system
was not taken seriously by either the pilot or the copilot. This reaction
could also be observed in similar situations with other pilots. At a high
altitude, however, even small changes in flight parameters can lead to a
stall. The crew did not respond to the announced loss of the speed display
with the procedure provided for it. The co-pilot recognized the deviation of
the trajectory belatedly, however the correction by the pilot was
inadequate. The impending stall was not detected by the crew, and an
immediately needed response by the crew did not happen. Consequently,

the limits in which the aircraft was allowed to operate were exceeded. The
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time, the wear and tear of the entire system should be kept to a
minimum.

As a data base for improving work processes, information from the
different fields of systematization of humans is collected: Performance,
willingness to perform, characteristics, body measurements, factors in the
work process, etc. The resulting findings are implemented in two different
ways, namely in anthropotics (Human Engineering) and in factor-human-
adaption (Human Factors).

Anthropotics is concerned with adapting work, technology and the

environment to people. These include, for example:
« constructive action,

« designing jobs,

« operational measures.

Human Factors, on the other hand, is concerned with adapting people to
work, technology and the environment. Implementation is carried out, for
example, by:

 selection, education and training of the human being,

« organisational measures (working time, working rhythm, etc.),

* communication, sources of error in action, motivation, etc.

In addition, we will deal with selected content of anthropotechnology,

focusing on human factors.

9.1.2 Incidents attributed to human factors

USA, Hawaii (1988)

When entering the Boeing B737, a passenger notices eye-catching cracks
next to the door, but does not report it, as he thinks there is nothing more
to it. After takeoff, when they reach the cruising altitude of 7000m, part of
the outer skin of the 19-year-old machine rolls off as if it was a sardine
box. The pilot brings the machine back to the ground with a lot of flying
skills and even more luck. Only one in 99 passengers pays for the

misfortune with their life.
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Material fatigue with the consequence of cracking turns out to be the
cause. Shortly before, all rivets of the outer skin should have been
checked as part of a check. The declining examiner had 22 years of
professional experience, while the chief examiner had 33 years. No
complaints were recorded during the visual inspection, which is actually

hard to imagine.

Figure  Destroyed structure of the Boeing 8737

Source: https://twitter.com/photoshistos/status/10131056475026800642lang=gu

Japan, Mt. Osutaka (1985)

On August 12, 1985, a Boeing B747 with 509 passengers departs for a
domestic flight. After 13 minutes, the tower receives an emergency code:
"Machine is without control and rolls from left to right." After 32 minutes,
the machine goes down into nosedive and smashes on a hillside with 520
people on board. Footage from an amateur shows that large parts of the
elevation tail and rudder were apparently blown off by an explosion.

Examinations of maintenance manuals revealed that 7 years before the
accident, the rear pressure shard had been replaced. Boeing carried out
the repair itself at the time by its own mechanics on site, improperly, it
turned out. Instead of the required two rows of rivets, only one was used.
Material fatigue from the stresses during takeoffs and landings led to
cracks on the bulkhead and eventually explosion. In the process, the
mentioned assemblies as well as large parts of the hydraulics were
destroyed and led to the unmaneuverability of the machine. The Japanese
engineer responsible for carrying out the repairs committed suicide.

USA, Sioux City (1989)

In the case of a domestic flight of a DC-10, there is an explosion at an
altitude of 10000m. As a result of this, the complete hydraulics fail. The
machine performs vibrations of 750m rash, which are repeated at a
distance of 2 minutes. The pilots manage to roughly maneuver the
machine over the thrust of the engines. During the emergency landing in

Sioux City, the machine shoots into a corn field behind it. It breaks into
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9.1.7 Exercises - exemplary

Multiple choice - Level 1

Anthropotechnics deals with:

1. Adapting work, technology and the environment to people
2. Adapting work, technology and education to people

3. Adapting people to work, technology and the environment

Free question - Level 2

Describe Murphy's law in your own words and classify Murphy's law as a

law in a physical or mathematical sense.

Essay - Level 3

1.) Describe briefly what ergonomics are used for, i.e. what does it do to
achieve the desired goal?

2.) Explain the terms anthropotechnics and human factors, e.g. in their
demarcation from each other!

3.) Briefly describe what the data obtained serves as a basis for, i.e. what
are the respective goals of anthropotechnics and human factors?

4.) Choose three of the "disciplines" seen below and describe their
influence on Ergonomics.

&

Figure  Disciplines

Source: PLANE consortium
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9.1.6 Summary

In the introduction it became clear that the issue of human factors and
human errors is of paramount importance for the prevention of fatal flaws
in aviation. It was shown that a large number of people from different
disciplines are involved in the development, production and operation of
aircraft.

It turns out, however, that the number of fatal aircraft accidents is
declining sharply and that their amount depends on the aircraft category.
However, it also shows that even the best training cannot completely
exclude the occurrence of fatal accidents, as the examples of aircraft

accidents show.
Therefore, improving human performance should always be a goal.

Furthermore, the Reasen model shows that a single error usually does not
lead to a fatal accident, but that it is always the sum of failures at the
various levels. Preventing this requires efforts at all levels.

The extreme tension between economy and flight safety can also influence
errors.

Last but not least, Murphy's law is considered in its effectiveness and is
critically questioned.
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9 Human Factors

PREFACE

Chapter M9.1 - General provides a general overview of Human Factors and

its relevance to aviation.

LEARNING OUTCOMES

The students should:

see the needs for aircraft of different categories for the next few years
and the reasons for different assumptions of Boeing and Airbus

get to know ergonomics and its subareas anthropology and human
factors,

get to know the influence of different sciences on ergonomics,
exemplify the effects of human errors in aviation,

get to know the development of fatal mistakes in the past decades with
respect to different classes of aircraft and regions of the world and

get to know Murphy's law and question it critically.

N
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Accident rates and deaths by aircraft types

Comparing the fatal accidents and fatalities of the different types of
aircraft is not easy and has limited significance. However, what can be
stated in principle is that the numbers overall are declining and the
numbers for airliners are the lowest.

It should also be noted that, for example, in the case of gliders, the
number of fatal accidents and fatalities is often the same, since gliders are
only occupied by one person. On the other hand, the death toll from
commercial air transport can range from one to several hundred fatalities.

Annual

6 Median

Aeroplanes

CAT- Ailines 0 09 0 664 40
NCC - Business 0 05 0 06 00
Specialsed operations 3 73 4 181 165
Non-commercial E 501 & 922 91.0
operations

Rotorcraft

Offshore CAT 0 40 0 36 00
Onshore CAT 1 17 6 54 60
Specialised operations 3 40 4 15 60
Non-commercial 3 102 7 187 190
operations

Balloons 3 56 7 132 125
Sailplanes 25 254 7 295 295

Figure  Cross domain comparison of EASA MS aircraft fatal accidents and fatalties, 2007-2017

Source: PLANE consortium

Distribution by transport region

This data from the International Air Transport Association (IATA) shows
total loss rates for 2016 compared to 2011-15.

Accident rates in the economically less developed regions of the world
have increased significantly. The reasons for this are manifold: Older, less
equipped aircraft fleets, deficiencies in infrastructure and, finally, staff
selection and training are often at a different level.
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Africa 0.00 2.50
Asia Pacific 038 0.42
Commonwealth of Independent States (CIS) ~ 0.00 228
Europe 027 0.12
Latin America/Caribbean 0.79 0.63
Middle East/North Africa 249 0.72
North America 031 0.17
North Asia 0.00 0.00

Figure Jet hull loss rates by region of operator (per millions departures) (IATA 2016)
Source: PLANE consortium

Source:
https://www.easa.europa.eu/sites/default/files/dfu/218639_EASA_ASR_MAIN_REPORT_2018.pdf

Accidents in German transport aviation

The Federal Office for Air Accident Investigation (BFU) records the
following accidents at home and abroad of aircraft registered in Germany
(aircraft with a maximum take-off weight > 5.7t).

The total accident rate during this time is about one accident per year per
200 approved aircraft. For the individual professional pilot, it means they
have a very noticeable risk of being involved in an accident at a career
length of about 30 years. This is similar in the rest of Europe.

Basics

Before the findings of accident investigations are presented, it is necessary
to define some of the basics of aviation safety.

Accident rate zero

The reliability of air transport in developed countries has improved to a
considerable level since about 2000. This positive trend is countered by

the increase in traffic density, which will potentially lead to higher accident
rates in the future if the accident rate per flight does not improve further.

It will probably never be possible to achieve an accident rate of zero.

Nevertheless, it remains, of course, the target of the traffic pilots.
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« What is the risk of pulling up the aircraft?
« How can it be explained that the stall was not detected by the crew?

+ What simple response from the pilots could have prevented the crash?

9.1.3 Accident prevention

Accident statistics
Development of accident rates

In 2007, 20.700 commercial aircraft with jet propulsion (jets) were in
operation worldwide, operating 20.8 million flights. This corresponds to an
average of around 1.000 flights per year per jet (Boeing 2008). These
figures have increased significantly over the last 10 years.

Accident rates for the USA and Canada are about the same as for the part
of Europe regulated by the European Aviation Safety Agency (EASA). After
the loss-making beginnings of civilian jet aviation in the early 60s, the
accident rate stabilized until about the late 90s. Since about 2000, the
rate of fatal accidents in North America and Europe has fallen to near zero.

Here, several developments correlate with each other:

« the technical reliability and equipment of the aircraft has continued to
evolve,

* the operational environment, such as weather forecasts, ATC and airport

infrastructure, has become more mature,

« the selection and training of the pilots has been further perfected.

Accident rates and fatalities in the EASA area and worldwide

The following figures show the contribution of the operators of EASA
member states (MS) to the number of fatal accidents and deaths
worldwide. The contribution to the number of road fatalities is mainly
determined by the size of the aircraft and the type of company e.g.
(passenger or cargo). In 2017, there were 9 fatal accidents and 67 deaths
worldwide, the lowest number of fatal accidents and deaths since our
records began in 1970. There was no fatal accident involving EASA MS.
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Figure  Number of fatal accidents and fatalities involving large aeroplane passenger and cargo
operations, EASA MS and rest of the world, 2007-2017

Source: PLANE consortium

Commercial and cargo vehicle deaths

The figure below shows the number of global fatalities for commercial and
cargo aircraft in the period 1970-2017. It is abundantly clear that the
death toll decreased significantly during that period. One of the reasons
2017 had a particularly small death toll compared to previous years is the
highest death toll from a single accident in 2017 at 39 and the average
death toll of 4 per accident. By comparison, the previous decade (2007-

2016) had the highest death toll in a single accident, 298, and an average

death toll of 8 per accident.
2500

2365 fataltes n 1972

67 fatalitos n 2017

|
I
(fil

1970 1975 1980 1985 1990 1995 2000 2005 2010 2015

Figure  Number of fatalities involving large aeroplane passenger and cargo operations woridwide,
19702017

Source: PLANE consortium
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General Aviation, however, apparently provides a sufficient level of
security. There is an accident every 10.000h, and no one changes
anything in terms of the technical requirements for the planes or the
expertise of the pilots. A significant risk is deliberately taken into account
here, possibly also because a significant reduction in the risk of accidents

would probably be accompanied by greater financial expenditure.

However, a major airline with this level of security would have about 100
accidents at 650.000 flights a year, a third of them with fatally injured
people. It would have no chance of succeeding and would drop out of the
market. Therefore, the legal requirements for commercial aviation are at
an overall higher level. But here, too, there are still large differences in
the frequency of accidents, which can still be explained by technology or a
different environment alone. Large air operations generally (but not
always) offer a much higher level of flight safety than small ones. This also
applies to low-cost flight companies, some of which operate more securely
than network carriers (Flouris 2006). Safety is primarily a question of fleet

size and not of the airline's pricing policy or positioning on the market.

For more information, visit EASA's page at:

https://www.easa.europa.eu/sites/default/files/dfu/218346_EASA_ASR_2018_SU
MMARY.pdf

9.1.5 Murphy's Law

Murphy's Law is a maxim based on US engineer Edward A. Murphy, which
makes a statement about human error, or about the sources of error in
complex systems.

Murphy's original wording reads:

"If there are two or more ways to get something done, and one of them
can end in disaster, someone will choose that way." The motto is used in
modern technology as an analytical benchmark for error avoidance
strategies, e.g. through the Fail-Safe-Principle.

Some examples to better clarify the law:
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« if you wait for a public transport, the means of transport of the other
direction always comes first,

« something is not possible when you desperately need it,

« i you change one lane in a traffic jam because the other queue is
progressing faster, it will stall and the original one will travel faster.

However, this law should not be seen as law in the mathematical or
physical sense, but also has something to do with a feeling.

Figure E.A. Murphy at work

Source: http://janpauls.blogspot.com/2009/07/

For more information see:

hitps://en wikipedia,org/wiki/Murphy%27s law

Assignment:

« Take a critical position on the law listed above. Also note your own
experiences.
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9.1.4 Safety

The proportion of accidents that could have been prevented by the
crew/mechanics etc. is about 70% (National Civil Aviation Review
Commission 1998). In these accidents, the notion of "human error," often
of pilots, is involved. On the other hand, the number of cases in which the
pilots could have prevented an accident is uncounted and statistically
difficult to record. Human error is hardly the only and decisive reason for
bringing about such an accident. To his explanation, James Reason's
model has spread. This model is based on several preventive levels. The
failure of a single level does not yet lead to an accident. Only when several
levels fail can an accident occur (see next illustrations). We are talking
about a safety net or a safety chain (Reason 1991).

A little shortened, but aptly worded:
« legislators and authorities ensure the design and compliance with

uniform standards in aircraft construction, crew training and

infrastructure,
 aircraft manufacturers build the aircraft and its systems,

« flight companies ensure aircraft maintenance, personnel selection,

training and compliance with the desired operating standards,

« pilots provide preventive care for the low-risk operation possible and in
the event of disturbances to their safe defusing.

Mistakes are made at each of these levels and the pilots are the last of a
long chain of participants who can prevent an accident. They are the last
link in the security chain and are therefore mistakenly seen as the main
contributors.
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J. Reason'’s Swiss Cheese Model

Maintanance Aircraft
Airport ATC Pilots

Figure  Swiss Cheese Model

Source: PLANE consortium

The two illustrations clearly show that the faults in any safety barrier must
be closed or reduced as much as possible in order to avoid fatal accidents.
For error three in the lower figure, this has not been achieved and thus led
to a fatal accident.

Economics and aviation safety

If one theoretically wanted to achieve complete safety, for example, in
order to limit the impact of an explosion in the cargo hold, one would have
to divide all cargo rooms into small quotas and equip them with special,
very expensive plastic plates. They would literally be bomb-proof, but
instead of 40t, they would weigh maybe 140t. This is unrealistic because it

is extremely uneconomical.

Aviation safety is therefore always a compromise between danger,
risk and cost.

Statistics show that:

« airlines in developed countries are safer than in less developed
countries,

« passenger flight operators are safer than cargo flight operators,

« large airlines are safer than small ones.
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resulting stall situation was also not recognized by the pilots. As a result,
actions that would have made it possible to counteract them were not
taken.

The explanation for this is the combination of the following factors: The
pilots did not recognise the repeated non-application of the procedure to
be used in the event of speed anomalies and therefore could not remedy
the situation. In their hazard model, the authorities responsible for safety
had not taken into account the risk that arises from icing the pitot probes
and did not take sufficient account of the consequences associated with it.
There was a lack of training for high-altitude manual control and the
procedures for responding to speed anomalies.

Teamwork had been weakened by not understanding the situation
resulting from the shutdown of the autopilot. Instead, the surprise effect
resulting from shutting down the autopilot resulted in a high emotional
strain on the two pilots. The incoherence of the speed sensors in the
cockpit identified by the computers was not clearly communicated to the
pilots. The overdraft warning issued was ignored by the crew. This can be
a consequence of several circumstances. The nature of the acoustic alarm
had not been identified. Alarm signals at the beginning of the event were
considered irrelevant and ignored. In addition, there was a lack of visual
information to confirm the impending stall after the loss of the speed
display. Perhaps the pilots confused the present flight situation of too low
a speed with that of too high a speed, because the symptoms of both
conditions are similar. In addition, the pilots followed details of the flight
command displays, which confirmed the crew in their actions even though
they were false. The consequences of the reconfiguration by switching
control electronics to the so-called "Alternate Laws" without any
adjustment angle protection system were not recognized and understood
by the pilots. The result is well known.

Assignment:

« What are cause and effects of the maintenance reports via ACARS?

« What is the likely cause of the failure of various Pitot probes?
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Human Senses

Figure  Information recording

Source: PLANE consortium
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Figure  Information processing

Source: PLANE consortium

9.2.2 Seeing

Our eyes pick up optical signals about the brightness, color, shape, size,
spatiality and movements of the environment. The structure of the image
is comparable to its optical parts with a camera:

« pupil, lens and retina in the eye correspond to

« aperture, lens and film in the camera.
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The "setting of the aperture" (size of the pupil) is done via the iris, which
is altered via a ring muscle, and thus controls the amount of light
incidence. The sharpness is adjusted via the lens. It consists of a light-
breaking, crystal clear, elastic mass. It is suspended over ligaments on a
muscle (ciliary muscle). By tension of the muscle, the ligaments loosen,
the lens becomes thicker due to its own elasticity and its refractive force
increases (close-up view). Relaxing tightens the ligaments and the lens
flattens (remote view). This change in refractive force is called

accommodation. The area of sharp vision is 8cm to infinity (theoretically).
Consequences

« Since the ciliary muscle is only relaxed with remote vision, near vision

always means a muscle tension, combined with fatigue.

« Fixating a point also leads to a muscle overexertion, combined with

fatigue.

* The lens becomes less flexible due to signs of aging (the water content
of the lens mass decreases). The point of reference continues to decline
(old-age far-sightedness). Some people with short-sightedness can do
without their glasses in old age (e.g. Helmut Kohl - ex-chancellor of the
Federal Republic of Germany).

Spatial vision is created by the slightly different images on the retina,
which result from the different angles of the eyes to the viewed object.
The combination of the two images in the visual center of the brain
creates the impression of depth, which decreases with increasing distance
and narrowing eye distance.

However, depth perception is also possible with one eye, since the signals
received by the eye only become actual information in the brain in

connection with experiences (light, shadow casting, etc.). This means that
incoming information needs to be interpreted by the brain first. That's why

it's so easy to outsmart the brain with optical illusions.
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9.2 Human performance and limitations

9.2.1

Five senses are available to us to get up to information. These are vision,
hearing, smelling, tasting, feeling. Man is predominantly a "being of
vision". Furthermore important and complementary to this sense is
hearing. This does not mean, however, that the other senses are
unimportant or dispensable to man. Other living beings are quite different.
Bats for example orientate themselves via acoustics in the room, moles
about the sense of touch. If one sense fails, the other senses react more

sensitively and partially compensate for the loss.

Smell, taste, feel

Smelling is done through the nose. Smells warn us of dangers (smell of
fire) or provide pleasant feelings (perfume). They trigger vegetative
processes (e.g. salivation in food fragrances). The olfactory epithelium
measures 6cm? in humans. A dog, on the other hand, has 1500cm?. This
also explains the special suitability of dogs in the field of drug or
explosives detection. Tasting is done through the tongue. It is divided into
sectors for sweet, salty, sour and bitter. Therefore, special glasses have
been developed for certain drinks (e.g. wine glasses) to allow the drink to
slide directly to the preferred zones. Groping is the task of the skin and
allows us to perceive touch. The stimulation is absorbed via small tactile
corpuscles, which are unevenly distributed frequently and deeply in the

skin. That's why we have the proverbial "sensitivity" at the tips of our
fingers while other body regions are comparatively sensitive to pain (soles

of the feet where a corresponding protective layer (callus) is present).
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produced. The fine sensory hairs are stimulated and pass on this
information in the form of an electrical impulse. Damage to these sensory
hairs is irreversible and thus leads to permanent hearing loss, e.g. through
continuously played loud music. They react to different frequency ranges

and are distributed accordingly on the cochlear duct.

There are 3 circular ampullae and 2 saccules in the three semicircular
canals. The ampullae give information about the movement of the head in
the spatial axes X, Y and Z. The saccule determine the information about
the position in the room. They are arranged around 90° offset to one
another.

In addition to the destruction of sensory hairs and thus the ability to
absorb certain frequency ranges, damage to hearing can also lead to the
impairment of the sense of balance and the sense of position with the
corresponding consequences.

Anatomy of the Human Ear

Inner Ear

Three Ear Bones

Tympanic
Membrane

I Outer Ear Middle Ear

Eustachian Tube

Figure Ear
Source: PLANE consortium
Figure Inner ear

hitps://oercommons.s3.amazonaws.com/media/courseware/openstax/md4760/Fiqure_36_04_04.]
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Video: hitps://www.youtube.com/watch?v=cChx60ZGIpk

For more information, visit:

hitps://sciencing.com) logical-theory-five-human-senses- bl
9.2.4 Information processing

By no means is every stimulus surrounding our sensory organs absorbed
and processed. And by no means is everything we take in also something
we consciously perceive. The brain filters out many stimuli for
consciousness, so we realize only the most important things. It would also
be fatal if all stimuli reached our consciousness, as our brains would
simply be overwhelmed with this. How this stimulus is interpreted depends
on a few other factors, e.g. experiences, current mental constitution,
situation, etc. From this context, it can already be clearly seen that the
same external stimulus does not necessarily lead to the identical reaction

in two people.

9.2.4.1 Learning
An eagle flies up and can see things over a very long distance. A cheetah
is fast. A bat also “sees” at night and a fish can breathe underwater. Every
animal is specialized and thus optimally adapted to its habitat. And
humans? They are not particularly fast, not very strong and as far as their

sensory organs are concerned, every domestic cat is better equipped. In
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Figure  Eye
Source: PLANE consortium
Figure  Age-related farsightedness

Source: https://patentimages.storage.aoogleapis.com/WO02003015795A1/imaf000003_0001.pn:

Video: hitps://www.youtube.com/watch?y=nbwPPewknPU
Here are some examples of optical illusions.

Figures  Different illustration of optical illusions

Sources:

hitps://www.blickcheck.de/wp-content/uploads/2017/04/hi_optische_taeuschungen.

hitps://www.andinet.de/bilder/optische_taeuschungen/geometrische_illusionen/verschobene_quadrat

£

hitps://www.brillen-sehhifen. de/optische-taeuschungen/images/optische-taeuschung-parallele-linien-

3
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Video: https://www.youtube.com/watch?v=-IWKSNKkxQF§

Assignment:

* Describe how each image creates an optical illusion.

Hearing

The ear converts sound waves into electrical signals that are transmitted
to the brain, depending on pitch (frequency) and intensity (sound

pressure).

The incoming sound waves first enter the ear canal. The ceruminous
glands in the ear canal have the function of catching dirt. They also
provide consistent smoothness. This natural function should therefore not
be disturbed by the removal of the earwax. The auditory tube is a direct
connection to the oral cavity. It provides the necessary pressure
equalization. Opening the mouth supports this function and thus prevents
damage to the hearing organ. The reception of the sound waves occurs
through the eardrum at the end of the ear canal. The vibrations generated
here are diverted to the malleus (*hammer”), incus (“anvil”) and stapes
("stirrups”). Because of the leverage there is a 20-fold amplification in
terms of the vibration intensity of the eardrum. The stapes passes the
vibrations to the cochlea (“snail shell”). The liquid surrounding it runs
along the cochlear duct and is compressed by the travelling waves
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9.2.11Appendix
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Figure  Information recording
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Figure  Learning through imitation

Figure Learning through traditional development
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9.2.9 Summary

In the chapter "Human Performance and Limitation" it becomes clear that
humans absorb about 80% of their information through the eyes and how
(spatial) vision functions. Also, the functionality of the ear, as the sense
organ which has the second largest importance for the reception of

information, is shown in detail.

Furthermore, learning is presented at the neurological level, in its
importance for early childhood development, with the result that children
should be playfully challenged and encouraged. At the behavioral level,
different learning theories are presented in their complexity and

importance for learning.

In the subchapter "Perception and Information Storage" it becomes clear
that when learning, as many senses as possible should be addressed in
order to maximize the performance of our memory. Learning by acting is
of particular importance.

The observance of simple learning rules can affect the recording and
storing of information quite positively, whereby the respective learning
rule or its combination of the learning situation depends on "what one
wants to learn”.

Information on claustrophobia and its potential relevance to aviation, e.g.

when working in tight fuel tanks, complete the chapter.
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9.2.10Exercises - exemplary

Multiple Choice - Level 1

At what age do the contact points between the nerve cells in the brain
recede?

1. From about a year
2. From about three years

3. With the onset of puberty (about 12-14 years)

Free question - Level 2

a) Describe briefly how the storage of information works.
b) Explain how information from the unconscious part of memory can be
reactivated in the conscious part of memory.

Essay - Level 2-3

Human is called an outright visual being, i.e. the eye is the most
important sensory organ through which most information is recorded.

1.) Briefly describe to what extent the eye in its function can be compared
to a camera.

2.) Describe how spatial vision works and explain whether spatial vision is
possible with one eye.

3.)How do close and distant vision come about and what is "more
exhausting” for the eye?

4.)Why is man subject to "optical illusions"?
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Memory

As can be seen from a previous graph, the optical channel provides about
83% of all sensory information. One could therefore assume that, for
example, additional acoustic information or touching an object is
redundant once you have seen it. But this is a fallacy. Only the interaction
of seeing and touching (not in the additive sense) leads to a significant

improvement in learning and remembering.

From the point of view of the amount of sensory information, we are “eye”
beings. As far as the thoroughness and reliability of our memory is
concerned, we are undoubtedly “hand” beings, which is exemplified by the
German word for “action” - “Hand-lung”.

This inevitably leads to demands for our learning:

« get used to using as many input channels as possible,

« try to support (visualize) written or acoustic information with optical
information.

10 % of what we read 20 % of what we hear 30 % of what we see

50 % of what we hear 70 % of what we say 90 % of what we do
and see ourselves ourselves
Figure  What we remember

Source: PLANE consortium
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9.2.7 Learning rules from medical science/biology

From the knowledge of the processes in the brain and from different
learning theories, the following learning rules have been developed. They

apply to both learners and teachers.
Knowing learning goals

The learner must be personally aware of the value and importance of what
they are learning at all times. Only then will their drive and attention be
aroused, the pupil will be motivated to learn, the organism will be shifted

to “reception mode” and the content will be stored well.
Meaningful content

If the use of learning material is not visible from its relationship to reality
or from the previous learning content, it will be anchored in the brain only
very poorly. It is also worthless later because it is stored in isolation and
will not be available for further thought connections. Order and structure
of a topic or classroom are therefore to be based on real learning
objectives and according to their understanding - not according to

historical or technical points of view.
Curiosity compensates for "being shy with strangers”

Where curiosity, fascination and expectation are lacking, the vital
willingness to learn is not aroused for an initially foreign substance.
Rather, the confrontation with the unfamiliar triggers reactions in the brain
which perhaps still enables remembering, but not understanding, and in
the case of stronger reactions also cements the resistance to the learning
material. The consolidation and processing of the recorded information can
no longer take place.

Presenting new contents in old packages

Unknown = hostile = stress. The negative hormone situation triggered by
this blocks thinking and combining and prevents the substance from
anchoring itself associatively. Familiar "packaging," as a synonym for
something familiar, on the other hand, mitigates the defense against the
unknown and also conveys a small sense of achievement through the

feeling of recognition.
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or feeling locked up or even of the mere presence of narrow or closed
rooms. In extreme cases, a closed door can lead to panic attack. It makes

sense to divide claustrophobia into two related fears:
 the fear of suffocation and

o the fear of constriction.

In these situations, patients may experience hyperventilation and sweats.

Claustrophobic fears are common in everyday life. They appear in
elevators, buses and trains, but also in department stores, cinemas and
generally at crowds. Also, the symptom is known in offices that offer
multiple workplaces.

Claustrophobia is particularly important in MRI examinations, as the
patient has to lie in a tube for up to 30 minutes and behave calmly in
order to ensure sufficient image quality. This fact is now countered at
individual examination centers with “open MRI systems”.

In a study by Murphy and Brunberg, during an arbitrarily selected seven-
week examination period of 939 patients who were 18 or older, 134
people (14.3%) needed some form of medical sedation (up to general
anesthesia) due to outspoken anxiety reactions so that the MRI exam

could be performed.

The psychodynamic background of claustrophobic fears often lies in the
inhibition of expansive and defensive behavioural patterns in affected
people. They don't distance themselves enough in interpersonal
relationships, and the resulting fear of capture, being cramped and
suffocation, is shifted to symbolic situations.

Figure  Open MRI system

Source: https://www.deutschlandfunkkultur.de/kemspin-gegen-
krebs.1067.de.htmizdram:article_id=175460
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Importance of claustrophobia in aviation

Claustrophobia is also or can become a problem in aviation. Work
situations in confined spaces, such as tanks, avionics rooms, etc., are not
commonplace, but they cannot be ruled out. Therefore, especially when
claustrophobia problems are known to employees, appropriate actions
should be taken. Either other employees should carry out this work or the
employee should be provided with appropriate assistance/therapy.
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Statement before term

By explaining facts or contexts, without mentioning the term to be
clarified, established association patterns are awakened, in which the
actual new term, which one is now curious about, can then be firmly

anchored.
Additional associations

Through illustrative accompanying information and examples, new
information receives, a “signal of recognition” for the brain. A vivid
representation allows further input channels and otherwise inactive brain
regions to resonate. This guarantees better transitions into short-term and
long-term memory and offers more versatile ways to retrieve the
information later.

Fun

Fun and success create a learning-positive hormone system and thus
ensure that the storage processes in the brain function properly.
Therefore, information associated with positive experiences is particularly

well processed and understood. But don't exaggerate.
Multiple input channels

Offering the learning material via as many input channels as possible
encourages imprinting and processing. The more fields of perception in the
brain are involved, the more association possibilities for deeper
understanding are found, the greater attention and motivation for learning
are, and the sooner you find the information you have learned when you
need it.

Repetition of the information

Learning material should be absorbed repeatedly at intervals. If a piece of
information is repeatedly received via ultra-short-term memory, it can be
associated with several memory contents that already exist.

9.2.8 Claustrophobia

Claustrophobia (lat. claustrum “closure, latch, lock”) is a specific

(“isolated”) anxiety disorder. Those affected can be afraid of actually being

19
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PREFACE

Chapter M9.2 - "Human Performance and Limitations" gives an overview
of the human senses and their relevance to human perception. Students
get an overview of neurological and behavioral learning. The mechanisms
of information storage and forgetting are also part of the chapter. There is
a presentation on how meaningful and sustainable learning can be
achieved. An explanation of claustrophobia and its importance for aviation
concludes the chapter.

LEARNING OUTCOMES
The students should:

- recognize that man is above all a "visual organism",

- get to know the relevance of early childhood education for human
development,

- get to know the different learning theories in their complexity and the
fact that they are not always strictly separable,

- get to know strategies for effective information storage, as well as
meaningful learning rules for sustainable retention.

- get to know the importance of claustrophobia in aviation.
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Human Nerve Cell

Dendrites

Figure  Learning geniuses Lara and Lukas Figure  Neuron
Source: Norbert van Hall

Source: PLANE consortum

The wide-branched dendrites (bottom right of the picture) are the
reception center of the nerve cell. The nerve fiber (axon) relays the
impulse to the downstream nerve cell.

9.2.4.2 Learning at a behavioural level
Just as every person acts as an individual in their actions and thinking,
there is not only one theory of learning. On the contrary, numerous
approaches have been developed and researched that every human being
can more or less observe in and within himself. Many theories have been
derived and transmitted from the animal kingdom.

.1Habituation

Habituation is the learning process that is easiest to understand. For
example, at some point we no longer perceive a scratchy sweater on our
skin. Although we feel a constant stimulus, it no longer penetrates into our
consciousness. We learn to ignore the unpleasant impulse. Sleeping on a
busy road is also no longer difficult after a habituation period.
Nevertheless, the stimuli are still there, but they no longer lead to a

reaction.

9.2.4.2.2Classical conditioning
This form of learning goes back to probably the most famous researcher in
this field, Ivan Pavlov with his dogs. He combined a previously neutral
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the great outdoors, man is hardly viable without aids. But what is the
specialization of man? He is extremely capable of learning.

9.2.4.1.1Learning at the neurological level
Children learn more within a few months than any student in 4 years.
Babies and toddlers not only learn things within a very short time, they
can do a lot of things better than any adult. Newborns, for example, are
universal linguistic geniuses. They can recognize the sound structure of
each language. For example, a Japanese baby can distinguish the sounds '
R'and 'L ' from each other. An adult Japanese no longer succeeds in
doing so because the distinction is unimportant for his or her language.
Bilingual education should therefore begin in pregnancy. Someone who
lives in a foreign country for many years can only come close to achieving
the learning success achieved in the first years of life.

For babies to learn so much in a short period of time, the brain needs to
do a lotof work. This assumption is confirmed by studies of energy
consumption, which is a measure of brain activity. A three-year-old's brain
uses twice as much energy as an adult's. This is due to the processes in
the brain.

In a newborn, each nerve cell in the brain has about 2500 contact points
with other nerve cells. By the age of 3, there are already 15000. After
that, through experience and learning, superfluous cell contacts recede
until only the compounds remain that are actually needed. Whether a
connection persists, and in which intensity, depends on how often it is
used. This is like a track, the more people use it, the wider it gets. When it
is no longer used, it becomes overgrown again as if it had never been
there. The loss of connections makes us less flexible. A preschooler's brain
is therefore more active, connected and flexible in every way than an
adult's brain. So from a neurological point of view, children are geniuses.
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9.2.4.2.4Learning through trial and error
In the case of wild animals, the principle of simply trying things out is a
survival strategy. When foraging, movements need to be tried in order to
be successful in hunting. People just try things, too. This learning process
shows us very quickly whether we are on the wrong track, whether we
want to change a starter ourselves without help or put together a puzzle.
If the result doesn't match our goal, we learn that we were wrong in the
solution and try a different way.

9.2.4.2.5Learning through imitation and observation
Imagine facing an unknown situation in public, such as visiting a new
employer's factory canteen for the first time or a ticket machine in a
foreign city. You are afraid of standing out in an awkward way because
you're doing everything wrong. The easiest way to do this is to stay in the
background and let experienced people take the lead. Then, in the literal

sense, you look over their shoulder.

9.2.4.2.6Learning through insight
It is a highly developed form of learning and has been mastered by only
monkeys and humans. It describes the ability to capture and analyze
complex situations and finally select a suitable solution for the problem. In
the best case scenario, we will find the right solution without a failed
attempt. For example, we can succeed in building a small shelf without

any guidance or help, because we can recognize the system or structure.

9.2.4.2.7Learning through tradition or information sharing
Just because people can communicate with each other, information can be
shared. In the animal kingdom, this is known from the bees, which pass
on the location of forage plants encoded by abdominal movements. People
can for example ask the way if they don't know how to get somewhere.
The answer eventually leads them to the goal. The development of
tradition, for example, is expressed in the question of whether you break
your egg for breakfast of whether you crack it. As a rule, you use the
variant you got exemplified by your parents in your childhood without ever
questioning them. In this way, different ways of thinking and patterns of
action are developed in different cultures.
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stimulus (light) with an unconditional stimulus (bone), which triggers a
certain reflex action for itself (saliva flow). If this is repeated several
times, turning on the light alone is sufficient to activate the flow of saliva.

The dog has learned to combine the two stimuli.

In humans, this form of learning plays a minor role. For example, the pupil
reflex can be triggered by conditioning using a sound signal.

9.2.4.2.30perant conditioning (learning through success)
In animals, this form of learning was mainly studied in rats and mice,
which receive food through a feed dispenser by pressing a lever. If a
reward is repeatedly given by repeated lever pressing, which initially
seems nonsensical, the animal will later press the lever in case of a feeling

of hunger.

Man, too, performs actions that at first glance seem absurd. Why, for
example, should you throw money into a vending machine - and thus
actually throw it away? We have learned that through our money injection
we receive a corresponding equivalent value in the form of a product (e.g.

at a ticket or cigarette machine).

Before conditioning Before conditioning
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Figure ~Classic conditioning Figure  Operant conditioning

Source: PLANE consortium
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9.2.5.2 Short-term Memory
The short-term Memory is chemical in nature and stores information for
up to 20 minutes. The incoming impulses are mapped as RNA imprints
and, if necessary, handed over to the long-term memory for final storage.
The short-term memory is "more stable" than the sensory memory. Only
an electric shock or a strong sensory impression can delete the
information. After such a shock, we forget what happened within the last
20 minutes - we still know what happened before that, provided it

reached our long-term memory.

9.2.5.3 Long-term memory

The long-term memory is the carrier of all the information that is relevant
to our behaviour. It makes it possible, for example:

* to recognize faces, relatives, friends and acquaintances,

« to visit specific places specifically from addresses and spatial

circumstances,

« to understand the meanings of words and to use language as a means of
communication,

« to recognize landscapes etc. from optical impressions,
« to master entire thinking strategies of solving problems,

« to combine newly acquired knowledge with things already known.

Rehearsal

Sensory
input

€
>

Information not Information not
transferred transferred
is lost is lost

Figure  According to the Atkinson-Shiffrin model of memory, information passes through three
distinct stages in order for it to be stored in long-term memory

Source: PLANE consortium
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Figure  Learning through imitation

Source: PLANE consortium

However, it must be noted that the individual learning theories cannot
always be sharply separated from each other.

For more information, visit:

hitps://www.britannica.com/science/learny

9.2.5 Attention and perception-information storage

Stages of storage

Without storing the ingested information in the brain, it is not possible to
act on and to evaluate information properly. However, different stages
need to be passed through to save them for good.

9.2.5.1 Sensory memory
All information of the sensory organs enters the sensory memory directly
and lingers there for about 20 seconds in the form of electrical vibrations.
Without the sensory memory, for example, we would not be able to piece
together words read or spoken into a meaningful sentence. So it allows us
to relate successive things to each other and experience them as a related

entity. It also acts as a filter for the downstream short-term memory.
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9.2.6

Video: https://www.youtube.com/watch?v=bSycdIx-C48

Forgetting curve

The long-term memory has the basic task of storing information in a time-
stable manner. However, this (unfortunately) does not mean that all the
information we have ever included in the long-term memory can be
accessed from it throughout our lives. Much of it drops into the
unconscious part of the long-term memory after days or years and is
therefore no longer available for our conscious memory, but can be
retrieved under certain conditions.
Ebbinghaus Forgetting Curve
100
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Figure  Forgetting curve

Source: PLANE consortium
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HURRY UP, WE'RE
ALREADY LATE!

Figure Time pressure and appointments

Source: PLANE consortium

9.4.5 Workload - over- and underchallenging situations

If a workload is to be avoided due to over-or underchallenged, especially
at the human-machine interface, then not only the people at the basic
level are challenged, but also, to a particular extent, the management.

The so-called upper management often lacks the connection to the base.
Knowing this and often based on the situation of the company, this part of
the management should ensure that middle management does not lose
touch with the base, but also optimizes and sustainably maintains it. Here,
the shift managers, supervisors, operations managers and shipyard
managers are now asked to play their part in minimizing errors in the
human-machine interface. This starts with a reasonable work schedule, in
which it should also be demanded that the aforementioned group of

persons know their employees and deploy them accordingly.

In the following example, you can look at the typical problems with
employees who are overqualified or underqualified.

Employees who are professionally overqualified:

« are demotivated because they cannot contribute their expertise to their
work,

« rarely or never express their dissatisfaction because they are not
understood by their colleagues,
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« develop frustration, which means performance and motivation to
perform gradually decrease,

« get sick more often.

Figure  Overqualified employee

Source: PLANE consortium

Employees who are professionally underqualified:

« become a burden on any team,

 create unrest in their environment,

« make an above-average number of mistakes,

« never admit lack of professional competence to colleagues or superiors,

« cannot complete the appointed work adequately.
m
In order not to experience a situation as presented below, one has to look

at possible types of errors on the one hand, while on the other hand also
keeping in mind that man is a security resource.

Figure  Underqualified employee

Source: PLANE consortium
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fatigue and have a negative impact on motivation. They should only be
used for short-term peak performance.

Involuntary, automated activities include basic life functions such as
breathing, circulation, digestion, as well as automated actions such as
running, speaking, reading. Beyond the mobility threshold, the body has
protected power reserves that cannot be activated through sheer will.
They are reserved for short-term dangerous situations.

Through doping or drugs, this limit can be overcome and impair the body's
self-protection control circuit. This can lead to life-threatening conditions
(athlete death, dehydration after ecstasy intake).

During the course of a day, the maximum physiological willingness to
perform is shown at around 9.00am. In the early afternoon at about
2.00pm there is a valley, followed by a significant ascent towards the
afternoon. As of 7.00pm, average performance drops evenly and reaches
its minimum at around 3.00am. During the week, midweek performances
are highest. Working hours, especially in shiftwork, have to take these
fluctuations into account in the interests of employees and, last but not
least, in the interests of employers. Fluctuations also occur throughout the
year. During the summer months, the maximum of mental and the

minimum of physical performance is reached.
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8
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Figure  Performance areas throughout the day

Source: PLANE consortium






EPUB/xhtml/pdfzosgo/page5/page.png
9.4.3

T T T T
Mental performance

Capacity m—

Physical performance

12 3 456 7 8 910 1112
Month Season ————>

Figure  Performance areas over the course of the year

Source: PLANE consortium

Stress

Stress denotes a tense reaction position of the body when exposed to
various stimuli. In evolutionary history, stress is the answer to danger and
has been explained with the reflex to escape. The emergency reserves
inaccessible to willpower are activated, man ran for his life in the truest
sense. Today, stress often arises as a result of work pressure and has
numerous physical effects such as an adrenaline surge, an accelerated
heartbeat, rising blood pressure, sharpening of the senses, muscle
tension. As a result, increased mental performance occurs, such as
accelerating brain activity, improving short-term attention and judgment,
etc. That means stress is quite useful because it increases our
performance. It is important to turn the released energies into action. If
this fails, severe bodily harm will occur in the medium and long term. Just
like an engine, the human body cannot constantly operate under a full
load. Consequences are: cardiovascular and skin diseases, allergies,
stomach ulcers, tinnitus, a decreased ability to concentrate, feebleness,
depression, sleep disturbances, increased alcohol and nicotine

consumption, tendency to errors etc.






EPUB/xhtml/pdfzosgo/page6/page.png
We distinguish:

Eustress: Exciting, performance-related and vital stress (positive)

Distress: Medically long-lasting severe stress. (negative)

' Stress
Response

Figure  Stressor and stress-response

Source: PLANE consortium

Private and operational reasons for stress are shown below!

Reasons that ground in the personal area of the employee!

Is the employee in poor health?

What is he/she doing for his fitness?

Are there signs of behavioural problems, such as alcohol, drugs or drug
abuse?

Are there signs of psychosomatic diseases?

Are there signs of mental problems that are reflected in physical
ilinesses?

Are there any signs of family stress?

Are the employee’s finances out of control?

Are members of his/her family seriously ill?

Causes that can be in the company area!

What about the working atmosphere in the company, in the
department?

Are there employees feeling comfortable at work?

Is there envy or resentment that cause a lack of information?
Is the work boring?

ol
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» Are the standards too low so that there is no real challenge?
« Is there a lack of success?

« When was the last progress review?

« Does the employee know his tasks and goals?

« Can the employee also be assigned special tasks?

« Wil the employee be remunerated according to his services?

Time pressure and appointments

Time pressure is the artificial creation of a climate of haste and urgency.

A certain amount of work pressure usually always prevails. A task must be
completed in a given time. If the allotted time is too short, mistakes
inevitably accumulate. Important points lose importance, special work is
no longer carried out with the usual care. Some people also tend to always
work "at the very last minute" and thus put themselves under

unnecessary pressure.
What can I do?

If you realize you're getting under pressure, STOP! Check the situation.
What is the situation? Can I continue and complete my work with the
necessary security?

If not, then ask yourself:

« Have I communicated my concerns to the relevant people in a factual
way?

« How can I proceed? What's the worst thing that can happen?

« Bring yourself to ask for more time or help.
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9.4.19Appendix

List of Pictures / Figures

Figure  Eating Behaviour
Figure  Performance areas throughout the day

Figure  Performance areas over the course of the year
Figure  Stressor and stress-response

Figure Time pressure and appointments

Figure  Overqualified employee

Figure  Underqualified employee

Figure  Fatigue

Figure  Sleep

Figure  Assertiveness

Figure Negligence

Figure  Distraction

Figure  Tools

Figure  Knowledge

Figure  Attention

Figure Standards

Figure  Different psychoactive substances

List of Links

Source: PLANE consortium

‘Source: www.drogenmachtweltschmerz.de/2013/10/erschreckend-kampf-gegen-drogen-scheint-
aussichtslos/.

Source: https://en.wikipedia.ora/wiki/Substance_dependence

List of Videos

Video: hitps://www.youtube.com/watch?y=WWyTpgCAIAM
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9.4 Factors affecting performance

9.4.1

9.4.2

Fitness and health-nutrition

Eating can help to increase energy but also make you tired (salad or roast
pork). For the night shift, the following foods are recommended: Natural
rice, whole grains, cereal products, pears, beans, apples, oranges, yogurt,
orange juice, grapefruit juice. The amount of food is also crucial: The
larger the amount to be digested, the more blood is removed from the
cycle and is eventually also missing from the brain. The stimulating effect
of coffee and coke only lasts for a short time. Medications in addition to
their healing effects also always have side effects such as impairment of
attention. Drugs (including alcohol) affect our consciousness and lead to
irrational behaviours.

Figure  Eating Behaviour

Source: PLANE consortium
Physical condition

Physical exercise is used to break down stress hormones and thus
promotes physical and mental relaxation. Three times a week, the body
should be exposed to physical exercise.

Physique and psyche

Performance over the course of the day and over the course of the
year

Physiological performance varies throughout the day. This area usually
requires work. The power reserves should not be used. This would lead to
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9.4.9

| SERIOUSLY WONDER WHERE
[ LEFT MY PINCERS ...

Figure  Negligence

Source: PLANE consortium
Distraction

Distraction is the reduction of attention due to external influences.

You get distracted while tightening a screw with a prescribed torque. You
carry out this step a hundred times a year. The torque is not reached due
to the distraction, because you thought you had already done the work.

What can I do?
« If you are in a critical phase of work, be sure to complete it!

« If someone wants to know or have something of you, ask them to be
patient until you have completed this step!

« Before you write your work, read your documents again!
« If you are unsure or don't remember: Check your work again!

« Don't tell yourself, I will have done this right, after all, I always get this
right!
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Figure  Distraction

HEY, YOUR WIFE [5
ON THE PHONE!

Source: PLANE consortium

9.4.10Tools

Tools are aids that are available for work and are sometimes mandatory.

This includes information and procedures. People in technology become

tremendously inventive when it comes to doing work with inadequate aids,

whether because they are not available right now or because the road to

the store may seem too far. If special tools are required to carry out work,

then you must also use them.

What can I do?

Figure Tools

Source: PLANE consortium

Use the tools prescribed for your work performance!

Don't try to cope with a job alone with might and main; you don't have
to prove anything to anyone!

Don't be afraid to ask others for help; the problem is rarely that others
don't want to or can't help, but that you can't bring yourself to ask!

Use all available resources to make your job easier!
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m GLAD THE
NIGHT SHIFT IS
FINALLY OVER!

Figure  Fatigue

Source: PLANE consortium

9.4.6.1 Shift work
In most manufacturing companies, both in the service sector and in
aviation operators, the use of shiftwork has increased sharply or has
always been widespread. The focus is on efforts to ensure full production
readiness or to guarantee the services offered. These efforts are directly
linked to a reduction in costs in an increasingly fierce international
competition. In aviation, the night shift is of particular importance, as
during this time the most intensive work can be carried out. During the
day, minor maintenance work that does not require immediate completion
is postponed into the night in order to maintain and adhere to a smooth

flight plan, which can lead to a corresponding amount of work.

The special situation in aviation requires a special amount of attention
from the worker, especially on the night shift. At the same time, because
of his mental and physical constitution, man is not created for achieving
top performance at night. So he has to work against his natural rhythm.
As a direct result, the day's sleep is usually affected by the usually higher
ambient noise after a night shift. There may be a sleep deficit, which
continues to build up as the night shift period increases. Numerous bodily
functions that are subject to periodic light-dark change can also be
severely disrupted (hormone balance, etc.). Numerous physical
consequences arise. Participation in social life is also severely restricted.
Appropriate symptoms or disease patterns are observed, intensified in
older employees.
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Numerous approaches have been developed in occupational science that

contribute to both physically and psychologically compatible

implementation. Measures such as reducing night working hours to 6-7

hours or moving the start of the shift from 10pm to 2am to allow for more

room for social contact are to be made. The employer has a special duty

of care because of the increased burden on employees.
Willingness to perform-error

M Motivation

M Number of errors.
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Figure  Willingness to perform-error

Source: PLANE consortium

Possible effects of shiftwork

Physiological willingness to perform:

.

Insomnia

Anorexia

Stomach issues
Circulatory problems

Decreased performance

Social environment:

Club activity not or hardly possible
Termination/end of friendships

Dependence on a private vehicle, since public transport is limited

during late hours

Cultural events cannot be attended/only in a limited way.

Decrease in family life.

High

€ Low
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9.4.6.2 Sleep
The most important form of recovery is undoubtedly sleep. In particularly
strenuous mental activities, the phase of deep sleep is extended. Here are
a few tips for good sleeping conditions:

avoid caffeine just before bed,

set up your bedroom comfortably,

ensure adequate ventilation,

set room temperature rather low (18°C),

make sure you have good equipment (bed, mattress, bedding),

avoid physical peak performance before bed,

avoid stirring emotional impressions before bed (discussions, movies,
books),

« use your bedroom only to sleep.

Figure  Sleep

Source: PLANE consortium
Assignment:

« Assess the tips for good sleeping conditions in terms of their practicality.

9.4.7 Assertiveness

Assertiveness is the ability to assert oneself. This might in fact hinder a
regulated workflow. Thus, rigid decisions made do not always have to be
the right ones. Alternatives may not be allowed in the first place.
However, the situation is different, for example, in the case of auditing
activities, for which responsibility must be taken. Someone can tell you
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five times that a certain job has been done - if you have the ultimate
responsibility for this, you insist in your own interest to redo the work
yourself if necessary. With such behaviour you might not necessarily gain
friends but security, by which you will be judged later.

LISTEN! THIS PLANE (S
MINE AND | TELL You,
[T HAS NO LEAK!

Figure Assertiveness

Source: PLANE consortium
Negligence

Negligence in the context of work is a lack of care in combination with a
reduced awareness of danger.

Because of the frequency of recurring maintenance activities, the risk of
habituation is extraordinarily high. For example, if you are used to never
having found anything during certain routine checks (e.g. Daily Check),
you are no longer so sensitive to possible deviations. You expect to find
nothing because you have never found anything. This can lead to an
apparent error no longer being perceived as such. This also brings us
closer to the answer to the question of why the machine was able to start
from Hawaii (1988).

What can I do?

« Always try to approach the task in an unbiased way and be aware of
what you are doing!

* Check the circumstances again each time!

« Use the documents even if you have already carried out this activity "a

thousand times"!
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9.7.2.2 Talking techniques

Discussion techniques are behaviors that can support a fruitful
conversation process. According to the four sides of the communication
model, individual discussion techniques can be distinguished. However,
they must be seen in context, because communication processes are very
complex and the application of individual techniques alone does not

necessarily promise the desired success.
Techniques relating to factual level

« Objectivity reinforces one's own acceptance: This includes arguing

without hostility and not devaluing dissent as wrong, but accepting it.

« Intelligibility makes listening easier: Short and simple sentences make
recording easier. The presentation should be limited to the essentials.

« Accurate listening supports an appropriate response: Arguments can be

better weighed. It is important not to be distracted by irritable words.
Techniques affecting the self-revelation level

« Transmit I messages: The sender appears more credible when he speaks
of himself rather than "one or you."

« To express one's own opinion: This reduces the scope for

misunderstandings, image distortions are made more difficult.

« Make intentions clear: This serves clarity and reduces the scope for
interpretation.

Techniques affecting the relationship level

« listen actively: You learn where the other is and what they want to
express, making it easier to react to the mood of the partner.

* Give feedback and listen: The feedback makes the relationship level
clear. Addressing feelings also contributes to credibility.

Techniques affecting the appeal level

« Communicate convincingly: This clearly shows your own claim to appeal.
Ideally and if possible, one ties in with ideas of the interlocutor.

« Ask Open Questions: They provide real answers.
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9.7.3 Non-verbal communication

This section is preceded by a remark: The following is not about turning
psychological laymen into psychotherapists who can supposedly analyse
their counterpart on the basis of movements and utterances. The only aim
is to show the greater effectiveness of non-verbal communication. This is
because in the event of differences between verbal and non-verbal
information, the recipient automatically assesses the non-verbal
information more highly. To this end, a process of "self-observation" is to
be set in motion.

"Which of my behaviors are favorable or unfavorable in teamwork?" It is
also important to recognise that body language is above all an expression
of our sensations (Molcho 1988).

An important point in this section is the "first impression”: All people tend
to get one "image" of the other more or less unconsciously. Many of the
impressions from the first few minutes of getting to know each other
strengthen this picture so strongly that it can sometimes no longer be
corrected. "Emotional information is implemented faster than linear
information, triggers faster reactions and opens up a wider range of
interpretations” (Molcho 1988). The saying "Don't judge a book by its
cover!” though well intended, it does help us only little. We cannot always
escape this influence, because it largely takes place in the subconscious.
The direction of view should therefore not be aimed at our counterpart,
but at our own mirror. When getting to know each other for the first time,
in aviation almost always at the briefing, you leave a lasting impression.
The captain sets the tone and priorities for later cooperation - and that
without saying a word. If he takes the flight plan to himself or puts himself
in such a way that his colleagues cannot take any insight, he has
(perhaps) already sent out the first signal: "Their opinion is not in
demand. Only I can judge that on my own!" His colleagues are then likely
to hold back with their knowledge and experience, even if he then verbally
urges comment. Non-verbal communication is shown as an area in which
one thing is particularly true: It does not help a lecture, it has to be
experienced on its own: One's own style, one's own movements.

Photographed examples can help as oversubscription. For the assessment
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9.4.6
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Figure  Workioad
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Fatigue

Fatigue is a general state of reduced performance.

It increases exponentially with severity and duration of stress. Through
recovery, fatigue subsides. If the human organism has too short a
recovery period available, there is no complete elimination of fatigue. It
then quickly reaches the limits of its performance if stressed again. The
condition then gradually transitions from acute to chronical fatigue. Signs
of fatigue include: Decreased attention, decreased memory, depressive
mood.

What can I do?

« Take sufficient rest to ensure lasting performance.

« It is better to have many short breaks than one long break.

« Relax all the senses, and do not replace one strain with another.
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9.4.18Exercises - exemplary

Multiple Choice

The range of "physical reserves available to willpower" is in the range of
to

of maximum physical capability.

1.70% - 88%

2.0% - 15%

3.88% - 100%

Free question - Level 2-3

a) Describe briefly what is meant by an "overqualified employee"!
b) Comment on the following statement:
"There are no employees who are under- or overqualified!"

Essay - Level 2-3

1.) Briefly describe the role of stress in evolutionary biology and what
functions of stress there are today (what happens in the body).

2.) What physical effects can be caused by stress?

3.) What is positive and negative stress?
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Operational “co-alcoholism”
alcohol problem

z not appealing

Z overlooking

Z playing down

Z covering up

Does not help the alcoholic, but might even prolong the addiction!

False pity does not helb the addicted colleague — instead choose a
consistent approach to motivate them to start a therapy.

Figure  Co-alcoholism

Source: PLANE consortium

9.4.15Medicines and drug abuse

In principle, all medications can be misused by not taking them properly.
But not all drugs have the ability to make their users dependent, although
health or survival may well depend on taking certain supplements on a
regular basis.

Regarding the risk of addiction, misuse can be carried out with a large
number of drugs - some of which are over the counter - which contain
psychotropic or psychoactive substances. Abuse occurs whenever the
dosage of these preparations goes beyond the medical instructions. The
following drugs are often misused and then have a negative impact on
health and occupational safety.

* Sedatives

* Stimulants

* Painkillers

« Other psychopharmaceuticals

« Codeine - cough juices, laxatives and appetite suppressants
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9.4.16Drugs and drug abuse

Causes, development and treatment options of drug abuse and
addiction

Almost every person has already come into contact with legal addictive
drugs such as alcohol or nicotine, some with illicit drugs such as ecstasy,
cocaine, heroin or cannabis. They are rightly listed under the collective
name “narcotics”, which include numerous medicines that are also
commonly used as intoxicants or stimulants. What makes the use of drugs
of any kind dangerous and harmful to health is the high potential for
addiction, above all entailed in so-called "hard" drugs. Dependence on a
psychotropic substance, as it is called in technical jargon, should be
classified and treated as a mental disorder. But how does drug abuse arise

and how is it to be treated?
How is drug addiction defined?

In order to diagnose the addiction syndrome, according to the ICD-10
diagnostic standards, at least three of the listed criteria must have been
met at the same time within a year:

* an insurmountable desire to take the substance,
« increasing difficulty controlling the frequency and amount of ingestion,
« physical withdrawal symptoms,

« necessary increase in the amount of substance needed to achieve the
same effect

« increasing neglect of obligations, activities and interests; the drug
becomes a focal point,

« continued use of the substance despite all the damage involved and
better knowledge of the health and social consequences.

Which drugs make you dependent?

There are many different drugs that can induce addiction. Their potential
for addiction has to be assessed individually. The following list of
psychotropic substances is ranked in a descending order, according to

their addictive potential:
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* Heroin

« Methamphetamine ("crystal meth")
* Cocaine and "crack”
* (Tobacco)

* Methadone

* Barbiturates

« (Alcohol)

+ Benzodiazepines

* Amphetamine

+ Cannabis

* Ecstasy

* Anabolic steroids

Figure  Different psychoactive substances

‘Source: www.drogenmachtweltschmerz.de/2013/10/erschreckend-kampf-gegen-drogen-scheint-
aussichtslos/

For more information, visi

https://en. wikipedia .ora/wiki/Substance_dependence
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9.4.17Summary

In the chapter "Factors affecting performance”, it becomes clear that a
large number of factors influence human performance and that these
factors can be positively influenced, sometimes with simple means, in

some cases only with great difficulty or not at all.

Students should realize that it sometimes takes some steadfastness to
identify individual factors, e.g. to positively influence the ability to assert
themselves against aircraft owners in order to increase safety for

themselves and others.

Likewise, the students should be made to understand that performance-
influencing factors such as legal and illegal drugs (can) represent a huge
problem. These often remain undetected over a longer period of time and
can have a significant impact on the work outcome, but also on the addict
himself. In addition, students should recognize the danger of co-
dependence.
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What can I do?
« Consider what can happen in the event of an error!

« Could there be a conflict with a repair or modification that has already

S PN

been carried out?

/@, /)

Al the regulations say i to attach where it is quickly available

Figure  Attention

Source: PLANE consortium

9.4.13Standards

Standards are unwritten and usually unspoken rules (code of conduct).

In every company, often in different areas of work, there are norms and
rules that have never been put into writing, but everyone knows them.
You can recognize them by the fact that they are formulated in an
anonymous way: "You don't do this." "We've always done it that way."

This code of conduct can be good or bad for you. If it has become natural
to work on the plane at open doors with no safety net, you could fall out in
a moment of carelessness. If, on the other hand, it is the norm in your
company to involve colleagues in the security considerations, that is a

good thing. FORGET THE MAINTANCE

MANUAL! [T'S mucH
FASTER LIKE THIS!

Figure  Standards

Source: PLANE consortium
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Video: hitps://www.youtube.com/watch?v=WWyTpgCAJAM

Assignment:

Note down four standards of your workplace. Are these good or bad?

9.4.14Alcohol

9.4.14.1 Alcohol addiction: description

Alcohol addiction is the dependence on the substance ethanol, which is
contained in alcoholic beverages.

In many countries, alcohol is a firmly anchored part of culture, Just as
wine is part of the everyday life of the French, beer is part of German
culture. Drinking alcohol is socially accepted. As a legal drug, it is readily
and at all times available and comparatively inexpensive. It relaxes, lifts
the mood and relaxes. Therefore, the risk of drinking too much is great.

Alcohol disease is not always obvious. Some people affected hide their
alcohol addiction so well for years that no one knows about it.
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PREFACE

Chapter M9.4 - "Factors affecting performance " gives an overview of the
large number of factors that can influence human performance.

Furthermore, students should realize that their personal performance has

a direct impact on their work performance and thus on flight safety.

LEARNING OUTCOMES

The students should:

- recognize that there are performance influencing factors that are
relatively easy to influence positively (sleep, nutrition) and others that
are difficult or impossible to influence positively (shift work, seasons),

- recognize that it is not only the worker himself who is responsible for
his performance or his work, but also his supervisors,

- recognize that the rules and regulations, although sometimes more
time-consuming, positively influence and make the work process and
the result more positive,

- recognize that external assistance may be useful or necessary to
improve some of the factors affecting performance (drugs and
medications).
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Many people associate the word alcoholic with the image of a homeless
man. But alcoholism is a problem that appears in every social class,
affecting young people as well as old, women and men. Alcohol addiction
is by far the biggest drug problem - in regards to both professional and

private life!

9.4.14.2 Alcoholism and work
Examples of how alcoholism can affect the company are shown below.
How does this show up in the company?
Examples:

« irritability, moody behaviour, mood swings, forgetfulness, inattention,
non-compliance of arrangements,

« common repeated errors and inquiries, process disturbances,

« frequent absence from the workplace, conspicuous absenteeism,

« change in the external appearance "boozy breath",

« chronical lack of money,

« loss of driving licence,

« isolation in the team, growing mistrust,

« denial of obvious behavioural problems and violations of the rules,

« search for drinking opportunities, increasing or declining amount of

alcohol tolerated.

In the context of alcoholism, the notion of co-dependency is crucial, both
privately and professionally.
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9.4.11Knowledge

Knowledge is a technical competence in the implementation of work due to
training and experience. In times of increasingly fast-growing
technologies, aircraft systems are becoming increasingly complex.
Therefore working documents are made as detailed as possible in order to
ensure the correct performance of the work. However, if you do not
understand the connections of a system, there is a risk of carelessness:
"Why do I have to understand this if it says here what I have to do?"

What can I do?
* Make sure you understand what to do!

« If you don't understand something, get the information by asking or
checking!

+ Be aware of the state-of-the-art!

THIS 1S ALREADY THE THIRD ONE THAT
HAS BENT. WHAT'S GOING ON HERE?

Figure  Knowledge

Source: PLANE consortium
9.4.12Attention

Attention is the visualization of circumstances.

The rules are in place, the work is perfect and yet the work result is flawed
because the regulations and - necessary - changes are also man-made. It
is not always gaps in knowledge that lead to undesirable results, but the
lack of foresight and examination of the consequences of one's own
activity.
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Furthermore, a study states that they occasionally like to drink alcohol and

can be seen as so-called “social drinkers”.

The licensed staff is subject to severe stress, but only very few of those
affected admit it themselves.

Complex systems and management

In order to be able to distribute work properly and on the right employees,
the supervisor must:

« know his employees,
« use the employees of their qualifications accordingly,
« redistribute the work regularly.

The most common errors in order distribution:

« the supervisor himself does not know exactly what needs to be done,

« because they are not clear or too quiet, employees do not understand
the orders well enough,

« inaccurate or insufficient image of the employee, his expertise,

knowledge and skills, experience and performance.

Insufficient information on order execution:

« the supervisor must not require too much or too little in the individual
employees when distributing the contract,

« the information should be chosen in such a way as to ensure
independent work,

« the purpose of the job should be explained so as not to reduce work

performance through emerging doubts.

Too much at once:

« the order is too detailed and complicated or too long,

« too many, possibly overlapping orders are placed at the same time.
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Complex systems and quality responsi Y

« The quality responsibility for the work carried out is not delegable.
« Not to the Certifying staff, nor to the Quality Manager.

Every employee is responsible
for the quality
of his work!

Figure  Improperly performed maintenance-presumably

Source: hitps://www.pinterest.de/pin/451556300122098369/
9.6.4 Human as a security resource

When analysing accidents and disturbances with regard to human
influences, one recognizes that the problem is complex. Rule violations,
inattention and errors of action by individuals can lead to disturbances.
However, an error rarely comes alone or an error does not necessarily
lead to an accident! So you have to look at the events in the run-up to an
accident, that is, also in the interaction of several people and the human-
machine- system. Often, latent errors lurk in system design, in the social
system of the workplace, or even within the organization. The companies
do not stand as independent systems, but are embedded in a social
system, in our environment and in an organization. With their
management, employees and technology, they form further subsystems.
All levels have an impact on preventing, but also on promoting an
accident.

Examples of influencing the individual levels are:

Environment

« Market position, location, public reputation, government requirements
Company

« Corporate culture, learning capacity, decisions, goals
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Operation
« Technology, climate, regulations, regulations
Employees

« Experience, qualification, motivation, personal situation

In order for mistakes to "strike," all these levels, which include safety
barriers, must be overcome. So there must be a tragic constellation in
which all defensive mechanisms have overlapping gaps or weaknesses.

Now the saying "A misfortune rarely comes alone" is also becoming clear.

Hazard

Losses

Latent Failure

Latent Failure | 5tent Failure
Active Failure

Figure  Security barriers and vulnerabilities

Source: PLANE consortium
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9.6.5 Summary
In the chapter "Tasks" it becomes clear that the topic is quite broad. It
begins with the burdensome burden on employees and the responsibility
or duty of employers to reduce or, at best, eliminate them.
The tasks of mechanics and pilots are exemplified by the need for pre-
flight checks to increase flight safety.

The characteristics of complex systems, which certainly can be counted on

modern airplanes, are not limited to technical systems. This shows the
need for highly qualified employees who, with their characteristics that
only man possesses, contribute decisively to the further improvement of

flight safety.
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9.5.2

How to look at noise

Intensity comparsions with NIOSH
recommended permissible exposure time.
For every 3 dB, the energy doubles

Noise intensity ~ Unprotected exposure limit

4 hours

30 minutes
15 minutes
7:30 minutes
3:45 minutes

Figure Noise boundaries

Source: PLANE consortium

For more information, vi

hitps://www.nidcd.nih.gov/health/n duced-hearing-loss

Lighting

Basically, the eye has the ability to adjust to different light strengths
(adaptation). However, incorrect lighting leads to an increased strain on
the eyes. Consequences include a decline in work performance and an
increase in the risk of accidents. Conversely, good lighting leads to
increased attention. Visual acuity depends directly on the illuminance.

Due to aging processes, older people need more light in order to be able
to perform visual tasks precisely and quickly.
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Figure  Lightning

Source: PLANE consortium

Decrease in workers who feel fatigued in %

20

02 05 10 2030
Luminosity in 1.000 Lux ——






EPUB/xhtml/pdf9iv02/page9/page.png
9.5.2.1 Illuminance

9.5.3

Other connections emerge as shown below:

Illuminance: Iluninance = Hminous fox

Area

Light flow ... specified visible radiation performance

Recreation rooms ... 100 Lux

Offices... 500 Lux T
Welding rooms ... 300 Lux 2|
Fine assembly ... 500 Lux fz
Precision engineering... 1000 Lux E

Checkpoints ... 750 Lux

llluminance =3
Figure  Lighting intensity

Source: PLANE consortium

Climate and temperature

In order to avoid damage to health, the temperature of the human being
in the body's core, which is understood as the brain and the inner areas of
the chest and abdominal cavity, should be constantly around 37°C. If, as.
the cooling increases, the body is no longer able to maintain the internal
temperature in the comfort zone, the risk of frostbite arises. If the body's
interior heats up due to an excessively high ambient temperature, this
results in a heat stroke, which often leads to death. The increase in the
ambient temperature basically results in a significant reduction in
performance, which is, however, very different individually.

The bloodstream acts as a heat transport system and keeps body
temperature constant in a kind of control loop. The body encounters a lack
of heat with a lowering of the heart rate in order to prevent further heat
loss. Accordingly, a high ambient temperature leads to an increased heart
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« noise reduction measures on the aircraft (engines, etc.),

« operational measures ("low-noise approach procedures"),

« transport policy measures (noise quotation, etc.

Numerous modifications are in the experimental stage or beyond, some of
which can be retrofitted without much effort:

« toothed nozzle on the engine is now standard (up to 3db (A) reduction),

« the emitted sound is reduced by an active noise reduction on the engine
by producing a suitable countersound in the engine enema. It is still in the
trial phase.

+ modification of flowing assemblies.

Microphones Speakers  Engine

Controller

Figure  Active noise reduction

Source: PLANE consortium

Aircraft Noise: Source, Propagation and Noise Impact

propagation Efects: Engine Sources  High-Lift Devices
~Sohercl spreading
‘« Atmospheric absorption

* Ground absorption eflecton
« Refactons effcts

«Terai efecs Landing Gear

[y S— T S———
Figure  Reflows assemblies

Source: PLANE consortium
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9.5.1.2 Hearing damage

With high noise, fatigue occurs in the intake of the ear, which initially
leads to a temporary hearing threshold shift. After a longer recovery
(several hours), however, the hearing is then fully restored. Consequences

of the noise effect:

« Difficult perception of language

« Limited perception of acoustic signals
0O Consequences:

« as a long-term consequence: Permanent hearing loss

(damage to hair cells),

« indirect consequences (see also picture below):
Increased cardiac activity, adrenaline release (stress),
nervousness, aggressiveness, limited concentration, poor

sleep, lower productivity, more errors.
Result: Increased risk of accidents
Counter measures

« Compliance with maximum levels. The work site regulation imposes the

following maximum level of assessment for the occupational workplaces:
O predominantly mental activities: 55dB(A)
0O Simple, mechanized office activity and comparable: 70dB(A)
O other activities: 85dB(A)

« Wearing hearing protection, even in the case of short-term exposure
(from 90dB(A) duty)

« Constructive measures (e.g. encapsulation of the source of noise)

Consider: Nature gave us no sense of the danger of noise because

it knows of no noise that could affect our hearing ability.

ol
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Although these characteristics are only partly relevant in the field of
aviation, they are important to us!

Note: There is no panacea for complex systems!

Complexity

« Interconnectedness

- Remote and side effect, coupling

* Momentum

- System changes even without impact
« Intransparency

- Variables are not fully detectable

« Dead times and time delay

- Effect only after unknown dead time
« Irreversibility

- Effect is irreversible

Complexity with its variables is elusive from computers. Ultimately, only
humans can act responsibly based on vague and incomplete information.
He is creative and flexible by nature, can develop novel problem solutions
"out of step" and review, question and, if necessary, discard his priorities
and measures.

He sometimes finds a problem solving only via detours, but he finds it if
he is the "right human in the right place.” A machine would be hopelessly
overwhelmed by such tasks.

"Human as a risk?" => NO

Humans are an important safety resource. This ressource just needs to be

applied more systematically! His skills are to train. The security-relevant

potentials must be activated by management.

Human as a safety resource Human as a safety resource

<l
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Mistakes may be made Only human
possesses

- you have to learn from them - spiritual presence
- you have to be able to deal with them - improvisational talent

- imagination and creativity

Change of working culture

-seeing employees as thinking and acting people

Developing training to deal with complex situations

As of today, no technical system can do this

Video: hitps://www.youtube.com/watch?v=vo8v2Udd PM

Smashing the problem chain => Our goal

One should try to get to grips with the "human risk factor" to a large
extent. To do this, you have to develop an awareness of human (false)
behavior and weaknesses. The result is to minimize errors and thus
minimize accidents/inciddents. Safety in the implementation of work as
well as personal safety in the workplace should be increased.

Which property and insights need to be encouraged therefore?

* Accept that every human being makes mistakes

ol
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« Be able to identify and accept your own mistakes

« Be able to better assess yourself and others

« Recognize external and internal influencing factors influencing work
(Human Factors)

« Learn and use techniques to minimize risks

« Give and accept feedback
Maintenance in the problem chain

An accident is often only the result of the chain of supposedly little things.
The real catastrophe is only the visible tip of the iceberg. However, the
causes are always hidden and often only become apparent after very
intensive research. And that's exactly where your work takes place. Many
mistakes you and others have made are probably not even revealed yet.
So you form one unit in the problem chain and you can smash that unit in
the problem chain.

9.6.3.1 Complex Systems and Interactions
Complex systems and the people who live in them

Maintenance requires licensed and qualified personnel. This consists of the
"Excarrier Examination Testers," as well as the CAT-A mechanics licensed
under EASA Part 66 and the CAT-B1/B2 technicians.

Licensed staff (CAT B1/B2):

« are almost exclusively male,
« more than 35% are over 55 years of age
+ more than 75% are smokers (tendency falling)

Figure  Certifying staff

Source: PLANE consortium
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9.6 Tasks

9.6.1 Physical work and routine work

The physical work and the associated stresses are similar for many
professional groups in aviation. The preventive measures are also very

similar. These aspects are to be dealt with in an exemplary way here.

9.6.1.1 Physical strains on the ramp
In addition to environmental pressures such as noise, weather and stress,
there are also physical stresses such as "biological clock" and physical
workloads, such as:
« stumbling, sliding and falling,
+ knee and joint stress.

9.6.1.2 Musculoskeletal disorders

MSD Risk Factors

Force Exerting excessive force can cause a variety of njuries

Repetition Excessive repetiton of movements can iitate tendons and ncrease
pressure of nerves.

Awkward postures Positions that strtch physical limits can compress nerves and iritate
tendons.

Static postures  Positions that strtch physical limits can compress nerves and iritate
tendons.

Quickmotions  Increased speed o acceleration when bending and twisting can

increase the amount of force exerted on the body.

Compression or  Grasping sharp edges like tool handles can concentrate force on

contact stress small areas of the body, reduce blood flow and nerve transmission,
‘and damage tendons and tendon sheats.
Recovery time Inadequate recovery time due to overtime, lack of breaks, and falure:

0 vary tasks can leave insuffcient time for tisue repair

Vibration Excessive vibration from tools can decrease blood flow, damage
nerves, and contribute to muscle fatigue. Whole body vibration
can affectskeletl muscles and cause low-back pain.

Cold temperatures  Working i cold temperatures can adversely affect a worker's
coordination and manual dexterity and cause a worker to use
more force than necessary to perform a task.

Sourc: Adapte from Ergonomics: The Sty of ok, .5 Departmend o Labor, OcupationalSafety and Health
Adminisatio, OSHA 3125, 2000

Figure  MSD Risk factors

Source: PLANE consortium
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Actiy

ies with often similar movements

These different activities are often consist of individual or combinatory
strain and are of the following nature:

« repetition,

« unfavorable joint positions, hand/arm postures,
« force effort, exposure,

« vibration,

« use of the hand/arm system as a tool (tapping, hammering, pressing).

Figure Musculoskeletal disorders

Source: PLANE consortium

9.6.1.3 Prevention approaches, design measures
What can be done after increased loads of strain have been detected? The
"Technical Measure" "Use of a Lifting Device" is presented below.
+ Technical measures
« Organisational measures
* Personal measures &

« Implementation of the psychological risk assessment

Figure  Lifting aid

Source: https://www.safetyandhealthmagazine.com/ext/resources/images/news/baggage-
handler.pa?1441212279

However, the lifting aid was not introduced because productivity declined.

T4
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9.6.2 Visual Inspection

Visibility checks are among the day-to-day tasks of maintenance staff and
pilots. Thus, the pilot conducts a visual inspection (pre-flight control)
before each flight, as well as maintenance personnel with each check. In

both cases, this is executed according to the appropriate checklist.

In the flight manual, the manufacturer of the aircraft has determined what
checks should be carried out before each flight. But beyond that, too,
there are sensible measures that are not in the manufacturer checklists.
Nose wheel rests have often been forgotten, causing expensive damage to
propellers and engines. Insurance will assume gross negligence in this

case and may thus be exempt from performance.

The situation is similar with fuel shortages. The financial consequences of
an emergency landing due to fuel shortages always affect the pilot
responsible.

Figure  Visual Inspection

Source: https://www.aerokurier.de/praxis/praxis-tipp-vorflugkontrolle-intro-tagestipp-die-
vorflugkontrolle-unverzichtbare-checks/

Video: https://www.youtube.com/watch?v=x7u2_YcQESo
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The external visual inspection

When we approach the aircraft, we already get a first impression. Are
bumps visible on the fuselage or wings? Even light waves in the fuselage
planting can be an indication, for example, of an overhard landing and the
resulting structural damage. Just as a supposedly light touching on the
edge arch can cause a holm damage that the layman does not suspect,
the example of a Piper Arrow shows. She had bumped to a post with the
wing while hopping out. The paint damage has been eliminated. Long
after, the holm broke on landing, a late sequence of light clearance
carambolage.

9.6.3 Complex Systems

Complexity of situations and systems

Both the technical system aircraft, as well as the situations you face as an
employee, can be well described with the term "complexity."

The following characteristics characterize complex situations:
Interconnectedness:

Everything depends on each other and in different ways. This means that
interfering with a system not only necessarily affects the variable you
want to influence, but also on others!

Momentum:

A system changes its state even without external influence. So you can't

wait and think for any length of time, you also have to be able to grasp
and take into account trends.

Intransparency (inscrutability):

The states of a system are not fully recorded, you have to resort to
indicators (pressure, temperature, etc.). Here the impression of the
person acting applies, not the objective view from the outside.

Dead times and time delay:

The effectiveness of a measure can only be seen some time after the

procedure, in some cases one does not know how long!

ol
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9.6.6 Exercises - exemplary

Multiple Choise - Level 1

In which of the selection of words below are only human characteristics
that make it a safety resource?

1. Presence of mind, talent for improvisation, intolerance
2. Presence of mind, imagination, creativity

3. Presence of mind, bitterness, creativity

Free question - Level 2-3
a) How can a minimization of human errors be achieved?

b) Explain the term "fault-tolerant working environment"

Essay
1.) Describe briefly what identifies complex systems.

2.) What are the reasons why people can be described as a safety

resource.

3.) Why do you have to look at the events in the run-up to an accident in

order to fully understand the origin?
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9.6.7 Appendix

List of Pictures / Figures

Figure MSD Risk factors
Figure Musculoskeletal disorders

Figure  Lifting aid

Figure  Visual Inspection

Figure  Certifying staff

Figure  Improperly performed maintenance-presumably

Figure  Security barriers and vulnerabilities

List of Links

Source: PLANE consortium

Source hitpsi//wwwsafetyandhealthmagazine.com/ext/resources/images/news/bagaage-

vorflugkontrolle-unverzichtbare-checks/
Source: https://www.pinterest.de/pin/451 556300122098369)

List of Videos

Video: https://ww.youtube.com/watch?v=x7u2_YCQESQ
Video: hitps://www.youtube.com/watch?v=vp8v2udd_PM





EPUB/xhtml/pdfako6s/page2/page.png
PREFACE

Chapter M9.6 - "Tasks" gives an overview of the physical workload and the
resulting physical harm. It shows the tension between economics and
employee health. The necessity of visual inspection or preflight control is
shown.

The description of complex systems and their properties is described in
detail, as well as the fact that only humans are able to control them
because of their abilities. This also makes humans a security resource.

LEARNING OUTCOMES

The students should:

- get to know physical stress and countermeasures,

- learning the necessity of pre-flight inspection as a measure to increase
safety,

- get to know the properties of complex systems and the special
suitability of humans for mastering complex systems and to derive the
insight that

- Man can not only pose a security risk, but evenso is to be regarded as
a security resource.
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Identify and analyze the topic

A lot of individual information or messages together make up the situation
- but what is really the matter? What is the real problem? What kind of
messages, at the factual level, the relationship level? What did those
involved say about themselves, what did they appeal to? Al of this is only
possible to get to the real issue. It is important to be aware that all the
information received are subjective and that we also select them.

And what doesn't fit into our image is unconsciously overlooked. Mutual
agreement brings one closer to the root of the issue than by the sole

assumptions.
Set the rules of the proceedings - collusion

This is the organization of a conversation: When, in what place, who's
there, for how long? The clarification of these procedural rules by mutual
agreement is often already the entry into the understanding: The subject
is changed and it becomes clear that it is possible to reach a new level
with the other - a new level is reached.

Discuss the topic

Only after that will the real problem be discussed. Your own view is
presented with the information collected. Everyone gets the opportunity to
clarify their concern. Careful listening is important. Unclear or ambiguous
information is reviewed. It is in demand: "Say again - Please repeat this, I
did not understand that!"

Here, no culprit is sought, but a common ground and mutual
understanding.

Clarifying intentions

What am I about? What do I want to achieve? What are my wishes, for
me, for the team, for the situation? The clearer the individual is about
these questions, the clearer he can express himself to his colleague and
make him understand. In the absence of this information from the

interlocutor, it should - specifically asked for it and not be advised!
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Develop options for action and determine next steps

Here is a reminder of the differences in head and search style to make a
sincere statement: This conversation should not be ended without mutual

agreement and commitments. Everyone is doing their part to solve it.
Review earnings

"Out of sight - out of mind!" This must not be allowed to apply here! Even
after the interview, the results will be examined: Have I honoured my
commitments? Has the situation improved? If not, was it the right topic?
How does the collaboration work after the interview? Have we fallen back
into the old rut, the same behaviors? These issues should be resolved
together.

Meta communication

The conversation about the conversation: Have we got to a different,
better level of collaboration? Do I understand more of my colleague now?

How did I fare in this conversation?
Feedback

Feedback is the most important tool to detect misunderstandings at an
early stage, perhaps even to be able to avoid them, and at the same time
to give the partner help to communicate. The "briefing" has been
institutionalized in aviation for a long time, while "debriefing," on the other
hand, is at best misunderstood as an occasion for socialising. It is
important to anchor this method firmly in the crew's consciousness so that
each flight use is discussed. It is important that everyone brings their
views and experiences to bear.

Communication skills

The friction points of the SHELL model, the interfaces between the
individual parts are recognized as causes of misunderstandings.

But what can be done to make communication as secure and clear as

possible in order to reduce misunderstandings?

First of all, the technical environment to look at the situation in the cockpit
is to be considered: Noise, stress, time pressure and enormous

information density make it difficult to express oneself according to the
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communication skills developed here. Nevertheless, there are possibilities
that can be used relatively easily.

Express yourself clearly

“"Loud and clear,” actually a matter of course with the high noise level in
the cockpit; But because of the (boom) Mike right in front of one’s lips, it
sometimes doesn't seem necessary to speak loudly, the technique does
that for you. And if you want to tell your colleague something, you forget
that now there is no technique to support you.

But there are also approaches to improvement at the content level: What
do I actually want to say? What do I want to achieve? If possible, I should
first be clear about these matters. To this end, it is important to avoid

mixed messages, to achieve a congruence.
Listening attentively

If the situation in the cockpit allows and this also applies to conversations
outside the cockpit, it should always be listened carefully with special
attention to non-verbal signals. These are the tasks of the listener and a
sign that he is also "active". One should not only pass the conversation

passively and expect that the others will express themselves clearly.

Ask and clarify specifically

If there are still ambiguities, they must not be accepted, but require
clarification. Those areas on which no information is available will also be
included: Intentions, wishes and also feelings in order to be able to clarify
the situation as much as possible.

Be interested and confirm

The listener is attentive, takes part in the speaker's comments and
confirms directly and immediately as soon as there is agreement between
the two parties.

Repeat in summary

I repeat, in my own words, what I have heard and understood or what
was decided, thereby making it consistent - now both have the same

starting point, the same mental model for this situation.
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WELL, FINALLY SOMEONE
DOES SOMETHING FOR THE
WORKING CLIMATE!

Figure  Working climate

Source: PLANE consortium

For more information, visit:

Source: https://smallbusiness.chron.com/S-conflict-management-strategies-16131.htmi





EPUB/xhtml/pdfzjgfh/page12/page.png
Written notes should:

Be readable, contain all the necessary information, be precise,

understandable and free of emotion.

“Stay up to date"

The conceptuality of "keeping up to date" leaves some room for
interpretation in terms of content. The most likely interpretation is the
permanent accessibility of employees through various digital media at
work and in private.

Almost one in four Germans is under constant stress at work. Telephone,
e-mail access and various PC programs are operated in parallel, while on
business trips, mobile phone, laptop and hands-free system in the car
ensure constant accessibility. Even the evening of work does not bring
relaxation: The line between work and leisure has become fluid through
mobile means of communication. The Association of German Security
Engineers (VDSI) warns that digital communication technologies will be
used unthinking and point out the dangers of "multitasking."

"The human brain is not able to cope with permanent double loads. If
several complex tasks are completed at the same time, the error rate
increases and the probability of accidents increases. Valuable working time
is used to correct errors and remember the next task at hand. The actual
volume of work remains the same or even decreases. "

Multitasking is not profitable!

Surveys and studies clearly show it: More than one in four workers now
feel psychologically burdened by unplanned interruptions and disruption at
work. One in three states that information overload and constant
accessibility through mobile means of communication disturbs them.
These factors are the second most common cause of occupational stress.
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9.7.6 Timeliness

Timeliness must focus on written communication.

Especially in aviation and here in maintenance and maintenance, the
timeliness of written communication, such as maintenance documents, is
of particular importance.

This must always ensure that the current:
« Aircraft Maintenance Programs,

« Airworthiness Instructions,

« Manufacturer Announcements,

« Airworthiness Directives etc.,

application.

9.7.7 Communication Filter: Thought pattern

Man has the inclination to interpret information, facts and information on
the background of experiences made unconsciously:

Every person has developed Man's brainife srives for

individual values, thought order and predicability. That

structures and worldviews. conveys him to security as a
basic need.

Influencing factors:

 parents/education

« experiences

v Z

The brain wants to establish an inner order. New information, facts
and experiences are matched with existing thought patterns and
sorted and stored within these patterns.

With increasing age, the patterns are strengthened accordingly and
new information is (mis-)interpreted. Information that contradicts
pronounced patterns is increasingly ignored (cognitive dissonance).

Figure  Creation of thought patterns

Source: PLANE consortium

The strong thinking filters developed ensure that we increasingly perceive
what we expect. Since these processes take place in the subconscious, we
are usually not even able to recognize our own filters at all. These
processes have advantages in addition to the pursuit of security and
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order. For example, the pattern of behavior, "I should always behave
politely and correctly toward superiors," preserves from unpleasant

experiences that should certainly not be constantly remade.

However, as soon as you get the feeling of communicating not with your
actual counterpart but with your idea of him, you should consciously pause
and critically question which thinking patterns are influencing you right

now.
Other communication filters

* Preliminary assessments
« Short attention phases
 Absent mindedness

* Bad listening

* Pushes to conclusions
 Thoughts digress
 Prejudice

o Stress

« Inattention
 Unjustified assumptions

Figure: Patterns Table: Other communication patterns

Figure  Patterns

Source: PLANE consortium

9.7.8 Conflict grounds and conflict management

Conflicts are part of everyday life and are created by different goals and
needs that cannot be reconciled. Likewise, conflicts often arise as a
product of lack of or incorrect communication. This can refer to thoughts,
ideas, beliefs, etc. Conflicts are inhibiting performance, as they weigh on
the working environment and motivation. Some people tend to carry the
frustrations outwards, others "eat" the hassle inside.

Exemplary reasons for conflict:

« decisions are made without consultation of employees,

« checks are carried out on the basis of (obvious) mistrust,
« employees are treated unfairly and/or unregulated,

« employees are blamed for mistakes made by others,

« privileges are obviously abused,
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« Company constellations: Generational conflict, misuse of employees,
alcohol abuse, different pay for the same activity, management errors

Once the conflict has arrived, solutions must be sought quickly.
Approach a conflict in a structured way

« Take a deep breath and take your time.

« Determining the facts: What happened? What are the facts?

« Clarification of cause and contexts: How could the conflict occur?

« Consider possible solutions: What measures are possible and useful?

«  Choosing the best way to solve the solution: What is the best way to
implement the chosen measure?

« Control of the measure: Does this measure lead to success? Do new
steps need to be considered?

It is important in all attempts at conflict resolution that no one should feel

like a big loser afterwards. This provokes a new conflict in the medium
term.

.1 Conflict management strategies

Any conflict offers not only the risk of resentment or hurt, but also the

chance to grow in a constructive confrontation.

In addition, in the interests of secure cooperation, it is essential to always
create a good starting point for good cooperation: The next stressful

situation does not wait until we work with a nice colleague again.

And, as said at the beginning, a good working environment and mutual
trust are the best prerequisites for successful action in exceptional
situations. We need to develop a strategy of compiling, in a way, a

personal checklist that can be used to address difficult situations.

This strategy refers to relationship and role conflicts created by the
repetition of certain patterns of action. It only works in periods of low
workload. Under stress and time pressure, it cannot be applied. It is
therefore intended as a preparation for good teamwork under stress.

This strategy contains seven steps (Paula 1992), which are to be briefly

presented below!
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of one's personality, the most effective thing is to look at yourself in the
mirror or in a video.

Video: hitps://wuw.youtube com/watch?y=Skhsavlvuso
9.7.4 Work logging and - record-written communication

Although the oral form of communication prevails in day-to-day business,
in addition to commercial correspondence, written forms are required that
serve as a personal support for memory or can be used for
documentation. Two forms are briefly presented below: Telephone note
and protocol. Work modelling and - recording, like verbal communication,
is both an instrument for disseminating information and should therefore
not be considered further.
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Figure  Phone note [ TTr—

Figure  Test protocol
Source: PLANE consortium

"Anyone who talks or writes in such a way that one cannot understand him well is
not particularly clever, but particularly incapable of expressing himself in
an understandable way."

Phone note

In order to prepare or record phone calls, it makes sense to record the
essential points on company-owned notebooks: Location, date, time,
name of the interlocutor, position in operation, reason of the call, call
number. If calls are received for other employees, a notice of acceptance
must be written.

Protocol

Logs are made at meetings, conferences, tests, discussions and so on.
Because of their documentary nature, they can and should serve as
evidence. In operation, result protocols are usually written. It is limited to
the reproduction of the most important decisions and is based on the

previously adopted agenda items. The style should be factual and scarce.
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dealt with this problem of "misunderstanding” in the literal sense and has
developed the following theoretical communication model:

What do | feel as
consequence?

Who ist this?

(Self-disclosure
aspect) (Appeal)

How are they'

i What does the
talking tome? content imply?
(Relationship

aspect) (Content aspect)

Figure Intersection of messages
Source: PLANE consortium

Both the sender and the receiver can perceive a message on four different
levels. In addition to the actual material content, other more or less
hidden messages ("undertone") can also be sent or understood. This
depends very much on other factors: Personality, education, life
experience, current constitution, relationship of interlocutors. Non-verbal
signals amplify the message: Facial expressions, tone, gestures.

The communication model is to be illustrated by an example:
Factual content: What I inform you about

Self-revelation: What I give of myself

Relationship: What I think of you and how our relationship is

Appe: What I want you to do
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Figure  Four eyes model

Source:
hitps://www.bing.com/images/search?view=detailV28ccid=ARNj3Zhw8id=DCAE7C3FB315DBAI2E1E3
936DCFA69AOCC69B3BCALhid=0IP.ARNI3ZhwFnkGoy_7YMPC7AHaD1&mediaurl=http%3A%2F%2Fdey
‘es-model.com%2Fimages%2Ffour-side-model-

2.ipgRexph=9878%expw=19078q=Illustration%3a+Examples +of tthe four-

level+ model +of +Schulz +of + Thun&simid =6080065940697943848selectedindex=1&chir=sbifajaxhist
But=0

Video: https://www.youtube.com/watch?v=ji41Yu)ZU_0

Assignment:

 For the following image, add the communication model from the point of
view of the man (sent message) and woman (message received).

« Select a communication example based on the example on the previous
page!
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(Message sent)

Woman

(Received message)

Factual Information:

Self-revelati

Obstacles Help Goals

Said Information, From information on

does not mean- heard Kknowledge knowledge

Heard Promotion, skill | From knowledge to

does not mean- understood insights

Understood ‘Communication, From insights to

Does not mean- agreed Desire intentions

Agreed Participation, From intentions to
affected person | actions

Does not mean- memorized

Memorized Role model and

Does not mean- applied leadership, processes
allowance

Applied Raising awareness | From processes to

Does not mean-retained of success, sustainability

manifestation

Figure  Obstacles - Help - Communication Goals

For more information, visit:

Source: https://medium.com/seek-blog/the-art-of-misunderstanding-and-the-4-sides-model-of-

‘communication:7188408457ba
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9.7.11Appendix
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9.7 Communication

9.7.1 Communication within the team and between teams

9.7.1.1 Introduction-hy "right" communication is important in life?

What marketing envisioned How it was made
e ¢ " i
What the sale had ordered How it was set up

o

What the construction made of it~ What the customer actually wanted

Figure Communication

Source: PLANE consortium

Therefore

Communication - "Information gathering"

The basis of communication is often associated with obtaining information
to know what you actually want to communicate substantially about. This
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procedure should be regulated and the people who work with each other
should be exposed to as little barriers as possible. The bigger the barriers
in a system, the harder it becomes to communicate. This often causes
frustration among those involved, is often seen as a waste of time and

increases workload.

Here are some examples of "information gathering
« When will the NDT inspector come to accept?

« How was this repair done last time?

« Has my colleague looked up and written off?

« What was going on in the other shift?

* What should I do next?

« Where is the necessary maintenance documentation?
How can information be shared?

« Workplace work records.

« Set procedure on the basis of a procedure instruction.
« Overlapping working hours between shifts.

« Visual management.

Here, it is necessary to check

« Do I provide all those affected with the right information?
« Are the information understood by everyone?

Why is proper communication in maintenance important?

Figure  Accident

Source: https://aviation-safety.net/photo/2186/Lockheed-L-1011-TriStar-1-D-AERI

Verbal Communication

.1 Communication process

What we say to someone is far from what the other understands, an
experience we've all had before. And we cannot claim for ourselves to
always have understood what the other meant. Why is that? Science has

4
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PREFACE

Chapter M9.7 - "Communication" gives an overview of communication,
types of communication, rules for effective communication and rules for
communication problems. In this context, information gathering is of
particular importance.

The course of communication at the various levels and the possibility or
risks of misunderstanding are also examined in detail.

The written communication as elemantar component in the aircraft

maintenance is discussed in detail.

Conflict reasons and strategies for conflict resolution round out the
subchapter.

LEARNING OUTCOMES

The students should:

- recognize the importance of "clear" communication for their profession,
as well as the risk of misunderstandings in communication,

- recognize that communication is not only at the material level, but also
at other interpretive levels

- recognize the importance of accurate written communication,

- get to know operational reasons for conflict as well as effective
strategies for conflict resolution.





EPUB/xhtml/pdfzjgfh/page20/page.png
9.7.9 Summary

In the chapter "Communication" it becomes clear that the topic and the
disregard of certain communication rules can have serious consequences.
It also becomes clear that the process of verbal communication and
perception at different levels can lead to misunderstandings and conflicts.
An exact written communication, as the basis for low-error or at best
error-free work is essential.

Possible operational reasons for conflict and appropriate strategies or rules
for conflict management, also to safeguard company peace and improve

the personal situation, round off the topic.
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9.7.10Exercises - exemplary

Multiple Choise - Level 1

Which of the following responses for conflict management processes is
correct. "In processes of conflict management such as talks, etc., no one
should feel like a big loser afterwards!"

1. This statement is correct!
2. This statement is false!

3. It is not decisive whether there are one or more winners or losers in
such processes. What is important is that the conflict is dealt with. Even
outside of professional life, there are always winners and losers in such
processes. "Welcome to life - what doesn’t kill you, makes you stronger!"

Free question - Level 2-3
a) What causes thought patterns?

b) How do patterns of thinking develop with age?

c) Take a position on the following statement: "Reducing or eliminating

certain patterns of thought is difficult to impossible!"

Essay

Oral communication takes place on four different levels according to a
well-known model.

1.) Complete the figure below completely and correctly!

2.) Briefly describe in your own words what is meant by the individual
levels (description) and specify a conversation technique at each level!

3.) Use the next image to describe a possible flow of communication
between the two people at the four levels! In other words, what might the

transmitter (man) have meant and what might have arrived at the

recipient (woman).
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9.8.9 Exercises - exemplary

Multiple Choise - Level 1

Which of the errors listed below is not one of the "top 8" maintenance
errors (after Boeing and FAA)?

1. Fitting of wrong parts
2. Incorrect overhaul of window - cracks
3. Inadequate lubrication

Free question - Level 2-3

a) Name three possible damages by FODs
b) Why is it important for FODs to be thrown into their designated
containers and not simply into a "dustbin".

Essay - Level 2-3

1.) Describe and interpret the following image in full.

2.) What explains the relative decline in technical errors?
3.) What conclusions could be drawn from the figure?

Accidents In Aviation
100

Human Causes

Accidents in %

Technical Causes

0
1903 Time ——> present





EPUB/xhtml/pdflik2v/page17/page.png
9.8.10Appendix
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Figure  Development of human and technical errors in aviation
Figure  Error chain

Figure  Dirty Dozen

Figure  FODs

Figure  Accident/damage caused by containers

Figure FOD container

Figure  Checklist to assess personal performance

Figure  Self-organization
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Source: PLANE consortium
Source: https://stratmatters. wordpress.com/tag/f-o-d-walk;
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Source:

hitps://www.skybrary.aero/index.php/Human_Factors_Analysis_and_Classification_System_(HFACS

Source: https://27np162willpd5jy8211daw]-wpengine.netdna-ssl.com/wp-
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Video: https://www.youtube.com/watch?v=iHaQioxQILs

Video: hitps://www.youtube.com/watch?v=kBb4fWs9k78
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Knowledge

The basis of all safe action is theoretical training, updated by continuous
training (PoL, CBT, etc.).

Following rules makes a significant contribution to safety. Their non-
compliance has many reasons and their practicality must be checked in
the area of application required.

Technical skills

In terms of occupational skills, for example, the technical skills are to be
seen, such as the system-theoretical penetration of the system "Fuel—
System," which is mediated during training or in Type-Rating and is right

for a qualitative assessment Is easily accessible.
Non-technical skills

The importance is evident where someone is unable to implement
technical skills at the crucial moment. This includes, for example, efficient
communication, taking on the leadership role within a team in conflict
situations, etc. Deficits in this area were detected early in aviation = >
Line Oriented Flight Training.

Factor Technology

The complex work activity in aviation comprises up to 10,000 retail steps
per day. Studies of work ergonomics have shown a probability of error of
1:1000. Pilots, for example, consider the occurrence of errors to be
realistic and plan this into their actions.

Self-organisation factor

The probability of making mistakes depends on internal and external
factors. In the field of aviation, the IMSAFE (I'M SAFE) scheme was
developed, which allows each pilot to classify his or her own current
performance under the influence of the performance shaping factors
checklists. Many of these weaknesses can be reduced by a better (self-)
organization. It has been shown, for example, that an extensive sleep

deficit is equivalent to a not insignificant blood alcohol concentration.
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I = Iliness

M = Medication
S  =Stress

A =Aicohol

F = Fatigue

E = Eating

Figure  Checklist to assess personal performance

Improved self-organization

Those who sink into everyday time and task chaos must learn to operate

better with their own time. Consistent self-management helps to cope

better with oneself and its tasks. This allows you to reduce your stress and

regain fun at work. The magic formula is "working effectively and

efficiently.” To achieve this, you have to get the maximum out of the time

available.

The main tips to gain more time:

Set a clear goal: It must be correct and achievable in a certain time.
Plan in writing: On paper or on the computer - this relieves the
burden of memory and leads to discipline. In addition, written plans
improve control over what has been achieved.

Prepare systematically every day: Make a plan before you go to
work. It is best to do so the evening before. This gives you a faster
overview of all activities. They are not quick to be overwhelmed
with new work and can better assess the required working hours.
Plan the day realistically: No man can do without breaks. Think of
the unforeseen. Enter buffer times between your appointments.
Work according to your personal shape curve: Put in your weak
hours the completion of mail and routine tasks. In your strong
phases, you will deal with tasks and projects that require your full

concentration.
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Figure

Set priorities: Divide your tasks by importance. Not only do you
stubbornly work the stack, but think about what the most important
steps are for your current goal.

Put to an end what you once started: A lot of time is lost when you
deal with a piece of paper, but it goes back to the old place
unfinished.

Prepare for appointments: Nothing is less effective than killing time
to discuss already known issues.

Set time limits: For your own tasks and meetings - you can also
check whether you have reached your goal.

Bundle similar tasks: Get your mail done in one fell swoop and not
drip. The same goes for phone calls. When you put things together,
you're not constantly distracted.

Self-organization

Source: PLANE consortium

Task:

Analyze the references to self-organization regarding the meaningfulness

and feasibility in your future profession!
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9.8.8 Summary

In the chapter "Human errors" it becomes clear that errors in their effects

are not equal and that a simple mistake does not necessarily lead to an

accident.

The "Top 8" of maintenance errors and the so-called "Dirty Dozen", as the

most common maintenance errors are another focus of the chapter dar.

FODs as a specific source of error or cause of accidents, which have
already led to fatal catastrophes in the past, and the strategies for
reducing or ideally preventing them, is also the main aspect of the
chapter.

A personal performance checklist and stewards for improved self-

organization are presented as important ways of avoiding mistakes.
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1. Training

All employees at airports and airlines should be trained in the
identification, avoidance and disposal of FODs. In addition, employees
should be made aware of the dangers posed by FODs within the training

sessions.
2. Inspections

In accordance with the requirements of the International Civil Aviation
Organisation ICAO, the airport should inspect the flight operating areas
according to existing FODs several times a day as part of the control trips.
If construction work takes place on the surfaces, control trips are more
often necessary. In addition, the crews of the aircraft are encouraged to
report FODs on taxiways or runways immediately to Air Traffic Control
(ATC). Handoff personnel are responsible for ensuring that no FODs is on
the stand before rolling in and rolling off an aircraft. For this purpose, so-

called FOD checks are carried out by the handling staff.

In general, any employee who performs activities on the airside of the
airport is encouraged to pay attention to FODs. This means consistently
avoiding FODs and disposing of FODs.

3. Maintenance

An essential part of the successful avoidance of FODs is the regular
cleaning of the flight operating surfaces. Sweeping machines are
particularly effective, as they absorb dangerous small parts (e.g. screws,

plastic bags and small pieces of concrete).

It is equally important to place FOD containers near the apron surfaces to
dispose of the FODs found. The containers are marked with the letters
FODs and are therefore clearly identifiable as containers for the disposal of
FODs.

Figure  FOD container

Source: https://27np162willpaS5y821Idawj-wpengine.netdna-ssl.com/wp-
content/uploads/2015/10/FC-1pt5_FC10_transparency.pong
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4. Coordination/Communication

In order to effectively avoid FODs, responsibilities must be clearly
communicated.

Four main areas must be covered.

«  Within the safety training sessions for all employees who are on the
airside of the airport, the employee is sensitized to the topic of
FODs.

« Through regular awareness campaigns, the danger is communicated
again and again by FODs and the correct behavior that goes with it.

« In addition, the airport authority carries out checks on the airport's
flight operating areas several times a day. Control according to FOD
plays a priority role in this. The regular cleaning of the storage
areas and the provision of FOD containers are carried out by the
apron staff of the airport.

« The topic of FODs is also regularly attached to the Airport Safety
Committee and the Ramp Safety Culture Team.

9.8.7 Solutions to increase security as an analysis of error theories

Aerospace experience confirms that the search for a single "scapegoat"
does not provide a satisfactory improvement to inadequate general safety
measures. The necessary change of perspective to recognize incidents as
system-related, i.e. to get away from the idea of a single "bad apple" to
the "bad fruit market," has led to the elimination and elimination of many
of the latent dangers.

From the field of work, operational and organisational psychology comes
the HTO (Human, Technology, Organisation) concept. It analyzes the
individual factors and their interplay. The human factor should now be
looked at in more detail!

Factor Human
Individual susceptibility to errors

Human performance depends on his knowledge and compliance with
certain rules, as well as professional, technical and non-technical skills.

Weaknesses increase the susceptibility to errors here.
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9.8.4.1 "Top 8" of maintenance errors (after Boeing and FAA)
« Incorrect installation of components
« Fitting of wrong parts
« Electrical wiring of wrong parts (including cross connections)
« Loose objects left in the aircraft (tools)
« Inadequate lubrication
« Cowling, access panels not secured
« Fuel/oil caps and refuel panel not secured

« Landing gear ground lock pins not removed before departure

9.8.4.2 Dirty Dozen
Another definition of the most common types of errors is the "Dirty
Dozen." These are shown in the figure below and read as follows.

* Lack of communication
* Lack of teamwork

« Standards

* Pressure

« Complacency

« Lack of knowledge

* Lack of attention

* Lack of resources

« Distraction

* Lack of assertiveness
«  Fatigue/exhaustion

e Stress

You can clearly see the difference to the "top 8" of maintenance errors.
These are indeed errors in their frequency.

Dirty Dozen, on the other hand, is the most common cause of error, which

ultimately leads to errors (see next figure).
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9.8.5

The Dirty Dozen

X Lack of Communication X Lack of Awareness
X Lack of Teamwork X Lack of Resources
X Norms X Distraction

X Pressure X Assertiveness

X Complacency X Fatigue

X Lack of Knowledge X Stress

Figure  Dirty Dozen

Source: PLANE consortium

Impact of errors - accidents

The causes of accidents, as well as their manifestations, are as varied as
they are unmanageable. Therefore, one of the most common causes of
error with its various effects is to be considered here. These are FODs.
The term FOD stands on the one hand for damage caused by foreign
objects (Foreign Object Damage), on the other hand, the abbreviation
FOD s also used for the foreign object itself (Foreign Object Debris).
FOD damage planes in direct contact!
For example:

« aircraft handles are cut in,

« they can be sucked in by the engines,

« they can lead to bondage during aircraft control,

« they can damage aircraft, buildings, vehicles, ground service

equipment
« they can hurt people - also fatal.

FOD danger can be prevented or at least reduced!

Typical FODs are shown in the pictures below!
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Figure FODs

Source: https://stratmatters. wordpress.com/tag/f-o--wal

Figure  Accident/damage caused by containers

Source: https://www.traveljokes.net/files/airlines/disasterair.ph;

For more information, v

Source:
https://www.skybrary.aero/index.php/Human_Factors Analysis_and_Classification_System_(HFACS)

Video: https://www.youtube.com/watch?:

9.8.6 Avoiding and coping with mistakes

9.8.6.1 Avoi

ng and coj

g with FODs

Successful avoidance of FODs

In accordance with international recommendations, avoiding FODs is
particularly effective when the following four main areas are taken into

account:
1. Training
2. Inspections

3. Maintenance

4. Coordination/Communicaf
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9.8 Human error

9.8.1 Introduction

The development of aviation errors since their initial days shows that since
1903, the causes of errors between human error and technical errors have
been exactly the opposite.

In 1903, about 80% of aviation errors were due to technical defects and
only 20% to human error, it is the other way round today.
Accidents In Aviation

Human Causes

Accidents in %
B
o

Technical Causes

1903 Time =——> present

Figure  Development of human and technical errors in aviation

Source: PLANE consortium
This makes it abundantly clear that special attention should be paid to:
« human errors and

o its causes and

o his avoidance

Task

+ Which statement can you make of the figure regarding the absolute
and relative frequency of errors to the technical and human errors.
+ What could be the causes of this development?
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9.8.2 Error models and theories

There are a wide variety of error theories in science. The error theory

according to Reason is to be presented below.

According to Prof. James Reason, three types of human errors are divided:

* slips
« lapses
* mistakes

A

p" can be called an action if, for example, we overlook a point in a
work card. The correct implementation was planned, but one line was

overlooked.

A "lapse" is an action in which we fail to do anything, where we forget,
for example, something that still needs to be completed, such as closing
the engine cladding, tightening a line, etc. Errors usually subvert us when
we have been distracted in some form.

A "mistake" is classified as an incident in which we take an action
without thinking about whether it is at all the right procedure. We think
and are convinced to do the right thing. An example would be the
installation and testing of a component without paying attention to the
manual, because we have already done this several times (automated
process).

Other divisions

In addition to the error model or error theory according to Reason, there
are a variety of different error models or divisions. The following is only a
brief presentation of another widespread classification.

1. Unintentional errors, also called carvers or made by mistake

Are not planned, e.g. omissions, forget to do something!

N
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2. Errors (mistakes) are also failures, but without intent

Are errors in judgement, e.g. we do something wrong, but think it was
right.

3. Intentional errors, violations, partly with intent

They are often committed with intent but are often well-meaning, e.g.
taking a shortcut or not following procedures.

Violations are rarely intentional.

The definition of violations usually excludes the actions taken to
intentionally damage the system, i.e. sabotage.

Video: https://www.youtube.com/watch?y=iHaQioxQILs

9.8.3 From simple mistake to accident

9.8.3.1 The error chain
"One mistake rarely comes alone" and "A mistake doesn't make an
accident yet" are frequently used phrases. In fact, an accident or incident
can rarely be attributed to a single causative error (Reason 1990, 1991).
It takes a whole series of preconditions to give a chain of events the
necessary moment to break even the last "lines of defense."

James Reason describes this funnel-like process from its origins to the
eventual triggering event, which we then read about in the newspaper.
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* Maintain Conditions

Figure Error chain
Source: PLANE consortium

The first snowfall lays the foundation for the later avalanche and so the
error process begins at the organizational level in all its breadth. Legal
provisions such as air service regulations or building regulations,
organisational structures at aircraft manufacturers, their cultural
differences and building philosophies, as well as the internal organisation
within the airlines are examples of possible "links of a chain of error."

The task set and the necessary working environment are the next link in
the chain. The environment needs to be adapted very carefully to the task
and the performer to allow for low-faulty work.

At the end of the chain is the acting individual with all his strengths and
weaknesses. As the last instance on the way to the accident, he is able to
compensate for previously installed faults and system weaknesses or
trigger the afore mentioned from an active failure.

Errors and vulnerabilities in the individual system groups add up and
weaken the error tolerance of the entire system. In our classification, they
were referred to as latent failures.

9.8.4 Types of errors in maintenance work

One of the leading aviation companies in terms of error detection is the US
group Boeing. Over a longer period of time, they have recorded and

evaluated the errors that occur on the aircraft.

This resulted in the "top 8" of maintenance errors, which are shown below.

3
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PREFACE

Chapter M9.8 - "Human errors" gives an overview of error models and
error theories.

Furthermore, the danger of the development from the simple error to the
accident is shown.

The most common types of error after Boeing and the so-called "Dirty
Dozen" will show the relationship to previous chapters.

One of the most common causes of error, so-called FODs, their possible

effects and their avoidance and coping are discussed in detail.

Solutions to increase safety round off the chapter.

LEARNING OUTCOMES

The students should:

- getting to know the different types of errors according to Reason,
including their meaning, as well as a further classification of the errors,

- learn how the process can go from a simple mistake to an accident,

- get to know the "Top 8" of maintenance errors and the so-called "Dirty
Dozen" and be made aware of these mistakes,

- get to know FODs as one of the most common causes of faults and
accidents, as well as the possibilities of avoiding them

- finally, get to know strategies for avoiding mistakes.
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9.5 Physical environment

9.5.1 Noise

Noise can cause trouble, but it can also cause joy. For some people noise
is indifferent. The music of your own favorite band can't be played loud
enough, while parents wonder if the radio might be broken. Noise is
therefore also defined as sound that disturbs someone. Noise diseases are
now one of the most important occupational diseases. Technically, noise
consists of sound waves stored on top of each other (air pressure
fluctuations around 1013mbar) of different frequencies (vibrations per
second). The frequency ranges Infrasound (0-16Hz), hearing sound (16-
16000Hz) and ultrasound (from 16000Hz) are distinguished.

120

threshold of hearing

-2
10 100 1k 10k 20k
Frequency Hz

Figure Hearing area of the human being

Source: PLANE consortium

The volume perceived by humans does not only depend on the measurable sound
level. It is also influenced by frequency. A filter reshapes the measured sound
pressure level so that the volume perceived by humans is independent of
frequency. It is measured in decibel A (dB (A)).
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‘Sound sources (noise) Sound pressure
Examples with distance _Level Lp dB SPL

Jetaircaft 50 m away
Threshold of pain

Threshald of discomfort
Chainsaw, 1 m distance
Disco, 1 m from speaker
Diese truck, 10 m away
Kerbside of busy 0ad, 5 m
Vacuum deanes distance 1 m
Comversational speech, 1 m

Quit bedroom at night
Bockground in TV studio
Rusting eaves in the distance
Hearing threshold

Figure  Comparison of sound sources

Source: PLANE consortium

Video: https://www.youtube.com/watch?v=0nT7QRWMMHo

9.5.1.1 Noise source al

raft

The projected growth rates in air transport are accompanied by a
significant increase in noise pollution among people close to the airport.
This burden is usually also (legitimate) the main argument of the
opponents of any expansion measures of airports or airfields.

In principle, there are several ways to reduce noise pollution in the airport
area (noise carpet):
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9.5.8 Appendix

List of Pictures / Figures

Figure  Hearing area of the human being
Figure  Comparison of sound sources
Figure Toothed nozzle

Figure  Active noise reduction

Figure  Reflows assemblies

Figure Noise boundaries

Figure  Lighting intensity

Figure Climate effects

Figure  Support of the musculoskeletal system

List of Links

Source: PLANE consortium

Source: https://www.nidcd.nih.gov/health/noise-induced-hearing-loss

List of Videos

Video: https://www.youtube.com/watch?v=0nT7QRWMMHo
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PREFACE

Chapter M9.5 - "Physical environment”, gives an overview of the working
environment, but also about environment of airports or airfields and this
for employees and residents.

The influence factors such as noise, lighting and climate are shown.Also,
the influences on the health of employees and the quality of work are
presented, which particularly affect the muscular skeletal system.

LEARNING OUTCOMES
The students should:

- get to know the negative effects of noise, as well as legal requirements
and protective measures depending on the sound pressure level,

- getting to know the aircraft as a source of noise, as well as active and
passive noise abatement measures,

- get to know the effects of noise on hearing and the resulting increased
accident risk,

- get to know the relationships between illuminance and power, fatigue,
quality and work safety,

- get to know the effects of movement and vibration and their effects on

the muscular skeletal system.
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9.5.4 Movement and vibration

Vibrations mainly affect humans through means of transport and
machinery, and in some cases also through buildings. Colloquially, they
are called vibrations and mean a regular movement of a body around its
restlessness. Physical effects can include: shortness of breath, chest pain,
involuntary muscle contraction, back pain, headaches, etc. As
consequential damage of vibration exposure, for example: muscle and
joint pain, bone growth, cartilage destruction, muscle wasting are now
recognized as an occupational disease.

Pilots are more exposed to this impairment. For the maintenance staff,

vibrations are of minor importance and are therefore not elaborated.

9.5.4.1 Hand-arm vibration
Hand-arm vibrations are caused by machine vibrations, which are
transmitted into hands and arms via the palm of the hand and fingers and
can lead to an indirect or immediate threat to the safety and health of the
workers. Hand-arm vibrations can lead to chronic ailments or diseases
during long-term exposure. Extrapolated to all affected industries, it can
be assumed that approximately 1.8 million employees in Germany are

burdened with health hazards by hand-arm vibrations alone.

9.5.4.1.1Effects of arm-hand vibration
Hand-arm vibrations are mainly caused by rotating or hitting hand
machines or by workpieces held with the hands during processing.

Workers whose hands are regularly exposed to vibrations may suffer from
damage that leads to symptoms commonly known as "vibration-related
diseases," such as bone or joint damage, circulatory disorders or
neurological diseases.

Many years of activity with strong hand-arm vibrations can lead to
degenerative changes in hand bones, joints in the hand, elbow and
shoulders. These are associated with pain and movement restrictions. In

addition, circulatory disturbances can occur in the fingers, which are
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9.5..

expressed by numbness and tingling in the fingers and lead to spasmodic
attacks.

Employees' safety and health can be impaired:
« through temporary or persistent prickling and pain in the hands,

* due to restrictions on mobility and blood circulation in the hands and

arms,

« in combined loads, for example with noise, heat, cold and draughts.

.2 Full-body vibration

Full body vibrations are caused by mechanical vibrations transmitted by

machines and/or vehicles in the workplace via the seat or feet.

Full-body vibrations occur predominantly in vehicles, aircraft, ships and
mobile tools such as excavators, caterpillars and drilling rigs, as well as in
workplaces on stationary machinery. The expositions are caused, for
example, by road unevenness, by the drive machines and by the work
facilities.

9.5.4.2.1Effects of whole-body vibrations

Full-body vibrations can affect performance and well-being, as well as
strain on the spine. Long-standing, intense, predominantly vertical effects

can lead to musculoskeletal disorders MSD.

Full body vibrations can also have a negative impact on the digestive
organs as well as on an existing pregnancy.

When operating stationary machines in buildings, the ceiling vibrations can
lead to harassment of employees as well as to impairment of activities that
require high concentration and fine motor skills.

Long-term intensive exposure to whole-body vibrations can lead to indirect
or immediate risk to the safety and health of employees and cause back
problems, and can aggravate and possibly lead to illnesses of the lumbar

spine.
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9.5.6 Summary

The chapter "Physical Environment" makes it clear that noise has serious
effects on human health and its work results and that numerous protective

measures are required by law.

But the students should also recognize that people's sense of noise is
relative.

In addition, students should learn that lighting and climate have a not
inconsiderable share of human well-being and thus ultimately the result of
work.

Furthermore, it is clarified that vibration and vibrations, as e.g. produced
by machine tools or engines, have an ever-increasing share of the

illnesses of employees up to their occupational disability.
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9.5.7 Exercises - exemplary

Multiple Choice

In which frequency range is usually the hearing sound of humans?
1. 16 - 160Hz

2. 16 - 1600Hz

3. 16 - 16000Hz

Free question - Level 2-3

Describe the illustrations of the relationships between power, fatigue,
quality and occupational safety as a function of illuminance in your own

words.

Essay - Level 2-3

1.) Describe the difference between the terms of subjective and objective
noise and explain what noise consists of from a technical point of view?!

2.) Fill the following illustration with the areas for the language, pain,
music, hearing and pain threshold qualitatively!

3.) Briefly explain why filling in the language and music area is not exactly
possible.

4.) Explain the problems at the lowest and highest frequency points!
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9.5.4.2.2Work-related musculoskeletal disorders (MSD) in Germany

« About 23.4% of all work incapacity days (sick days) are attributable to
MSD

« Every year there are more than 24,000 new early disclosures due to
MSD

* MSD costs associated with a loss of production are estimated at around

12.4 billion € per year.

9.5.4.2.3Stress structures and complaint localisation/MSD

The strain on the bones and joints and the resulting musculoskeletal
disorders often come from:

« lift, hold, carry,
« pull and slide

« special forms, e.g. care, shovels ...

Work environment

When it comes to the work environment, it is important to create a "fault-
tolerant" work environment.

This is the only way to detect and respond to occurring, error-prone
situations at an early stage. It is only by a better understanding of the
origin of errors that they can be targeted, their frequency reduced and
their harmful effects minimised.

But what factors are involved, where are the fundamental problems and
where do you have to start in order to create that error-tolerant working
environment? To answer these questions, only a careful analysis of the

working environment of the human being helps.

The SHELL model, introduced by Prof. Eldwin Edwards and Cpt. Frank
Hawkins, describes the individual components of this work environment

and their mutual influence.

Looking at the SHELL model and the critical friction points, there are a
number of approaches to avoiding errors.
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These are, in large part, requirements that must be met not by
employees, but by manufacturers, airline officials, the authorities and the
legislature.

Even if the user himself does not have a direct influence on, for example,
design due defects, he should repeatedly point out specific weaknesses
and thus influence a change in the long term. This is the only way to
eliminate more and more systemic weaknesses, “latent failures”, over
time.

We need a fault-tolerant and stress-free work environment
* Quiet, pleasant workplace
« "Stress-free" cooperation of maintenance staff

« Pleasant working climate
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3. Are the possible consequences of the result important enough to me?

« Yes, because if I get a good grade, I will definitely be promoted.

4. Does the resul

It also lead to the desired consequences?

* Yes, the promotion!

9.3.3.2 Essential motivating factors

Motivating goal

A key motivating factor lies in the goals, which are motivating or which

preserve and strengthen motivation. The following checklist provides

information on important requirements of motivating goal

Realistic
formulation

Set goals that can actually be achieved through your own efforts.

Challenging Search for goals that the participants themselves consider
i challenging.
Attractiveness | _Search for goals that are attractive to the participants. Achieving the

goal should have pleasant consequences.

Measurability

Goals must be measurable, Measural

is achieved when goal
settings, time periods and descriptions of conditions are included.

Persona
significance

Goals must be important for the participants and have something to
do with their skills and areas of life.

that meets certa

Self-responsible action

Those who demand self-responsibility must create room for manoeuvre

in requirements. These include:

Decision-

making self-responsi

opportunities

No bogus y also means standing up for decisions that later turn

respons! out to be mistakes. If this is not the case, it can only be a case of
unreal, “bogus” responsibility.

Fault Mistakes are annoying but inevitable. What matters is how this is

tolerance handled. Anyone who opens up room for manoeuvre for participants

and demands self-responsibility must expect mistakes as well.

Responsibility

Do you tend to solve the problems of “your” participants yourself?
This is well intentioned, but it has negative consequences. It
better to guide the participants, but then to let them “run” alone.

much
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« Physiological and safety needs: Salary level, workplace design,
protection against accident hazards, occupational pension insurance

« Social needs: Review round-ups, employee orientation

« Appreciation: Reputation in the company, status symbols (company
car), promotion

« Self-realization: Implementing one's own ideas, cooperative leadership
style (democracy).

External signs of lack of motivation are: High number of staff ill, expansion
of breaks, high turnover rate, “inner resignation”. This cannot be
compensated for in the medium and long term by creating pressure, and
leads to lost productivity.

Maslow’s Hierarchy of Needs

Self-actualisation

Love/Belonging

Safety

Figure  Pyramid of needs

Source: PLANE consortium
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Video: hitps://www.youtube.com/watch?v=Hsh186-DuUA

Assignment:
« What are your motives for gainful employment?

« What incentives does your employer use to address your motivation?

9.3.3.1 Motivational model according to Heckhausen
The Advanced Cognitive Motivational Model according to Heckhausen

(Process Model)!

The model consists of four basic building blocks:

« the perceived situation,

* a possible action,

« the result of this action,

« the consequences that result from the action with a certain probability.
The actor wonders above all: Is the result achievable for me?
An example to illustrate this:

1. Has the outcome already been determined by the situation?
« No, because I am able to acquire the necessary knowledge.
2. Can I influence the outcome by acting on my own?

« Yes, because I have one more week to study.
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rate. The heat is released to the environment as radiation and evaporation
(perspiration).

Both the external conditions and the burden on the task at work (heavy
physical work, desk work) must be taken into account by appropriate
choice of clothing.

Impact of Climate Change on Human Health

Astuna,
Cortiovascur disease

Figure Climate effects

Source: PLANE consortium

Work place guidelines for room temperatures
- Heavy physical work: + 12°C

- Predominantly non seated work: + 17°C

- Predominantly sedentary work: + 19°C

- Offices: + 20°C

- Break rooms: + 21°C

The room temperature should not exceed 26°C





