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2.. MAINTENANC E AND LOSS OF OVERVIEW : THEORETICA L BACKGROUN D 

Havingg an overview of the situation is crucial for good performance in man-machine 
environments,, such as a ship's bridge. Although, on a common sense level, 'having overview' 
means:: 'knowing what is going on around you', we need an elaborated definition of the 
conceptt for at least two reasons. First, an elaborated definition provides clarity about what is 
meantt by 'overview maintenance' and 'loss of overview' in this dissertation. Secondly, since 
'havingg overview' is not a commonly used term in literature, a clear definition of the concept 
allowss for a possible linking-up with literature on topics that are closely related to 'having 
overview'overview' or 'loss of overview'. 

Thiss dissertation examines three main factors that may cause loss of overview. They are 
classifiedd as factors concerning: 1) information characteristics, and 2) stable as well as 3) 
variablee operator characteristics that may increase the risk overview loss. This chapter 
discussess relevant literature on these topics as a general introduction to the empirical part of 
thiss dissertation. 

2.1.. DEFINITION S AND LINK S TO OTHER LITERATUR E 

Particularlyy concerning 'higher' cognitive process, such as 'having overview', definitions of 
thesee cognitive processes (if they exist) vary widely because of their complexity. If researchers 
doo not make their definitions clear, or fail to look carefully at the definitions of others when 
theyy refer to related literature, this creates opportunities for misunderstandings. To prevent 
suchh misunderstandings, and make clear what is meant by 'having overview' in this 
dissertation,, the concept is defined. Since this dissertation examines factors that may provoke 
lossloss of overview, the definition of 'having overview' is also a basis for making clear what is 
meantt by 'overview loss' in this dissertation. 

Beforee examining factors that may cause loss of overview, we need to have knowledge of 
thee research already performed in this field. 'Having overview' and 'loss of overview' are, 
however,, not discussed in research literature as such. Closely related topics, which are 
discussedd in literature, may provide starting points for research into factors that can provoke 
overvieww loss. 

2.1.1.. 'Overview maintenance' and 'loss of overview' defined 

Operatorss of complex man-machine systems need to know what is going on around them to be 
ablee to take appropriate actions in time. 'Knowing what is going on around you' is, however, 
tooo vague a definition of 'having overview' to be a useful starting point for research. 
Therefore,, a definition of the concept is elaborated. 'Having overview' is defined as: 'an 
understandingunderstanding of the integrated state of all relevant information sources in the environment'. 

Thiss dissertation particularly discusses factors that may be a hazard for good operator 
performancee and good overview maintenance. Operators may suffer from overview loss in a 
numberr of different ways. This dissertation examines overview loss that is caused by a 
phenomenonn called 'attention narrowing', which is defined as 'overattending some 
informationinformation sources at the expense of others'. 
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2.. Maintenance and loss of overview 

2.1.1.1.2.1.1.1. A definition of 'having overview' 

Inn the achievement of situation overview, a number of cognitive processes may be 
distinguished.. Since most information is not available at a glance, first, an operator needs to 
scann his environment and monitor frequently all relevant information sources in order to have 
thee most actual knowledge of the system as possible. If he fails to scan the whole environment 
inn time, he may not notice important information changes. Secondly, an operator needs to 
integrateintegrate all the information he perceives to know the state of the whole system. In complex 
systems,, operators may interpret data differently if particular additional information of other 
sourcess is available (e.g. Wickens, 1992). Lastly, the operator has to understand correctly 

whatt the state of the system means and what actions are required. This understanding process 
occurss in working memory, and consists of a matching process between perceived information 
andd relevant abstract knowledge frameworks2, which are stored in long-term memory (Figure 
1).. This matching process is mediated by attention. 

Takingg these three cognitive processes into account, 'having an overview of the situation' 
mayy be defined as an 'understanding of the integrated state of all relevant information 

sourcessources in the environment'. 

informationn understanding 
inn working memory 

beamm of 
attention n 

available e 
information n 

relevantt knowledge from 
long-termm memory 

FigureFigure 1: Integrated understanding. Perceived information is matched with relevant knowledge 
availableavailable in long-term memory, a process that takes place in working memory. Operators 
havehave overview when they have an integrated understanding of all the relevant information. 

2.1.1.2.2.1.1.2. Loss of overview by attention narrowing 

Ann operator of a complex system has overview if he perceives and integrates all relevant 

informationn in time, and understands the state of the whole system. An operator may lose 

overvieww when he fails to monitor all information sources in time. Particularly in complex 

systemss that do not have all information available at a glance, operators may be at risk of 

losingg overview due to neglect of information sources. In such systems, operators have to 

Somee researchers call these frameworks 'mental models' (e.g. Bainbridge et al., 1974; Kieras & Bovair, 1984). 
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monitorr al information sources serially which increases the tendency to focus on details, while 
neglectingg information or postponing action upon important changes in the environment. This 
phenomenonn of focusing on some information sources while neglecting others is also 
describedd as 'attention narrowing', which is the main cause of overview loss that is examined 
inn this dissertation. Attention narrowing is defined as 'overattending some information 
sourcessources at the expense of others', which results in overview loss when an operator loses 
understandingg of the integrated state of all relevant information sources in his environment. 
Thiss can lead to dangerous situations, especially in circumstances with a narrow safety range. 

2.1.2.. Link s to more common terms and research in literatur e 

Sincee 'having overview' is not a generally used phrase in literature, one has to rely on related 
topicss to get a better understanding and find a link to previous performed research. Searching 
forr related terms, one finds phrases such as 'mental picture' and 'situation awareness' to be 
moree common. However, a 'mental picture' may not exactly be the same as an 'overview of 
thee situation', and 'situation awareness' does not explicitly emphasise the 'overview' 
componentt of situation understanding. 

Besidess these differences, literature of 'mental pictures' or 'situation awareness' does not 
providee many starting points for research into loss of overview. Literature on factors that have 
beenn found to cause attention narrowing provides the most useful information for the 
examinationn of factors that may provoke overview loss as defined in this dissertation. 

2.1.2.1.2.1.2.1. The concept of a 'mental picture' 

Inn common sense, 'having overview' may be defined as 'knowing what is going on around 
you'.. In the field of man-machine interaction, an understanding of what is going on is often 
phrasedd as 'having a mental picture of a situation'. Bainbridge (1978) for instance, defines a 
mentall  picture as the internal combination of the present states of all the variables the operator 
hass to monitor. 

Althoughh this definition is similar to the concept of 'having overview', the term 'mental 
picture'' is not always used as such. For instance, a 'mental pictures' may refer to a mental 
simulationn of reality (Johnson-Laird, 1983), or to activated knowledge in the mind of the 
operatorr (Bainbridge, 1974), and not particularly to an overview of the situation. This means 
thatt the information whereof the 'mental picture' is formed does not necessarily include the 
wholewhole situation. To illustrate this point, an operator may have a good mental picture of the 
statee of a particular part of the system in front of him. In this case, the mental picture of the 
operatorr does not include the states of other relevant information sources. This means that the 
operatorr does not have an overview of the situation. 

Besidess these different definitions of a 'mental picture', which are not all similar to 
'havingg overview', the concept of a 'mental picture' in the sense of 'having overview' is not 
examinedd in literature as such. Researchers who have used the concept of a 'mental picture' to 
describee the operator's overview of the situation (e.g. Bainbridge, 1978), have used the term 
inn a descriptive way and have not examined factors that may cause the mental picture or the 
overvieww to get lost. For this reason, the concept of 'mental picture' does not offer starting 
pointss for an examination of factors that have been found to increase the risk of overview loss. 
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2.. Maintenance and loss of overview 

2.1.2.2.2.1.2.2. The concept of 'situation awareness' 

Moree recently, 'situation awareness' (SA) has become a popular substitute for 'knowing what 
iss going on around you'. The term derived from the field of aviation and has later been very 
influentiall  on views of, and research into general complex man-machine functioning. For 
thesee reasons, SA literature may offer the most recent and useful starting points for an 
examinationn of factors that may influence overview loss. Since SA currently is a more 
commonlyy used term than 'having overview' and has a similar meaning, it may even be a 
goodd option to substitute 'having overview' with 'SA' in order to link up with previous fields 
off  research. 

However,, the broad application of SA in research as well as in operational fields has 
resultedd in many different higher-order mental processes being labelled 'SA'. Some 
researcherss even have called SA, sceptically, 'the buzzword of the '90's' (Pew, 1994; Wiener, 
1993).. Although there may be agreement about the meaning of SA on a common-sense level 
ass 'knowing what is going on', closer examination reveals that there is no consensus about the 
meaningg of the concept on a more elaborated level. This lack of consensus about the exact 
meaningg of SA consists of three main points: 

First,, there is no consensus about the exact definition of SA. The best-known and most 
commonlyy used definition of SA has been formulated by Mica Endsley as: "the perception of 
thethe elements in the environment within a volume of time and space, the comprehension of 
theirtheir meaning, and the projection of their status in the near future. " (Endsley, 1988, p. 792). 
However,, since the concept of 'SA' has received most attention from the field of aviation, in 
whichh visuo-spatial knowledge is particularly important, a large amount of SA literature deals 
withh the concept as just visuo-spatial awareness (Pew, 2000). In the view of Sarter and Woods 
(1995),, 'SA' is even simply a label for a variety of cognitive processing activities that are 
criticall  when operating in dynamic, event-driven, and multiple-task fields. They state that it is 
pointlesss to define SA more exactly. These views of SA are just a few examples of the many 
differentt definitions that exist (see for instance Human Factors no. 37, 1995). 

Withinn the group of researchers that use elaborated definitions of 'SA' another point of 
discussionn is whether SA is a product or a process (e.g. Adams, Tenney & Pew, 1995). 
Endsley,, for instance, explicitly states that SA is "a state of knowledge" (i.e.: a product); she 
separatelyy defines 'situation assessment' as "the process to achieve SA" (1995a, p. 36). 
Althoughh Wickens (1995) uses an SA definition3 that is similar to the definition of Endsley, 
hee presents SA as a process. Adams and colleagues suggest that the product versus process 
naturee of SA reflects two sides of the same coin. They argue that the 'process-view' of SA is 
indispensablee to developing and updating the 'product-SA', and vice versa. This argument 
howeverr cannot alter the lack of consensus among researchers about the nature of SA. 

AA third point of disagreement in SA literature, is whether SA is a separate construct or 
justt a combination of several constructs (Flach, 1995). According to Wickens (1995) for 
instance,, SA consists of several psychological components, such as attention, perception, and 
workingg memory. Endsley (1995a) however, sees SA as a separate construct. Several 

33 Wickens (1995) uses the following SA definition (after Dominguez, 1994): "the continuous extraction of 
environmentalenvironmental information about a system or environment, the integration of this information with previous-
knowledgeknowledge to form a coherent mental picture, and the use of that picture in directing further perception, 
anticipatinganticipating and responding to future events " (p. K2-1). 
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researcherss who have examined SA, have mentioned the context-dependency of the concept 
(e.g.. Endsley, 1995a; Salter & Woods, 1995). This context-dependency strongly suggests that 
SAA is not a separate concept, but rather a higher-order combination of several basic 
psychologicall  constructs. The characteristics of the operation environment determine which 
constructss are required. According to Sarter and Woods (1995), this context-dependency may 
evenn be the reason why abundant research on SA has not produced wide-ranging and crucial 
results. . 

Althoughh the large amount of SA literature may offer many starting points for an 
examinationn of 'having overview', the lack of consensus about the meaning of SA is a serious 
problemm for linking up with this field of research. Besides the lack of agreement about the 
exactt meaning and nature of SA, there is another point why 'having overview' may not just be 
substitutedd by 'SA'. Although SA may have a similar meaning as 'having overview', the 
conceptt does not explicitly emphasise the overview-component in it. This may also be the 
reasonn why no SA literature explicitly examines factors that may cause overview as defined in 
thiss dissertation. 

Inn order to provide clarity about the aspects of SA that is in focus of this dissertation (i.e. 
maintenancee and loss of overview), and avoid another contribution to the numerous 
definitionss of SA, the term 'having overview' is preserved. 

2.1.2.3.2.1.2.3. The phenomenon of 'attention narrowing' 

Sincee literature on concepts related to 'having overview' does not (explicitly) examine factors 
thatt provoke loss of overview, concepts related to 'overview loss' as defined in this 
dissertationn may offer some starting points. For this reason, literature on attention narrowing 
iss examined. 

Inn early research into attention narrowing, the phenomenon was particularly found in 
relationn to high activation levels. In order to establish the effects of high activation levels on 
thee range of the attentional focus, participants in experiments generally had to perform a 
centrall  task and were additionally exposed to peripheral stimuli. Most studies showed that 
highh activation of the participants reduced the sensitivity to peripheral stimuli while 
performancee of the central task was not affected. Researchers discovered that attention 
narrowingg did occur as a result of high activation levels due to stress and anxiety (e.g. 
Baddeley,, 1972; Callaway & Dembo, 1958; Wachtel, 1968). However, also high (biological) 
interestinterest in a particular stimulus could cause intense focusing of attention (e.g. Hernandez-
Peón,, 1964). 

Althoughh these early findings particularly concerned attention narrowing caused by low-
level,level, physical factors, attention narrowing may also be provoked by similar high-level, 
cognitivecognitive factors. That is, attention narrowing may not only be the result of high activation 
becausee of information that causes anxiety, but also because of information that provokes high 
cognitivecognitive activation, for instance due to involvement with complex, difficult, or unfamiliar 
information. . 

Thiss hypothesis may, however, be in contradiction to more recent conclusions of Boer. 
Hee supposed that waiting for system information could cause attention narrowing because the 
cognitivee capacity was probably concentrated in an unproductive way. He developed a test in 
whichh operators had to perform a primary task, which was sometimes accompanied by a, not 
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2.. Maintenance and loss of overview 

simultaneouslyy visible, secondary problem-solving task. The operator had to divide his 
attentionn between both tasks by switching between them in time. Boer (e.g. 1997; 1998) found 
mentall  workload during his test to be only 'moderate', but he did not investigate the 
relationshipp between mental workload ratings and the level of attention narrowing. Whether 
attentionn narrowing can occur independent of mental workload remains therefore unclear. 

Anotherr interesting finding in relation to attention narrowing was that operators who 
becamee tired during task-performance started to neglect side instruments (Drew, 1940). They 
oftenn even failed to notice the experimenter putting his head into the testing cabin. These 
observationss suggest that situation-dependent or variable psychological states of an operator, 
suchh as tiredness, may influence the risk to lose overview. A possible psychological state that 
mayy increase ability to maintain overview, is general motivation to perform well and monitor 
alll  information sources in time. 

Laterr research into attention narrowing examined the phenomenon particularly in relation 
too the, at that time, developing knowledge about process control and man-machine interaction. 
Inn this field of man-machine interaction, attention narrowing was supposed to occur 
particularlyy during system malfunctioning (e.g. Moray, 1981; Sheridan, 1981). System 
malfunctionss induced stress or high mental workload upon the operator, since operators were 
extremelyy motivated to get the system properly working again. Problems during failure 
diagnosiss became a new subject under investigation. Some researchers discovered that 
operators,, while managing machine failures, showed the tendency to fixate on one hypothesis 
aboutt a fault (e.g. Moray & Rotenberg, 1989). This cognitive fixation, a kind of attention 
narrowingg that was termed 'cognitive narrowing' (Sheridan, 1981), 'cognitive tunnel vision' 
(Moray,, 1981), or 'cognitive lock-up' (Moray & Rotenberg, 1989), resulted in neglect of 
informationn in the environment. Eye-measurements showed that participants often observed a 
secondd fault, but postponed action upon it (Moray & Rotenberg, 1989). 

Thiss finding of cognitive fixation has inspired a number of researchers more recently to 
examinee factors that may provoke attention narrowing in operators of man-machine systems 
(e.g.. Boer, 1995a; De Keyser & Woods, 1990; Kerstholt & Passenier, 2000). One of the 
interestingg ideas that a number of these researchers have mentioned is that some individuals 
mayy be better able to maintain overview than others (e.g. Boer & Van Schie, 2000; Kerstholt & 
Passenier,, 2000). There have, however, not been many attempts to investigate this point further. 

Inn conclusion, literature on and related to 'attention narrowing' offers some useful starting 
pointss for an examination of factors that may influence the ability to maintain overview. 

2.3.. A CLASSIFICATIO N OF FACTORS THAT MAY PROVOKE OVERVIE W LOSS 

Fromm the studies on or related to attention narrowing, this dissertation distils three interesting 
factorss that may provoke loss of overview. First, we may distinguish information 
characteristicscharacteristics that provoke attention narrowing, which results in overview loss. The second 
andd third factor concern operator characteristics that are respectively stable and variable. 
IndividualIndividual differences are stable operator characteristics that may influence the ability to 
maintainn overview. Psychological states, such as motivation and tiredness, are variable 
operatorr characteristics that may influence the risk of suffering from overview loss. 
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2.3.1.. Informatio n characteristics and the risk of attention narrowin g 

Thee first potential hazard to overview maintenance that is distinguished in this dissertation 

concernss the characteristics of the information the operator processes. Inspired by findings of 

earlyy research into attention narrowing, this dissertation hypothesises that information 

provokingg intense processing increases the risk of attention narrowing and overview loss. 

Informationn may provoke intense processing when it is complex, difficult or unfamiliar. A 

spott or zoom-lens metaphor illustrates how intense information processing may provoke 

attentionn narrowing. 

2.3.1.1.2.3.1.1. Intense processing as a hazard for overview maintenance 

Onee of the earliest studies which showed that intense focusing on a stimulus can provoke 
attentionn narrowing is of Hernandez-Peón (1964). In his study, Hernandez-Peón exposed a cat 
too clicking sounds and measured the electrical brain potential that was elicited by the sound at 
thee first synapse of the auditory system. The brain potentials showed to be stable over time if 
thee cat was relaxed. However, when mice were shown to the cat, which had his intense 
interest,, the brain potentials elicited by the clicks vanished nearly completely. This finding 
showedd that sensitivity to peripheral stimuli decreased while looking intensely at an 
interestingg stimulus. Hernandez-Peón proposed a spotlight metaphor for this observation. This 
metaphorr represented the centre or focus of attention as a bright middle section surrounded by 
aa dimmer area, which represented the peripheral attention zone. The greater the focus of 
attention,, the narrower the zone of attention, and the greater the neglect of peripheral 
information. . 

Moree recently, also other spotlight and zoom lens metaphors have been used to describe 
thee range of attention (e.g. Eriksen & St. James, 1986; McCormick & Klein, 1990). In these 
metaphors,, the focus of attention can be imaged as the beam of the spotlight, or the focus 
factorr of the lens. The information on which the beam is directed or on which the lens is 
focused,, represents the information in working memory (see also Figure 1, § 2.1.1.1.). 

attentionn range 

working g 
memory y 

FigureFigure 2a: Representation of a wide attention 
rangerange or situation overview. With a wide 
rangerange of attention, information can only be 
processedprocessed broadly (grey area). 

FigureFigure 2b: Representation of a narrow 
attentionattention range, which is a result of intense 
processingprocessing (dark area). This situation 
representsrepresents overview loss by attention 
narrowing. narrowing. 
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2.. Maintenance and loss of overview 

Sincee working memory capacity is limited (e.g. Miller, 1956; Shaw & Shaw, 1977), 
humanss are limited in the amount of information they are able to process within a particular 
amountt of time. This limited capacity has the consequence that, if the range of attention (i.e. 
thee beam of the spotlight) is wide, the information in working memory (i.e. the illuminated 
surface)) is only processed shallowly (i.e. diffusely lit; Figure 2a). In other words: with a wide 
focuss of attention, humans can survey a large amount of information, but only shallowly. This 
surveyy process is enhanced when the information is integrated and familiar, since shallow 
processingg enables sufficient understanding of the information. 

Iff  information is complex, difficult or unfamiliar, intense processing is required to 
understandd what the information means. In this situation, intense processing (i.e. intense 
illumination)) of the information requires a narrower range of attention (i.e. narrowed spotlight 
beam;; Figure 2b). This represent the situation when overview is lost since no attention is 
directedd on other relevant information sources. 

2.3.2.. Individua l differences in abilit y to maintain overview 

Besidee characteristics of the information the operator processes, the operator also has 
characteristicss that influence the way he reacts on information from the environment. Such 
characteristicss may either be stable or variable. Stable operator characteristic may become 
apparentt in individual differences in ability to maintain overview. Notwithstanding very littl e 
empiricall  evidence, these individual differences in a general ability to maintain overview are 
commonlyy supposed to exist. However, this ability to maintain overview may, instead, rely on 
individuall  abilities in processing and managing particular information. This would imply that 
abilityy to maintain overview might be dependent on specific characteristics of a task or 
informationn sources, or on the context of performance. 

2.3.2.1.2.3.2.1. Overview maintenance as a general ability? 

Studiess on concepts related to 'having overview' offer some evidence that individuals may 
differr in ability to maintain overview. In her observations of operator performance in man-
machinee systems, Bainbridge (1974) noticed differences in the effectiveness of performance 
strategiess to maintain overview (or 'mental picture' as she named it). Operators who had an 
increasedd tendency to focus on details were more prone to lose overview. 

Muchh later, Kerstholt & Passenier (2000) found similar results in post-hoc analyses of 
behaviourr of operators managing multiple system faults. The researchers found that good 
operatorss switched more often among different information sources, while poor operators 
showedd various strategies. These observations suggest that some individuals are generally able 
too maintain overview better than others. 

However,, from the literature on situation awareness, we know that awareness of the situation 
stronglyy depends on the underlying task characteristics (e.g. Sarter & Woods, 1991). If the same 
appliess to 'having overview', it is likely that maintenance of overview is not a general ability on 
whichh individuals differ structurally, but depends on task- or information characteristics. 

Literaturee on time-sharing provides some starting points for the discussion of consistent 
individuall  differences in higher-order performance (Jennings & Chiles, 1977; Wickens, 
Mountfordd & Scheiner, 1981). Since time-sharing concerns simultaneous processing of 
information,, we may view this concept as a form of a wide attention range. Jennings and 

18 8 



Chiless (1977) investigated whether performance of different time-sharing tasks would load on 
onee general factor. They found that the most complex tasks loaded on one factor, but closer 
examinationn revealed that this finding only applied to complex monitoring tasks. Wickens and 
colleaguess (1981) also investigated whether time-sharing would be a general ability, 
independentt of the context and modality of the tasks. They used several combinations of tasks 
thatt called on different stimulus and response modalities. Wickens and his colleagues did not 
findd individual differences on general time-sharing performance, but they did identify 
individuall  differences in processing of sensory modalities. 

Too abstract from the results of these studies, they may provide evidence that individuals 
doo not differ structurally on performance of general higher-order tasks. Rather individual 
differencess in higher-order performance may be due to differences in the underlying 
characteristicss of the task. More evidence for this supposition comes from a study by 
Hawkins,, Rodriguez and Reicher (1979, in Wickens et al., 1981). Hawkins and his colleagues 
foundd that performance of dual tasks only showed a relationship when both tasks were very 
similarr on dimensions such as difficulty and modality. 

2.3.3.. Psychological states that may affect overview maintenance 

Besidess possible structural differences, maintenance of overview may also be influenced by 
variablevariable human factors. These variable factors are situation-dependent psychological states, 
suchh as motivation and tiredness4. Motivation to attend all information sources in an equal 
wayy is hypothesised to have a positive effect on overview maintenance since this may increase 
thee ability and willingness to put effort in switching the focus of attention among all relevant 
informationn sources in time. Since tiredness reduces the range of attention and the will to invest 
effortt into task-performance, tiredness is hypothesised to increase the risk of overview loss. 

2.3.3.1.2.3.3.1. Motivation and maintenance of overview 

Sincee humans have the tendency to put a minimum of effort into task performance (e.g. Johnston 
&&  Heinz, 1978), motivation to meet the requirements of the job may normally not be very high. 
Motivatingg factors may improve performance since more effort is mobilised for task performance. 
Thiss may imply that operators who are generally motivated, that is: motivated to maintain 
overvieww by attending all relevant information sources in an equal way, may be better able too do so. 

Literaturee on motivation, however, concentrates on discussing effects of motivation to 
performm well on separate tasks that are each based on different information sources. In 
contrastt to the supposed effects of general motivation, task-specific motivation has been found 
too increase the focus of attention. Bahrick, Fitts and Rankin (1952), for instance, found that 
incentivess for a task related to a central information source improved performance on this task 
butt also increased attention narrowing. Participants were so much focused on the central task, 
thatt the motivation to perform this task well reduced sensitivity to peripheral information. 

Inn conclusion, the effects of motivation on overview maintenance may depend on the 
scopee of information sources or tasks for which an operators is motivated. 

44 The term 'tiredness' is used to indicate all possible causes that may result in decreased psychological energy to 
perform.. Tiredness may, for instance, be due to fatigue, which is tiredness caused by time on task, or due to 
sleepiness,, which is particularly affected by deprivation of sleep and fluctuations in the circadian rhythm. 
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2.. Maintenance and loss of overview 

2.3.3.2.2.3.3.2. Tiredness and maintenance of overview 

Tirednesss has been found to reduce the willingness to invest effort into performance (in 
Krueger,, 1991). This implies that tiredness first influences performance of those actions that 
requiree the largest amount of effort. Attention switching among different information sources, 
whichh is needed to maintain overview, is such an action that requires a large amount of effort. 
Thiss may imply that tired operators are less willing to shift their attention among all relevant 
informationn sources in order to monitor them in time. In a cockpit simulator study by Drew 
(1940)) for instance, tired pilots showed a reduced ability to integrate information and to 
diagnosee problems broadly. Drew also noted that tired pilots showed an increased tendency to 
forgett to monitor side-instruments. These findings are evidence that tiredness reduces the 
attentionn range, which may result in overview loss. 

2.3.. IN SUM: THEORETICAL POINTS CONCERNING 'MAINTENANCE AND LOSS OF OVERVIEW' 

Thiss dissertation defines 'having overview' as 'an understanding of the integrated state of all 
relevantrelevant information sources in the environment', and 'overview loss' as the lack of this 
understanding.. The main cause of overview loss that is examined in this dissertation is also 
calledd 'attention narrowing', which is defined as 'overattending some information sources at 
thethe expense of others'. 

Sincee there is no literature on 'having overview' as such, literature on related topics is 
discussedd in order to find starting points for research into factors that can cause overview loss 
ass defined in this dissertation. 'Mental pictures' and 'situation awareness' are concepts in 
literaturee that are closely related to 'having overview', but research into these concepts has not 
examinedd factors that may cause overview loss as defined in this dissertation. 

Att last, literature on 'attention narrowing' is the basis for a number of factors that are 
hypothesisedd to increase the risk of overview loss. These factors are classified into three main 
groupss that are examined in this dissertation. 

Thee first group consists of information characteristics that may increase the risk of 
attentionn narrowing. Using the metaphor of a spotlight or lens, information that requires or 
provokess intense processing, such as complex, difficult or unfamiliar information, is identified 
ass a potential hazard to overview maintenance. 

Thee second group consists of stable operator characteristics or individual differences in 
abilityy to maintain overview. Previous research into individual differences in ability to 
performm higher mental processes similar to overview maintenance, has not made clear whether 
suchh an ability is independent of context and task or information characteristics. 

Thee third group consists of variable operator characteristics or psychological states, such 
ass motivation and tiredness, that may influence the risk of losing overview. Psychological 
statess act on the will to invest effort into action performance. Since switching attention among 
manyy information sources costs effort, these factors are hypothesised to affect ability to 
maintainn overview. In more detail, motivation to attend all relevant information sources 
equallyy is hypothesised to increase the will to invest effort in performance, which increases 
thee ability to maintain overview. Tiredness has been found to reduce the will to invest effort 
andd increase attention narrowing. Based on these findings, tiredness is hypothesised to 
increasee the risk of losing overview. 
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