
UvA-DARE is a service provided by the library of the University of Amsterdam (https://dare.uva.nl)

UvA-DARE (Digital Academic Repository)

Sticking to plans : capacity limitation or decision-making bias?

Meij, G.

Publication date
2004

Link to publication

Citation for published version (APA):
Meij, G. (2004). Sticking to plans : capacity limitation or decision-making bias? [Thesis, fully
internal, Universiteit van Amsterdam]. EPOS, experimenteel-psychologische
onderzoekschool.

General rights
It is not permitted to download or to forward/distribute the text or part of it without the consent of the author(s)
and/or copyright holder(s), other than for strictly personal, individual use, unless the work is under an open
content license (like Creative Commons).

Disclaimer/Complaints regulations
If you believe that digital publication of certain material infringes any of your rights or (privacy) interests, please
let the Library know, stating your reasons. In case of a legitimate complaint, the Library will make the material
inaccessible and/or remove it from the website. Please Ask the Library: https://uba.uva.nl/en/contact, or a letter
to: Library of the University of Amsterdam, Secretariat, Singel 425, 1012 WP Amsterdam, The Netherlands. You
will be contacted as soon as possible.

Download date:23 May 2023

https://dare.uva.nl/personal/pure/en/publications/sticking-to-plans--capacity-limitation-or-decisionmaking-bias(c3145bd0-9893-4005-8f58-bff3855a3c84).html


109 9 

Summary y 

Thee purpose of the present thesis was to find an explanation for cognitive 

lockup:: the tendency to focus on a subpart of a system and ignore the rest of 

it.. The first chapter of the thesis started with the example of flight 401 of 

Easternn Air Lines. In this example the pilot continued with a problem on the 

landingg gear while there was a more urgent problem of the descending 

altitude.. The dramatic result was a plane crash which, in hindsight, could be 

ascribedd to cognitive lockup. The crash could have been prevented if the 

pilott had reassessed the situation and had dealt with the problem of the 

descendingg altitude first. Two specific experimental reports on cognitive 

lockupp were discussed (Moray and Rotenberg, 1989 and Kerstholt, 

Passenier,, Houttuin and Schuffel, 1996). However, neither of these studies 

providedd a theoretical explanation for the lockup phenomenon and for that 

reasonn the present thesis aimed at finding a plausible explanation for 

cognitivee lockup. 

Inn order to identify possible explanations for cognitive lockup we discussed 

researchh of three paradigms that examined phenomena similar to cognitive 

lockup:: planning, task-switching and decision making. Recent definitions of 

planningg have incorporated the notion that efficient planning requires a 

revisionn of plans when the environment has changed. From a planning point 

off view there were three different explanations for cognitive lockup: (1) 

peoplee commit themselves too early to a detailed plan, (2) people refrain 

fromm monitoring the environment, and (3) people generate future scenarios 

thatt are too optimistic. Task-switching studies could be subdivided into two 

categories:: successive task-switching, where the second task is presented in 

closee succession to the first task, and concurrent task-switching, where the 

secondd task is presented before the first one is completed. In the last 

categoryy we also incorporated interruption studies. In these studies, the 

secondd task also starts before the first task is completed, but the tasks are 
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moree complex than in the simple reaction times experiments in the 

traditionall task-switching paradigm. Overall, the task switching literature 

providedd two explanations for cognitive lockup: (1) limited information-

processingg capacity and (2) perception of high switching costs. 

Decisionn making literature contains a number of phenomena that also reflect 

people'ss tendency to continue with an ongoing task. Three possible 

explanationss were provided: (1) the sunk cost effect: people are inclined to 

continuee with a course of action because investments such as time, money 

orr effort are made; (2) task completion: people continue with a course of 

actionn because they want to complete the task, and (3) loss aversion: the 

tendencyy to weigh potential losses larger than potential gains. 

Inn the second chapter we related the explanations provided in the first 

chapterr to the main characteristic(s) of the tasks that are used in each 

paradigm.. As we were mainly interested in supervisory control tasks, such as 

flyingg an airplane, we also identified its relevance to supervisory control. For 

thee planning paradigm we identified the reaction to an environmental 

changee as a main characteristic. A main characteristic of the task-switching 

paradigmm is that participants have to deal with multiple problems at the 

samee time. Decision-making studies indicated the importance of prior and 

futuree investments in the first task the moment a second task is introduced. 

Alll these factors are of importance in supervisory control tasks. 

Alll task characteristics that we identified as relevant to supervisory control 

weree implemented in the experimental task, which we used in five 

experiments.. This task was a simulation of a shipping control task. Globally, 

theree were two modes of control: monitoring the system and fault diagnosis. 

Thee system was in a steady state until a fire breaks out. At that moment, 

participantss had to detect the fire and start diagnosing the cause of the fire in 

orderr to select the appropriate treatment. When there were two fires at the 
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samee time, the situation had to be (re)assessed in order to find out which fire 

wass the most urgent and had to be dealt with first. 

Inn the first experiment we compared a sequential presentation of fires (a 

secondd fire starts while the participant is working on the first fire) with a 

simultaneouss presentation (both fires start at the same time). In the 

sequentiall scenarios there was an environmental change of the situation 

duringg fault handling which was absent in the simultaneous condition. 

Resultss of this study showed that the performance level was equal for both 

conditions,, but that cognitive lockup (operationalized as completing the first 

firee before detecting the second fire) was stronger in sequential scenarios. 

So,, participants were less inclined to assess priorities when they were 

alreadyy involved in fire fighting. 

Inn the third chapter we examined the explanations from the task-switching 

paradigm.. Is cognitive lockup due to limited information-processing capacity 

orr to a deliberate decision? We investigated the explanation of limited 

humann information-processing capacity in the second experiment of this 

thesis.. By varying the complexity of the diagnosis process we tried to 

manipulatee the claim on the human information-processing system. It was 

assumedd that a more complex diagnosis process would claim the system to a 

higherr degree. As a consequence, in case of additional fires, participants 

wouldd be less inclined to reassess the situation in scenarios in which the 

diagnosiss process of the first fire was more complex. Results showed, 

however,, that task complexity did not have an effect on participants' 

tendencyy to continue with the first fire. So, participants' tendency to solve 

thee first fire first and to refrain from reassessing the situation is independent 

off the task load of the first fire. 

Inn the third experiment we tested the notion that cognitive lockup is a 

deliberatee decision, resulting from an explicit trade-off between costs and 



benefitss of making a reassessment. Participants may decide to continue with 

thee first fire because they anticipate that the costs of making a reassessment 

aree too high relative to the benefits. We therefore varied the costs of making 

aa reassessment, that is, assessing the priorities of both fires. There were three 

differentt conditions of priority assessment, in order of declining costs: (1) 

askingg questions; (2) clicking a button, and (3) reading priority information 

fromm a separate window. Results showed that cognitive lockup decreased 

whenn the costs of making a reassessment were lower. In all, cognitive 

lockupp seems to be due to a trade-off between costs and benefits of making 

aa reassessment rather than limitations in human information processing. 

However,, when the costs are evidently lower than the benefits, participants 

stilll decided to continue with the ongoing task. Apparently, participants are 

biasedd in their decision to continue. 

Inn the decision making paradigm people's tendency to continue an ongoing 

taskk is referred to as behavioral entrapment. In the fourth chapter we 

examinedd two explanations from this paradigm that may account for 

cognitivee lockup in supervisory control: the sunk cost bias and task 

completion.. Apart them the purpose of finding a plausible explanation for 

cognitivee lockup, the present task environment provided the opportunity to 

testt the validity of sunk costs and task completion in a dynamic task setting, 

insteadd of a static setting as used in previous studies. Hitherto, sunk cost and 

taskk completion effects have always been found in a static task setting in 

whichh an environmental change had to be imagined. In the present task 

settingg of a fire control task, the environmental change is actually 

experienced. . 

Inn both experiments, the level of sunk costs and task completion was 

manipulatedd by respectively the number of questions that had already been 

answeredd and the number of questions that still had to be answered, at the 

momentt a second fire was introduced. Results showed that there was a sunk 
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costt effect in a dynamic task setting as well, but opposite to what was found 

inn static tasks when investments in the first fire increased participants 

detectedd the second fire more rather than less often. This effect could be 

explainedd by the presence of time pressure in a dynamic task. We reasoned 

thatt participants might experience more time pressure when relative more 

byy i nvestments were done. 

AA closer look at the data indicated that in many cases participants did detect 

thee second fire before they had completed the first fire, but still continued 

withh solving the first fire. For that reason, an additional experiment was 

conductedd in which it was recorded whether the second fire was solved 

beforee or after completion of the first fire. Furthermore, to identify the effect 

off a real time component we added a static condition in which participants 

weree presented with snapshots of the dynamic condition. The results of this 

experimentt showed that behavioral entrapment was stronger in the static 

environment.. This effect may be explained by the presence of feedback 

concerningg the consequences of the decision, which was only present in the 

dynamicc task condition. This feedback enabled participants in the dynamic 

scenarioss to adjust their strategy. As in the previous experiment there was a 

reversedd sunk cost effect, but this effect was only present when the task was 

nott near completion. When the task was near completion, this effect was not 

present. . 

Inn the fifth and final chapter of this thesis, we returned to the explanations 

thatt we identified in the second chapter and we discussed them in the light 

off the present findings. The present task environment was not designed with 

thee purpose to examine planning explanations, but mainly to examine 

individuals'' reaction to an environmental change. The first planning 

explanationn was an overall indication for cognitive lockup. The first 

experimentt of this thesis clearly demonstrated that when participants were 

engagedd in fire fighting and when an additional fire was introduced, they 
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oftenn did not deal with fires in the correct order. This in contrast with 

scenarioss in which participants had to deal with two fires from the start. In 

thatt case participants nearly always dealt with fires in the correct order. This 

effectt was replicated in the second and third experiment of the thesis. 

AA second explanation from the planning literature was that people neglect 

thee monitoring task. The fourth experiment of this thesis demonstrated that 

participantss were able to interrupt the diagnosis process of the first fire to 

detectt the second fire, but nevertheless chose to solve the first fire first. This 

findingg does therefore not support the explanation that cognitive lockup is 

duee to a neglect of monitoring the environment. Another explanation -

peoplee overestimate the available time - was refuted in the fifth experiment. 

Inn that experiment a time index exactly indicated how much time was still 

available.. The finding that participants still continued with the first fire 

makess it implausible that they overestimated the time they had at their 

disposal. . 

Forr the task-switching paradigm, no support was found for the explanation 

off a bottleneck in the human information-processing system. We did find 

supportt for the second 'task-switching' explanation, namely that people 

considerr the costs of making a switch - in this case a reassessing the situation 

-- as too high. Even in cases where the costs of a reassessment were clearly 

lowerr than the benefits, participants decided to continue with the first fire. 

Withh respect to the explanations derived from decision making literature we 

foundd a reversed sunk-cost effect in a dynamic environment: participants 

weree less inclined to continue with the ongoing task when more investments 

hadd been made. This effect was found on both the level of detection and on 

thee level of problem solving. However, on the level of problem solving, the 

reversedd sunk-cost effect was mediated by the degree of task completion. 

Theree was a reversed sunk-cost effect but only in case the ongoing task was 

nott near completion. 
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Comparedd to the static environment we found that in the dynamic 

environmentt people's tendency to continue with the ongoing task was less 

strong.. This effect may be explained by the fact that the dynamic task 

providedprovided participants with feedback on their decision that enabled them to 

adjustt their overall strategy. This feedback was absent in the static 

environment. . 

Wee ended this chapter with the example of flight 401. We tried to apply the 

findingss of this thesis to this example and provided some suggestions for 

futuree design of system support tools. 
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