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Foarwurd 
 
'Nasty' manipulatie check ùtkomsten. Kontrôle fariabelen dy’t de boel yn ‘e bulten jeie. Net 
de treflikste Sobel toetsen. Haadstikken dy’t krekt wat skerper úteinset wurde kinne. Der 
binne yn ‘e ôfrûne fjouwer jier tal fan sokke mominten west. Mominten fan útsjen nei it 
skriuwen fan it foarwurd. No’t it dan safier is moat ik tinke oan datjinge wêr ik it meast nei 
útseach… Wat in oerweldigjende útdaging is it úteinlik dochs west. In útdaging dy’t ik sûnder 
stipe fan famylje, freonen en fakgenoaten net mei safolle goed gefolch dien meitsje kind hie. 

Grut is myn tank ek oan Cathy en Dick. Bettere ko-promotoaren kin men himsels net 
tawinskje. Wat mear op ‘e eftergrûn, mar net minder belutsen wienen de promotoaren Paul 
Koopman en Tom Elfring. Tank ek foar alle weardefolle riedjouwings en foarstellen. 
Benammen ek tank oan sawol de ôfdieling Besjoer en Organisaasje fan 'e Fakulteit Sosjale 
Wittenskippen as de ôfdieling Arbeid en Organisaasjepsychology fan ‘e Fakulteit Psychology 
en Pedagogyk foar it finansjeel mooglik meitsjen fan it projekt 

Fierder wol ik de leden fan ‘e lêskommisje, Jen Algera, Annebel de Hoogh, Peter 
Groenewegen, Sim Sitkin en Nico van Yperen neame as tank foar ‘e oandacht dy’t hja 
bestegen oan it proefskrift 

Sûnder de meiwurking fan organisaasjes en wurknimmers hie der gjin ûndersyk wêze 
kinnen. Ik bin in soad tank skuldich oan alle respondinten dy’t dielnamen oan it ûndersyk. 
Respondinten dy’t faker frege waarden om gefoelige ynformaasje te jaan. Tank ek oan al dy 
minsken dy’t reewillich ynformaasje joegen oer herkenbere flaters dy’t hja op it wurk 
makken. Sûnder Natasja Vincent en Diana Schutte hie it projekt lang sa flot net rûn. Jimme 
ynspannings fan sammeljen fan data wilens it proses hawwe wakker fertuten dien. Many 
thanks! 
 Neist it stuit fan útsjen nei it ôfmeitsjen fan it proefskrift, wienen der betiden ek 
gesellige mominten en (efternei faak) smout praat mei kollega’s fan de ôfdieling A & O. It 
priuwen fan sfearen fan typearjende steechjes fan it nachtlike Taksim. Dramatysk ferlies 
trochstean op it IIsbaanpaad. Kamikaze planten wjerstean yn 2F-75. ‘Ouzootjes’ drinke op ‘e 
Plaka. Annette, Hanneke, Jacqueline, Annefloor, Annebel, Wies, Frank, Barbara, Onno 
Reinout, Henk, Edwin & Brigitte, jimme binne en wienen noflike (âld) kollega’s! Fierder wol 
ik Peter tank sizze foar syn help op statistysk mêd. Ida, Anna en Dolly, jimme ek tank foar ‘e 
geselligens en de stipe! As der op it wurk soks drige as iensumens wie it altyd in opstekker 
om eefkes by it sekretariaat del te gean. Bas en Leonore, as ik ea nochris âld of dik en 
swiermoedich wurd, dan stean ik ta jins foldwaan! 



 

 

 Eduard, yn ‘e ôfrûne fjouwer jier wiesto altyd en oprjocht ynteressearre yn it ferrin fan 
it projekt. It is in eare foar my datsto by de seremoanje optrede wolst as paranimf. Mark, altyd 
optein, ek al wurdst troch in damesseal hindere. Ik bin bliid dat ik mei dy –troch nochris flink 
op ‘e trapers te stean- dizze promoasje ta in goed ein bringe kin. 
 Jouke Hylkema wol ik ek tank sizze foar syn ynspannings oangeande de prachtige 
Fryske oersetting fan it foarwurd. Gert Stronkhorst ek tank foar it snel en akkuraat redigearjen 
fan parten fan it proefskrift.  

In bjusterbaarlik moaie ûnderfining yn ‘e ôfrûne fjouwer jier wie myn staazje yn 
Giessen. In tiid wêryn ik hast in oanhinger fan der Mannschaft waard. Wilens myn projekt 
wie ik ferbûn oan it departemint fan wurk en Organisatoaryske Psychology fan ‘e Justus-
Liebig Universiteit. Alle tank foar Michael Frese, dy’t my de mooglikheid joech om op syn 
departemint te wurkjen. Ek tank oan myn Giessener kollega’s Mario (seriös?), Kristina, Nina 
R, Nina K, Christine en Ronald, dy’t my bystienen doe’t Nederlân der in soadsje fan makke 
tsjin Portugal. It wie echt in machtich moaie tiid.  
 Wilens in AIO-skip kin men net sûnder freonen. Ûnder ‘vrijmibootjes’ yn ûnderoaren 
Kafee Thuys late de fraach -hoe stiet it mei dyn proefskrift- wol gauris ta in ferheging fan ‘e 
konsumpsje. Jonges en famkes, ik soe jimme te koart dwaan as ik no jimme nammen yn ien 
rûs neame soe. Jimme witte wol dat ik it oer jimme haw. 

Leave Yeb en Trudy, jimme binne geweldich! Tank foar jim gollens, alle kearen wer. 
Wat in weelde om nei in drokke wike wolkom te wêzen, om lekker rûn te strúnen op 
Beabuorren.  

Leave mem, wa hie dit ea tinke kinnen? Fan tegearre mei ‘little’ brother Eelco om 
iterstiid lekker oan ‘e fiskstiks, knakwoarsten of ‘raubakte’, nei it ferdigenjen fan in 
proefskrift. Do hast my leard om myn eigen dreamen nei te stribjen, sûnder de wurklikens dêr 
by út it each te ferliezen. Leave heit witst noch fan de ritsjes rjochting Karel Doorman? Ik 
haw in hiel soad respekt foar de wize wêropst my al dy jierren - ek hjoed de dei noch altyd- 
stipe jûn hast! 
 En dan is der dus die iene dame dy’t oanjûn hat dat sy net yn it foarwurd hoegde. In 
dame, dy’t de lêste fjouwer jier yn ien eachwink myn kapsel oereage en de ynhâld fan myn 
wurkdei op in briefke werom jaan koe...sûnder dy...   
 
Gert Homsma 
Amsterdam, Juli 2007 



 

 

 
 
 
 

Voorwoord 
 
'Nasty' manipulatie-check uitkomsten. Controlevariabelen die roet in het eten gooien. Niet-
significante Sobel toetsen. Paragrafen die net iets scherper aangezet kunnen worden. Er zijn in 
de afgelopen vier jaar tal van die momenten geweest. Momenten waarop gesnakt werd naar 
het schrijven van het voorwoord. Nu dit moment gekomen is, gaan mijn gedachten uit naar 
die momenten waarop ik er het meest naar snakte… Wat een geweldige uitdaging is het toch 
geweest. Een uitdaging die ik zonder steun van familie, vrienden en vakgenoten niet 
succesvol had kunnen afronden! 
 Grote dank gaat uit naar de (co)promotoren. Cathy en Dick, fijnere copromotoren kan 
men zich niet wensen. Dank voor al het vertrouwen! Iets meer op de achtergrond, maar niet 
minder betrokken (!) waren de promotoren Paul Koopman en Tom Elfring. Dank voor alle 
waardevolle adviezen en suggesties. Met nadruk dank aan zowel de afdeling Bestuur en 
Organisatie van de faculteit der Sociale Wetenschappen als de afdeling Arbeids en 
Organisatiepsychologie van de Faculteit der Psychologie en Pedagogiek voor het financieel 
mogelijk maken van het project. 

Verder wil ik de leden van de leescommissie, Jen Algera, Annebel de Hoogh, Peter 
Groenewegen, Sim Sitkin en Nico van Yperen bedanken voor de aandacht die zij hebben 
geschonken aan het proefschrift. 
 Zonder de medewerking van organisaties en werknemers had er geen onderzoek 
uitgevoerd kunnen worden. Ik ben veel dank verschuldigd aan al die respondenten die hebben 
deelgenomen aan het onderzoek. Respondenten waaraan niet zelden werd gevraagd 
'gevoelige' informatie te verschaffen. Dank aan al die mensen die bereid waren informatie te 
verschaffen over specifieke fouten die zij tijdens hun werkzaamheden maakten. Zonder 
Natasja Vincent en Diana Schutte zou het verloop van het project niet zo voorspoedig zijn 
verlopen. Jullie inspanningen tijdens het proces van dataverzameling hebben hun vruchten 
afgeworpen. Many thanks! 
 Naast momenten waarop gesnakt werd naar het afronden van het proefschrift, hebben 
er ook vele gezellige en (vaak naderhand) hilarische momenten met collega's van de afdeling 
A & O plaatsgevonden. Sfeerproeven in de authentieke steegjes van nachtelijk Taksim. 
Dramatische nederlagen incasseren op het IJsbaanpad. Sigaretjes roken op het terras. 
Kamikazeplanten trotseren in 2F-75. Ouzootjes drinken op de Plaka. Annette, Hanneke, 
Jacqueline, Annefloor, Annebel, Wies, Frank, Barbara, Onno, Reinout, Henk, Edwin en 
Brigitte, jullie zijn fijne (ex-)collega's! Verder wil ik Peter bedanken voor zijn hulp op 
statistisch gebied. Ida, Anna en Dolly, dank jullie voor de gezelligheid en support! In geval 



 

 

van dreigende vereenzaming onder werktijd was het altijd top om eventjes te buurten op het 
secretariaat. Bas en Leonore, als ik ooit nog eens oud of obees en depressief wordt, dan sta ik 
tot jullie beschikking! 
 Eduard, in de afgelopen vier jaar was je constant en oprecht geïnteresseerd in het 
verloop van het project. Ik ben vereerd dat je op wilt treden als paranimf tijdens de ceremonie. 
Mark, altijd goed geluimd, zelfs al word je dwars gezeten door een dameszadel. Ik ben blij dat 
ik samen met jou – door nog eens flink op de trappers te gaan staan – deze promotie tot een 
goed einde kan brengen. 
 Jouke Hylkema wil ik graag bedanken voor zijn inspanningen met betrekking tot het 
vervaardigen van een prachtige Friese vertaling van het voorwoord. Gert Stronkhorst wil ik 
bedanken voor het snel en accuraat redigeren van delen van het proefschrift. 
 One fantastic experience in the past four years was my stay in Giessen. A period in 
which I nearly became a fan of der Mannschaft. During my project, I spent three months at 
the Work and Organizational Psychology department at the Justus-Liebig Universität. I am 
grateful to Michael Frese for giving me the opportunity to work at his department. I also want 
to thank my Giessener colleagues Mario (seriös?), Kristina, Nina R, Nina K, Christine and 
Ronald, for sparing me when Holland messed up against Portugal. It was a really great time! 
 Gedurende een AIO-schap zijn vrienden onmisbaar. Tijdens vrijmibootjes in onder 
andere Café Thuys leverde de vraag – Hoe staat het met je proefschrift? – niet zelden tot een 
vergroting van de consumptie. Boyz and girlz, ik zou jullie te kort doen door nu jullie namen 
in één rits op te noemen. Jullie weten dat ik het over jullie heb! 
 Lieve Yeb en Trudy, jullie zijn geweldig! Dank voor de gastvrijheid die jullie elke 
keer weer ten toon spreiden. Wat een luxe, om na een drukke week welkom te zijn om lekker 
'run te strunen' op Baburen. 

Leave mem, wie had dat ooit kunnen bevroeden. Van samen met 'little' brother Eelco 
tussen de middag lekker aan de vissticks, knakworsten of 'raubakte' naar het verdedigen van 
een proefschrift. Je hebt me geleerd mijn eigen dromen na te streven, zonder daarbij de 
realiteit uit het oog te verliezen. Leave heit, herinner je de ritjes richting naar de Karel 
Doorman nog? Ik heb zeer veel respect voor de manier waarop je me al die jaren – en nog 
steeds – hebt gesteund! 
 En dan is er die ene dame die heeft aangegeven niet in het voorwoord te willen 
verschijnen. Een dame, die de afgelopen vier jaar met één blik op mijn kapsel de inhoud van 
mijn werkdag wist te reconstrueren… zonder jou… 
 
 
Gert Homsma 
Amsterdam, juli 2007 
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CHAPTER 1 
Introduction 

 
Erma Rorrek is twenty-eight years old and holds a regular job at the sales department of an 
insurance company. At the Monday morning coffee break, she chats with a colleague about 
the past weekend. During this conversation, she overhears a sales person talking about heavy 
price negotiations. A feeling of uneasiness creeps up on her. She cuts short her informal talk 
and returns to her desk. Working through her log, she realizes that she has made an error. 
She discovers that she has drawn up incorrect health insurance tenders. Finishing up before 
the weekend, she has calculated tenders that were intended for the employees of a large 
syndicate using outdated information. Instead, the tenders should have been calculated in 
accordance with the agreements of the latest price negotiations. 

Blaming herself for not being up to date with the latest price negotiations, she ponders 
a while to think of ways to deal with the present situation. As any ideas to take care of the 
situation fail to come to her, she decides to inform her manager. Erma is about to take the 
plunge, when she discovers that it so happens that her manager enters the open-plan office to 
discuss some scheduled activities. Although it is not the most ideal situation, Erma accosts 
her and informs her about the incorrect tenders. To Erma's relief, her manager reacts 
rationally to the situation. She advises Erma to ask her colleagues for help. Next, Erma calls 
for attention in the office. After explaining the situation, she asks her colleagues to come up 
with ideas to handle the error. After a brief moment of silence, one colleague mentions that 
the tenders may still be at the postal services department, which closes early on Friday 
afternoons. Rushing to the postal services department, Erma is lucky to find out that the 
incorrect tenders are among the tenders that have yet to be sent. She spends the rest of the 
morning recalculating the incorrect tenders. Except from some time loss, the error has no 
other adverse consequences for the insurance company. 

A week later, Erma reminds her colleagues of the incident during their monthly work 
meeting. When the manager asks for matters for discussion under any other business, Erma 
takes the floor. She begins by recapitulating the error she made a week ago. Next, she takes a 
broader perspective on the error incident. She lists a number of past incidents, and argues 
that these kinds of errors occur occasionally at the unit. She concludes by asking the unit, 
"Why do such errors occur, despite precautionary measures to prevent such errors?" 
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After some teasing remarks directed at Erma, the discussion becomes more 
constructive. One of Erma's colleagues states that errors may occur because it is not always 
clear which negotiations have resulted in new agreements. This remark is widely approved by 
the other members. After a vivid discussion, they conclude that the transfer of information 
concerning the outcomes of price negotiations needs to be more transparent. One of the 
problems is the fragmented transfer of the negotiation outcomes. Erma volunteers to develop 
a plan  for making the transfer of information less  fragmented. It is decided that the plan will 
be discussed at the next meeting. 
 
Erma’s incident is intended to illustrate the best way of dealing with errors. First of all, 
because errors can lead to severe accidents and financial catastrophes, minimizing their 
adverse consequences receives a great deal of attention. In this regard, being aware of the fact 
that errors do occur, finding ways to help each other when that happens, and making sure that 
clear communication is in place are viewed as essential factors in minimizing adverse 
consequences (Helmreich & Meritt, 2000; Sitkin, 1992; Van Dyck, Frese, Baer, & Sonnentag, 
2005). In the error incident presented above, Erma was responsive to potential error, when she 
overheard a conversation during coffee break. Next, her call for support and subsequent 
communication with the entire unit led to a strategy that minimized negative error 
consequences. 

Erma sensed that the usual way of drawing up tenders occasionally leads to errors. She 
returned to the error incident during a work meeting with the aim of finding an answer to her 
question: "Why do these errors occur?" The discussion she started was intended to develop an 
understanding of the underlying causes and procedures that preceded this kind of error. The 
sales department engaged in a discussion about the error incidents and tried to identify their 
potential underlying causes. Communication about errors and analysis of the underlying 
causes are regarded important because they allow for the development of shared knowledge 
about errors (Carroll, 1998; Edmondson, 1996; Mathieu, Goodwin, Heffner, Salas, & 
Cannon-Bowers 2000; Van Dyck et al., 2005). 

In this way, errors may have positive learning effects. Following theory on error 
management, grasping the positive effects of error is essential to preventing similar errors 
from occurring in the future (Frese, 1991). One reason why it is important to learn from errors 
is that the severity of consequences of similar errors may vary, depending on the situation in 
which they occur. Erma was lucky to have made her error on a Friday, because the postal 
service department closed early on that day. On every other day, however, she would not have 
been able to intercept the flawed tenders at the postal service department. Although at face 
value she handled the error as best she could, Erma made the sensible decision to take the 
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matter further. She realized that it is important to have a better understanding of the 
underlying causes of her error, because it would allow her and others to prevent making the 
same error in the future. 

Learning from errors is indeed considered to be important for organizations (Cannon 
& Edmondson, 2005; Nonaka & Takeuchi, 1995; Peters, 1987). Nonaka and Takeuchi argue 
that the occurrence of errors is essential for organizational innovation, because errors can lead 
to the creation of new knowledge. In literature on organizational learning, learning is 
considered an essential prerequisite for organizational survival (Argyris, 1992; Schein, 1992; 
Senge, 1990). Cyert and March (1963) argue that organizations primarily learn from failures 
rather than from successes. This line of reasoning is similar to that of Argyris, who has 
claimed that learning occurs when mismatches between intentions and outcomes cannot be 
dealt within established practices. Empirical research supports the proposition that learning 
from error is valuable for organizations. Van Dyck and colleagues (2005) show that shared 
behavioral practices after error occurrence (i.e., analysis of errors and communication about 
errors) are significantly related to economic indicators of organizational performance and 
survival. 
 
The Difficulty of Learning from Error 
The error incident described above is hypothetical for a reason. Although the incident 
illustrates how errors can be dealt with ideally, one may argue that the description does not 
correspond to reality. Scholars acknowledge that learning from error is easier said than done. 
Despite knowledge about constructive error handling practices, most organizations find it 
hard to deal with and learn from errors in an adequate way (Argyris, 1992; Carroll, 1998; 
Carroll, Rudolf, & Hatakenaka, 2002; Edmondson, 1996; Sitkin, 1992; Tucker, 2004). Several 
propositions have been offered to explain why employees may not engage in learning from 
error. 

Learning from error is considered to be difficult in the organizational context because 
the organizational culture can discourage such practices (Cannon & Edmondson, 2001; 
Edmondson, 1996). Cannon and Edmondson argue that the organizational mindset towards 
errors has a large impact on the way people handle and learn from their errors. Shared beliefs 
about errors that are expressed within work groups about errors vary in the extent to which 
they lead to learning. Employees, for example, may choose to cover up their errors because 
they know that their colleagues and supervisors will react negatively (Husted & Michailova, 
2002). To date, however, there is little knowledge on how organizational culture influences 
constructive or destructive behavior after error occurrence. 
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Secondly, processes that take place at an individual level may have a substantial 
impact on the way people behave after an error occurs. Negative events have a greater impact 
on individuals than positive ones (Baumeister, Bratslavsky, Finkenauer, & Vohs, 2001). 
Events that have the potential to create adverse consequences for an individual evoke strong 
physiological, cognitive, emotional and social responses (Taylor, 1991). Accordingly, people 
consider negative events longer than positive events in order to explain their occurrence. 
Taylor argues that individuals have different ways of causal reasoning. On the one hand, they 
can engage in attributional activity, to obtain knowledge about the event that helps them to 
avoid the same event from reoccurring. On the other hand, attributional activity may hinder 
constructive behavior after an error occurs. People may strategically attribute negative events 
to causes that support their positive self-image and illusion of control (Taylor & Brown, 
1989). Research indicates that the mere perception of why something went wrong has a major 
impact on subsequent behavior (Weiner, 1985, 1986). Although the impact of attributional 
processes on subsequent behavior is repeatedly demonstrated, little attention has been paid to 
the role of attributional processes after error occurrence. 

In addition to organizational- and individual-level processes, specific aspects of the 
error may influence error handling practices. So far, the concept of human error has been 
conceived as a broad concept (Edmondson, 1996; Tjosvold, Yu, & Hui, 2004; Van Dyck et 
al., 2005), while a significant body of research shows that there are differences between 
various kinds of errors (Hollnagel, 1993; Norman, 1981, Reason, 1990, Zapf et al., 1992). A 
general classification that can be made with regard to error characteristics, is the way they are 
expressed into overt action (phenotype) and the way the underlying action pattern has 
contributed to the occurrence of the error (genotype). The overt manifestation of an error can 
be observed, whereas genotype characteristics can only be inferred through analyses of the 
underlying action patterns. It is worthwhile to draw the distinction between the genotype and 
phenotype characteristics of the error, as they both have the propensity to influence 
subsequent behavior (Hollnagel, 1993; Reason, 1990). In this dissertation we address the 
claim that error handling may take on different forms, depending on the characteristics of the 
specific error incident. 

In the outline presented above, we distinguished organizational culture, individual 
attribution processes and error incident characteristics as important antecedents of error 
handling and learning. Thus far, empirical research investigating these three antecedents is 
almost absent. We address these gaps in the literature by presenting four empirical studies that 
are aimed at gaining a better understanding of these factors. The central research question of 
our dissertation is therefore: "What are the underlying factors that promote or hinder learning 
from error?" 
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In the remainder of the introduction, we specify the three gaps mentioned above, and 
discuss the way we address them. First, however, a clear understanding of the central concept 
is required. In the following paragraphs, we take a closer look at the concept of human error 
and delineate our definition of human error by discussing related yet distinct concepts. 
 
Human Error 
From a psychological perspective, error is an action whose actual outcome deviates from the 
intended outcome. As defined by Reason (1990), errors are "All those occasions in which a 
planned sequence of mental or physical activities fails to achieve its intended outcome, and 
where these failures cannot be attributed to the intervention of some chance agency", (p. 9). 
Similarly, Frese and Zapf (1994) state that "Errors only appear in goal-oriented action, imply 
the non-attainment of goals, and … should have been potentially avoidable, (p. 288). 
Although there are variations in the available definitions of human error, theorists agree on 
three characteristics (Frese & Peters, 1988; Norman, 1981; Rasmussen, 1987; Reason, 1990). 
Errors are (1) unintentional; (2) they occur only in goal-directed action; and (3) they may be 
avoidable. 

The focus in this dissertation is exclusively on error. Although failure, violations and 
sabotage seem related to the concept of error, they are fundamentally different concepts. 
Violations are deviations from operating procedures, standards or rules (Reason, 1990, 1997). 
Whereas an error implies that the intended goal was not achieved, the intended outcome can 
still be attained when resorting to a violation. A violation is an action initiated by a conscious 
decision to deviate from regulations, which means that it is intentional, whereas an error is 
always unintentional (Van Dyck, 2000). Construction workers, for example, are required to 
wear hard-hats to prevent head injuries due to falling objects. This regulation, however, can 
be deliberately disobeyed. Construction workers can choose not to wear a hard-hat because 
they find it uncomfortable when working in high temperatures. 

Workplace sabotage is defined as "Intentional action aimed at disrupting, damaging or 
undermining organizational activities for individual purposes" (Crino, 1994, p. 312). Similar 
to violations, sabotage is the result of a conscious decision to deviate from regulations. 
Whereas violations stem from non-malevolent acts aimed at facilitating the working process, 
the aim of sabotage is to harm the organization. 

Human error, furthermore, is different from organizational failure. There is no clear 
consensus about the definition of organizational failure (Mellahi & Wilkinson, 2004). Besides 
errors, failure also comprises non-attainment of goals by violations, unavoidable random 
external events (e.g., lightening strikes) and sabotage. Organizational failure is generally seen 
'as a deterioration in an organization's adaptation … and … reduction of resources within the 
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organization", (Cameron, Sutton, & Whetten, 1988, p. 9). In their overview, Mellahi and 
Wilkinson conclude that organizational failure can be the result of organizational as well as 
environmental factors. 

In popular speech the term 'error' often refers to the error incident itself as well as the 
negative consequences. It is, however, important to realize that an error and its consequences 
are two distinct things. From a psychological perspective, an error is defined as an action that 
fails to produce the intended result, without implying anything about the nature of the 
consequences. The distinction between errors and negative error consequences is essential, 
because the same erroneous action may result in a variety of consequences, depending on the 
situation or context in which the error occurs (Van Dyck, 2000). At the beginning of this 
chapter, for example, we illustrated that Erma was lucky to make her error on a Friday, 
because the postal service department closed early at the end of the week. The same erroneous 
action, however, would have led to negative consequences on any other working day of the 
week. Similarly, administering two aspirins instead of one to a patient, for example, will 
hardly lead to any negative consequences. The identical erroneous action, however, can lead 
to grave consequences when mistakenly administering a double dose of a more serious 
medicine (e.g., colchicines or blood diluents). 

In this dissertation, we therefore argue that employees should also learn from errors of 
which the consequences are not serious. In Erma's case, for example, it would appear that the 
situation had been handled adequately when the error was corrected before any harm was 
done. However, Erma took further action because she sensed that without additional attention 
the same error was bound to reoccur. Thus, errors with seemingly insignificant consequences, 
such as Erma's error incident, can be early warning signs that should be taken seriously and 
may help people to avoid making the same error again under more serious circumstances 
(Cannon & Edmondson, 2005). 

 
Error Handling Approaches 
In general, there are two approaches with regard to errors; the error prevention approach and 
the error management approach. Although the main focus of both approaches is to avoid 
negative consequences, they provide different strategies to attain this goal. In the error 
prevention approach, negative consequences are avoided by making sure errors do not occur. 
The error management approach is based on the notion that – despite all precautionary 
measures – not all errors can be eradicated (Frese, 1991, 1995). Similarly, Hartley (1994) 
argues that: "Mistakes are inevitable, given the present state of decision making and the 
dynamic environment facing organizations," p. 2. 
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Frese (1991, 1995) also emphasizes the need to deal with errors after they occur. An 
evident advantage of the error management approach is that it enables people to prevent errors 
and reduce their negative consequences as well as to learn from their errors. Because error 
management enables learning, the approach can be seen as the extension of traditional error 
prevention. Acknowledging that errors cannot be eradicated, people need to learn from error 
in order to prevent similar errors from reoccurring (Van Dyck, 2000). Learning from error 
would, then, entail behavioral practices that allow for the development of shared knowledge 
about the underlying causes (e.g., work processes, organizational procedures and external 
demands). To sum up, differentiating between error and consequences makes it possible to put 
into place practices that lead to learning from error, which help prevent errors in the future. 
 
Antecedents of Learning from Error 
The central research question – What are the underlying factors that promote or hinder 
learning from error? – was advanced by discussing three gaps in existing literature that need 
further investigation. To have a better understanding as to why most organizations find it hard 
to deal with and learn from their errors, we examine how the organizational mindset towards 
errors, attributional processes after error occurrence and error incident characteristics are 
related to learning from error. In the following overview, the three proposed antecedents are 
further discussed. 
 
Organizational Culture 
Since the early eighties, there has been widespread agreement that organizational culture is 
the essential organizational level factor in terms of explaining organizational behavior (Peters 
& Waterman, 1982; Schein, 1992; Deal & Kennedy, 1982; see also Arnold, 1991). An 
abundance of literature acknowledges the influence of organizational culture on employee 
behavior (Argyris, 1992; Kluckhohn & Hoebel, 1943; Rousseau, 1990; Schein, 1992). 
Organizational culture comprises the underlying beliefs and viewpoints of a group that form 
the ultimate drive for action (Argyris & Schön, 1978; Ranson, Hinings, & Greenwood, 1980; 
Beyer, 1981). 

It has been argued that organizations may find it difficult to learn from errors because 
organizational culture may dissuade employees from engaging in such practices. As noted by 
Cannon and Edmondson (2001), "Even though an organization may value learning … in the 
abstract, individuals associated with concrete instances of failure risk being stigmatized and 
cut off from valued organizational rewards, p. 166." The organizational mindset towards 
errors can thus discourage employees from engaging in behavioral practices (e.g., 
communication about and analysis of errors) that lead to learning. 
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Although a large body of research supports the argument that organizational culture has a 
large impact on shared behavioral styles, hardly any empirical research has been conducted in 
the context of error handling. To our knowledge, the influence of organizational culture has 
been investigated in one study. Cannon & Edmondson (2001) have investigated the influence 
of the organizational mindset towards errors with survey methods. Quantitative research, 
however, is considered controversial when it comes to identifying the underlying 
assumptions, beliefs and viewpoints of groups because it may only capture superficial aspects 
of culture (Argyris, 1996, Rousseau, 1990). When using survey instruments to measure 
underlying assumptions, there is a risk that answers are neither reliable nor valid because 
assumptions are tacit and difficult to capture with surveys. Moreover, the identification of a 
framework to map the cultural assumptions cannot be revealed by questionnaires (Schein, 
1992). 

 
 

Figure 1. Graphical representation of the hypothesized relation of organizational culture on behavioral 
practices and learning from error. 

 
In this dissertation we choose to follow a qualitative theory-generating approach to gain a 
better understanding of the influence of organizational culture on people’s subsequent 
behavior (see Figure 1). In total, 59 interviews were conducted in 14 organizations in order to 
develop a framework for the identification of organizational error assumptions. Subsequently, 
we used methodological triangulation to validate our proposed error assumption framework 
by testing the predictive value of the framework in an experimental scenario. Based on this 
mix of qualitative and quantitative research methods, our aim is to shed light on how 
organizational culture affects learning from error. The research questions: "is organizational 
culture an antecedent of error handling and learning?" and "is it possible to identify desirable 
and less desirable cultures with regard to errors?" constitute the essence of this research aim. 
 
Attributional Processes after Error Occurrence 
Processes that take place at an individual level may have a substantial impact on behavioral 
practices after errors occur, and on learning from error. In his attributional model of 
motivation and emotion, Weiner (1985, 1986) has identified causal attributions as important 
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predictors of behavior after negative events. The causes that people perceive are generally 
classified along three common dimensions: locus of causality, stability and controllability. 
Causes can be attributed to factors within the person (internal locus) or to factors that lie 
within the environment (external locus). Apart from being either internal or external, a cause 
is defined as stable when it remains constant, and as unstable when it is likely to fluctuate. 
Rosenbaum (1972) proposed adding the dimension of controllability by recognizing that, 
although causes such as effort, mood and fatigue are all considered to be internal, unstable 
causes, they vary in the extent to which control can be exerted over them. 

Along with Weiner, other researchers have demonstrated that causes like lack of effort 
(internal and unstable) are more desirable than others (e.g., lack of ability, internal and stable), 
because they lead to more constructive behavior (e.g., persistence), higher performance and 
feelings of capability (e.g., self efficacy; Anderson, 1983; Dweck, 1975; Medway & Venino, 
1982; see also Försterling, 1985). 

Although the predictive value of attributional processes on subsequent behavior has 
been demonstrated repeatedly, less attention has been paid to the role of attributional 
processes after errors occur. It is, therefore, our second aim to determine the influence of 
causal attribution on behavior after error occurrence (see Figure 2). To do so, we have 
designed an experiment to test whether causal error attribution influences subsequent error 
handling behavior. The research question that follows from this research aim is: "Do 
attributional processes influence behavioral practices and learning after error occurrence?" 

 

 
 

Figure 2. Graphical representation of the hypothesized relationships of attributional processes on 
behavioral practices and learning from error. 
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Error Incident Characteristics 
Conspicuously, in empirical research into learning from error, the concept of error has been 
consistently operationalized as a broad concept, covering all possible types and manifestations 
of errors (e.g., Edmondson, 1996; Tjosvold, Yu, and Hui, 2004; Van Dyck et al., 2005). To 
gain a better understanding of the circumstances under which employees learn from error, we 
address the claim that error handling may vary, depending on the characteristics of the error 
(Van Dyck et al., 2005; Zapf, Brodbeck, Frese, Peters, & Prümper, 1992). For example, a 
typing error is clearly different from an error of judgment with regard to a new client's 
trustworthiness, and it is likely that these two kinds of errors will result in different behavioral 
practices (see also Zapf, et al., 1992). It is therefore necessary to investigate the influence of 
the cognitive origins of the erroneous action on learning from error. To our knowledge, no 
other attempts have as yet been made to analyze this influence. 

In research on the cognitive origins of errors, the degree of intellectual exertion 
invested in the action is considered a valuable discriminating factor (Hollnagel, 1993; 
Rasmussen, 1982; Reason, 1990; Zapf et al., 1992). Typing, for example, generally costs less 
intellectual exertion than judging the trustworthiness of a new client. The degree of 
intellectual exertion invested in the erroneous action is generally referred to as the level of 
regulation. At a low level of regulation, actions are typically regulated by patterns that are 
available in memory and can be performed unconsciously (Zapf et al., 1992). Actions 
performed at a high level of regulation are typically complex or new and need conscious 
processing. In this dissertation, we examine the predictive value of the level of regulation on 
learning from error. 

 

 
 

Figure 3. Graphical representation of the hypothesized relationships of error incident characteristics 
on behavioral practices and learning from error. 
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In addition to the underlying cognitive origins, errors can also be distinguished based 
on their overt manifestation. Overt manifestations are generally referred to as phenotype 
characteristics. Phenotype characteristics "include … its more immediate consequences 
(nature and extent of damage, injury)", Reason, 1990, p. 11. Sitkin (1992) has argued that the 
severity of the consequences may influence learning, because serious consequences are likely 
to make people re-evaluate existing strategies that they have taken for granted and explore 
better ways of working. Likewise, in the organizational learning literature it is suggested that 
a certain amount of uncertainty or crisis is necessary for people to engage in learning oriented 
behavior, because in those cases people are more likely to understand that they need to change 
the way they do things (e.g., Fiol & Lyles, 1985; Miller & Friesen, 1980). Thus far, however, 
these propositions have not been empirically tested. 

To sum up, the third aim of this dissertation is to investigate the influence of cognitive 
origins and phenotype characteristics on learning from errors (see Figure 3). An ex-ante study 
was designed that enabled us to look into the effects over time of the nature of errors and 
constructive error handling behavior on learning. The research question "Are all errors 
equally inviting to learn from?", constitutes the essence of this research aim. 
 
The Present Dissertation 
At the beginning of this chapter, we used an error incident to illustrate the best way of dealing 
with errors in an organizational context. In the specific incident, Erma called for support when 
she discovered her error and initiated a discussion with the entire department to minimize the 
negative consequences. Subsequently, she reminded her colleagues about her error during a 
work meeting to look for ways to prevent similar errors from occurring in the future. The 
illustration is an ideal representation of how errors can be handled. In reality, most 
organizations find it difficult to learn from error (Argyris, 1992; Carroll, 1998; Carroll, 
Rudolf, & Hatakenaka, 2002; Edmondson, 1996; Sitkin, 1992; Tucker, 2004). In this 
dissertation we assess the predictive value of organizational culture, attributional processes 
and error incident characteristics with regard to the extent to and ways in which people learn 
from their errors. An overview of the research model is presented in Figure 4. 

As discussed earlier, organizational-level factors may keep employees from learning 
from their errors. The prevailing assumption regarding errors in Erma's department may have 
made it possible to take the necessary preventive steps. Erma may have revealed her error to 
the whole department, because she knew that it was okay to make an error. On the other hand, 
she might not have reported her error if the prevailing attitude was more strict and 
unforgiving. What are the shared assumptions within work groups that lead people to own up 
to rather than cover up their errors? Moreover, what are the assumptions that encourage 
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employees to discuss their errors in a public setting in an attempt to prevent future errors? The 
work on which we report in Chapter 2 involves two studies that clarify how the underlying 
assumptions of an organizational culture influence people’s behavior after an error occurs and 
how they learn from their errors. By using a combination of qualitative and experimental 
research methods, we show how shared assumptions regarding errors affect the way people 
learn from their errors. 
 

 
 

Figure 4. Overview of the research model. 

 
As we argued earlier, processes that take place at the individual level may also 

influence people’s behavior after error occurrence. Erma engaged in attributional activity that 
may have enabled optimal error handling. She may have acknowledged responsibility by 
blaming herself for not being up to date with the latest negotiation outcomes. However, she 
might just as easily have denied responsibility by making self-irrelevant attributions for the 
error. She could, for example, blame the people in charge of the transfer of negotiation 
outcomes or attribute the error to work pressure due to unrealistic work demands. Individual 
attribution activities may have a substantial impact on people’s behavior after error 
occurrences. In Chapter 3, the focus is on investigating relationships between attributional 
processes after error occurrence and subsequent task behavior. To this end we designed an 
experiment which made it possible to establish causality. 
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Not every error may be seized as a learning opportunity, depending on the nature and 
observable aspects of the error. Would Erma have stimulated discussion about the error 
incident during the monthly work meeting if she had made a minor spelling error in the 
salutation of the letter? Moreover, I argued earlier in this chapter that employees should also 
learn from errors, the consequences of which are less negative. However, can we expect – as 
in the hypothetical error incident – that organizations learn from such errors? It would seem, 
for instance, that Erma's error incident was handled adequately. After she discovered her 
error, her subsequent actions minimized the negative consequences. Thus, there seemed to be 
no urgent reason for Erma to remind everybody during the monthly work meeting. 
Nevertheless, she stirred things up by recalling the error incident to find ways to prevent 
similar errors from occurring in the future. 

In Chapters 4 and 5, I report on these issues in an empirical field study focusing on the 
chemical process industry. Although there is some overlap between the two chapters in the 
methods sections, they each have their distinct focus. In Chapter 4, we investigate the 
influence of severity of consequences and the attributional process (perceived personal 
control) on learning. Behavioral practices after error occurrence are included in the study as a 
mediator. In Chapter 5, I report on the influence of both cognitive origins of the error and 
severity of consequences on learning over time. 

Finally, Chapter 6 provides a discussion of the project's main findings. Strengths and 
weaknesses are discussed, as well as the practical implications and recommendations for 
future research. 
 



 



 

 
 
 
 

CHAPTER 2 
Organizational Culture and Shared Error Handling: The Error Assumption Framework1 
 
This study began with the premise that organizational assumptions about error affect 
organizational error handling. We adopted a theory-generating approach to develop a 
framework for the identification of organizational error assumptions. Fifty-nine critical 
incident interviews were held at 14 organizations. The interpretation of the data suggests an 
error assumption framework with two dimensions – organizational tolerance towards errors 
and organizational decisiveness towards errors. Data from critical incident interviews further 
indicate that constructive error handling is promoted when organizational assumptions 
reflect a tolerant yet decisive mindset towards errors. Methodological triangulation was 
performed to establish the validity of the qualitative analyses. An experimental scenario study 
supports the induced framework and its predictive value with regard to error handling. 
Constructive error handling is optimal when a tolerant yet decisive assumption governs an 
organization’s thinking about errors. 
 
Nearly every organization is faced with the consequences of human error. For example, a 
study at the Dutch Railways in the mid-eighties showed that human error (not noticing red 
signs) was the most common cause for the unauthorized passing through signals by engine 
drivers (Van Der Flier & Schoonman, 1988). An analysis of 25 accidents in a multinational 
chemical concern revealed that human error was a causing factor in 92 percent of these 
accidents (Duismann & Slotboom, 1990). A report commissioned by the Dutch ministry of 
Health, Welfare and Sport indicates that each year between 1500 and 6000 patients die in The 
Netherlands due to medical error (Shell, The Netherlands, 2005). Human error without 
immediate life-threatening consequences also seriously damage organizations. A recent 
investigation into the Dutch construction business revealed that this sector loses 10.3 percent 
of its total revenue due to negative consequences resulting from human error (USP Marketing 
Consultancy, 2005). This is an estimated € 5 billion per year. 
 As human error can lead to negative consequences, attention towards successful 
prevention and minimization of error consequences has grown (Frese, 1995; Frese, et al., 

                                                 
1 The corresponding reference is: Homsma, G. J., Van Dyck, C., De Gilder, D., Koopman, P. L., & Elfring, T. 
(2007b). 
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1991). In addition to the attention organizations have traditionally been paying to the negative 
consequences of errors, they are now also beginning to recognize the positive effects. Errors 
are recognized as possibilities for organizational learning (Argyris, 1992). They are 
considered opportunities for on-the-job learning (Seifert & Hutchins, 1992), and offer ways to 
improve and optimize work processes (Arnold & Roe, 1987). These notions have been 
supported by empirical research. It has been shown that organizational error handling is 
related to organizational performance (Van Dyck, 2000; Van Dyck, Frese, Baer, & 
Sonnentag, 2005). Van Dyck and colleagues have shown that shared practices, such as 
communication about and analysis of errors, are positively related to firm goal achievement 
and survivability. Despite certain knowledge about the importance of constructive error 
handling practices, most organizations find it hard to adequately deal with and learn from 
error (Carroll, 1998; Carroll, Rudolf, & Hatakenaka, 2002; Edmondson, 1996; Tucker, 2004). 
This is disturbing, because learning is considered to be vital for an organization’s survival 
(Duncan, 1972; Levitt & March, 1988; Revans, 1982). 

The organizational mindset towards errors is considered an important antecedent of 
error handling (Cannon & Edmondson, 2001; Edmondson, 1996). Learning from error is 
considered difficult in the organizational context, because implicit organizational assumptions 
about errors can discourage such behaviors. As noted by Cannon and Edmondson, "even 
though an organization may value learning from failure in the abstract, individuals associated 
with concrete instances of failure risk being stigmatized and cut off from valued 
organizational rewards", p. 166. Little is known, however, about the way organizational error 
assumptions obstruct or promote organizational error handling. To increase our understanding 
of the process that leads to constructive (or destructive) error handling practices, we need to 
know more about the underlying organizational error assumptions. 

In this dissertation, we address this issue in two studies. In the first study, we follow a 
qualitative data approach with the aim of developing a meaningful framework for the 
identification of organizational error assumptions. Thus far, the influence of underlying 
assumptions on behavior has been investigated using survey methods (Cannon & Edmondson, 
2001). Quantitative research, however, is considered controversial when it comes to the 
identification of organizational assumptions, as it may only capture superficial aspects of an 
organization’s culture (Argyris, 1996; Rousseau, 1990; Schein, 1992). Qualitative methods 
are regarded essential for the identification and understanding of phenomena that are difficult 
to capture with quantitative methods (Argyris, 1992; Schein, 1992; Straus & Corbin, 1990). 

In our second study, we use methodological triangulation to test our proposed error 
assumption framework. A scenario study is performed to investigate our propositions about 
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the framework's influence on error handling. Thus far, no study has examined the causal 
relationship between organizational error assumptions and error handling. 
 In the following paragraphs we define human error and review the concept of 
organizational assumptions and its theorized relationship with organizational behavior. Next, 
we report on our qualitative and experimental study. We conclude by presenting directions for 
future research and discuss how a clear understanding about organizational assumptions about 
error can help organizations work towards a culture in which employees are encouraged to 
deal with their errors in the best way. 
 

Human Error 
Human error is generally understood as an ineffective attempt to reach a goal. As defined by 
Reason (1990), errors are "all those occasions in which a planned sequence of mental or 
physical activities fails to achieve its intended outcome, and where these failures cannot be 
attributed to the intervention of some chance agency" (p. 9). Although there are variations in 
the definitions of human error, theorists agree on three basic characteristics (Frese & Peters, 
1988; Norman, 1981; Rasmussen, 1987; Reason, 1990). Errors (1) are unintentional; (2) they 
occur only in goal directed action; and (3) they are potentially avoidable.  

Although the concept of human error is related to failure, the focus in this paper is on 
human error, because failure also comprises non-attainment of goals by violations (intentional 
deviations), sabotage (intentional damage), or unavoidable random external events (e.g., 
flooding and lightening strikes). Errors and violations are similar in that they both involve 
goal directed behavior. Violations, however, are different from human error, because they are 
the result of intentional actions. Welders, for example, are required to use welding goggles to 
prevent actinic conjunctivitis, an eye condition contracted from exposure to ultraviolet rays. 
However, this rule is often disregarded, because the goggles make it hard to see the weld 
clearly. Similarly, sabotage stems from an intended deviation from organizational procedures. 
Whereas rules are often violated to facilitate the working process, sabotage is primarily aimed 
at inflicting damage on an organization. Finally, deviations caused by random external events, 
such as lightening strikes or flooding, are distinct from human error, because they are, in 
principle, not under the control of the actor and can therefore not be avoided. 

The concept of failure is also different from human error because it encompasses the 
executed action to reach a goal as well as the potentially negative outcome of the ineffective 
attempt. This makes it possible to talk about small or large failures, whereas talking about 
small or large errors makes little sense, as magnitude can be determined for the negative 
outcomes but not for the error itself (Van Dyck, 2000). 
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To conclude, we delineate our scope with regard to human error, because failure also 
includes non-attainment of goals that originate from intentional behavior (violations and 
sabotage) and concepts that are not under control of the actor (random external events). 
Furthermore, the concept of failure is different from human error, because it encompasses the 
executed action as well as the negative consequences that follow from the unsuccessful 
attempt. 
 

Organizational Assumptions about Error 
Research indicates that the behavior in response to human error is a characteristic that is 
shared at the group level (Edmondson, 1996; Van Dyck, 2000). Van Dyck has found that 
work groups can be characterized by their readiness to handle errors and the degree to which 
employees share a mastery orientation towards errors. Van Dyck et al. (2005) have provided 
empirical support for the notion that constructive error handling is vital for an organization’s 
survival. Although there is knowledge about productive and less productive error handling 
behaviors, less is known about the origin of these shared behavioral styles. To address this 
issue, we have focused on gaining a better understanding of the underlying beliefs and 
assumptions about errors. 

In this paper we use Schein's (1992) term "assumptions" when referring to the 
underlying beliefs and viewpoints of a group that form the ultimate drive for action. Other 
authors have referred to assumptions as theories-in-use (Argyris & Schön, 1978), interpretive 
schemes (Ranson, Hinings, & Greenwood, 1980) and world views or ideologies (Beyer, 
1981). Although there are some variations in the definition being proposed, all the concepts 
are described as shared, fundamental, and often implicit views that provide guidelines in a 
variety of organizational situations. According to Schein, assumptions are formed when 
solutions to problems have worked repeatedly and gradually become encapsulated into the 
core of an organization. In that sense, assumptions are seen as a taken-for-granted reality in a 
particular context. Basic underlying assumptions can be seen as tools that make it easier for 
people to make sense of the events happening around them (see also, Argyris & Schön, 1978). 
Assumptions thus promote an efficient interpretation of situations. 

Metaphors are widely used to illustrate how assumptions guide behavior in the 
organizational context. The iceberg metaphor, adapted from Freud's model to represent the 
configuration of the mind, is one example. Typically, only a small part of an iceberg is 
visible, because 90% of the iceberg is hidden under the waterline. It is argued that, as is the 
case with icebergs, there is much more to culture than meets the eye. Only a small part of an 
organization’s culture is explicit, such as behavior exhibited by employees. Behavior, it is 
argued, stems from 'below the waterline' assumptions that may not be consciously articulated 
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by an organization. In the same vein, the tree metaphor describes organizational culture as a 
layered phenomenon with connections between the layers, ranging from the leaves and 
branches to the invisible roots (e.g., Lessem & Neubauer, 1994). The visible layer of culture, 
such as behaviors, symbols and artifacts, are compared to the leaves of the tree. Unwritten 
standards and expectations are compared to the trunk and branches. The organization’s core 
culture (basic underlying assumptions) is represented by the tree's source of life: its roots. In 
both metaphors, a distinction is drawn between the visible manifestation of an organization’s 
culture and the deeper aspects of that culture. 
 To determine how such deeper assumptions about error influence subsequent 
behavior, we started with a qualitative research approach that was aimed at developing a 
meaningful framework for the identification of organizational error assumptions. Next, we 
used methodological triangulation to validate our proposed error assumption framework 
(Denzin, 1970). A scenario study was carried out to investigate our propositions regarding the 
influence of the error assumption framework on error handling. 
 

STUDY 1 
Research Design and Sample 

We used a multiple case design (Yin, 1989) to develop our theory about the influence of 
organizational error assumptions on error handling. An iterative process of data collection 
was used which allowed us to being flexible in collecting the data. Systematic investigation of 
emerged insights was therefore possible because adjustments could be made to the data 
collection instruments. Interviews were the main source of qualitative information for this 
study. In all, we conducted 59 interviews in 14 organizations.  

Two phases of data collection and analysis are discerned in Study 1. In Phase 1 our 
aim was to generate a framework in which error assumptions could be categorized. To 
facilitate the development of a dense theory, we focused on the selection of a substantial 
sample of organizations that formed polar types on the phenomenon of interest (Eisenhardt, 
1989). Participating organizations were selected for their differences in error handling 
behavior, goal achievement and survivability. The organizations also varied in size, age and 
location. Within the limits of voluntary participation, we sampled participants to foster 
perspectives about the organizational error assumptions seen through different lenses (e.g., 
management, head of departments and employees at the operating level). 

In phase 2 we tested the generalizability of the error assumption framework we 
developed. To this end, we raised the level of researcher involvement with the organization. 
Researcher involvement with the research sites is regarded essential for understanding the 
working of organizational assumptions (Schein, 1992). Two public organizations were 
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approached for participation in Phase 2. A healthcare institution gave us permission for an in-
depth analysis of their error culture. Additionally, we were allowed to analyze two 
departments of a local tax authority. 

We ended the process of data collection and analyses after Phase 2, as we identified an 
increasingly repetitive tone in the data that were generated during the interviews. 
Furthermore, our sample of 14 organizations was sufficiently large to reach theoretical 
saturation (Eisenhardt, 1989). 

 
Phase 1: Development of the Error Assumption Framework 
We began this study with the following research question: "How do organizational error 
assumptions influence error handling behavior?" Following Glaser and Strauss' (1967) 
guidelines for the induction of theory, our initial approach was descriptive in nature, after 
which we started to interpret the data. We conducted 36 interviews at 12 organizations (16 
managers and 20 subordinates).2 Table 1 summarizes the characteristics of the organizations 
that participated. Our main goal at this stage was to uncover dimensions for the development 
of a framework on which error assumptions could be categorized. 

 
Table 1 
Characteristics of the Participating Organizations in Phase 1 

Pseudonym Sector Number of interviews 
conducted 

Tech 
Star 

Token 
Aron 
Elas 

Automat 
Chic 

Retail 
Sale 
Insur 

Construct 
Admin 

Information Technology (IT) 
Information Technology (IT) 
Information Technology (IT) 
Information Technology (IT) 

Wholesale 
Automation 

Technical Consultancy 
Retail 

Wholesale 
Insurances 

Construction 
Administration 

5 
5 
5 
5 
2 
2 
2 
2 
2 
2 
2 
2 

 

                                                 
2 The interviews used in Phase 1 were originally conducted under supervision of one of the authors as part of her 
doctoral dissertation. The critical incident interviews held with managers have previously been reported in an 
article by one of the authors, to embellish the survey results. The specific reference has been temporarily omitted 
from this footnote to make the manuscript suitable for masked review. 
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One of the characteristics of organizational assumptions is their implicit nature (e.g., 
Argyris & Schön, 1978; Schein, 1992). Because assumptions are often taken for granted, 
employees are not necessarily aware of their existence. Therefore, we built up the interviews 
around the critical incident technique (CIT; Flanagan, 1954). The CIT was used because 
reliving experienced realities is considered necessary to reveal the underlying beliefs and 
values of the context in which behavior occurs (De Rivera, 1981; Kahn, 1984). Furthermore, 
interviews based on personally experienced incidents minimize the interference of 
stereotypical reactions, espoused values or socially desirable answers. 

The interviews conducted in Phase 1 were loosely structured and had a non-directive 
character. Interviews lasted from 45 to 90 minutes, were audio-recorded and transcribed. 
While managers were asked to talk about error incidents that had occurred at their 
department, employees were asked to talk about their own errors. Each participant was asked 
to describe one or two situations in which an error had occurred. Firstly, the interviewer 
created an atmosphere in which the participants felt comfortable discussing error incidents. 
When the ice was broken, the interviewer proceeded with in-depth questions about each error 
incident. The participants were asked to describe their feelings after they had detected the 
error, and they were asked to describe how their peers and supervisors had reacted. 
Furthermore, they were asked to describe their behavior, and to explain why they had acted in 
that particular way. Next, they were asked to indicate whether the situation they had just 
described was typical or a-typical for their organization. 
 
Phase 1: Analysis 
The first author engaged in data analyses by reading each error incident a number of times. 
During these initial readings, quotes that reflected organizational assumptions about error 
occurrence were highlighted. Similarities in error handling, reactions and other relevant 
actions concerning errors that were considered typical for the organization were also 
highlighted. In the remainder of this paper, we refer to these passages as 'action quotes'. After 
the initial readings of the transcripts, each highlighted quote reflecting an assumption about 
errors was thoroughly examined, to make sure it pertained to an organizational assumption as 
opposed to a personal assumption. Quotes that were formulated in plural and contained 
keywords such as 'culture' and 'atmosphere' were considered indicative for organizational 
assumptions. Similarly, action quotes also had to have a ‘shared’ nature. After we had 
identified the error assumption and action quotes, we started to interpret the data. For each 
organization, the two types of quotes were pooled and studied together. The first author 
combed through the data to find support or contradictory evidence for potential assumption 
categories. 
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During the initial readings it became clear that the question whether or not error 
occurrence led to punishment or blame was a recurring theme in all the organizations that 
participated. Error assumption quotes were riddled with statements that could be traced back 
to (in)tolerance towards errors. An IT consultant from "Aron", for example, expressed:  

I think we're primarily focused on error prevention. We try not to make mistakes. That 
is a different point of view than being allowed to make errors. Here and there, you 
sometimes hear that making errors is tolerated. Nevertheless, it is very unpleasant 
when you make one. We're no such thing as a learning organization. 

A manager from "Elas" stated, "In my opinion, I'm quite mild concerning reprimands. … It's 
not like someone's sacked because of an error. It is natural to assume that people … are of 
good will." 

The concept of organizational tolerance as an underlying dimension for organizational 
error assumptions gained significance when we studied error assumption and action quotes 
together for each organization. Analyses revealed that assumptions reflecting tolerance 
towards errors were shared within the organizational context. A "Tech" manager, for 
example, referred to their introductory procedures for recruits when we asked him how errors 
were viewed in the organization. He stated "during our introductory course we say: 'Please 
make a lot of errors in the following two months because it will make you stronger'." 
Interviews with other "Tech" employees revealed similar assumptions concerning tolerance 
for errors. A "Tech" consultant indicated, "we have an open culture, in which everything is 
discussible … and errors are not punished". Another "Tech" employee noted:  

It is a strength if you can show your weak points. That is how it is viewed over here. 
For newly hired employees, it implies that they should make as many errors as 
possible, because we think that people learn from that. It is not bad at all to make an 
error. 
In six of the twelve companies that participated in Phase 1, assumptions were 

categorized towards the intolerant pole of organizational tolerance towards errors. In four 
companies, assumptions were categorized towards the tolerant pole of the dimension 
organizational tolerance (see Table 2).  

At "Chic", the interview quotes revealed a degree of tolerance that could be 
categorized as being near the mid-range of the dimension. At "Automat", it was unclear 
whether a shared mindset towards the degree of tolerance towards errors prevailed, because 
the management was in the midst of reassessing their thinking about errors. One of the 
managers mentioned:  

Up until six months ago, we reacted quite extremely, because we really enraged. Then 
we realized that we had to react in a more grown-up way in our role as manager and 
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board. Within a period of a couple of years, our turnover has grown from four to 
twenty million. You have to realize that it is unrealistic to demand certain things. 

 
Table 2 
Illustrations of Organizational Tolerance Towards Errors 

Organizational Tolerance 

Intolerant Tolerant 

Every now and then you hear a colleague reacting 
openly: it absolutely impossible that you can make 
such an error … it is not allowed, it is impossible 
(Consultant, Star). 
 
I think we're primarily focused on error 
prevention. We try not to make mistakes. That is a 
different point of view than being allowed to make 
errors. Here and there, you sometimes hear that 
making errors is tolerated. Nevertheless, it is very 
unpleasant when you make one. We're no such 
thing as a learning organization (Consultant, 
Aron). 
 
Errors occur regularly over here. My usual 
response is: "no more of this". For example, our 
correspondence should be in English. I sometimes 
find reports in Dutch on my desk … Then I 
become seriously irritated (Manager, Sale).  
 
As the situation grows more serious, I get angrier. 
If something like this were to happen once more, I 
would say to the person: "Do not play this prank 
on me again" (Manager, Insur). 

We have an open culture, in which everything 
can be discussed … and errors are not punished 
(Consultant, Tech). 

 
It is a strength if you can show your weak points. 
That is how it is viewed over here. As far as 
newly hired employees are concerned, they 
should make as many errors as possible, because 
we think that people learn from that. It is not bad 
at all to make an error (Employee, Tech). 
 
I'm not looking for someone to blame when an 
error occurs. I emphasize on how we can do 
better. I never get angry, because that will 
deprive people of their courage to make errors 
(Manager, Admin). 
 
If people come and tell they have made an error, 
I usually thank them for reporting. I'm not going 
to complain (Manager, Elas) 
 
Lately this has become more open [talking about 
errors] Before, the saying was "What the eye 
doesn't see the hart doesn't grieve over". 
Nowadays [people] are not afraid to fill in 
incident reports (Manager, Construct) 

Organizations in which evidence of organizational (in)tolerance towards errors was found 

Star, Aron, Retail, Sale, Insur and Token Tech, Admin, Elas and Construct 

 
Emotional outbursts of leaders are powerful signals that one of their assumptions is violated 
(Schein, 1992). The reactions of the "Automat" management towards error occurrence, 
therefore, clearly signaled that errors were not tolerated. As we were only able to perform two 
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interviews at "Automat", we were unable to extensively explore whether, and to which extent, 
organizational tolerance towards errors was changing. 
 Based on the interpretation of the data collected during Phase 1, we provisionally 
verified organizational tolerance towards errors as a promising dimension for the 
categorization of error assumptions. We were, however, unable to cover all aspects of our 
data exclusively on the basis of organizational tolerance. Although assumptions at "Token" 
and "Star", for example, both reflected intolerance towards error occurrence, yet still revealed 
different perspectives on error occurrence. A "Token" consultant stated, "When errors occur 
around here, there is a 'let it go' atmosphere. … The culture around here is sluggish." He 
continued, "Furthermore, I don't think that it is common in this organization to talk about 
errors. Sometimes people react: 'Figure it out yourselves, it's your department, I don't have 
time for that.' That is the prevailing view over here." A manager from "Star", by contrast, 
noted, "The boss wants to be impeccable and he expects the same from us. That does have an 
influence on your performance. We do not talk to him about that." He continued, "Every now 
and then you hear a colleague openly reacting: 'it absolutely impossible that you can make 
such an error … it is not allowed, it is impossible.' Then the error is corrected right away, and 
that is it." 
 We returned to the data and followed up our hunches by iterating through the 
assumption and action quotes. During these secondary readings, we on the one hand identified 
expressions indicating a relatively phlegmatic mindset with regard to errors. As was the case 
with "Token", other organizations shared a similar shared indifference towards errors. An 
"Elas" manager, for example reacted, "Errors are also covered with the cloak of charity. If you 
transform errors into learning opportunities, you run the risk of blowing things up. Sometimes 
errors are dealt with too easily." 
 In contrast to this indecisive mindset regarding errors, assumptions reflecting a 
decisive approach towards errors were also found in de the data. Similar to what we found at 
"Star", a decisive approach towards errors was enforced throughout "Tech". In addition to 
their tolerant mindset towards errors (see p. 11-12), new "Tech" members were well-informed 
about their organization's mindset towards errors. A "Tech" manager explicitly stated: 

During our introductory course we say: "Please make a lot of errors in the following 
two months, because it makes you stronger." We have to see improvement in how 
they react to errors, because then they will continue to improve. If people aren't able to 
learn from errors in the first two months, we don't expect them to learn from errors 
without any direct supervision. 

This approach was shared throughout the organization. A "Tech" employee said that making 
errors at their company was no problem, as long as people’s attitudes after an error occurred 
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was decisive: "They deliberately let me make that error, so I would be aware of that in the 
future. They don't mind, as long as you are willing to learn." 
 
Table 3 
Illustrations of Organizational Decisiveness towards Errors 

Organizational Decisiveness 

Indecisive Decisive 

When errors occur around here, there is a 'let it 
go' atmosphere. … The culture around here is 
sluggish (Consultant, Token). 
 
Furthermore, I don't think that it is common in 
this organization to talk about your errors. 
Sometimes people react: "figure it out yourselves, 
it's your department". "I don't have time for that." 
That is the prevailing view over here (Consultant, 
Token). 
 
Errors are also covered with the cloak of charity. 
If you transform errors into learning 
opportunities, you run the risk of blowing things 
up. Sometimes errors are dealt with too easily 
(Manager, Elas). 
 
On the whole, we are reasonable when errors 
occur. Most people are unaware, but this 
organization used to be a family business. 
Because that business had a strong feeling of 
belonging, errors were more easily accepted as 
long as the intention was okay. As the business 
grew, many things changed. However, the feeling 
of belonging is still there. That's why we have the 
easy-going attitude towards errors around here 
(Manager, Elas). 
 
 

During our introductory course we say: "Please 
make a lot of errors in the following two months, 
because it makes you stronger". We have to see 
improvement in how they react to errors, because 
then they will continue to improve. If people 
aren't able to learn from error in the first two 
months, we don't expect them to learn from errors 
without any direct supervision (Manager, Tech). 
 
They deliberately let me make that error, so I 
would be aware of that in the future. They don't 
mind, as long as you are willing to learn 
(Employee, Tech). 
 
In general, it is expected that … everything is 
done perfectly. Need I say more? That's the 
atmosphere around here that is consciously or 
unconsciously emphasized (Consultant, Star). 
 
The boss wants to be impeccable and he expects 
the same from us. That does have influence on 
your performance. We do not talk to him about 
that (Consultant, Star). 
 
Every now and then you hear a colleague openly 
reacting: it absolutely impossible that you can 
make such an error … it is not allowed, it is 
impossible. … Then the error is corrected right 
away, and that is it. (Consultant Star). 
 

Organizations in which evidence of organizational decisiveness towards errors was found 

Aron, Elas, Sale and Token Tech, Star, Admin, Automat and Insur 
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In four of the twelve companies participating in Phase 1, assumptions reflected an indecisive 
mindset towards error occurrence. Quotes from six companies revealed assumptions that 
reflected a decisive approach towards errors (see Table 3). Quotes from three organizations 
did not reflect a clear tendency towards either extreme. Quotes from these three organizations 
could be placed around the mid-range of this dimension. 

To summarize, we began our research with a focus on the development of 
understanding how organizational culture influences error handling. As illustrated by Tables 2 
and 3, we generated a two-dimensional framework on the basis of which error assumptions 
can be categorized. Firstly, organizational tolerance towards errors emerged as a significant 
aspect in all organizations. Secondly, organizational assumptions about errors revealed 
differences in organizational decisiveness towards errors. Whereas some organizations shared 
quite an indecisive mindset towards errors, other organizations enforced a decisive approach 
towards errors. 

The next step was to review the error assumption framework critically. In Phase 2, we 
put the framework that had emerged to the test with data from two organizations to enhance 
the generalizability of our theory.  
 
Phase 2, Generalization of the Error Assumption Framework 
In Phase 2, our aim was to extend our theory by testing the generalizability of the error 
assumption framework. We conducted an in-depth analysis of two public organizations to 
assess the fit of the framework to new data. We were given permission to test the error 
assumption framework at a healthcare institution. The institution is a living centre for children 
and young adults in need of constant care because they have an intellectual as well as a 
physical handicap. The institution consists of eight residential groups. Each residence offers 
room to 7 to 10 children and young adults. Seven residences and the management board are 
located at the main location. One residential group is located in a different town, 50 
kilometers from the main location. Each residence is supported by a working team. 
Management was in the hands of one general manager and three departmental managers who 
were each responsible for two or three residences. The general manager and the three 
departmental managers were interviewed on the basis of the critical incident approach. An 
additional 11 interviews were conducted with employees working in one of the eight 
residential groups. In addition to being allowed to perform critical incident interviews 
throughout the organization, we were given access to annual reports, archival records and 
other internal reports. The quality manager was appointed as the contact person and 
familiarized us with the institution during initial talks. 
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A local tax authority also gave us permission to analyze two of its departments. To test 
the generalizability of the framework, we chose to investigate the client services department 
and private taxes department, because of the differences between these two departments with 
regard to their work routines and physical location. Four interviews were conducted at the 
service department, where work routines consisted of providing service to clients in the area 
of charged taxes. Four interviews were conducted at the department of private taxes, where 
work routines consisted of imposing taxes and authorizing notices of objection. 
 To a large extent, the interview protocol was similar to the protocol we used in Phase 
1. The critical incident interviews were loosely structured and non-directive, and typically 
lasted between 45 to 90 minutes. In each interview, one or two error incidents were discussed. 
Adjustments to the protocol were made to obtain explicit organizational error assumption 
statements. To this end, effort was put in making participants aware of the assumptions about 
errors that prevailed in their organization. After the participants described their reasons for 
behaving in the way they had just described, and indicated whether the situation was typical 
or a-typical of their organization, we moved on to the organizational level. Based on the 
incidents that had been discussed, the participants were asked if there were forces or factors 
present in the organization that influenced their error handling behavior. Next, they were 
asked to formulate the way errors were perceived in their organization. 
 
Phase 2: Health Care Institution 
Organizational tolerance and decisiveness towards errors turned out to be a significant 
dimension at the health care institution. Critical incident interviews with the management 
team and eleven employees at the main location consistently reflected a tolerant yet indecisive 
view on errors. 

During the initial talks, the quality manager indicated that error occurrence was a 
highly relevant topic in the management team. She told us that the institution had an incident 
report system that was supported throughout the organization. The system was introduced to 
monitor and improve the quality of the services. Support for the incident report system had 
grown gradually. Its success was mainly due to the fact that the institution had adopted the 
viewpoint that reported errors cannot lead to negative measures towards employees. One of 
the employees illustrated this process as follows, “In the beginning, we did not fill in the 
reports. … At some stage, however, I think that we noticed that errors were not held against 
you.” Referring to the growth of the reported error incidents (increase of 215%) from 2002 to 
2005, the quality manager illustrated that the non-punitive approach towards reported errors 
had led to a considerable increase in openness. In addition to this apparent success, the quality 
manager also expressed her doubts about other effects of the incident report system. As head 
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of the incident report system commission, she felt that error reports increasingly served as a 
way to blow off steam, rather than a means to improve the quality of the services. Although 
people had become very open about their errors, at the same time they showed little initiative 
aimed at preventing similar errors from occurring in the future. 

This opinion was shared by the heads of department, who expressed ambiguous 
feelings about the institution’s strategy towards errors. One department manager, for example, 
acknowledged that a tolerant approach towards error occurrence was important to create 
openness towards errors, but she also sensed that it was insufficient to create a workforce that 
learned from its errors on a structural basis. She declared that “people feel safe to hand in 
incident reports to me. At the same time I notice that this strategy is not sufficient as some 
errors seem to occur more easily.”3  

Although all managers stated that the employees were allowed to make errors as long 
as they learned from those incidents, interviews with the managers revealed that the board did 
not enforce a decisive view on how to learn from errors. The decision (how) to learn from 
error seemed to lie primarily at the operational level. A department manager, for example, 
stated that “errors are accepted because it is human to make mistakes. Nobody is perfect.” 
When we asked how errors were subsequently handled at her location she replied: 

When I respond: "Guys, you really have to do something with that medication 
protocol", and nothing really happens, I think: "Why isn’t anything done with that?" 
They have the possibility to do something with it. For the greater part this 
responsibility lies within the team. 
To sum up, the general manager made an accurate observation by stating that the 

institute was doing a good job in signaling errors but that the actual implementation of 
adequate measures or improved policies to prevent errors from reoccurring was far from 
optimal. Interviews with employees who were active at the operational level strengthened our 
view that organizational tolerance and organizational decisiveness towards errors were 
significant dimensions for the categorization of error assumptions. Critical incident interviews 
held  with  employees  from  the main  location  supported  our inference  that  a tolerant  yet  
 
 
 
                                                 
3 Although management expressed its concern that the organization’s tolerance was likely to lead to more rather 

than fewer errors, this is not necessarily the case. Edmondson (1996) argues that it is natural for people to 
underreport errors. Therefore, the number of error reports often does not reflect the actual number of error 
incidents that take place. Edmondson found qualitative support for her proposition that climates of openness and 
tolerance towards errors encourage people to report errors. 
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Table 4 
Illustrations or Organizational Error Assumptions 

Organizational error assumptions 

Main Location (seven residences) 'Isolated' Location 

Errors are accepted. We are all human, everybody 
can make mistakes. In our institution it is not the 
case that people are blamed for making an error. 
No, that is not how we do it around here. 
 

Well, on the one hand, errors are inherent when 
working with people. In particular this target 
group. 
 

For as long as I have worked here, we’re 
understaffed during the weekends. It is has taken 
15 months since then, and it is still the same. 
 

Errors are sometimes reprehensible in the sense 
that they shouldn’t occur. But under certain 
circumstances they just do occur. 
 

It can happen to anyone. You’re human, not 
superman. I mean that is something that’s 
prevailing over here. 
 

I think that it has become more discussible for 
everybody. There is more room for conversation 
about errors with colleagues. ... I think that the 
same errors were also made five years ago, only 
then they weren’t reported. In that sense there is 
progress.  
 

The organization does not approve of errors, but 
they understand that errors are made. They hope 
you are daring and willing to talk about errors. 
 
My feeling about errors in this institution is that 
errors are human. You are allowed to make 
mistakes, as long as it is within limits. 

It’s not like you’re being put down when you 
make an error. Instead, people say something 
like ‘next time, you could consider this 
approach.’ That transforms the error into a 
situation I learn from. 
 

Look, people make mistakes. ... But we must 
have the intention to say to each other ‘Gee, how 
can we improve?’  
 
We try to share that it is inherent to our type of 
work that errors are made. But we must have the 
intention to gain strength from such situations 
together. 
 
I do not want to go as far as stating that we are 
encouraged to make errors, but it is said ‘Just go 
on and try to do your best”. Yes, then it is likely 
you make errors. But if you cannot make those 
errors, it is unlikely things will run smoothly. 
 
People are not blamed for the errors they make. 
No, we rather give advice on how such situations 
should be handled, rather than saying: ‘What on 
earth have you done?’ 
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indecisive view about errors prevailed at the main location (see Table 4). One employee 
mentioned, "It is accepted that you can forget [administering medication]. That’s just the way 
it is. Just fill in an incident report and it’s done.” Employees consistently indicated that a 
tolerant view towards errors prevailed at the main location. A decisive view with regard to 
error handling, however, was absent. Although the employees were willing to talk about their 
errors, this openness seemed primarily aimed at blowing off steam rather than initiating action 
aimed at improving and optimizing work processes. 
 One employee who told about a situation in which she forgot to give medication 
aimed at behavior regulation mentioned:  

I explained the situation, and then it just becomes very informal. … I mean, your 
group is your safe group. You turn to your group to get moral support, to lose the 
feeling of ‘I’ve done something wrong’ by attributing the error to unforeseen 
circumstances. 

Another employee stated, “This institution is a real family, the colleagues all stick together. 
If there is an incident, everybody will take care of you, the board included. There is a very 
open culture.” A third employee stated:  

Well, on the one hand, errors are inherent when working with people. This target 
group in particular. Errors happen, they just happen because you're distracted from 
your usual work routine. … We are regularly confronted with tension at the 
residences. Clients who built up tension have to be watched closely. Then, you start 
forgetting things. … If you've had such a night, there is no colleague or supervisor 
who says "You should have administered that pill". They're just glad that we made it 
through the night. 

 During our presence at the institution's main location, we became increasingly 
convinced that organizational tolerance as well as organizational decisiveness with regard to 
errors was needed for constructive error handling. We became even more convinced that this 
was the case when we interviewed employees at the 'isolated' residence. As was the case at 
the main location, employees shared a tolerant view towards errors. In contrast to the other 
seven residences, there was a decisive rather than indecisive view towards errors. Even during 
our initial talks, the team leader of the residence described his views concerning errors in no 
uncertain terms: 

An error means that there still is something to learn. If people rub someone’s nose in 
their faults, I will deal with them mercilessly. If somebody is being made fun of 
because of an error, his or her reaction is bound to be ‘suit yourself’ next time. We 
always have to be there for each other. 
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Additional investigation revealed that this assumption was not merely espoused 
throughout the residence. Interviews based on critical incidents showed that employees shared 
the tolerant yet decisive view of their team leader. An employee put it as follows, "I think that 
an error in our team is a situation that people take into consideration, think about in such a 
way that the error does not have to reoccur in principle." Another employee illustrated how 
their view towards errors resulted in a constructive response to errors. She noted:  

I think we deal with errors at greater length than just raising our shoulders. We have 
monthly trainings. Sometimes situations are literally played back. Then it is 
demonstrated how things should be handled. We deal at greater length with errors than 
is customary. 

 
Phase 2, Local Tax Authority 
Investigations at the local tax authority offered a final validation for our assumption 
framework. Analyses revealed assumptions that were shared at the departmental level. The 
concepts of organizational tolerance and organizational decisiveness towards errors again 
emerged as relevant dimensions. 
 Interviews we conducted at the client services department revealed that employees 
were unanimous in their description of the departmental assumption about errors. Participants 
of the client services department all described a moderately tolerant yet indecisive mindset 
towards errors. Everybody indicated that it was allowed to make an error every now and then, 
but that there were rumors whenever errors surfaced. One participant noted, "Errors are 
human, provided that you don't make too many. It happens that people make fun of those who 
make errors repeatedly. … Sometimes this is articulated if the person in question is not there." 
Another participant stated, "Errors are human, can happen, but to a certain extent. If you make 
too many errors… people start talking among each other". 

Discussion of the error incidents revealed that the participants engaged in error 
handling behavior that matched the prevailing error assumption at the client services 
department. The interviews revealed a reluctance to discuss errors openly. One participant 
stated that "not everybody needs to know if you have made an error." Similarly, another 
service employee indicated: "That's only between the individual and the supervisor, no one 
else", when was asked whether communication had taken place about a described error. She 
confirmed that this was the way errors were dealt with at the client services department, and 
added that sometimes errors were communicated among immediate colleagues to blow off 
steam. There was no communication aimed at preventing similar errors. One participant, for 
example, mentioned: "There is no communication about these kinds of errors. Nobody is 
interested in that." 
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The private taxes department, by contrast, revealed a different pattern, as it embraced a 
tolerant and decisive assumption about errors. One participant said that discussing errors 
openly was encouraged. She described the shared assumption concerning errors as follows: 
"Making errors is not awful." Nevertheless, she indicated that errors were still a sensitive 
subject, because it took time to sink in that the aim was not to apportion blame. Another 
private taxes participant described the departmental error assumption as follows: "To err is 
human." He explained that they preferred not to make mistakes, but that almost anything 
could be discussed. According to him, the management demanded direct attention to identify 
the causes of error, in order to find ways to prevent errors from reoccurring. He expressed that 
the management not only made him and his colleagues more aware of errors, but also made it 
easier to discuss errors. 

Again, discussion of the error incidents revealed that participants engaged in error 
handling behavior that matched the prevailing error assumption. One participant stated that 
"errors are discussed both among direct colleagues and with our direct supervisors". He 
further indicated that communication about errors was primarily aimed at improving 
operating procedures, to enable a quick detection and prevention of errors. Another private 
tax participant said that he had discussed his error incident with both the chief cashier and the 
supervisor. He also mentioned that errors were regularly discussed at work meetings. Again, 
the main reason to discuss errors was to "try to prevent the same error from reoccurring." 

Concluding, investigations at the health care institution and the local tax authority 
revealed that the concepts organizational tolerance and organizational decisiveness towards 
errors once more emerged as relevant dimensions. The in-depth analyses in Phase 2 further 
showed the existence of error sub-cultures within organizations. This is an important finding, 
because it means that error cultures can differ widely irrespective of type of work.  
 
Study 1, Conclusion 
We entered our study with the research question: "How do organizational error assumptions 
influence error handling behavior?" To answer this question, our first goal was to identify 
organizational assumptions concerning errors. Study 1 was performed to develop a framework 
for the categorization of organizational error assumptions. The results show that assumptions 
about error are a relevant group-level concept. Analyses reveal that two dimensions – 
organizational tolerance and organizational decisiveness – together make up a meaningful 
framework for the categorization of error assumptions. Furthermore, there are reasons to 
assume that the error assumption framework affects error handling behavior. Study 1 provides 
anecdotal evidence that supports the argument that constructive error handling is more likely 
to take place when a tolerant yet decisive organizational view towards error occurrence 
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prevails. Before drawing conclusions, it is important to confirm the illustrative findings of 
Study 1. 

Study 2, the scenario experiment, was designed to provide an experimental 
confirmation of our second goal: the predictive value of the error assumption framework with 
regard to error handling. The methodologies of Study 1 and Study 2 complement each other, 
as the strengths of one compensate for the weaknesses of the other (Dipboye, 1990). The 
qualitative study allowed us to develop a theory with a high level of generalizability and 
external validity, whereas the scenario experiment allowed us to draw conclusions concerning 
causality. In the following section, we develop expectations of the predictive value of the 
error assumptions on error handling by embedding the developed framework in existing 
theory. 

 
STUDY 2 

Introduction 
Organizational tolerance towards errors seems a necessary yet insufficient condition for 
constructive error handling. Our qualitative study revealed that a tolerant view towards errors 
is not enough to encourage people to look for ways to improve work processes. Organizations 
with a decisive yet tolerant view towards errors showed a greater inclination towards actively 
investigating the underlying causes of error occurrence. 

Zhao and Olivera (2006) argue that one barrier for organizations to engage in learning 
is that employees are reluctant to reveal their errors. Research shows that punitive approaches 
towards error do not lead to safer error-free working environments (Merry & Webster, 1996; 
Reason, 1990), because intolerant views towards errors encourage people to cover up their 
errors to avoid being blamed or reprimanded (Husted & Michailova, 2002). These findings 
corroborate our qualitative data. People working at organizations in which an intolerant view 
towards errors prevailed (e.g., "Star" and the client services department at the local tax 
authority), were not overly motivated to discuss their errors in the open. 

Openness towards errors is considered essential for constructive error handling 
because it allows for the development of shared knowledge about errors (Frese, 1991, 1995, 
Van Dyck et al., 2005). To achieve a culture where people are prepared to discuss their errors, 
Reason (1997) argues that error incident reports should not result in repercussions for the 
employees involved. When people feel free to talk about their errors, quick error detection 
and effective error handling strategies are more likely to emerge (Helmreich & Merritt, 2000; 
Mathieu, Goodwin, Heffner, Salas, & Cannon-Bowers, 2000). 

The value of non-punitive approaches towards error is recognized in industries where 
safety issues are an important concern. Helmreich and colleagues (2000, 2004) argue in favor 
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of a non-punitive policy toward errors in the aviation industry. They argue that incident report 
systems can provide valuable information about safety threats when people feel at ease to 
disclose their errors. Similarly, the importance of tolerance towards errors is recognized in the 
healthcare sector. There have been calls in favor of a new understanding concerning errors in 
healthcare that transcends blaming people after they make an error. Non-punitive approaches 
towards error are considered essential for the creation of a culture in which errors lead to 
information that enables quick error recovery and prevention of error reoccurrence (Firth-
Cozens, 2001, 2004; Leape et al., 1998). Furthermore, non-punitive incident report systems 
allow for an analysis of the contributing organizational-level factors that underlie error 
occurrence (Anderson & Webster, 2001; Liang, 2002). Indeed, our qualitative study showed 
that organizations in which assumptions reflect tolerance towards errors were more willing to 
reveal errors than organizations that were less tolerant. Our investigation in the healthcare 
institution, for example, revealed a high degree of openness towards errors. 

However, our investigation in the healthcare institution also indicated that tolerance 
towards errors does not necessarily lead to optimal error handling. Although a very open 
atmosphere concerning errors prevailed at the institution's main location, error handling was 
primarily aimed at short term error recovery. Structural action towards the analysis of factors 
underlying error occurrence was absent. Our qualitative study revealed that organizations with 
a decisive yet tolerant view towards errors showed a more active investigation of errors in an 
attempt to prevent them from reoccurring. Our investigation of the private taxes department, 
for example, showed that a decisive view towards error encouraged employees to investigate 
the underlying causes of error occurrence. This means that organizations should embrace 
assumptions about errors that prompt employees to engage in additional constructive action 
after errors occur. 
 In literature on organizational culture, it is indeed argued that so-called learning 
cultures should be based on pro-activity assumptions, to ensure organizational survival 
(Schein, 1992; Senge, 1990). As argued by Schein, cultures should reflect assumptions that 
lead employees to behave as pro-active problem-solvers and learners. "If the culture is built 
on fatalistic assumptions or passive acceptance, learning will become more and more 
difficult." (ibid, p. 394). 

Similarly, high reliability organizations (HRO's) are characterized by their pro-active 
course of action towards any situation that is other than normal (Weick & Sutcliffe, 2001). 
HRO's typically operate in complex environments, situated in high-risk industries (Perrow, 
1984). These organizations are typified as highly reliable, as they manage to have less than 
their fair share of accidents, even though they frequently encounter unexpected events (Weick 
& Sutcliffe, 2001). HRO's mindfulness to every situation that is out of the ordinary is 
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considered an important factor in their high reliability. By endorsing the active investigation 
of any deviation from the norm, they try to prevent situations where the sum of several small 
lapses can lead to disastrous organizational accidents (Rochlin, 1999; Reason, 1997; Weick & 
Sutcliffe). 

To conclude, the results of our qualitative study suggest that organizational tolerance 
and decisiveness towards error offer a meaningful framework for the categorization of error 
assumptions. Furthermore, data from the qualitative study were corroborated by existing 
literature, which suggests that constructive error handling is optimal when a tolerant yet 
decisive assumption prevails in an organization’s thinking about errors (see Figure 1). 
Following the results of Study 1 and the literature presented above, we expect an interaction 
of organizational tolerance and organizational decisiveness on constructive error handling. 

 
Hypothesis: People who are guided by organizational views reflecting a tolerant and 

decisive mindset towards errors deal with errors more constructively than people guided by 
other organizational views towards error. 
 

 

 
Figure 1. An orthogonal representation of the error assumption framework. The degree of 
Organizational decisiveness is depicted by the x-axis. The degree of Organizational tolerance is 
depicted by the y-axis. The plus and minus symbols reflect the expected (constructive/ destructive) 
influence of organizational error assumptions on error handling. 
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Methods 
Participants and design 
Ninety-two students voluntarily participated as part of a pre-master course in organization 
theory. The sample was composed of 52 women (54.7%) and 38 men (41.3%). Two 
participants chose not to reveal their gender. The mean age was 23.05 (SD = 1.49). On 
average, the participants had 6.45 years of working experience (SD = 2.58) in 5.06 
organizations (SD = 2.88). In this study we used a 2 (Organizational tolerance towards errors: 
intolerant vs. tolerant) × 2 (Organizational decisiveness towards errors: indecisive vs. 
decisive) between subjects design. The participants were randomly assigned to one of four 
scenarios. 
 
Procedure 
Before participants read the scenario, they were asked to put themselves in the situation to 
imagine how they would respond. They then read a scenario in which they were to envision to 
have made an error in their function as commercial assistant in the insurance company 
"AVES". Subsequently, participants were asked to imagine how errors were dealt with at 
"AVES". 

The scenario was built up around three information segments. First, participants were 
given information about their function. They were told that they worked as a staff member at 
the sales department of an insurance company. Part of their job description was to support an 
account manager by drawing up schedules and sorting out information. Further, their function 
consisted of drawing up and submitting tenders. They were to visualize their job as an 
interesting yet sometimes demanding position as all activities had to be geared to one another. 
Second, participants received information about the prevailing organizational view towards 
errors. Their department shared a view towards errors, similar to those held at other 
departments of the insurance company (for details, see below, section Manipulations). 

Third, after receiving information about their function and organization, participants 
found out they had made an error during their activities. They detected that flawed tenders 
had been sent to potential clients as an error had been made in the preparation process. 
because research has shown that severity of consequences and error type have influence on 
subsequent behavior (Homsma, Van Dyck, De Gilder, Koopman, & Elfring, 2007b, 2007c), 
the error description was set up in such a way that neither error type nor severity of 
consequences were evident. After reading the scenario, participants were presented with a 
questionnaire, in which they were asked to rate propositions on a scale from 1 (not applicable) 
to 5 (applicable). Finally, questions about relevant control variables and demographics were 
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asked. After filling out the questionnaire, the participants were debriefed and thanked. The 
total duration of the scenario was 10-15 minutes. 
 
Manipulations 
We manipulated the degree of organizational tolerance towards errors and the degree of 
organizational decisiveness towards errors. In the next paragraph, the manipulations are 
illustrated by the Organizational tolerance towards errors × Organizational decisiveness 
towards errors condition. The other manipulations are specified within parentheses. 

In your company error occurrence is tolerated [not tolerated]. When errors occur, an 
indecisive [decisive] view towards errors prevails. The whole organization is aware of 
this assumption about errors. According to your manager, error occurrence is tolerated 
[not tolerated]. When errors occur, the prevailing view towards these situations is 
phlegmatic [forceful]. 

 
Measures 
Manipulation Checks. Both manipulation checks were measured with two items. A sample 
item of the organizational tolerance towards errors manipulation is: 'It is allowed to make an 
error at AVES' (α = .85, M = 3.16, SD = 1.31). A sample item of the organizational 
decisiveness towards errors manipulation is: 'At AVES, a forceful view towards errors 
prevails' (α = .85, M = 2.95, SD = 1.18). 
Dependent Variables. Behavior after error occurrence was assessed by an adapted nine-item 
team learning behavior scale (Gibson & Vermeulen, 2003). Gibson and Vermeulen describe 
team learning behavior as a cycle of (1) experimentation (k = 2, α = .77, M = 2.39, SD = .89); 
(2) reflective communication (k = 3, α = .83, M = 2.45, SD = .87); and (3) knowledge 
codification (k = 3, α = .87, M = 2.44, SD = 1.02). For learning to occur, people have to 
search for potential improvements through experimentation. As initial analysis of the 
experimentation scale revealed heterogeneity, we decided to base the scale on two items. A 
sample item of the experimentation scale is: 'At AVES, errors lead to many new ideas about 
how work should be done.' Second, people have to engage in reflective communication to 
share and combine insights. A sample item of the reflective communication scale is: 'At 
AVES, there is open communication about errors.' Third, plans are needed to integrate the 
proposed solutions into the organizational context. A sample item of the knowledge 
codification scale is: 'At AVES, we attempt to record improvements that follow from error.' 
Further, the error management culture scale learning (EMCQ; Van Dyck, 2000, k = 3, α = .86, 
M = 2.62, SD = .94) was administered. A sample item is: 'At AVES, our errors point us to 
what we can improve.' 
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Control Variables. To control for possible effects on the dependent variables, participants 
were asked to complete a demographic questionnaire concerning gender and age. 
Furthermore, a combination of two items was used to measure perceived severity of 
consequences. The two items were measured on a scale ranging from 1 (not severe at all) to 5 
(extremely severe; α = .62, M = 3.75, SD = .65). A sample item is: 'How severe are the 
consequences of this error?'  
 

Results 
Manipulation checks 
Participants that envisioned a tolerant organizational mindset towards error, scored 
significantly higher on organizational tolerance towards errors (M = 4.27, SD = .57) than 
participants that envisioned an intolerant mindset towards error (M = 1.94, SD = 1.01; F (1, 
89) = 190.20, p < .0001, η2 = .69).4 No other effects were significant. 

Participants that envisioned a decisive organizational mindset towards error scored 
significantly higher on organizational decisiveness towards errors (M = 3.89, SD = .93) than 
participants that envisioned an indecisive mindset towards errors (M = 2.03, SD = .95; F (1, 
89) = 88.34, p < .0001, η2 = .50). Again, no other effects were significant. 
 
Table 5 
Observed Means and Standard Deviations for Manipulation Check and Dependent Variables 

Note. N = 90, means in the same row that do not share a superscript differ at p < .01. 

 
 
                                                 
4 Due to incidental missing values N varies between 92 and 90 participants. 

 Experimental condition 

 Intolerant Tolerant 

 Indecisive Decisive Indecisive Decisive 

 M (SD) M (SD) M (SD) M (SD) 

Sample n = 22 n = 22 n = 23 n = 25 
Manipulation check     

Organizational Tolerance 2.02a (.93) 1.86 (1.11) 4.47b (.46) 4.08b (.61) 
Organizational Decisiveness 2.11a (1.13) 3.88 (1.11) 1.96a (.75) 3.90b (.75) 

Dependent variables      
Experimentation 2.09a (.88) 2.17a (.89) 2.07a (.59) 3.17b (.69) 
Reflective Communication 1.82a (.71) 1.63a (.64) 2.78b (.86) 3.38c (.69) 
Knowledge Codification 2.06a (.91) 2.33a (.88) 1.94a (.63) 3.39b (.72) 
Learning 2.32a (1.00) 2.40a (2.21) 2.21a (.73) 3.47b (.45) 
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Control Variables 
Correlational analyses were performed to check for possible effects of the control variables on 
the dependent variables. Results showed that gender, age, education and severity of 
consequences were not significantly related to the dependent variables. A Univariate Analysis 
of Variance (ANOVA) revealed that participants in all four conditions had similar perceptions 
about the severity of consequences. The ANOVA revealed neither significant main effects 
(organizational tolerance, F(1, 87) = .18, ns; organizational Decisiveness, F(1, 87) = .21, ns) 
nor a significant interaction effect, F(1, 87) = .60, ns. 
 
Hypotheses testing 
We performed ANOVA's to test our hypothesis that people guided by a tolerant and decisive 
mindset towards errors deal with their errors more constructively than people guided by other 
mindsets towards error. Main effects were all qualified by the reported two-way interactions. 
Means and standard deviations are displayed in Table 5. 
 An ANOVA on experimentation revealed both significant main effects of 
organizational tolerance towards errors, F(1, 87) = 9.08, p < .01, η2 = .10, and organizational 
decisiveness towards errors, F(1, 87) = 13.25, p < .0001, η2 = .13. The main effects were 
qualified by a two-way interaction, F(1,87) = 10.06, p < .01, η2 = .11 of Organizational 
tolerance × Organizational decisiveness. People guided by a tolerant yet decisive notion 
towards errors scored higher on the experimentation scale than people guided by tolerant-
indecisive, intolerant-indecisive or intolerant-decisive notions towards error. 

An ANOVA on reflective communication revealed a main effect on organizational 
tolerance towards errors, F(1, 87) = 77.56, p < .0001, η2 = .47. As predicted, the ANOVA on 
reflective communication also revealed a significant Organizational tolerance × 
Organizational Decisiveness interaction, F(1, 87) = 6.54, p < .05, η2 = .07. People guided by a 
tolerant yet decisive notion towards errors showed more reflective communication than 
people in the other three conditions. 

An ANOVA on knowledge codification yielded both a main effect on organizational 
tolerance, F(1, 87) = 7.91, p < .01, η2 = .08 and organizational decisiveness, F(1, 87) = 26.65, 
p < .0001, η2 = .24. Further, an Organizational tolerance × Organizational decisiveness 
towards errors ANOVA revealed the expected two-way interaction on knowledge 
codification, F(1, 87) = 12.42, p < .001, η2 = .13. People guided by a tolerant yet decisive 
notion towards errors showed more knowledge codification than people guided by tolerant-
indecisive, intolerant-indecisive or intolerant-decisive notions towards error. 
 Analysis on the EMCQ scale learning revealed similar findings. Main effects were 
found for both organizational tolerance towards errors (F(1, 87) = 7.96, p < .01, η2 = .09) and 
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organizational decisiveness towards errors, F(1, 87) = 15.98, p < .0001, η2 = .16. The 
ANOVA on learning further yielded a significant Organizational tolerance × Organizational 
decisiveness interaction, F(1, 87) = 12.14, p < .001, η2 = .12. As on the team learning scales, 
people guided by a tolerant and decisive notion towards error showed higher learning than 
people guided by tolerant-indecisive, intolerant-indecisive or intolerant decisive notions 
towards error. 
 

-1

0

1

Intolerant Tolerant

Organizational tolerance towards errors

E
xp

er
im

en
ta

tio
n

-1

0

1

Intolerant Tolerant

Organizational tolerance towards errors
R

ef
le

ct
iv

e 
co

m
m

un
ic

at
io

n

 

-1

0

1

Intolerant Tolerant

Organizational tolerance towards errors

K
no

w
le

dg
e 

co
di

fic
at

io
n 

   

-1

0

1

Intolerant Tolerant

Organizational tolerance towards errors

L
ea

rn
in

g

 

 
 

Figure 2. Experimentation, Reflective communication, Knowledge codification and Learning as a 
function of Organizational tolerance towards errors and Organizational decisiveness towards errors 
(+1 and -1 standard deviations from the mean). 

 
Summarizing, people guided by a tolerant and decisive organizational mindset towards errors 
deal more constructively with their errors than people guided by other organizational mindsets 
towards errors. A tolerant yet decisive assumption about error led to more experimentation, 
reflective communication, knowledge codification and learning after error occurrence than the 
other manipulated assumptions (see Figure 2). Our Hypothesis was fully supported.  
 

GENERAL DISCUSSION 
Both Study 1 and Study 2 show that the organizational mindset towards errors is an important 
antecedent for error handling. Our studies provide first evidence of two dimensions – 
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organizational tolerance towards errors and organizational decisiveness towards errors – on 
which error assumptions can be classified. The core finding of our study is the support for an 
interaction between organizational tolerance and organizational decisiveness towards errors 
on constructive error handling. Data from the qualitative study suggests that constructive error 
handling is more likely when tolerant yet decisive assumptions about error prevail. The 
scenario yielded additional evidence for this finding. People that envisioned a tolerant and 
decisive organizational view towards errors reported higher generation of ideas, more 
reflective communication, more knowledge codification and higher learning than people 
guided by tolerant-indecisive, intolerant-indecisive or intolerant-decisive mindsets towards 
error. To our knowledge, no previous qualitative approaches towards the development of a 
meaningful error assumption framework have been undertaken. This makes our findings that 
more important as theorists argue that identification of underlying assumptions of 
organizational culture only provide meaning when they are anchored in concrete observations 
of behavior in organizations (e.g., Rousseau, 1990; Schein, 1990, 1992, 1996). 

The present study shows that the visible aspects of error culture – error handling 
practices – are led by shared organizational assumptions that guide people how to feel, think 
and react after error occurrence. Data from the qualitative study reveal the existence of shared 
assumptions about errors. Phase 1 of the qualitative study indicated that perceptions about 
error culture were shared across managers and employees at the operating level. Closer 
involvement with participating organizations in Phase 2 confirmed our findings from Phase 1. 
Investigation at the health care institution and the local tax authority revealed that error 
handling practices as well as perceptions of error culture were highly similar within working 
entities. This finding extends earlier research in which error culture was found to be a 
pervasive organizational characteristic (Van Dyck, 2000; Van Dyck et al., 2005). They 
showed that work groups were characterized by shared behavioral styles after error 
occurrence.  

Further, our findings are a step forward in overcoming cultural barriers towards 
learning from error. Although learning in organizational contexts is merited, literature shows 
that most organizations have difficulty to constructively deal with and learn from error 
(Carroll, 1998; Carroll, Rudolf, & Hatakenaka, 2002; Edmondson, 1996; Tucker, 2004). In 
many situations assumptions can be an important barrier for learning (Argyris, 1992; Schein, 
1993). Schein, for example, argues that bad habits and (unwritten) cultural rules have to be 
mastered before organizations effectively engage in learning. The finding that organizational 
tolerance and decisiveness towards errors interact, extends research that solely focuses on 
non-punitive approaches towards error (Firth-Cozens, 2001, 2004; Helmreich & Meritt, 2000; 
Leape et. al., 1998). Our findings show that a tolerant view towards errors is an essential, yet 
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insufficient condition to provoke learning from error. We showed that organizational 
tolerance towards errors is essential to create a culture in which employees are willing to 
disclose their errors. Tolerance towards errors alone, however, does not lead to structural 
analysis of factors underlying error occurrence. Whereas organizations with tolerant and 
indecisive views primarily engaged in short term error recovery, organizations with a tolerant 
and decisive view towards errors showed more active investigation, communication and 
learning. Besides organizational tolerance towards error, organizations thus also need to 
embrace assumptions that prompt employees to actively investigate the underlying causes of 
their disclosed errors. 

Our study extends earlier research by demonstrating that tolerance and decisiveness 
towards errors are underlying factors that lead to optimal error handling. Previous research 
has shown that individuals can learn from error. Training in which individuals are encouraged 
to learn from errors – error management training – have repeatedly led to better performance 
than traditional, error avoidant trainings (Chillarege, Nordstrom, & Williams, 2003; Dormann 
& Frese, 1994; Ivancic & Hesketh, 2000; Keith & Frese, 2005). Although the superiority of 
error management is widely established, knowledge about the underlying mechanism that 
leads to learning remains scarce. The error assumption framework may explain why error 
management training is superior to error avoidant training. 

Whereas in error avoidant training, the focus lies on the prevention of error 
occurrence, individuals are encouraged to make errors in error management training 
(Dormann & Frese, 1994). Participants are instructed to focus on the positive function of 
errors by reading statements such as 'Errors are great because you learn so much from them' 
and 'The more errors you make, the more you learn'. These instructions contain elements of 
both tolerance and decisiveness towards errors. First, participants of error management 
training are motivated to make as many errors as they want, thereby giving powerful 
indications that errors are tolerated during the training process. Second, participants are 
motivated to put errors to good use because they are asked to focus on the positive function of 
errors. Participants are thus motivated to actively investigate error occurrence because errors 
are characterized as a valuable source for improvement and performance. In sum, although 
more research is needed, error management training seems to promote a mindset that is 
tolerant yet decisive towards errors. 

A major strength of the present study is that it uses both qualitative and quantitative 
research methods. In line with Schein's (1990) perspective on how to study organizational 
culture, we started with a qualitative research approach to develop theory with high 
generalizibility and external validity. Study 2 provided experimental evidence of the 
suggested relations of the error assumption framework on error handling proposed in Study 1. 
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A potential criticism is that Study 2 is limited in that it does not permit behavior in real-life 
settings. However, the fact that Study 1 – for which external validity is less of a problem – 
provides illustrative evidence for our hypothesis argues against this potential limitation. In 
this sense, the methodologies complement each other as the strengths of the one compensate 
for the weaknesses for the other (Dipboye, 1990). 

An additional strength of our study is that the selected sample in Study 1 evolved from 
theoretical sampling. Theoretical sampling is aimed at the sampling of cases that encompass 
all aspects of the phenomenon one wants to investigate and is regarded as preferable for the 
development of dense theory (Eisenhardt, 1990; Strauss & Corbin, 1990). As we focused on 
the development of an error assumption framework with predictive value on error handling, 
we selected a sample of organizations that formed polar types on this aspect. More specific, 
organizations were invited to participate, based on their differences in error handling styles. 
This means that we approached organizations that were characterized by either doing well on 
constructive error handling or doing poorly on constructive error handling practices. 

Further, data were collected from top-level down to the operating floor to investigate 
whether assumptions were similar throughout work units. In Phase 1 of the qualitative study, 
we were able to interview both managers and employees in four organizations. We increased 
our involvement with the participating organizations in Phase 2 to investigate whether 
assumptions about error were shared throughout units, independent of the level of hierarchy. 
The qualitative study revealed similarity in error assumptions for employees at different 
hierarchical levels within the same working-units. The management-board as well as 
employees at the main location of the health care institution, for example, all perceived 
tolerant yet indecisive assumptions about error. 

We observed differences in shared error assumptions between work-units of the same 
organization. At the main location of the health care institution, for example, error 
assumptions differed from those perceived at the 'isolated' residence. Similarly, investigations 
at the local tax authority revealed differences between departments. The private taxes 
department shared different assumptions about error than did the client service department. 
Error culture can thus differ widely, irrespective of type of work. This is an important finding 
as it suggests that assumptions about error are not dependant on type of work. We argue that 
all types of organizations, although in different ways, can benefit from a tolerant yet decisive 
mindset towards errors. Organizations operating in sectors characterized by high 
environmental uncertainty can promote analysis and communication about errors aimed at the 
development of incremental and radical innovations. Organizations operating in a more stable 
environment, on the other hand, can promote analysis and communication about errors aimed 
at the prevention of similar errors in the future. 
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Of course, the present study also has limitations that need to be considered. Although 
the main focus in Study 2 was to establish the predictive value of the developed error 
assumption framework, a potential limitation is that the study relied on a student sample. In 
The Netherlands, however, it is common for students to have (part-time) jobs. In our sample, 
participants had on average 6 years of work experience in, on average, 5 different 
organizations. It is therefore likely that participants were able to envision the portrayed 
business scenario. Further, there are no reasons to expect that students would behave 
differently from other populations (Dipboye, 1990). 
 Although the predictive value of the framework was established, it is yet unclear 
through which processes error assumptions affect subsequent behavior. Organizational error 
assumptions might influence behavior as they induce occupational attribution styles. Logical 
attribution strategies for employees in organizations with an intolerant mindset towards errors, 
for example, would be to deny responsibility and control over the error cause (e.g., "the 
service department is structurally late in giving me the information that I need to perform my 
tasks adequately") in order to prevent blame or punishment. Assumptions reflecting a tolerant 
yet decisive mindset towards errors might induce people to engage in constructive behavior as 
they acknowledge responsibility and control by attributing to internal and unstable causes (cf. 
Homsma, Van Dyck, Koopman, & Elfring, in press). 
 As mentioned in our introduction, learning is considered to be vital for organizations. 
An often mentioned rationale for the necessity to learn is that learning aids organizations to 
stay or become a strong competitor in their field (e.g., Levitt & March, 1988; Schein, 1993; 
Summers, 1980). While further research is needed, our study sheds considerable light on how 
the organizational mindset towards error influences shared error handling. Whereas abundant 
literature acknowledges that the influence of cultural assumptions on employee behavior is 
substantial (e.g., Argyris, 1992; Schein, 1992), there is little knowledge on how to create a 
culture that promotes constructive error handling. An essential step towards the promotion of 
constructive error handling is that organizations become aware of their organizational mindset 
towards errors. In this sense, the error assumption framework forms a tangible tool for 
organizations to see further than their espoused values and instead, start thinking about their 
real, enacted mindset towards errors. The visible aspects of error culture – such as behavioral 
styles after error occurrence – thereby, can serve as valuable indicators for managers to 
commence thinking about the shared underlying assumptions about error. Absence of 
communication about errors, for example, should deserve close managerial attention as such 
destructive behaviors are evident symptoms of destructive organizational assumptions about 
error. Certainly, awareness of the organizational assumption about errors does not 
automatically lead to the creation of a culture that promotes constructive error handling 
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because cultural change is a difficult process because underlying assumptions are resistant to 
change (Argyris, 1992; Argyris & Schön, 1978; Schein, 1992; Trice & Beyer, 1993) 
Awareness about assumptions, however, an essential first step engage in effort to change 
underlying cultural assumptions. 

Further, although we acknowledge that changing organizational culture is difficult, 
managers should be aware of their influence towards the creation of a culture that promotes 
constructive error handling and stimulates organizational performance. Research in the 
healthcare institution and the local tax authority showed that work units within organizations 
can have different assumptions about errors. The vision of the departmental manager of the 
'isolated' health care institution, for example, was shared throughout his residence. It would 
therefore be prudent for managers to think about their department's assumptions about errors 
and recognize their own influence. The creation of a culture that is tolerant towards errors, 
thereby, is not enough. Managers should work towards a culture that encompasses both 
tolerance and decisiveness if they want to promote constructive error handling and learning 
from error. 



 



 

 
 
 
 

CHAPTER 3 
Overcoming errors: A closer look at the attributional mechanism1 

 
We extend the knowledge about the causal attribution mechanism by investigating the roles of 
causal ascription (stability and locus of causality) and causal interpretation (personal control 
and responsibility) after error occurrence. One hundred twenty-five participants were 
randomly assigned to one of four experimental conditions (internal vs. external by unstable 
vs. stable attribution instructions). Internal unstable ascriptions lead to higher perceived 
control after error occurrence. Both control and responsibility, in turn, predict task behavior. 
While causal interpretation predicts outcome measures, causal ascriptions are related to the 
same measures only indirectly. Implications for research and practice are discussed. 
 
"Errors are always forgivable if one has the power to acknowledge them." (De La 
Rochefoucauld, 1815, p. 86). With this aphorism, the French author may have pointed out the 
impact of the construal of meaning after causes have been assigned to errors. People identify 
such causes, as it is functional to obtain knowledge about events, for example for the purpose 
of undertaking subsequent action (Kelley, 1971). Assigned causes can lead to considerable 
differences in behavior (Weiner, 1985, 1986). It has been shown that causes like lack of effort 
are more desirable than others (e.g., lack of ability), as they lead to constructive (e.g., 
determination) rather than destructive (e.g., learned helplessness) behavior (Anderson, 1983; 
Dweck, 1975; Försterling, 1985; Medway & Venino, 1982; Weiner, 1986). 

In error management training, behavior after error occurrence is influenced by the 
presentation of positive error heuristics like "I have made an error. Great!" (Heimbeck, Frese, 
Sonnentag, & Keith, 2003). These positive error heuristics are presented to facilitate 
emotional coping after error occurrence, thereby aiding people to consider that errors can also 
be interpreted as informative feedback (Heimbeck et al., 2003). It has been shown that error 
management training leads to more functional task behavior such as more requests for 
assistance, less frustration and better performance than does error avoidant training 
(Chillarege, Nordstrom, & Williams, 2003; Nordstrom, Wendland, & Williams, 1998). 

                                                 
1 The corresponding reference is: Homsma, G. J., Van Dyck, C., De Gilder, D., Koopman, P. L., & Elfring, T. 
(2007a). 
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People thus engage in functional behavior when they interpret error occurrence as a 
situation from which positive aspects can appear. Although restraining negative emotional 
reactions after error occurrence leads to functional, performance oriented interpretations of 
error, it is not clear how the process of interpretation after error occurrence leads to functional 
task behavior. Our goal is therefore to establish the influence of causal attribution on behavior 
after error occurrence, based on three literatures of success and failure attribution (theory of 
motivation and emotion, Weiner, 1985; self-efficacy theory, Bandura, 1982; theory of learned 
helplessness, Abramson, Seligman and Teasdale, 1978). We propose, furthermore, a new way 
of studying the causal attribution mechanism. We decided not to use explicit causes such as 
lack of effort for the manipulation of the causal attribution dimensions as recent research has 
shown that explicit causes do not lead to equivalent outcomes on the causal attribution 
dimensions (Van Dyck & Homsma, 2005). We will first found our proposition that causal 
assignment after error occurrence influences subsequent behavior. Next we will describe in 
detail the new way of studying the causal attribution mechanism. 
 
Attribution after Error Occurrence 
Behavior after error occurrence is related to performance. Edmondson (1996) found that 
teams that were more open about errors, had a more constructive error handling approach and 
better performance than groups that were less open about errors. Functional behavior after 
error occurrence is optimized by means of early error detection, quick and effective correction 
and error analysis (Van Dyck, 2000). Although behavior after error occurrence is associated 
with performance, little is known about the origin of those behaviors. Weiner’s (1985, 1986) 
attributional model of motivation and emotion has identified causal attributions as important 
predictors of behavior. The causes that people perceive (e.g., after making errors) can be 
classified among three common dimensions: locus of causality, stability, and controllability, 
with intentionality and globality as possible other dimensions (Weiner, 1985). Heider (1958) 
proposed the most fundamental dimension: locus of control. Causes can be attributed to 
factors within the person (internal locus) or to factors that lie within the environment (external 
locus). Weiner, Frieze, Kukla, Reed, Rest and Rosenbaum (1971) later redefined this causal 
dimension into locus of causality, thereby differentiating the dimension locus (of control) 
from perceived control. They further reasoned that some causes are perceived as constant 
whilst other causes are perceived as unstable, and proposed a second dimension of causality: 
stability. A cause, apart from being internal or external, is defined as stable when it remains 
constant, and as unstable when it is likely to fluctuate. Rosenbaum (1972) proposed the 
dimension controllability by recognizing that causes like effort, mood and fatigue all are 
considered to be internal, unstable causes, but differ in the extent to which control can be 
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exerted over them. That is, mood and fatigue are causes that are to a lesser degree under 
control than effort expenditure. Although it is beyond dispute that controllability plays an 
important role in giving meaning to situations, there has been some debate about the 
incorporation of this third dimension control in the 2 (locus of causality) × 2 (stability) 
classification (e.g., Hewstone & Antaki, 1988). 

A major complication of the attributional model is that the three dimensions, although 
conceptually distinct, are also highly interrelated (e.g., Anderson, 1983). As a result, some 
combinations of the 2 (Locus of causality) × 2 (Stability) × 2 (Control) classification that 
Weiner (1985) proposed, seem contradictory. As Weiner (1986, pp. 49-50) noted, "external-
controllable and stable-controllable causes are difficult to imagine". For example, if a striker 
in a soccer match assigns a missed scoring opportunity to the poor condition of the soccer 
pitch (assignment to an external locus), there is little room for the striker to gain control over 
the situation. In the same vein, stable-controllable attributions are difficult to imagine. When 
for example, the striker attributes a missed goal scoring opportunity to a lack of ability 
(assignment to stable cause), there is again little room for the striker to gain a certain amount 
of control over the situation. In the remainder of the introduction it is discussed how we have 
dealt with this contradiction, by proposing a new way to study the causal attribution 
mechanism. 
 
Causal Ascriptions and Behavior 
As causal attributions have big impact on subsequent behavior, several theories have 
described the influence of causal attributions. Research has shown that internal unstable 
ascriptions after failure generally lead to more functional behavior than the other types of 
ascriptions (Abramson, et al., 1978; Bandura, 1982; Weiner, 1985). Weiner (1985) proposed 
that unstable causal ascriptions after failure lead to constructive behavior as the expectancy to 
perform those tasks successfully remains unaffected. That is, if the cause of an outcome is 
seen as unstable, the cause that led to the negative outcome is not necessarily expected to 
occur again and, therefore, the expectancy to perform well on that task would remain 
unaffected. If, on the other hand, a cause of an outcome is considered as stable, the cause is 
expected to reoccur when working on the same task, and thereby lowers the expectancy to 
perform well on that task. 

Following Bandura (1977), desirable causes for failure are low effort or bad luck 
because those explicit causes should lead to desirable attributions (internal and external 
unstable respectively) which maintain the belief in one's capabilities to organize and execute 
the sources of action required to manage prospective situations.  
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In Seligman's theory of learned helplessness (Abramson et al., 1978; Maier & 
Seligman, 1976) it is suggested that situations can be perceived as generally controllable or 
uncontrollable, which lead to feelings of determination or feelings of learned helplessness. 
Attributing outcomes to controllable causes such as effort, an internal unstable attribution, 
would then lead to an active task approach. Attributing outcomes to uncontrollable situations 
such as lack of ability, in contrast, would lead to the undesirable causes of learned 
helplessness (Dweck, 1975). 

It has thus been argued that the dimensions of causal attribution, locus of causality, 
stability and controllability predict desirable and undesirable behavior after failure. Internal 
unstable and internal controllable causal ascriptions after failure should lead to functional task 
behaviors such as persistence, an active approach towards achievement tasks and unimpaired 
performance. On the other hand, stable, stable internal, and uncontrollable causal attributions 
after failure lead to less functional task behavior such as lower persistence and effort 
expenditure. The key question, however, is whether the influence of attributional style on 
behavior after failure situations is similar to the influence of attributional style on behavior 
when people make errors.   

To our knowledge, only one study has explored attributional style in relation to error 
handling behavior. Van Dyck (2007a) found that internal, controllable attributions after error 
occurrence led to better performance. When participants acknowledged responsibility for an 
error and made control oriented suggestions for improvement in future tasks, control, learning 
and performance were enhanced. This finding is in line with the attribution literature as well 
as with research on attributional retraining (for an overview, see Försterling, 1985). If people 
attribute failure to their own lack of effort (an internal and unstable cause), this is likely to 
lead to an active task oriented approach (Dweck, 1975). It has been shown that such desirable 
causes also lead to functional task behaviors such as high persistence and accuracy (e.g., 
Chapin & Dyck, 1976; Fowler & Peterson, 1981; Schunk, 1981). Concerning the relation 
between causal ascription and behavior after error occurrence, we expect that:  
 

Hypothesis 1: Internal unstable causal ascription of error leads to more functional 
task behavior than the other types of causal ascription. 
 
In the current study we use an alternative approach to study the relations between causal 
ascription and functional task behavior. In the majority of studies investigating the influence 
of the dimensions of causal attribution on behavior, explicit causes such as lack of effort have 
been used for the manipulation of locus of causality and stability (e.g., internal and unstable; 
Weiner, 1985). We decided not to use explicit causes for the manipulation of locus of 



A Closer Look at the Attributional Mechanism 

 

51

causality and stability as recent research has shown that explicit causes do not lead to 
equivalent outcomes on the dimensions of causal attribution (Van Dyck & Homsma, 2005). 
Van Dyck and Homsma showed that people may ascribe and even agree upon explicit causes, 
but do not have to take action that is in line with this explicit cause. People might agree upon 
explicit causes for events such as lack of effort when performing a certain task, but do not 
necessarily have to make an internal and unstable ascription for that explicit cause. Van Dyck 
and Homsma studied participants who were presented with tasks for which too little time was 
offered. Time pressure was indeed recognized by almost all participants (93%) as the primary 
cause. This explicit cause, however, yielded striking differences on the causal attribution 
dimensions. With the cause time pressure in mind, some ascribed the locus internally whilst 
others made external ascriptions. There may, thus, be a difference between the assignment of 
an explicit cause and the ascription to causal attribution dimensions. Explicit causes may 
therefore be less appropriate for the manipulation of causal attribution dimensions. 

Although it has been shown quite convincingly that explicit causes like lack of effort 
are more desirable than other explicit causes (Weiner, 1980, 1985), it is not clear whether the 
causal attribution mechanism is sufficiently explained by the causal dimensions of locus of 
causality and stability. A second disadvantage of using explicit causes for the manipulation of 
explicit causes namely is that they also automatically involve a certain amount of causal 
interpretation. An explicit cause such as lack of effort, for example, is meant to bring forth an 
internal and unstable ascription. This internal and unstable ascription would then lead to 
subsequent functional task behavior. Another plausible possibility is that instead of an internal 
and unstable ascription, this explicit cause can bring forth an interpretation of being capable to 
pursue that same task successfully in the future; the perception of personal control. By using 
explicit causes for the manipulation of ascription, it is thus not clear whether causal 
ascriptions (e.g., internal and unstable) or interpretational processes (e.g., perceived control) 
affect behavior. For example, if the explicit cause lack of effort is presented, it is not obvious 
whether functional task behavior is caused by an internal and unstable ascription or by the 
perception of personal control.  

Explicit causes such as lack of effort may thus yield unforeseen interpretation 
processes that can not be controlled by the researcher. A manipulation of locus of causality 
and stability without using explicit causes creates the possibility to study the effects of locus 
of causality and stability on behavior without unforeseen influences of interpretational 
processes such as the perception of control. To our knowledge, this is one of the first studies 
that investigates causal ascription (locus of causality and stability) separately from unforeseen 
influence of the highly interrelated yet distinct causal dimension of control.  
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By manipulating causal ascriptions (e.g., internal and unstable) without affecting 
causal interpretation following from those assigned causes (e.g., perceived control) the 
separate effects of causal ascription after error occurrence on functional task behavior can be 
tested. We propose that causal ascriptions influence functional task behavior through the 
causal interpretation process. We will also report findings on the partition of the attribution 
mechanism into a causal ascription and a causal interpretation component. In the following 
section the concepts of causal ascription and causal interpretation will be further developed. 
 
Causal Ascriptions and the Process of Interpretation 
We consider causal ascription as a core causal characteristic which by itself does not convey 
meaning. After core causal characteristics of the error have been identified (e.g., internal and 
unstable), meaning can be construed by the process of interpretation, which, we propose, in 
turn influences subsequent behavior. 

We argue that the interpretational process after error occurrence consists of 
interpretations related to personal control and responsibility. As discussed earlier, control has 
a strong influence on behavior, but there has been quite some debate about the incorporation 
of this dimension into the locus of causality and stability classification. We argue that in 
contrast to the causal dimensions stability and locus of causality, the amount of control 
implies interpretation of the situation whilst locus of causality and stability in essence are core 
causal characteristics, which in itself do not convey meaning. 

The importance to study the separate effects of causal ascription (locus of causality 
and stability) and the interpretational process is further accentuated by research concerning 
perceived control. Research has shown that perceived control over negative outcomes has a 
large impact on behavior. Anderson and Arnoult (1985) demonstrated the superiority of 
control after failure over the other causal dimensions in predicting depression, loneliness and 
shyness. One of the first studies investigating the impact of control on negative outcomes 
were rat experiments of Mowrer and Viek (1948). Rats that were unable to control electrical 
shocks developed dysfunctional eating behaviors, whilst control rats eating behavior was not 
greatly affected. Hiroto and Seligman (1975) similarly demonstrated that people who perceive 
an inability to control outcomes perform poorer than people who perceive the ability to 
control outcomes. Similarly, Van Dyck (2007a) found that making suggestions for 
improvement after error occurrence which were under control of the participant led to 
enhanced learning and performance. Thus, we propose that the degree of perceived control 
after error occurrence influences functional behavior. 

We further propose that the interpretational process after error occurrence comprises, 
in addition to control, the degree of responsibility people perceive. In describing six areas of 
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research; locus of control, personal causation, intrinsic-extrinsic motivation, perceived 
freedom, reactance and learned helplessness, Weiner (1980, p. 269) argued that these research 
areas "were all associated with the allocation of responsibility along an internal (self) versus 
external (environmental) dimension". Responsibility can be denied by assigning outcomes to 
external causes, but can alternatively be acknowledged by attribution to either stable, or 
unstable internal causes (Tesser, 1988). Acknowledging responsibility is presumed to produce 
desirable behaviors such as openness to information and expectancy of success. Denying 
responsibility, in contrast, leads to undesirable behavior such as avoidance of information, 
lowered expectancy of success and lack of realism (Weiner, 1980). 

We argue, therefore, that the core causal ascription can be classified by stability and locus 
of causality. From classified error causes, meaning can then be construed by the process of 
interpretation. This process of interpretation comprises perceived personal control and 
responsibility.  

People do not automatically perceive control or acknowledge responsibility after errors. 
Before errors can be interpreted, the cause of the error has to be identified. Proposing that 
personal control and responsibility stem from the causal ascription of error (Hypotheses 2 and 
3), we further predict that the interpretational process mediates the relationship between the 
ascription of causes and functional task behavior. 

 
Hypothesis 2: Internal unstable causal ascription of error leads to more personal 

control than the other types of causal ascription. 
Hypothesis 3: Internal causal ascription of error leads to more responsibility than the 

other types of causal ascription. 
Hypothesis 4: Personal control and responsibility mediate the relationship between 

the ascription of causes and functional task behavior. 
 

Method 
Participants and Experimental Design 
One hundred twenty-five students participated in the experiment.2 The sample was composed 
of 84 (67%) women and 41 men. Mean age was 20.77 (SD = 3.16). In return for their 
participation, they received seven Euros. Locus of causality (internal vs. external) and 
                                                 
2 Data from 15 individuals were excluded from further analyses. Thirteen participants successfully finished Trial 
3, defying our error inducement of the task. Analyses revealed that the participants who accomplished the level 
within six minutes had far more experience in playing the game Lemmings™ (M = 4.50) than the participants 
who had not accomplished Trial 3 (M = 1.90; t (137) 6.85, p < .001. One participant was unable to complete the 
experiment as the computer she was working on broke down and one participant erroneously claimed having 
finished Trial 3. 
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stability (stable vs. unstable) were manipulated in a 2 × 2 between subjects design. 
Participants were randomly assigned to one of the four experimental conditions. 
 
Task 
Participants were informed that during the experiment, tactical insight was investigated by 
playing three trials of a video game. A demo of Lemmings™ developed by Kay (1991) was 
used for these three trials. Lemmings™ is a video game where the objective is to lead a group 
of lemmings from an entry point to an exit point. In order to advance to the next level, one has 
to save a certain percentage of lemmings. The video game is built up around different 
functions that can be used to develop strategies to lead the lemmings to an exit point. If, 
however, your strategy is wrong, the lemmings wander aimlessly into dangerous situations. 
When a level is successfully accomplished, an access code for entry to the next level is 
presented. Each level has its unique access code, consisting of ten characters. 
 
Functions. The game can be played by using eight functions: climbing, floating, exploding, 
blocking, building, bashing, mining, and digging. 
 
Procedure 
Participants were seated in separate cubicles and were asked to follow the instructions 
provided on the computer screen. Participants were informed that during the experiment their 
tactical insight was investigated during three trials of the video game Lemmings™. The first 
screen on the computer welcomed the participants after which they were asked to complete a 
questionnaire. The questionnaire measured possible covariates. After filling in the 
questionnaire, participants played three trials of the video game. At the start of each trial 
participants received a manual and the manipulations were enforced.  

The first manual informed participants about the objective of the game, game controls 
and information presented by the game. The purpose of Trial 1 was to familiarize the 
participants with the game. Trial 1 was completed when participants successfully played one 
level of the game while working through the manual of Trial 1. After participants finished 
Trial 1, the experimenter checked whether they had worked through the manual correctly. No 
time limit was set for Trial 1, so that participants could take their time to get familiar with the 
game. 

During Trial 2, the participants were focused on the errors they made during the game 
and we let them take notice of the game’s performance element. Before the start of Trial 2, the 
experimenter handed over the second manual and told the participants they could play for ten 
minutes. Ten minutes was ample time for the participants to be confronted with errors and to 
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accomplish several levels. Each time they made an error, participants were asked to pause the 
game and to write down a short error description in the manual. On average the participants 
wrote down 2.15 errors (SD = 1.17). The participants could check the time they had left, as an 
alarm was set. 

Trial 3 introduced a level that contained an error inducement. At first sight, the level 
seemed attainable with a fairly easy strategy. However, there was only one efficient strategy 
to accomplish Trial 3. The participants were instructed to play the presented level for a 
maximum of 6 minutes. The experimenter gave the impression that it was possible to finish 
the more difficult third level by instructing the participants to call for the experimenter when 
they had accomplished Trial 3. As in Trial 2, the participants could check the time they had 
left. The experimenter stopped the participants from working on the task when the alarm 
sounded. After being stopped from working on Trial 3, participants were asked to describe the 
strategies they had used during Trial 3, and were asked to fill out measures concerning causal 
attribution and their expectancy towards accomplishing Trial 3 if they would have another 
possibility to play Trial 3. After filling out the questions, the participants were debriefed, 
thanked and paid. The total duration of the experiment was 45-60 minutes. 
 
Manipulations 
The use of causal ascriptions (Stability × Locus of causality) was manipulated by instructing 
participants think about stable/unstable and internal/external causes when attributing their 
errors. As we were interested in the process of error cause interpretation, we made a 
distinction between the assignment of causal ascriptions and the subsequent process of 
interpretation. That is, we manipulated the causal ascriptions of Stability (stable vs. unstable) 
× Locus of causality (internal vs. external) and measured subsequent interpretations (see 
Measures section). In the next paragraph, the manipulations are illustrated by the internal 
stable condition. The other manipulations are specified within parentheses. 

Before each trial we presented the text: "It is likely that you will make errors during 
this trial. Errors can be explained by a lot of different causes. During this trial, the purpose is 
to think of causes that are relatively stable [unstable] and related to you [the situation]. This 
means that the error is likely to [does not necessarily] occur again, and that the cause of error 
should be attributed internally [externally]". Thus, while explicit instructions were given to 
think about certain ascriptions, no actual examples of these ascriptions were offered. 

In the manuals of Trial 1 and 2 the following text was presented: "Before starting this 
trial, we have asked you to think about possible causes for the errors you would make. Try to 
think of causes that are relatively stable [unstable] and relate to you [the situation]. What kind 
of causes of this type can you give for the errors you have listed?" In total, participants were 



Chapter 3 

 

56 

reminded of the manipulation five times: before each of the three trials; and in the manuals of 
Trial 1 and 2. 
 
Measures 
Control Variables. To control for possible effects on the dependent variables, participants 
were asked to complete a demographic questionnaire concerning gender, age and education. 
Furthermore, a combination of two items was used to measure game proficiency. The two 
items were 'attitude towards video games' which was measured on a scale ranging from 1 (I 
really dislike playing video games) to 5 (I really like playing video games), and 'amount of 
experience in playing the game Lemmings™' which was measured on a scale ranging from 1 
(I have no experience at all in playing Lemmings™) to 6 (I have a lot of experience in playing 
Lemmings™; k =2, Cronbach alpha = .56). 
 
Error Attribution. To measure the dimensions (a) locus of causality; (b) stability and; (c) 
personal control, we used the corresponding items of the Causal Dimension Scale II (CDSII; 
McAuley, Duncan, & Russell, 1992). The proposed attribution dimension (d) responsibility 
was measured with a self developed 3-item scale similar to those of the CDSII.  

All items were measured on a 5-point scale. In this experiment we changed the root of 
each item "Is the cause something" as used in the CDSII (McAuley et al., 1992) to "Is the 
cause of the error something" (e.g., Is the cause of the error something you can regulate?). 

The dimensions locus of causality (k = 3, Cronbach alpha = .71) and stability (k = 3, 
Cronbach alpha = .61) were used as a manipulation check. Personal control (k = 3, Cronbach 
alpha = .69) and responsibility (k = 3; Cronbach alpha = .79) are mediators in our theoretical 
model. The responsibility scale consists of the items: "Is the cause of the error something: (1) 
you hold yourself responsible for –  you hold yourself not responsible for; (2) you are liable 
for  –  you are not liable for; and (3) that is accountable to you – not accountable to you." 
 
Functional Task Behavior. Task behavior in Trial 3 was measured by (a) the perceived 
amount of expectancy of success after Trial 3; (b) the amount of exploratory behavior 
throughout Trial 3; (c) the efficiency of the proposed strategy after Trial 3; and (d) the quality 
of the proposed strategy after Trial 3. 
 

Expectancy of success. After Trial 3, participants were asked to estimate the total 
number of attempts they would need to accomplish Trial 3. The item was measured on a scale 
with 1 (I need one more attempt to accomplish Trial 3) and 9 (I need nine or more attempts to 
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accomplish Trial 3) as anchor points. We reverse-scored the expectancy of success measure 
so that higher scores would indicate a higher expectancy of success. 

 
Exploratory behavior. Participants were asked to describe the strategies they had used 

while working on Trial 3. To arrive at a measure for exploratory behavior, each strategy was 
rated for functions. Exploratory behavior could thus range from 0 (no functions have been 
used) to 8 (all eight functions have been used). Two coders, blind to the experimental 
conditions, the first author and a graduate student, rated the strategies for the eight different 
functions (climbing, floating, exploding, blocking, building, bashing, mining, and digging). 
The graduate student was familiar with the game and the level played in Trial 3. The overall 
inter-rater agreement for the eight functions was sufficient (Cohen's kappa = .78). 

 
Strategy. After Trial 3, participants were asked to describe the strategy they would use 

if they had one more try. For Trial 3, the successful and most efficient strategy consisted of a 
combination of five functions (climbing, floating, blocking, digging and exploding). Each 
strategy was coded for these five functions. Strategy could thus range from 0 (no correct 
functions suggested) to 5 (five correct functions suggested) as anchor points. The overall 
inter-rater agreement was sufficient (Cohen's kappa = .79). 
 

Quality of strategy. The strategies that participants said they would use if they had one 
more try were all tested for quality (the percentage of saved lemmings). In the first step, the 
two coders independently of each other developed a classification for all described strategies. 
A comparison of the two classifications revealed that the two coders agreed on 10 strategies. 
Besides the ten strategies they agreed on, one coder had identified two extra strategies. The 
two coders discussed these two strategies and agreed to put the two strategies into the strategy 
classification.3 In the second step, all 12 strategies were tested. Seven strategies led to a 
saving percentage of 0. Two strategies led to a saving percentage of 33.4, one strategy led to a 
saving percentage of 90, one strategy led to a saving percentage of 95 and one strategy led to 
a saving percentage of 98.5. The percentage of saved Lemmings associated with the strategy 
was used as our measure of quality of strategy. 

 
 
 
 

                                                 
3 The two strategies the coders initially disagreed on were low quality strategies which one coder had placed 
under the strategy: no strategy. The two strategies were tested and did not lead to saved lemmings. The two 
taxonomies developed by the coders, thus do not lead to different results. 
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Results 
Manipulation Check 
The manipulations of the causal dimensions locus of causality and stability were successful. 
Participants that had been instructed to attribute errors to internal causes scored significantly 
higher (M = 3.18, SD = 1.00) on an internal locus of causality than participants that had been 
instructed to manipulate errors to external causes (M = 2.71, SD = .93; F(1, 122) = 6.07, p = 
.02). Participants that had been instructed to attribute errors to stable causes scored 
significantly higher (M = 2.68, SD = .85) on stability than participants that had been instructed 
to manipulate errors to unstable causes (M = 2.30, SD = 1.00; F(1, 122) = 4.47, p =.04). 
 
Control Variables 
The majority (67%) of our participants were female. Univariate Analyses of Variance 
(ANOVA) with gender included as a factor revealed that gender greatly affected personal 
control, responsibility and functional task behavior. Correlational analyses further showed 
that game proficiency was significantly correlated with expectancy of success (r = .30, p < 
.01), exploratory behavior (r = .33, p < .01), strategy (r = .24, p < .01), and quality of strategy 
(r = .33, p < .01). Gender was included as a factor in all analyses. Gender differences are 
reported whenever they reach conventional levels of significance. The control variable game 
proficiency was used as a covariate in all analyses. Partial correlations among the studied 
variables are displayed in Table 1. The results do not differ substantially when the covariate 
Game proficiency is left out of the analyses. 
 
Hypotheses Testing 
Effects of Causal Ascriptions on Functional Task Behavior. A 2 × 2 (Locus of causality × 
Stability) multivariate analysis of variance (MANOVA) on expectancy of success, 
exploratory behavior, strategy and quality of strategy was performed to test Hypothesis 1 that 
internal unstable ascriptions lead to more functional task behavior than the other types of 
causal ascription styles. 

The MANOVA revealed a significant univariate two-way interaction effect of 
Stability × Locus of causality on quality of strategy (F (1, 122) = 5.19; p <.05, η² = .04). The 
nature of the two-way interaction is depicted in Figure 1. As predicted, internal unstable 
ascriptions led to a higher percentage of saved Lemmings than internal stable and external 
unstable ascriptions. Internal unstable ascriptions, however, did not lead to a higher 
percentage of saved Lemmings than external stable ascriptions. 
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Figure 1. Quality of strategy as a function of Locus of causality and  
Stability (+1 and -1 standard deviations from the mean). 
 

Although there was a trend (see Table 2), internal unstable ascriptions did not lead to more 
exploratory behavior than the other types of causal ascriptions (F (1, 122) = 1.95, ns). There 
was an unpredicted significant univariate main effect of locus of causality on exploratory 
behavior, (F (1, 122) = 6.07, p < .05, η² = .05). Participants that were instructed to attribute 
errors to internal causes showed more exploratory behavior (M = 2.03, SD = 1.41) than 
participants instructed to attribute errors to external causes (M = 1.42, SD = 1.35). The 
predictions that internal unstable ascriptions lead to higher expectancy of success and better 
strategies than the other causal ascription styles were not supported. There were no interaction 
effects of Stability × Locus of causality on expectancy of success, F (1, 122) = .02, ns, and 
strategy (F (1, 122) = .63, ns). Means and standard deviations are presented in Table 2. 
 
Effects of Causal Ascriptions on the Causal Interpretation Process. In Hypothesis 2 we 
predicted that internal unstable ascriptions would lead to more personal control than would 
other types of causal ascriptions. An ANOVA on personal control revealed a two-way 
interaction of locus of causality and stability (F (1, 122) = 4.74, p = .03, η² = .04)4. The nature 
of the two-way interaction is depicted in Figure 2. As predicted, internal unstable ascriptions 
led to more personal control than internal stable and external unstable ascriptions. Internal 
                                                 
4 This effect was qualified by a significant Gender × Locus of causality × Stability interaction, F(1, 121) = 5.91, 
p < .02. Simple effects analyses revealed no overall differences in personal control between men and women, 
F(1, 123) = .01, ns) When we examined each sex differently, we found that the Locus of causality × Stability 
interaction was highly significant for men, F(1, 37) = 7.22, p = .01, but not for women, F (1, 81) = .04, ns. 
Simple effects analyses revealed that men perceived more personal control when they ascribed errors to internal 
unstable and external stable causes than when they ascribed errors to internal stable and external unstable causes, 
F(1, 37) = 7.22, p = .01. 
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unstable ascriptions, however, did not lead to more personal control than external stable 
ascriptions. Hypothesis 2 was partially supported. 
 
Table 2 
Observed Means and Standard Deviations for Manipulation Check Variables, Causal Interpretation 
and Task Behavior with Gender included as a between persons-factor and Game proficiency included 
as a covariate 

Note. N = 125, means in the same row that do not share a superscript differ at p < .05. 

 
We further predicted that internal ascriptions would lead to more responsibility than external 
ascriptions (Hypothesis 3). ANOVA did not reveal a main effect of locus of causality on 
responsibility (F (1, 122) = 2.44, ns). Hypothesis 3 was thus not supported.5 

 
Mediation Effects. We predicted that both personal control and responsibility mediate 

the relationship between causal ascriptions and functional task behavior (Hypothesis 4). As 
Hypotheses 2 and 3 were respectively partially and not supported, no mediation effects of 

                                                 
5 There was a Gender × Locus of causality × Stability interaction, F(1, 121) = 8.05, p < .01. Simple effects 
analyses revealed no overall differences in responsibility between men and women, F( 1, 123) = .28, ns. When 
we examined each sex differently, we found that the Locus of causality × Stability interaction was again highly 
significant for men, F(1, 37) = 6.66, p = .02, but not for women, F(1, 81) = 1.40, ns. Simple effects analyses 
revealed that men perceived more responsibility when they ascribed errors to internal unstable than when they 
ascribed errors to the other types of causes; F(1, 37) = 6.44, p = .02. 

 Experimental condition 

 Internal External 

 Unstable Stable Unstable Stable 

 M (SD) M (SD) M (SD) M (SD) 

Sample n = 31 n = 29 n = 29 n = 36 
Manipulation check     

Stability 2.37a (1.05) 2.91b (.84) 2.22a (.94) 2.45ab (.82) 
Locus of causality 3.22a (1.01) 3.13ab (1.00) 2.62b (.84) 2.80ab (1.00) 

Mediators         
Personal control 3.83 (.85) 3.32 (1.02) 3.34 (1.12) 3.63 (.83) 
Responsibility 3.36a (1.17) 3.13ab (1.10) 2.77b (.99) 3.09ab (.92) 

Task behavior         
Expectancy of success 6.00 (2.47) 5.89 (2.56) 6.46 (2.67) 6.21 (2.39) 
Exploration 2.26a (1.41) 1.82ab (1.42) 1.29b (1.21) 1.54b (1.45) 
Strategy 1.13 (1.37) .73 (.92) .78 (.86) .72 (1.29) 
Quality of strategy 26.45 (35.03) 12.51 (25.39) 8.49 (19.71) 20.20 (36.03) 
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personal control and responsibility on the relationship between causal ascription and 
functional task behavior could be tested. Hypothesis 4 was not supported. 
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Figure 2. Personal control as a function of Locus of causality and  
Stability (+1 and -1 standard deviations from the mean). 

 
Theoretical distinction between the causal ascription and causal interpretation component 
To asses whether our theoretical distinction between causal ascription and causal 
interpretation is supported by our data, we first investigated the intercorrelations of the 
attribution variables. The partial correlation of  the  causal  ascription variables  stability  with  
 
Table 3 
Model fit for the four factor model and four alternative models 

Note. N = 125; * = p <.01; χ² diff a presents the difference in χ² as compared to the proposed model. 

Model χ2 df  RMSEA RMR GFI CFI χ2
diff 

a 

Proposed four-factor model: stability, locus of  
causality, personal control and responsibility 

62.17 48 .05 .11 .92 .98  

Three factor model: responsibility and  
locus of causality combined 

75.58 51 .06 .11 .92 .97 13,41* 

Three factor model: personal control  
and responsibility combined 

89.69 51 .08 .12 .89 .95 27,52* 

Three factor model: locus of causality  
and personal control combined 

90.70 51 .09 .13 .88 .95 28,53* 

Two factor model: locus of causality,  
personal control and responsibility combined 

98.40 53 .09 .13 .87 .95 36,23* 
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locus of causality (manipulation check) showed no significant relation. Stability did not have 
significant correlations with the causal interpretation variables. Locus of causality however, 
correlated positively with both personal control (pr = .42, p < .01) and responsibility (pr = 
.69, p < .01). The  correlation  of the causal  interpretation  variables   personal   control with 
responsibility was .63 (p < .01). On the basis of the high relations between the causal 
interpretation process (personal control and responsibility) and locus of causality measures, 
the theoretical distinction between causal ascription and causal interpretation could be 
questioned. 

To investigate our argument that locus of causality is indeed distinct from personal 
control and responsibility,  we conducted confirmatory  factor analyses.  Confirmatory  factor  

 
Table 4 
Hierarchical Regression Analysis of Personal Control and Responsibility on Task Behavior 

Note. N = 125, # p < .10. * p < .05, ** p < .01 all tests are two-tailed. 
 

 Predictor / step β R² FR² ∆R² F∆R² 

 
Step 1 

Effects on expectancy of success 
Game proficiency 
Gender 
Locus of causality 
Stability 
Gender × Locus of Causality 
Gender × Stability 
Locus of causality × Stability 
Gender × Locus × Stability 

 
.27** 

-.06 
-.08 
.04 
.04 
.00 

-.01 
.05 

 
.11 

 
1.70 

 
.11 

 
1.70 

Step 2 Personal Control 
Responsibility 

.13 

.16 
.17 2.28* .06 4.22* 

 
Step 1 

Effects on exploratory behavior 
Game Proficiency 
Gender 
Locus of causality 
Stability 
Gender × Locus of Causality 
Gender × Stability 
Locus of causality × Stability 
Gender × Locus × Stability 

 
.37** 
.06 
.23* 
.03 
.02 
.00 
.13 
.17# 

 
.19 

 
3.41** 

 
.19 

 
3.41** 

Step 2 Personal Control 
Responsibility 

.12 
-.01 

.20 2.85** .01 .70 
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Table 4 (continued) 
Hierarchical Regression Analysis of Personal Control and Responsibility on Task Behavior 

Note. N = 125, # p < .10. * p < .05, all tests are two-tailed. 

 
analyses were performed using LISREL 8.7 (Jöreskog & Sörbom, 1993) on the items of the 
causal ascription and causal interpretation variables. Analyses of models that collapsed these 
factors together indicated that our proposed four factor model provided a better fit to the data 
(see Table 3). 

We tested our proposed four-factor model (stability, locus of causality, personal 
control and responsibility) with logical combinations of the items into three-factor models and 
one two-factor model and found that the tested models fit the data less well than our proposed 
four-factor model proposed. First, a three factor model of stability, responsibility and locus of 
causality and personal control combined fitted the data less well than the four-factor model 
proposed (χ2

diff 28,53; p < .01). Second, a three factor model of stability, locus of causality 

 Predictor / step β R² FR² ∆R² F∆R² 
 
Step 1 

Effects on Strategy 
Game proficiency 
Gender 
Locus of causality 
Stability 
Gender × Locus of Causality 
Gender × Stability 
Locus of causality × Stability 
Gender × Locus × Stability 

 
.26* 
.01 
.08 
.10 
.07 

-.02 
.08 
.08 

 
.09 

 
1.49 

 
.09 

 
.49 

Step 2 Personal Control 
Responsibility 

.07 

.15 
.13 1.73# .04 2.50# 

 
Step 1 

Effects on Quality of strategy 
Game Proficiency 
Gender 
Locus of causality 
Stability 
Gender × Locus of Causality 
Gender × Stability 
Locus of causality × Stability 
Gender × Locus × Stability 

 
.31** 

-.01 
.08 
.02 
.05 

-.04 
.21* 
.15 

 
.17 

 
2.86** 

 
.17 

 
2.86** 

Step 2 Personal Control 
Responsibility 

.04 

.18 
.20 2.91** .03 2.77# 
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and personal control and responsibility combined also fitted the data less well than our 
proposed four-factor model (χ2

diff 27,52; p < .01). Third, a three factor model of stability, 
personal control and locus of causality and responsibility combined also fitted the data less 
well than the four-factor model proposed (χ2

diff 13,43; p < .01). We also tested a two-factor 
model with stability as a separate factor and locus of causality, personal control and 
responsibility as a combined factor. Finally, we tested the two factor-model and found it to fit 
the data less well than the four factor model proposed (χ2

diff 36,23; p < .01).  
To further explore this issue, we conducted standardized hierarchical regression 

analyses (see Table 4). This was done so that we could test whether causal interpretation 
variables had effects on functional task behavior above and beyond causal ascriptions. After 
controlling for the full-factorial model of the variables gender, locus of causality and stability 
and the covariate game proficiency (Step 1), we put the variables personal control and 
responsibility into the second step of the analyses. We found that the second step of the 
analyses containing the causal interpretation variables personal control and responsibility still 
explained extra variance on expectancy of success, strategy and quality of strategy. As 
reported in Table 4, the causal interpretation process explains an additional six percent of the 
variance in the dependent variable expectancy of success (F∆R² = 4.22, p < .05), whereas step 1 
did not reveal a significant effect (F∆R² = .82, ns). Higher personal control and responsibility 
lead to a higher expectancy of success. The causal interpretation process explains furthermore 
an additional four percent of variance in strategy and quality of strategy (F∆R² = 2.50, p < .10 
and F∆R² = 2.77, p < .10) respectively. 

To summarize, although causal ascriptions and causal interpretations are highly 
correlated, they affect task behavior differently. Based on confirmatory factor analyses, we 
can conclude that the four factors represent empirically distinct constructs. Standardized 
hierarchical regression analyses further showed that the causal interpretation process is a 
valuable predictor of expectancy of success, strategy and quality of strategy above and 
beyond the causal ascription process. Standardized regression analyses on quality of strategy 
revealed the earlier described interaction effect of stability and locus of causality. Internal 
unstable and external stable ascriptions lead to higher quality strategies than internal stable 
and external unstable ascriptions. Personal control and responsibility did not affect 
exploratory behavior. 

 
Discussion 

The goal of our study was two-fold. As every organization has to deal with errors, it is 
essential to generate more knowledge about the antecedents of behavior after error 
occurrence. The causal attribution mechanism has been identified as an important antecedent 
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of behavior. Our main objective was, therefore, to establish the influence of attribution after 
error occurrence on subsequent task behavior. As recent research has shown that the same 
explicit cause can lead to a variety of causal ascriptions (Van Dyck & Homsma, 2005), we 
decided not to use explicit causes for the manipulation of causal ascription.  

By manipulating causal ascription, rather than using explicit causes we were able to 
extend the understanding of the causal attribution mechanism. The manipulation of causal 
ascription without explicit causes made it possible to study the effects of causal ascription 
(locus of causality and stability) without interference of the causal interpretation process 
(personal control and responsibility). Unlike studies using explicit causes for the manipulation 
of causal ascription, we were thus able to describe the pure relation between causal ascription, 
causal interpretation and functional task behavior. 

In line with research on failure attribution (Weiner, 1985; Abramson et al., 1978; 
Bandura, 1982), our results revealed a trend that participants instructed to think about internal 
and unstable causes after error occurrence, carried out more exploratory behavior than those 
instructed to use other causal ascriptions. Internal unstable ascriptions after error occurrence 
also led to higher quality strategies than did internal stable and external unstable ascriptions. 
Looking at quality of strategy, however, participants instructed to assign errors to external 
stable causes did equally well as participants instructed to assign errors to internal unstable 
causes. This result could be explained by what Seligman and Schulman (1986) have described 
as the optimistic explanatory style for bad events. They found that in situations where people 
repeatedly encounter failure, rejection and indifference, external failure attributions predict 
survival and productivity. Since video games as Lemmings are developed to entertain people 
through challenging levels, the game could be perceived as a situation in which errors 
regularly occur. Contrary to our expectation, internal unstable ascriptions did not lead to 
better strategies and expectancy of success than the other ascriptions. The fact that the 
superiority of internal unstable ascriptions over the other ascriptions was only partially 
supported, could be explained by the separation of the error attribution mechanism into a 
causal ascription and a causal interpretation component. The manipulation of causal 
ascriptions free of confound with the causal interpretation process did reveal different 
relations with functional task behavior when compared with research using explicit causes for 
ascriptions. Significant relations of personal control and responsibility with expectancy of 
success, strategy and quality of strategy offer room for the suggestion that not causal 
ascriptions but causal interpretations predict behavior. These results suggest that instead of 
causal ascriptions, the causal interpretation process might have a stronger influence on 
behavior after setbacks. 
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The current study started with the notion that the influence of causal ascriptions on 
functional task behavior runs through the process of causal interpretation. Due to the fact that 
we found that internal unstable and external stable ascriptions lead to higher quality strategies 
than external unstable and internal stable ascriptions, we were unable to confirm the 
hypothesis of the causal interpretation process as a mediator.  

With regard to our test of effects of causal interpretation after causal ascriptions have 
been accounted for, the causal interpretation process seems to be a valuable predictor of 
expectancy of success, strategy and quality of strategy. We found significant relations 
between causal interpretation and functional task behavior. Personal control and responsibility 
both related positively with expectancy of success, strategy and quality of strategy. In contrast 
to the causal interpretation process, causal ascriptions were not significantly correlated with 
expectancy of success and strategy. This is an interesting finding, as it emphasizes the 
importance of separating the error attribution mechanism into a causal ascription and a causal 
interpretation component. 

Although substantial correlations were found between the factors locus of causality, 
personal control and responsibility, analyses of models that collapsed these factors together 
indicated that our proposed four-factor model provided a better fit to the data. The high 
correlation between responsibility and personal control is a point of concern as it questions 
the necessity to include both variables in the interpretational process. Although the correlation 
between responsibility and personal control is indeed a point of concern, we think that it is too 
early to draw conclusions. The setting in which errors take place, for example, might 
influence the relation between personal control and responsibility. Although personal control 
and responsibility will always be related to each other it is likely that acknowledgement of 
personal control and responsibility will differ under other circumstances. The current 
experimental setting, for example, was individualistic in nature as there were no other 
individuals present who could take responsibility for the errors. Responsibility might play a 
different role in organizational settings. Supervisors for example are likely to perceive 
differences in acknowledged responsibility when their subordinates do not meet deadlines. 
Independent of high or low personal control, the supervisor can acknowledge a lot of 
responsibility (e.g., "I should have been on the spot instead of attending the board-meeting"). 
On the other hand, the supervisor can acknowledge little responsibility (e.g., "whenever I 
have other obligations, they work careless"). 

In summary, results of our study suggest that internal unstable ascriptions and external 
stable ascriptions are superior to internal stable and external unstable ascriptions. That is, with 
regard to personal control and quality of strategy. This outcome contradicts the dominant 
stream of research which states that internal unstable ascriptions are superior to the other 
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types of ascriptions. The manipulation of causal ascriptions free of confound of causal 
interpretation might be accountable for this finding. Future research should reveal whether 
causal interpretation processes affect subsequent behavior above and beyond causal 
ascriptions. Our results suggest that indeed causal ascription and interpretation have distinct 
relationships with functional task behavior. We think that future research that looks into the 
precise working of the attributional mechanism by manipulating causal ascriptions without 
influencing causal interpretation can have great potential to lead to a more profound 
understanding of the relationship between error attribution and subsequent behavior. 
 
Strengths and Limitations 
The strength of the experiment lies in the separation of the error attribution mechanism into a 
causal ascription and a causal interpretation component. To our knowledge, this is the first 
time that causal ascriptions have been experimentally manipulated in a pure sense, without 
confound of the causal interpretation process. 

Although it turned out that the manipulation check was successful, the effect of the 
stability manipulation was quite small. We can not be sure whether this can be ascribed to the 
manipulation itself or to difficulties in manipulating certain causal ascriptions. The setting of 
the experiment may have caused the small effect of the stability manipulation. It is possible 
that the video game used for the experiment was not suitable for making external ascriptions 
as video games in essence can be mastered by practice. Although we acknowledge this 
possibility, we have reason to believe that the experiment was set up in such a way that it 
provided sufficient opportunities to attribute errors to external causes. First, the manipulation 
check measure showed a symmetric distribution on our locus of causality measure. Second, 
investigation of the participants' written error causes revealed six categories that could be 
depicted as external causes. The participants attributed errors to the four common external 
causes (1) time pressure; (2) task difficulty; (3) bad luck; (4) noisy conditions. The 
participants furthermore blamed (5) the lemmings; and (6) the instructions. 

When experiments are built up around a task, one should control for gender 
specificity. In our experiment, we did find gender differences for personal control and 
responsibility. Gender specificity, however, can influence any type of study investigating 
causal attribution. Causal attribution studies have regularly reported the influence of gender 
on causal attribution (e.g., Mitchell, 1987; Ryckman & Peckham, 1986; Valas, 2001). The 
gender differences in this study, revealed a consistent pattern. When we examined men and 
women separately, we found no differences for women in the different types of ascriptions. 
Men perceived more personal control and responsibility when they ascribed errors to internal 
unstable and external stable ascriptions than when they ascribed errors to internal stable and 
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external unstable causes. As tasks in fact always run the risk of being gender specific, future 
research on the attributional mechanism should consistently incorporate gender as a factor in 
the analyses. 
 
Practical Implications 
As making errors is human, organizations have to deal with the errors made by their 
employees. The aim of organizations is often to prevent errors from occurring in the first 
place (Argyris, 1992). However, an organizational strategy exclusively aimed at error 
prevention has its limitations, as it is impossible to eliminate error occurrence (Reason, 1997). 
It has been documented that constructive error handling is positively related to performance 
(Edmondson, 1996; Van Dyck, Frese, Baer, & Sonnentag, 2005). Furthermore, error handling 
patterns after error occurrence are shared by employees within organizations (Van Dyck, 
2000). Although we know that behavior after error occurrence is associated with performance 
and task behavior (Van Dyck, et al., 2005), so far, little is known on how those behaviors 
originate. Our study has tried to provide more insight in the error attribution mechanism after 
error occurrence. 
 We believe that the separation of the error attribution mechanism after error 
occurrence into a causal ascription and a causal interpretation component is an interesting 
framework which has considerable potential to lead to a more thorough understanding of 
behavior after error occurrence. From a practical perspective, the separation of the error 
attribution mechanism into a causal ascription and a causal interpretation component might 
offer interesting implications for organizations to encourage their employees to ascribe and 
interpret error causes constructively. 

As error handling is related to performance, managers should invest effort in the 
promotion of functional task behavior after error occurrence. One tool for managers to take 
hold of the subordinates' behavior after error occurrence is their interpretation process after 
error occurrence. Managers should focus on creating an atmosphere in which employees 
consistently take responsibility and find ways to perceive control after error occurrence. As 
the creation of shared understanding is a difficult and time consuming activity, managers 
should try to set an example for the subordinates. By consistently taking responsibility for 
errors and finding ways to perceive control over errors, subordinates should eventually 
develop a shared functional understanding on how to interpret errors and to constructively 
deal with them. 



 



 

 
 
 
 

CHAPTER 4 
Learning from Error: The Influence of Error Incident Characteristics1 

 
This study investigates the influence of error incident characteristics on learning among 
operators in the chemical process industry. The study asks operators to describe recently 
occurred error incidents at Time 1 (n =87), followed up by measurements for learning six 
weeks later (n = 48). Operators learn more from error incidents with more severe 
consequences. Severity of consequences is positively related to learning. When consequences 
are more severe, willingness to talk about an error is higher. Communication is subsequently 
related to learning. Error incidents without imminent negative consequences, however, can 
also be a platform for learning. This research recommends attention towards the promotion 
of learning from conditions that do not necessarily trigger employees to learn. 
 
Executives as well as scientists increasingly acknowledge that errors cannot always be 
prevented in organizational contexts (Edmondson, 1996; Garud, Nayyar, & Shapira, 1999). 
“Mistakes are inevitable, given the present state of decision making and the dynamic 
environment facing organizations” (Hartley, 1994, p. 2). As error incidents can lead to a 
variety of negative outcomes (e.g., production and quality losses, loss of clients or even 
physical injuries), employees need to be prepared for error handling. Furthermore, errors can 
lead to positive outcomes such as learning (Nonaka & Takeuchi, 1995). 

The present study investigates conditions that may trigger learning from error. 
Scientists have argued that organizations can profit from errors. Arnold and Roe (1987), for 
example, have stated that errors can be highly informative when people discover why errors 
occur and how they should be corrected. Conditions under which employees actually learn 
from errors, however, are unclear. Scholars have proposed appealing ideas, frameworks and 
concepts on learning from unsuccessful actions such as errors (e.g., McGrath, 1999; Rochlin, 
1999; Sitkin, 1992; Weick, 1987), but empirical evidence remains scarce. 

Theoretical contributions on learning from unsuccessful actions, furthermore, have 
resulted in divergent lines of thinking. Some scholars argue that small deviations from 
expected outcomes are often overlooked as they appear too insignificant to learn from 

                                                 
1 The corresponding reference is: Homsma, G. J., Van Dyck, C., De Gilder, D., Koopman, P. L., & Elfring, T. 
(2007c). 
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(Cannon & Edmondson, 2005), while others argue that small losses are effective in the 
activation of learning (Sitkin, 1992). Moreover, the observation that organizations often learn 
very little from their errors is disturbing (Baumard & Starbuck, 2005). This study is 
developed to contribute to the theoretical body of research about learning from error. A better 
understanding of those conditions that trigger or hinder learning has the potential to pave the 
way for research directed at a more effective use of errors for learning in practice. 

Although research shows that organizations sometimes do benefit from errors (Van 
Dyck, Frese, Baer, & Sonnentag, 2005), organizations that systematically learn from errors 
are rare (Cannon & Edmondson, 2005). For organizations to profit from positive outcomes of 
error, obtaining a better understanding of the circumstances that trigger employees to learn 
from error is critical. The goal of the present study is to identify those conditions by 
examining how error incident characteristics affect learning. Severity of error consequences, 
communication about errors and lack of personal control over the error cause are assessed as 
possible determinants of learning from error. After sharpening the terminology of the key 
concepts, hypotheses are developed about the influence of error incident characteristics on 
learning. 
 
Learning from Error 
Errors are generally understood as mismatches between the intended and actual outcome of an 
action. Following the action theory perspective, the definition of human error is specified 
according to three assumptions (Frese & Peters, 1988; Rasmussen, 1987; Reason, 1990); (1) 
errors are unintentional; (2) occur only in goal directed action; and (3) the error-maker should 
have known better, implying that the error was potentially avoidable and not chance based. 
Although the concept of human error is related to failure, the focus in this paper is solely on 
human error. Besides errors, failure namely also comprises non-attainment of goals by 
violations (intentional), unavoidable random external events (e.g., flooding and lightening 
strikes) or sabotage (intentional damage). 

In the organizational learning literature, mismatches between action and outcome (e.g., 
errors, incidents, discontinuous events, breakdowns) are assumed to offer room for learning 
(Argyris, 1992). The present study is focused on the definition of learning proposed by 
Lipshitz, Popper and Friedman (2002, p. 82), adapted to an individual learning approach. 
Lipshitz and colleagues view learning as “a cyclical process involving the evaluation of past 
behavior, the discovery of error or opportunity, the invention of new behaviors, and their 
implementation.” The evaluation of past behaviors and acting upon the awareness that errors 
hold useful information are indeed considered as important practices to learn from error (Van 
Dyck et al., 2005). 
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Severity of Error Consequences 
Error incidents challenge the status quo and promote learning (Cyert & March, 1963; Levitt & 
March, 1988; Sitkin, 1992). People are more motivated to learn when things go wrong 
(Argyris, 1992; Weiner, 1985). Looking at the literature on retrospective case studies, 
especially incidents with severe negative consequences, tend to spur research on learning 
behavior (e.g., Birkland, 2004; Perrow, 1984; Toft & Reynolds, 2005). Interest in major 
accidents such as the Chernobyl meltdown is understandable. The severe negative 
consequences point out that things have gone wrong and knowledge about the precursors of 
this outcome should be obtained. They signify the necessity to improve or change routines to 
prevent the incident from reoccurring. 

Industrial accidents with severe negative impact often initiate learning. However, error 
incidents without severe negative consequences occur much more frequently in organizations 
than incidents with severe negative impact (Ramanujam & Goodman 2003). Organizations, 
however, often fail to learn from these incidents (Baumard & Starbuck, 2005). In the same 
line of reasoning Cannon and Edmondson (2005), argue that small deviations from expected 
outcomes are often overlooked because they appear to be too insignificant to make use of 
their learning potential. 

The more severe negative consequences get, the more people are triggered to learn. 
Empirical research supporting this line of reasoning, however, is not available. Thus far, only 
one quasi-experimental study has investigated the influence of error consequences on 
learning. Based on a scenario study, managers show more inclination to recommend learning, 
when outcomes become more severe (Zakay, Ellis, & Shevalski, 2004). This leads to the 
following hypothesis. 

 
Hypothesis 1: Severity of error consequences triggers the generation of new ideas and 

insights and the implementation of improvements. 
 
The Role of Communication on Learning from Error 
Several scholars argue that communication about errors facilitates learning from error 
(Carroll, 1998; Mathieu, Goodwin, Heffner, Salas, & Cannon-Bowers, 2000). 
Communication, furthermore, is posited as one of the most important conditions for learning 
from error to occur (Edmondson, 1996; Van Dyck et al., 2005; Rochlin, 1999). Edmondson 
emphasizes that the creation of an environment that fosters open reporting, active questioning 
and frequent sharing of insights supports learning from error. Similarly, Van Dyck and 
colleagues argue that communication about errors is pivotal to the promotion of learning and 
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innovation as it leads to the development of knowledge about errors. Rochlin stresses the 
importance of communication when dealing with human error. He argues that eliminating 
human error from the workplace is an interactive, dynamic and communicative act that 
facilitates learning. Communication about errors gives employees the opportunity to generate 
new ideas and insights by incorporating viewpoints of others. This process should aid the 
identification of possibilities for improvements that help to avoid the same error from 
reoccurring. 

Scholars thus agree that communication about error affects learning. In practice, 
however, communication is not self-evident, nor is covering up uncommon (Van Dyck et al., 
2005). Employees can be hesitant to share their errors as they are (1) uncertain about the 
reactions of colleagues; (2) afraid that their errors could damage their career; and (3) try to 
avoid potential blame or reprimands (Cannon & Edmondson, 2005; Husted & Michailova, 
2002). These reasons all have their origins in the organizational view towards errors. As 
errors can lead to a variety of negative outcomes, many organizations tend to punish error 
occurrence, thereby discouraging open communication. When there is no explicit shared 
belief that making mistakes will not be held against you, the willingness to engage in open 
discussion will be low (Edmondson, 1996). 

For the reasons stated above, it is not uncommon that employees keep silent about 
their errors. It is quite possible, however, that certain conditions mitigate this effect. Severity 
of consequences may be a crucial factor. Whereas errors without negative consequences are 
often ignored as they appear trivial (Cannon & Edmonson, 2005), errors with severe negative 
consequences often are highly visible. The impact and visibility of the severe negative 
consequences make it necessary and/or unavoidable for the employee to engage in 
communication. Errors with severe negative consequences in that sense 'force' employees to 
engage in communication. Communication is than in service of finding solutions to prevent 
the same error from reoccurring. This leads to the following hypothesis. 

 
Hypothesis 2: Communication about error mediates the relation between severity of 

error consequences and the generation of new ideas and insights and the implementation of 
improvements. 
 
Personal Control 
When people engage in unsuccessful action, they try to identify the underlying causes 
(Weiner, 1985, 1986). After error occurrence, these assigned causes form the guide for 
subsequent action (Homsma, Van Dyck, De Gilder, Koopman, & Elfring, in press). Cannon & 
Edmondson (2005) argue that people have a basic desire to believe that one has control over 
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unsuccessful actions. This illusory believe of control, may form a barrier for learning as it 
implies that people feel able to prevent the error from reoccurring without additional learning 
activities. There is indeed literature suggesting that a certain amount of uncertainty or crisis is 
necessary to engage in learning oriented behavior (Miller & Friesen, 1980; Fiol & Lyles, 
1985; Daft & Weick, 1984). Fiol and Lyles argue that lack of perceived control is a 
prerequisite for learning to occur. Learning is triggered by events that cannot be tackled by 
the usual way of doing things. Ambiguity and insufficiency of solutions in existing 
procedures thus seem to make learning more likely. Lack of control over the situation, in 
other words, triggers learning (Fiol & Lyles; Miller & Friesen, 1980). 

In a scenario study conducted by Zakay et al. (2004), moreover, managers reported a 
greater need to create control when error consequences become more negative. When people 
perceive a lack of personal control over the underlying error causes, they are more inclined to 
put effort into improvement of existing behavioral procedures in order to gain control over 
such error incidents. This leads to the following hypothesis. 

 
Hypothesis 3: Lack of personal control over the error cause triggers the generation of 

new ideas and insights and the implementation of improvements. 
 

Method 
Sample 
Seventy-two operators (92% male) active in the chemical process industry took part in the 
study. The operators came from one middle-sized company specialized in the field of refining 
coal tar. Operators in the participating company are involved in the refining process of crude 
coal tar into intermediates for industrial purposes such as resins. Mean age of the operators 
was 39.7 (SD = 8.37). 

The data were collected with time intervals. At Time 1, participants received a 
questionnaire in which they were asked to describe a recent error incident. At Time 2, six 
weeks later, measurements for learning followed. Data collection at Time 1 yielded reports of 
eighty-seven error incidents. Forty-eight error incidents were followed up by a Time 2 
measurement. The error incidents form the level of analysis. Additional examination of the 
error incidents revealed no operator specific effects. Analyses rerun on data with only one 
error incident per operator revealed identical correlations when compared to the overall 
sample. The effects of the reported mediation were also in the same order of size. The sample 
of error incidents can be treated as independent, even if reported by the same operator. 
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Procedure 
In total, the participants received two Time 1 questionnaires. The Time 1 questionnaires were 
distributed with a six week's interval. Each Time 2 questionnaire was presented six weeks 
after the corresponding Time 1 questionnaire. The distributed Time 1 and Time 2 
questionnaires jointly form the Error Tracking Instrument (ETI; Van Dyck, 2007b), which is 
developed to measure subsequent action after error occurrence. 

At Time 1, participants described an error that had recently occurred. Next, the 
participants described the main cause for the error to occur (see Table 1 for examples of 
reported error incidents and error causes). After the participants had written down an error and 
error cause, questions about the severity of the error consequences (open-end as well as Likert 
scale), communication about errors (open-end) and personal control over the error cause 
(Likert scale) followed. 

 
Table 1 
Examples of error incidents and reported causes 

Reported Error Incident Reported error cause 

I fixed the viscosity of a resin solution at the 
wrong temperature. I fixed the viscosity at  20 
°Celsius instead of 30 °Celsius. 

I forgot to adjust the right temperature. 

The wrong premix-tank was mistakenly made 
anhydrous. 

The message was misunderstood due to noise 
using the walky-talky. 

A shut-off valve between two tanks was not 
closed after the completion of a charge. As the 
tanks were still attached, contamination arose 
when another charge followed. 

The shut-off valves were not carefully checked. 

I did not correctly clear a line while working on 
it. Therefore, residual cargo poured out when I 
opened the line. 

I did not follow the procedures correctly. 

A cooling water-pipe froze. Early March, the 
temperature unexpectedly dropped. Although 
normal precautions were taken, the specific pipe 
was not secured by the pipe line heating system. 

Due to a steam leakage, the water pipe was not 
secured by the heating system. As nobody 
thought that it would freeze in early March, this 
flaw was not adequately managed. 

An oil product was pumped on to the terrain 
through a valve, as the lining system was 
inadequately aligned. 

The work pressure is too high during certain 
operations as to many actions have to be done at 
the same time. Therefore, I did not carefully 
check whether or not the lining system was 
correctly aligned. 
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At Time 2, measurements for the occurrence of learning from error in the six weeks 
interval followed. Participants were asked to indicate whether the error had led to new ideas 
and insights (Likert scale) and whether improvements had been implemented to prevent the 
reoccurrence of the described error (open-end and Likert scale). 
 
Coding of Qualitative Material 
To process the open-end questions, two psychology students familiar with the subject, coded 
the data. The coders were trained in using the coding scheme developed by Van Dyck 
(2007b). Ten randomly drawn questionnaires were used for training purposes. The inter-rater 
reliabilities based on these ten questionnaires were excellent (Cohen's kappa's ranging from 
kappa =.96 to kappa = 1). After the training session, the two coders then independently rated 
all remaining questionnaires (see the Measures section for overall inter-rater reliabilities). 
Whenever the raters differed on a score, they discussed the item and tried to achieve 
conformity. When the raters did not reach conformity, rater 1, the person with most expertise, 
decided on the score. 
 
Measures 

Severity of error consequences.   This variable was measured by a closed Likert item 
as well as an open-end question. Using a Likert scale, operators rated the severity of the error 
consequences ranging from 1 (the error consequences were not severe at all) to 5 (the error 
consequences were extremely severe). In the open-end question participants described the 
error consequences. These open-end answers were coded on a scale ranging from 1 (there 
were no error consequences; e.g., “We ascertained that there was no water interfering the 
production process”) to 3 (the error consequences were severe; e.g., “noxious fumes were 
discharged during an emission process", kappa = .96). The open-end and the closed 
component were highly related (r =.75; p < .01). Severity of consequences was 
operationalized by the mean standardized score of the open-end and the closed component. 

 
Lack of personal control.   Personal control was measured by three items of the Causal 

Dimension Scale II (CDSII; McAuley, Duncan, & Russell., 1992). For this study, the root of 
each item was changed from "Is the cause something" as used in the CDSII to "Is the cause of 
the error something"). Each item was measured on a 5-point scale ranging from 1 (e.g., You 
can regulate) to 5 (You cannot regulate; k = 3, Cronbach's alpha = .84). 

 
Communication about errors.   The variable communication about errors was 

operationalized by an open-end question. The operators described whether, and if so, to what 
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degree error-related communication had taken place at their division. The answer was coded 
on a scale ranging from 1 (no communication about the error; e.g., “I didn't discuss the 
error.”) to 5 (extensive communication about the error; e.g., “Information about the error 
incident was exchanged to the persons concerned”, kappa = .98). 

 
Generation of new ideas and insights.   At Time 2, operators described whether the 

error had led to new insights and ideas. Using a Likert scale, participants rated to what degree 
the error had led to new ideas and insights ranging from 1 (the error did not lead to new ideas 
and insights) to 5 (the error led to a great extent of new ideas and insights). 

Generation of new insights and ideas was also measured by an open-end question. For 
this variable, however, only seven operators actually described insights and ideas that had 
arisen from the error incident, whereas 17 operators reported new ideas and insights on the 5-
point Likert scale measure. The open-end question was discarded from further analyses. 
Although the use of one self-report item for the variable generation of new insights and ideas 
can lead to mono-method bias, complementing it with the open-end question appears to be 
inappropriate. 

 
Implementation of improvements.   At Time 2, operators indicated whether 

improvements had been implemented after error occurrence. Based on a Likert scale, 
participants rated whether improvements had been implemented on a scale ranging from 1 (no 
improvements have been implemented) to 5 (improvements were implemented to a great 
extent). In the open-end question, the participants described which improvements were 
implemented. The answers were coded on a scale ranging from 1 (there was no 
implementation of improvements; e.g., "not applicable, no improvements have been 
implemented") to 3 (improvements were fully implemented; e.g., "Based on the error 
incident, explosion-proof fork lift trucks were purchased", kappa =.98). The open-end and the 
closed component were highly related (r =.73; p < .01). Implementation of improvements was 
operationalized by the mean standardized score of the open-end and the closed component. 
 

Results 
Table 2 presents the means, standard deviations, and correlations among the variables studied. 
Results show that severity of error consequences is significantly related to the generation of 
new ideas and insights and implementation of improvements over Time. Severity of 
consequences at Time 1 is related to higher generation of new ideas and insights (r = .33; p < 
.05) and higher implementation of improvements (r = 32; p < .05) at Time 2. Hypothesis 1 is 
supported.
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Hypothesis 2 predicted that communication about errors mediates the effect of severity 
of error consequences on the generation of new ideas and insights and implementation of 
improvements. According to Baron and Kenny (1986) one can speak of mediation if (1) there 
is a significant relation between predictor and mediating variable; (2) there is a significant 
relation between mediator and dependent variable; (3) there is a significant relation between 
predictor and dependent variable; and (4) the significant relation between predictor and 
dependent variable ceases to be significant when the mediator is taken into the equation. The 
first three conditions were met. Table 2 shows that severity of error consequences is 
significantly related to the mediator communication about errors (r = .42, p < .01) and the 
dependent variables generation of new ideas and insights (r = .33, p < .05) and 
implementation of improvements (r = .32, p < .05). Communication about errors in turn is 
also significantly correlated with generation of new ideas and insights (r = .35, p < .05) and 
implementation of improvements (r = .35, p < .05). To test condition 4, a regression analyses 
was performed (see Table 3). Table 3 shows that the relations between severity of error 
consequences and generation of new ideas and insights (β = .16, p = .33) and implementation 
of improvements (β = .20, p = .27) cease to be significant when communication about errors 
is taken into the equation. These findings suggest that communication about errors mediates 
the relation between severity of error consequences and learning. 

  
Table 3 
Standardized Hierarchical Regression Analysis of Severity of consequences and Communication about 
errors on Learning from error 

Predictor / step β R² FR² ∆R² F∆R² 

Effects on Generation of new ideas and insights1 
Step 1 

Severity of consequences 
Step 2 

Communication about errors 
Severity of consequences 

 
 

.29# 
 

.26 

.16 

 
.08 

 
.14 

 
 

 
3.80# 

 
3.20# 

 
 

 
.08 

 
.06 

 
 

 
3.80# 

 
2.47 

 
 

Effects on Implementation of improvements2 
Step 1 

Severity of consequences 
Step 2 

Communication about errors 
Severity of consequences 

 
 

.32* 
 

.24 

.20 

 
.10 

 
.14 

 
 

 
4.27* 

 
3.07# 

 
 

 
.10 

 
.04 

 
 

 
4.27* 

 
1.78 

 
 

Note. 1 N = 42; 2 N =38; # p < .10; * p < .05, all tests are two-tailed. 
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Results show that lack of personal control is significantly related to the generation of 
new ideas and insights over time. When operators perceive less personal control, there is a 
higher generation of new ideas and insights (r = .31, p < .05). Lack of personal control, 
however, is not significantly related to the implementation of improvements (r = .20, ns). 
Hypothesis 3 is partially supported. 
 

Discussion 
As predicted, this research shows that error incident characteristics influence learning from 
error. Severity of consequences is positively related to learning from error. When error 
consequences are more severe there is higher generation of new ideas and insights and higher 
implementation of improvements in the weeks following the error occurrence. Severity of 
error consequences, thus, triggers learning from error. Although incidents with small losses 
are identified as fruitful learning opportunities (Sitkin, 1992), this research indicates that 
employees do not seize these possibilities. A possible explanation for this result might be the 
current call for efficiency and high production demands on employees (Hollnagel, 2002). 
These high demands on employees may decrease the perceived necessity or opportunity to 
adjust mismatches between goal oriented action and task outcomes as time pressure compels 
employees to work as efficient as possible (Rasmussen, 1997). That is, only if errors result in 
relatively severe consequences, a profound need for learning is perceived. Whether this line of 
reasoning holds should be investigated in research that incorporates perceived need for 
learning in addition to actual learning. 

Although the study does not fully support the prediction that communication mediates 
the relation between severity of error consequences and the two learning variables (the 
significance of the beta coefficient of severity of consequences drops, but the beta of 
communication about errors does not come out significant either), severity of consequences is 
strongly related to communication about errors which is subsequently related to both 
generation of new ideas and insights and implementation of improvements. This finding 
provides some evidence for the proposition that communication about errors is one of the 
most important requisites for learning from error (Edmondson, 1996; Van Dyck et al., 2005). 
Argued the other way around, lack of communication about errors probably is one of the main 
reasons that most organizations fail to learn from error. 

The findings suggest that employees do not automatically share knowledge about 
errors, but rather are triggered to communicate only when error consequences are severe. Why 
do employees keep silent about errors that do not lead to severe negative consequences? One 
explanation is that shared organizational attitudes held about error have impact on 
communication about errors. An intolerant view towards errors for example, more easily 
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elicits a reprimand than praise upon error occurrence. In such an organization, employees 
most likely think twice before discussing their errors. Future research should include aspects 
of the organizational culture to explain why employees hesitate to communicate about errors. 

Lack of personal control over the error cause also affects learning from error 
(Hypothesis 3). When operators perceive a lack of control over the error cause, there is a 
higher generation of new ideas and insights. The proposition that lack of control is a 
prerequisite for learning to occur (Duncan, 1971; Fiol & Lyles, 1985) is therefore supported. 
The prediction that lack of personal control over the error cause is related to the 
implementation of improvements is, however, not supported. Although correlations reveal a 
trend in the predicted direction, it is not significant.  

In all, this study shows that error incident characteristics predict learning after error 
occurrence. Severity of consequences, lack of personal control over error causes and 
communication about error are conditions that trigger learning from error. Future research 
should examine the barriers that prevent organizational learning from error when (a) 
consequences are severe; and (b) when there is no lack of personal control over the error 
cause. Employees may fail to learn from error as high production demands may decrease the 
opportunity to take time to learn from incidents that seem insignificant. This proposition can 
be verified in future research by incorporating variables concerning the reasons for employees 
to engage in learning from error. 
 
Strengths and Limitations 
For the first time an empirical field approach is taken to study the conditions that stimulate 
employees to learn from their errors. An ex ante research design in which employees report 
and describe errors that occur in their work setting is rare. The strength of this study thereby, 
is its contribution to this theoretical and experimental body of research. Experimental error 
training studies, for example, support the notion that errors can have a positive and 
informative function (Chillarege, Nordstrom, & Williams, 2003; Heimbeck, Frese, Sonnentag 
& Keith, 2003). The current research, however, suggests that these findings do not 
automatically translate to the field. Learning from error in organizational contexts seems to be 
dependant on error incident characteristics such as severity of consequences and perceived 
personal control over the error cause. Future empirical research, therefore, should focus on the 
explanation of this outcome to enable the application of the learning from error research into 
practice. 

A further strength is the fact that the data are collected at two points in time. Data on 
the generation of new ideas and insights and implementation of improvements were collected 
six weeks after employees reported an error incident at Time 1. 
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Besides these strengths, the current study also has its limitations. One could raise 
concerns about the validity of the study measures as several new measures have been 
developed. Newly developed measures have been kept down to a minimum. However, 
measures for learning from error, communication about errors and severity of consequences, 
are not readily available. In order to prevent mono-method bias several constructs are 
operationalized with one closed Likert item and one open-end question. Unfortunately, the 
open-end component of one variable (generation of new ideas and insights) was only filled in 
by seven operators. The open-end component of generation of new ideas and insights was, 
therefore, discarded from further analyses. Further, as the research is conducted in the 
chemical process industry, future research should be aimed at whether the findings also hold 
in other sectors. 
 
Implications for practice 
This study shows that error incident characteristics affect learning from error. Errors with 
severe negative consequences and incidents in which employees perceive lack of control over 
the error cause form a fertile base for learning from error. Yet, error incidents without severe 
consequences also have considerable learning potential. Small incidents are often the early 
warning signs which, if detected and addressed, may be the key to avoiding catastrophic 
failure in the future (Cannon and Edmondson, 2005; Sitkin, 1992). 
 While total elimination of error occurrence is impossible, the present research suggests 
that organizations should be stimulated to prevent themselves from being bitten twice. From a 
managerial perspective, attention should be focused towards the promotion of learning in 
situations that do not necessarily trigger employees to learn. The current research has shown 
that communication about errors facilitates learning. Managerial attention should create 
opportunities for the work staff to engage in communication about error in order to allow for 
the development of shared knowledge about errors. The implementation of discussion groups, 
for instance, makes it possible for employees to discuss the daily errors they encounter at 
work (Brown & Duguid, 2001). Opportunities for employees to interact and discuss errors 
openly may promote the generation of new ideas and insights and the implementation of 
improvements from those incidents that not necessarily trigger learning during the employee's 
daily activities. 



 



 

 
 
 
 

CHAPTER 5 
Errors as natural learning opportunities: An exploratory field study1 

 
Generally a broadly defined concept of human error is used in research. We argue that a 
more specific understanding of the nature of errors is needed to understand when employees 
engage in learning. In particular, we examine the influence of severity of consequences, as 
well as the level of regulation associated with erroneous actions, on learning. We present 
empirical evidence based on 172 error-incidents with Time 2 follow up measures for learning. 
Although the literature suggests that errors are learning opportunities, the current study 
indicates that not every error is seized as one. Our results show that more learning occurs 
when negative consequences are more severe. Results further show that errors occurring in 
actions that require high intellectual exertion (intellectual level of regulation) lead to more 
learning than do actions low on intellectual exertion (flexible level of regulation). 
 
Errors are described as opportunities for on-the-job learning (Seifert & Hutchins, 1992), and 
depicted as highly informative when people find out why errors occur and how they should be 
corrected (Arnold & Roe, 1987). Errors are further presented as valuable events that should be 
capitalized as springboards for inquiry (Borasi, 1992, 1996). Experimental research supports 
the notion that errors can have a positive and informative function (Chillarege, Nordstrom & 
Williams, 2003; Dormann & Frese, 1994; Heimbeck, Frese, Sonnentag & Keith, 2003). Yet, 
surprisingly, most organizations and employees find it difficult to learn from unsuccessful 
actions (Carroll, 1998; Carroll, Rudolf & Hatakenaka, 2002; Edmondson, 1996; Tucker, 
2004). This is unfortunate, as learning is considered to be vital for organizational survival 
(Duncan, 1972; Levitt & March, 1988; Revans, 1982). 

From the body of experimental and field research, theories are proposed on how to 
stimulate learning from error. Research has focused on group-level antecedents of learning 
(Edmondson, 1996; Tjosvold, Yu, & Hui, 2004; Van Dyck, Frese, Baer & Sonnentag, 2005), 
in which constructs such as psychological safety and shared mental models are proposed as 
explanatory variables. In this approach the concept of human error is generally defined as a 
broad concept, covering all possible types and manifestations of errors. 

                                                 
1 The corresponding reference is: Homsma, G. J., Van Dyck, C., De Gilder, D., Koopman, P. L., & Elfring, T. 
(2007d). 



Chapter 5 

 

86 

 In this paper we aim at getting a better understanding under what circumstances 
employees learn, by refining the concept of human error. The underlying rationale for this aim 
is that we assume that not every error is equally inviting to learn from. Rather, we argue that 
learning is dependent on the specific characteristics of the error. Calls are made to acquire a 
more specific understanding of the nature of errors to ensure safety (Norman, 1981; 
Rasmussen, 1982; Reason, 1990). Learning is also likely to be influenced by the nature of the 
error. Thus far, no research has focused on this issue. 

A general classification that can be made with regard to error characteristics, is how 
they appear in overt action (phenotype) and how the underlying action pattern has contributed 
to the occurrence of the error (genotype; Hollnagel, 1993; Reason, 1990). The overt 
manifestations of an error can be observed, and often form the empirical basis for 
classification of errors. Genotype characteristics can only be inferred through analyses of the 
underlying action patterns. It is worthwhile to make this distinction as these are fundamentally 
different aspects of error that both have the propensity to influence subsequent behavior 
(Hollnagel, 1993; Reason, 1990). 

According to Reason, (1990, p. 11), phenotype characteristics can “include either the 
formal characteristics of the error (omission-commission, repetition, misordering), or its more 
immediate consequences (nature and extent of damage, injury).” It is argued that the main 
interest for employees to deal with errors is to control potential negative consequences (ibid.; 
p. ix). Learning from error might then be dependent on the severity of this observable 
manifestation. We therefore aim at exploring the influence of the phenotype characteristic 
severity of consequences on learning from error. 

Hollnagel (1993) further argues that errors should be distinguished based on their 
genotype characteristics. Unlike phenotype features of error, genotype characteristics are not 
directly observed. Genotype characteristics are defined as the “functional characteristics of 
the human cognitive system that are assumed to be a contributing cause of the erroneous 
actions”, (ibid.; p. 69). Genotype characteristics, thus, lead to more insight into the action 
patterns underlying error occurrence. 

Research on genotype characteristics, i.e. the identification of the contributing causes 
of error occurrence, is important as it provides important clues for the development of 
interventions. In the aviation industry for example, genotype characteristics are studied to 
enhance safe operation (Sarter & Alexander, 2000). Much interest in the analysis of genotype 
characteristic is related to the level of regulation. Level of regulation refers to the degree of 
intellectual exertion needed to perform an action (e.g., Rasmussen, 1982; Reason, 1990; Zapf, 
Brodbeck, Frese, Peters, & Prümper, 1992). Actions can be executed through ready made 
action programs available in memory or can be executed through relatively difficult or new 
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action programs that need conscious processing. It has been argued that human error 
increasingly contributes to accidents as the increasing technology has made work more 
intellectually demanding for employees (Hollnagel, 1993; Perrow, 1984). Our second aim is 
therefore to focus on the genotype characteristic level of regulation. 

This paper explores the phenotype and genotype error characteristics by studying 
learning from error on a sample of 172 error incident reports from the chemical process 
industry. The incidents were collected ex ante, which made it possible to assess effects of our 
proposed determinants (1) severity of consequences and (2) level of regulation, on learning. 
Additionally, we evaluate the measures of severity of consequences and level of regulation 
through a nomological net approach (Cronbach & Meehl, 1955). We conclude with a 
discussion of the results and implications for practitioners. 
 
Human Error 
An error is defined as a mismatch between the intended and actual outcome, which cannot be 
attributed to chance, implying that the error was potentially avoidable (Reason, 1990, p. 9). 
This process oriented perspective towards errors makes it possible to differentiate between the 
erroneous action and its observable manifestations. Error is defined as an action that fails to 
produce the expected result, without implying anything about adverse consequences. Adverse 
consequences, thus, are not a prerequisite for an action to be labeled as an error. This implies 
that there is no such thing as a big or a small error (Van Dyck, 2000), as the magnitude relates 
to the severity of consequences and not to the error itself. 

The separation of adverse consequences from the concept of error has important 
implications for research on learning from error. It namely allows investigation of those 
erroneous actions that do not lead to adverse consequences. Whether or not an error leads to 
negative consequences does not affect the informational value of an error. Both errors with, 
and errors without negative consequences can lead to learning. The process-oriented approach 
towards errors thus makes it possible to study both the influence of genotype as well as 
phenotype characteristics on learning. 
 
Learning from Error 
We now consider the concept of learning from error, after which we describe how we expect 
this variable to be affected by the proposed determinants. As illustrated in Figure 1, we 
measure learning through indirect and direct measures. Communication about errors and error 
analysis are included as indirect measures as they facilitate learning (Carroll, 1998; Mathieu, 
Goodwin, Heffner, Salas, & Cannon-Bowers, 2000; Van Dyck, et al., 2005). Learning from 
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error is directly measured by (1) the generation of new insights and ideas; and (2) the 
implementation of improvements after error occurrence. 
 

 
 

Figure 1. Conceptual Model. 

 
Communication has been posited as one of the most important conditions for learning from 
error (Edmondson, 1996; Rochlin, 1999; Van Dyck et al., 2005). Edmondson emphasizes that 
an environment that fosters open reporting, active questioning and frequent sharing of insights 
and ideas supports learning from error. Similarly, Van Dyck and colleagues argue that 
communication about errors is pivotal for learning to occur as it leads to the development of 
knowledge about errors. Likewise, they argue that analysis of errors is regarded as an 
essential practice to learn from error. Error analysis is supposed to lead to a better 
understanding of the preceding conditions that caused the error. 

Direct measures for learning from error are operationalized according to the definition 
of learning proposed by Lipshitz, Popper & Friedman (2002, p. 82). Lipshitz et al. view 
learning as “a cyclical process involving the evaluation of past behavior, the discovery of 
error or opportunity, the development of new behaviors, and their implementation.” As 
illustrated in Figure 1, we accordingly operationalize generation of new insights and ideas, 
and the implementation of improvements. Both variables are measured six and twelve weeks 
after error occurrence (T2). 
 

ERROR INCIDENT 

Genotype characteristic Phenotype characteristic 

• Level of regulation • Severity of consequences 

Learning from Error 
 
Indirect measures 
• Communication about error (T1) 
• Error analysis (T1) 
 
Direct measures 
• Generation of new ideas and insights (T2) 
• Implementation of improvements (T2) 
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Development of Hypotheses 
Although errors are marked as valuable learning opportunities, many errors do not lead to 
learning. We first consider the influence of severity of consequences (phenotype) on learning. 
Second, we formulate expectations about the influence of level of regulation (genotype) on 
learning. 
 
Severity of consequences. Probably the most striking observable manifestations of errors, are 
their negative consequences (e.g., production and quality losses, loss of clients or even 
physical injuries). Since our focus is on assessing the effects of severity of consequences on 
learning, we designed an ex ante study of errors. By using such a design, we are able to look 
into the effects of the degree of negative consequences on learning from error over time. This 
type of research is scarce. Ramanujam (2003) observes that most studies on negative 
organizational consequences of errors concern retrospective research. The literature further 
shows that research on learning is mainly spurred by incidents with severe negative 
consequences (e.g., Birkland, 2004; Perrow, 1984; Toft & Reynolds, 2005). Such incidents 
signify the necessity to improve or change routines in order to prevent the incident from 
happening again. 

This perspective on learning from adverse outcomes is also considered in the failure 
literature. Cannon and Edmondson (2005) have argued that ‘small failures’ often seem too 
insignificant to make use of, whereas ‘large failures’ signify the necessity to prevent the same 
event from reoccurring. If error incidents do not produce severe consequences, learning from 
error may not be perceived as crucial. Sitkin (1992) argues that negative consequences trigger 
a willingness to alter existing routines. Severe consequences would trigger employees to re-
evaluate taken for granted strategies and explore better ways of working. Likewise, the 
organizational learning literature suggests that a certain amount of uncertainty or crisis is 
necessary to engage in learning oriented behavior as such situations make repetition of the 
standard working procedures insufficient (Fiol & Lyles, 1985; Miller & Friesen, 1980). We 
therefore hypothesize that: 

 
Hypothesis 1a: Severity of consequences is positively related to communication about 

errors. 
Hypothesis 1b: Severity of consequences is positively related to error analysis. 
Hypothesis 1c: Severity of consequences is positively related to the generation of new 

ideas and insights. 
Hypothesis 1d: Severity of consequences is positively related to the implementation of 

improvements. 
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Level of regulation. We now consider the role of the genotype characteristic level of 
regulation on learning. The level of regulation refers to the degree of intellectual exertion 
invested in an action. Investigation of these cognitive origins is useful as it enables 
identification of the underlying causes of error occurrence (Reason, 1990, p. 12). 

Regulation processes vary from automatic to conscious. At the flexible level, actions 
are regulated by action patterns available in memory, parts of which can be unconsciously 
performed (Zapf et al., 1992). Routine actions are often associated with the flexible level of 
regulation. Erroneous actions associated with the intellectual level of regulation refer to a high 
level of intellectual exertion. At this level, there is conscious, serial processing by which 
feedback during the action is processed step by step (Rasmussen, 1982). Actions that need 
conscious processing generally are relatively complex or new for the individual involved 
(Zapf et al.).  

Research indicates that error occurrence at the intellectual level of regulation instigates 
more learning than do errors at the routine level of regulation. Lord and Levy (1994) propose 
that learning occurs when increased attention is allocated to perceived discrepancies between 
standards and feedback. Zapf, Frese, Irmer & Brodbeck (1991), for example, argue that errors 
occurring at a routine level of regulation, when working with office computers, do not form 
learning opportunities. Compared to errors occurring at an intellectual level, learning from 
errors during routine actions would not be considered that crucial as the action patterns to 
reach the intended goal are, in principle, well known. 

Thus, not every error seems to be equally inviting for learning. A study performed by 
Heimbeck et al. (2003), for example, shows that error management training is more functional 
for complex tasks than for easy tasks. Further inspection of the error management training 
studies indeed shows that unfamiliar and complex tasks are used to learn from error (e.g., 
Chillarege et al., 2003; Dormann & Frese, 1994; Frese et al., 1991). Errors thus seem to form 
a good learning opportunity if they occur in a complex or new task that requires considerable 
attention. This suggests that the level of regulation associated with the erroneous action 
affects learning. We therefore expect that errors that occur at the intellectual level of 
regulation lead to higher learning than errors occurring at the flexible level of regulation. 

 
Hypothesis 2a: Errors at the intellectual level of regulation lead to more 

communication than do errors at the flexible level of regulation. 
Hypothesis 2b: Errors at the intellectual level of regulation lead to more analysis than 

do errors at the flexible level of regulation. 
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Hypothesis 2c: Errors at the intellectual level of regulation lead to higher generation 
of new ideas and insights than do errors at the flexible level of regulation. 

Hypothesis 2d: Errors at the intellectual level of regulation lead to higher 
implementation of improvements than do errors at the flexible level of regulation. 
 
Evaluation of the Constructs Severity of Consequences and Level of Regulation 
The error characteristics severity of consequences and level of regulation have rarely been 
used as predictors for behavior. Further Zapf et al., (1992) have observed that error 
taxonomies applied in empirical settings are rarely investigated in terms of their validity. 

In the current study, we evaluate our measures by investigating their relations with an 
established inter-related construct (Cronbach & Meehl, 1955). As it is consistently argued that 
error recovery is related to severity of consequences and level of regulation (Frese et al., 
1991; Johannsen, 1988; Kanse, 2004; Kontogiannis, 1999; Zapf et al., 1992) measures of 
error recovery were used to evaluate the validity of our measures. 

Error recovery is generally defined as (1) the detection of a deviation; and (2) all 
actions undertaken in order to avoid negative consequences (Frese et al., 1991; Kanse, 2004). 
Error detection is seen as an important part of error recovery as it constitutes the starting point 
of this process (e.g., Kontogiannis, 1999). After error detection, corrective action can be 
taken. 

Negative consequences should be absent in situations of optimal error recovery (Frese 
et al., 1991; Johannsen, 1998; Zapf et al., 1992). An optimal error recovery process involves 
quick error detection and adequate correction. In this line of reasoning negative consequences 
are more severe in situations in which error detection time rises and inadequate error 
correction takes place. We, therefore, argue that severity of consequences is positively related 
to error detection time and negatively related to error correction. 

Evaluating the construct validity of an error-taxonomy that included the characteristic 
level of regulation, Zapf et al. (1992) developed expectations about error recovery. They 
tested the construct validity of level of regulation, by arguing that errors occurring at high 
levels of intellectual exertion are more difficult to recover than errors occurring at low levels 
of intellectual exertion. Similarly, We argue that errors at the intellectual level of regulation 
are associated with longer detection time than are errors at the flexible level of regulation. We 
further argue that errors at the intellectual level of regulation are associated with less error 
correction than are errors at the flexible level of regulation. 
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Method 
Employees from a Dutch middle-sized organization, active in the chemical process industry 
were invited to take part in the study. In total, 140 employees participated. The participating 
employees came from a range of units throughout the organization such as production, 
research, maintenance, management, sales and finance. The employees were predominantly 
male and on average 42.2 years old (SD = 10.43).  
 
Sample 
In the current study, error incidents form the level of analysis. At Time 1 (T1), participants 
received a questionnaire in which they were asked to describe a recent error incident and to 
elaborate on subsequent error handling. At Time 2 (T2), six and twelve weeks later, it was 
measured whether learning from the error described at T1 had occurred. A total of 218 error 
incidents were reported at T1, of which 95 were followed up by a T2 measurement. 
 
Data Collection Procedure 
A research assistant familiar with the purpose of the study was appointed at the organization 
on a full-time basis during the data collection period. The research assistant was appointed to 
ensure an optimal data collection process, as various production units work in time shifts. A 
second reason for having a research assistant at the organization was to promote participation 
in the study. A lot of effort was put into establishing personal contact with employees in every 
unit to familiarize them with the study. Although confidentiality was assured, we further 
decided to incorporate just one demographic variable (age) into the questionnaire, so that the 
employees could infer that linkage to their error incidents through demographical information 
in the questionnaire was unlikely. 
 The data for this study were collected over a period of 18 weeks. In total the 
participants received three T1 questionnaires in which they were asked to describe a recent 
error incident. At T1 the participants further received questions about the severity of 
consequences (open-end and Likert scale), error detection (Likert scale), error correction 
(open-end), communication about errors (open-end) and to what extent the error incident had 
been analyzed (open-end). The T1 questionnaires were distributed with a six week’s interval. 
Participants could thus describe up to a maximum of three error incidents.2 Each described 

                                                 
2 Examination of the error incidents revealed no employee specific effects. The 172 error incidents that 

could be linked to level of regulation were filled in by 113 employees. Sixty-six employees filled in 1 error 
incident, twenty-nine employees filled in 2 error incidents and sixteen employees filled in 3 error incidents. 
Analyses rerun on data with only one error incident per employee revealed similar correlations when compared 
to the overall sample. 
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error incident (T1) was followed by two T2 questionnaires measuring whether or not learning 
had occurred from that error incident. That is, participants were asked whether the error had 
led to new ideas and insights (open-end and Likert scale) and whether improvements had been 
implemented to prevent the reoccurrence of the described error (open-end and Likert scale). 
The first T2 learning questionnaire was presented six weeks after the corresponding T1 
questionnaire. The second T2 learning questionnaire was presented twelve weeks after the 
corresponding T1 questionnaire. Due to time constraints, the third T1 questionnaire was only 
followed by the T2 learning questionnaire after six weeks. The distributed T1 and T2 
questionnaires jointly form the Error Tracking Instrument (ETI) which was originally 
developed by Van Dyck (2007b). 
 
Coding of Qualitative Material 
To process the open-end questions and the error incidents, the research assistant and a 
psychology student familiar with the subject, coded the data. The coders were trained in using 
the coding scheme developed by Van Dyck (2007b).  

First, the two coders were instructed to code the open-end questions. Ten randomly 
drawn questionnaires were used to train the coders in the coding scheme for the open-end 
measures of severity of consequences, error correction, communication about error, analysis, 
generation of new insights and ideas and the implementation of improvements. The two 
coders then independently rated all open-end variables in the remaining questionnaires. The 
inter-rater reliabilities were computed based on a randomly drawn 50 percent of the sample 
and were excellent (ranging from kappa = .88 to kappa =1). The two raters tried to reach 
conformity for each item they differed on. When the raters did not reach conformity, the 
research assistant (i.e. the coder most familiar with the subject) decided on the score. The 
measures section provides illustrative quotes for all open-end measures. 

Second, the two coders were trained in coding the error incidents. Based on 25 
randomly drawn incidents, the coders then identified the level of regulation of the action in 
which the error had occurred. After independently coding the 25 error incidents, each incident 
was discussed with the second author who has extensive experience with coding error 
incidents. The two coders then independently rated all remaining error incidents. After 
computing the overall inter-rater reliability (kappa = .83), the two raters tried to reach 
conformity for each item they differed on. When the raters did not reach conformity, the 
research assistant decided on the score. 
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Measures 
Severity of error consequences. Severity of consequences was operationalized by a closed 
Likert item as well as an open-end question. Using a Likert scale, participants were asked to 
rate the severity of the error consequences ranging from 1 (the error consequences were not 
severe at all) to 5 (the error consequences were extremely severe). In the open-end question 
participants were asked to describe the error consequences. These open-end answers were 
coded on a scale ranging from 1 (there were no error consequences; e.g., “We ascertained that 
there was no water interfering the production process”) to 3 (the error consequences were 
severe; e.g., “noxious fumes were discharged during an emission process”). The open-end and 
the closed component were highly related (r = 0.74; p < .01). Severity of consequences was 
operationalized by the mean standardized score of the open-end and the closed component. 
 
Level of regulation. Based on the taxonomy of usability problems (Zapf et al., 1992), we 
operationalized two levels of regulation: the level of flexible action patterns and the 
intellectual level of regulation. Actions can be classified in the level of flexible action patterns 
if they are performed through ready made action programs available in memory. Actions can 
be classified at the intellectual level of regulation if they need conscious, serial processing. 

Thirty-four error incidents were categorized at the intellectual level of regulation, 138 
error incidents were categorized at the flexible level of regulation. Forty-six error incidents 
could not be categorized as the description of the incident reported was to meager for an 
adequate categorization (e.g., "A lot of dirt in the pitch, do to this a leakage"). In Table 1, 
illustrations are given for error incidents categorized at the intellectual- and flexible level of 
regulation. 
 
Error detection. Error detection was measured with one item based on a 5-point Likert scale. 
Based on the question "How long did it take to detect the error", error detection was rated 
ranging from 1 (very short) to 5 (very long). In order to get meaningful answers on the error 
detection measure, participants were asked to describe when the error occurred (e.g., "The 
agent of our client notified us on March 7 that they didn't require new deliveries. However, 
we did not cancel the scheduled shipments."), and when the error was discovered (e.g., "The 
agent reacted on March 28, after receiving documents concerning the shipments."). 
 
Error correction. Error correction was operationalized by an open-end question. The 
participants were asked to describe whether, and if so, to what degree error correction had 
taken place. The answer was coded on a scale ranging from 1 (the error was not corrected) to 
3 (the error was corrected; e.g., “We adjusted the wrong input in the administration system”). 
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Table 1 
Illustrations of Error Incidents Categorized in the Flexible Level – and Intellectual Level of 
Regulation 

Error incidents categorized in the  
flexible level of regulation 

Error incidents categorized in the 
intellectual level of regulation 

• I forgot to carry through a price increase in a 
quotation for a customer. 

• I destroyed a pallet with the fork-lift truck as I 
put the fork too low.  

• I forgot to close a shut-off valve after the 
completion of a charge. 

• We ordered the wrong gasket as we did not 
verify the specific type. 

• I pumped resin into the wrong tank as I 
mistakenly left open a couple of shut-off 
valves. 

• A couple of kilos of resin poured into the 
sewerage of the company as a shut off valve 
was not adequately closed. 

• The credit worth of a foreign customer was 
misjudged, as I placed too much trust on our 
contact of that specific firm and outdated 
information 

• Results of heavy price negotiations fell short 
as I placed a wrong starting price at the wrong 
time. 

• Due to a wrong judgment on how the Internet 
is used, a software tool was not ordered. 

 

 
Communication about errors. Communication about errors was operationalized by an open-
end question. The participants were asked to describe whether, and if so, to what degree error-
related communication had taken place at their division. The answer was coded on a scale 
ranging from 1 (no communication about the error; e.g., “I didn't discuss the error.”) to 5 
(extensive communication about the error; e.g., “Information about the error incident was 
exchanged with the persons concerned”). 
 
Error analysis. Error analysis was operationalized by an open-end question. The participants 
were asked to describe whether, and if so, to what degree the error incident had been 
analyzed. The answer was coded on a scale ranging from 1 (the error incident has not been 
analyzed) to 3 (the error incident was thoroughly analyzed; e.g., “We have evaluated why the 
planned change of the IP [internet protocol] addresses had impact on the usability of eight 
personal computers as no effects were reported during a test”). 
 
Generation of new ideas and insights. At T2 participants were asked whether the error had led 
to new insights and ideas. Generation of new insights and ideas was measured with a Likert 
scale and open-end question. With the Likert scale, participants were asked to rate to what 
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degree the error had led to new ideas and insights ranging from 1 (the error did not lead to 
new ideas and insights) to 5 (the error led to a great extent of new ideas and insights). 

To prevent mono-method bias, generation of new insights and ideas was also 
measured with an open-end and a Likert scale question. However, only 11 participants 
described insights and ideas that had arisen from the error incident on the open-end question, 
whereas 47 operators had reported new ideas and insights on the 5-point Likert scale measure. 
Although we acknowledge that the use of one self-report item can lead to mono-method bias, 
complementing it with an open-end question which clearly failed to measure what we 
intended, would be inappropriate. We therefore decided to discard this open-end question 
from further analyses, and to operationalize the variable generation of new insights and ideas 
with the remaining Likert scale question. 
 
Implementation of improvements. At T2, participants were asked to indicate whether 
improvements had been implemented to prevent the error from reoccurring in the future. 
Implementation of improvements was measured with a Likert scale and open-end question. 
Based on a 5-point Likert scale, participants were asked to rate whether improvements had 
been implemented on a scale ranging from 1 (no improvements have been implemented) to 5 
(improvements were implemented to a great extent). In the open-end question, the participants 
were asked to describe which improvements were implemented. The answers were coded on a 
scale ranging from 1 (there was no implementation of improvements; e.g., "not applicable, no 
improvements have been implemented") to 3 (improvements were fully implemented; e.g., "A 
process program with greater register capacity has been implemented, through which the 
control-operator has gained overview").  

As the response was moderate on the first T2 measure and quite low on the second T2 
measure, we decided to combine these two measures as one. Whenever both T2 measures 
were filled in, the highest score was taken. The open-end and the closed component were 
sufficiently related (r = .42; p < .01). Implementation of improvements was operationalized 
by the mean standardized score of the open-end and the closed component. 

 
Results 

Table 2 presents the means, standard deviations, kappa's and correlations of the variables 
included in the study. We predicted that severity of consequences would be positively related 
to communication about errors (H1a). Correlational analysis revealed a significant relation 
between severity of consequences and communication about errors (r = .35; p < .01). 
Hypothesis 1a was supported. The relation between severity of consequences and error
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analysis was in the predicted direction (H1b), but was not significant (r = .10; ns). Hypothesis 
1b was not supported. 

We further predicted (H1c and H1d) that severity of consequences was related to 
learning measured six and twelve weeks after error occurrence (T2). As predicted, severity of 
consequences was positively and significantly related to generation of new insights and ideas 
at T2 (r = .22; p < .05). Severity of consequences was also significantly related to the 
implementation of improvements at T2 (r = .36; p < .01). When consequences are more 
severe, generation of new ideas and insights and implementation of improvements is higher. 
Both Hypotheses 1c and 1d are supported. 

 
Table 3 
Mean differences for Error Recovery and Learning from Error for the Flexible – and Intellectual 
Level of Regulation 

Note. Implementation of improvements is based on the mean standardized score of an open-end and a 
closed component. N = 172. * p < .05; ** p < .01. 

 
In Hypotheses 2a and 2b, we predicted that errors occurring at the intellectual level of 
regulation would lead to more communication about errors and more error analysis than 
would errors occurring at the flexible level of regulation. Outcomes of Student's t tests did not 
support this prediction (see Table 3). Both Hypotheses 2a and 2b were not supported. 

In Hypothesis 2c we predicted that the level of regulation is positively related to 
generation of new insights and ideas. A Student's t test did not support this prediction, 
Hypothesis 2c was not supported. 

 Level of Regulation  

 Flexible Intellectual Students t 

Sample n = 138 n = 34  
 M (SD) M (SD)  
T1 Indirect Learning      

Communication about error 3.83 (1.57) 4.13 (1.33) -.96 
Error analysis 2.00 (.21) 2.10 (.44) -.98 

T2 Direct learning      
Generation of new ideas and insights 1.75 (.99) 2.20 (1.28) -1.44 
Implementation of improvements -.29 (.82) .48 (1.00) -3.23** 

Error Recovery      
Error detection 2.64 (1.07) 2.22 (1.15) 1.99* 
Error correction 2.81 (.57) 2.36 (.91) 2.53* 
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In Hypothesis 2d we predicted that errors occurring at the intellectual level of 
regulation would lead to higher implementation of improvements than do errors occurring at 
the flexible level of regulation. Outcomes of a Student's t test supported this prediction. 
Hypothesis 2d was supported. 
 

Discussion 
Our study shows that employees are inclined to learn dependent on the nature of the error. 
Both severity of consequences and level of regulation associated with the erroneous action, 
affect learning. More learning occurs when negative consequences are more severe. Results 
further show that errors occurring in actions at the intellectual level of regulation lead to more 
learning than do errors at the flexible level of regulation. Thus, errors are not equally inviting 
to learn from. Our study shows that severity of negative consequences affects communication, 
the generation of new insights and ideas as well as the implementation of improvements 
measured six and twelve weeks after error occurrence. Severity of consequences was not 
related to error analysis. 

In addition, our notion that genotype characteristics influence subsequent learning has 
gained legitimacy. Errors occurring in actions that require high intellectual exertion lead to 
higher implementation of improvements than do errors occurring at low levels of intellectual 
exertion. We did not find support for our prediction that error occurrence at the intellectual 
level of regulation leads to more communication, analysis of errors or generation of new ideas 
and insights than does error occurrence at the flexible level of regulation. 

In the current study, we established validity of the characteristics severity of 
consequences and level of regulation by investigating their relations with the established 
inter-related construct error recovery (Cronbach & Meehl, 1995). Although we cannot fully 
determine construct validity, the error characteristics seem appropriately measured. As 
argued, severity of consequences was related to the error recovery process. Negative 
consequences are more severe when error detection time rises. Further, severity of 
consequences was negatively related to error correction. When adequate error correction takes 
place, consequences are less severe (see Table 2). 

Further, errors made in relative complex or new tasks (intellectual level of regulation) 
are less adequately corrected than are errors made during routine actions (flexible level of 
regulation). Contrary to our line of reasoning, errors occurring at the intellectual level of 
regulation are detected more quickly than errors occurring at the flexible level of regulation. 
This latter result does not necessarily contradict research suggesting that errors made in 
complex tasks need longer time for the error recovery process than errors occurring at lower 
levels or regulation (Zapf et al., 1992). Error recovery comprises both error detection and 
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subsequent correction. Quick error detection does not necessarily lead to optimal error 
correction. Possibly, errors at the intellectual level of regulation are detected more quickly 
than errors at the flexible level of regulation because employees are more suspicious about the 
possibility of error occurrence during complex or new tasks than when performing routine 
tasks. Research has indicated that openness for the possibility of errors triggers error detection 
processes (Allwood, 1984). 
 
Limitations and Future Research 
The present study has some limitations. First, as the participating employees were not given 
any instructions on what errors to describe, it is possible that the collected sample of error 
incidents is not a random sample of errors occurring in the organization. Answering a whole 
range of questions about situations in which an error occurred is not the easiest thing to do, 
and could lead to an over-sampling of for example, errors with trivial consequences. The 
observation that participants reported more incidents at the flexible level of regulation than at 
the intellectual level of regulation, however, is not uncommon. Research has indicated that the 
nature of the errors that occur is dependent on the complexity of the task (Zapf et al., 1992), 
and the setting of the organization (Van Dyck, 2007b). Further, several precautionary 
measures were taken to prevent a biased sample. Although confidentiality was assured, 
employees recommended us to make the questionnaires anonymous by leaving out a number 
of demographic variables. This adjustment made employees feel less hesitant to participate as 
it became impossible to get linked to the reported error. Furthermore, our study is focused on 
establishing relations between variables and not occurrence of errors per se, which makes it 
insensitive for biases in types of errors reported. In sum, we do not believe that the possibility 
of a biased sample poses a serious problem to our study. 
 Second, now that we have shown that severity of consequences triggers employees to 
engage in learning, the next step should be aimed at the processes by which severity of 
consequences affects learning. Similarly, as our study indicates that genotype characteristics 
affect learning from error, the precise working of the underlying cognitive mechanism needs 
further attention. 

Emotional processes have been proposed as mechanisms by which severity of 
consequences affects learning (Argyris, 1982; Argyris & Schön, 1978; Cameron, 1984; 
Cannon & Edmondson, 2005; Sitkin, 1992). Argyris has argued that individuals are socialized 
to behave in a prevention oriented manner in order to deal with error prone situations. This 
socialization process inhibits learning. That is, erroneous actions trigger defensive reactions in 
an attempt to avoid loss of self-esteem and helplessness after mistakes (Argyris & Schön, 
1978). In the same line of reasoning, Cannon & Edmondson argue that individuals' aversive 
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reactions towards unsuccessful actions lead to a natural dislike to disclose or acknowledge 
errors. Severe error consequences, in that sense, force employees to put aside their 
defensiveness, as the impact of the incident makes it necessary to engage in constructive 
behavior. Examining emotional mediators in the process by which severity of consequences 
leads to learning might be a promising area for future research to optimize the use of the 
positive function of errors. 

By studying the influence of the level of regulation involved in error occurrence on 
learning from error, we have shed a first light on the influence of the underlying cognitive 
mechanism. Additional underlying cognitive characteristics may interplay and influence 
behavior after error occurrence. It is conceivable that the moment of error occurrence during 
an action is also a relevant genotype. Errors can occur during the goal development phase of 
an action or during the execution phase of an action. Reason's (1990) slips-lapses-mistakes 
categorization differentiates errors on both the level of regulation as well as on different 
phases in the action process. It is argued that mistakes can be categorized as errors at a higher 
level of regulation as they relate to deficiencies involved in the selection of plans to attain a 
certain goal. Mistakes are thus categorized in the planning stage of the action process. Slips 
and lapses on the other hand are considered to be lower regulation level activities concerned 
with storage and execution stages of the selected action plan. As Reason argues that: "… 
mistakes are likely to be more subtle, more complex and less well understood than slips. … 
[and] constitute a far greater danger" (1990, p. 9), the assumed interplay between level of 
regulation and action process deserves further attention. Thus, incorporation of the 
classification of errors in different phases of the action process may be a fruitful endeavor for 
investigating the effect of the cognitive mechanism on subsequent learning. 
 Third, as the research is performed in one organization, we should be cautious to 
generalize the findings to other settings. It is likely that organizational setting influences the 
nature of the errors that occur. Job content for example affects the nature of errors (Zapf, 
1991). Jobs in which complex tasks have to be performed lead to more errors on the 
intellectual level of regulation than jobs with little complexity. Thus, dependent on the 
organizational setting, the distribution of the nature of the errors could vary. 

Finally, we would like to point out one distinctive aspect of this study. Research 
investigating the learning potential of human error in applied settings has mainly been 
retrospective and has focused on rare and extreme outcomes. To our knowledge, there are 
very few studies investigating learning from error based on an ex ante design with 
measurements for learning over time. We encourage this type of research as it opens the door 
for a better understanding of when and why employees engage in learning from error. 
Although we took great care in the development of our design, we would also like to mention 
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some measurement limitations. We tried to prevent mono-method bias by operationalizing 
constructs with self-report Likert items as well as open-end questions. Our measure of 
generation of new insights and ideas could only be operationalized by the self-report item as 
the open-end question suffered from missing data. Although learning from error was 
measured over time (six and twelve weeks after error occurrence), causality cannot fully be 
established. Investigation of the hypothesized relationships based on a full longitudinal 
approach, therefore, would be useful. 
 
Theoretical and Practical Implications 
Justifiably, in organizational contexts emphasis lies on the prevention and containment of 
adverse consequences. One strategy to prevent and contain adverse consequences is to learn 
from those errors that do occur. Although learning from error is widely acknowledged in 
practice as well as in science, research shows that learning from errors is easier said than 
done. By testing that not every error is equally inviting to learn from, we established a better 
understanding of the relations between the nature of the error and subsequent learning. A 
better understanding of these relations can lead to the development of more successful 
learning approaches. More insight in the nature of the errors enables the development of 
custom made approaches to learn from those errors one wants to prevent in the future.  

We argue that even errors that do not seem inviting to learn from can be successfully 
utilized as an opportunity. In the current study we found that errors occurring at the flexible 
level of regulation lead to less learning than their intellectual level counterparts. One feature 
of errors occurring at the flexible level of regulation is that they occur in routine actions with 
little complexity (Zapf et al., 1992). Additional effort invested in learning activities may then 
seem superfluous to the employee, as the correct action patterns are, in principle, well-known. 
As an action without the occurrence of an error still is the most efficient route from goal to 
outcome, implementation of improvements to prevent or reduce errors in routine procedures 
could lead to significant savings for the organization. As our results suggest that employees 
are not automatically inclined to learn from this type of errors, management should take the 
lead in re-evaluating and adjusting the specific routines and policies to make occurrence of 
this specific type of errors unlikely. 

Exploration of the error incidents in the current study, for example, revealed that a 
significant number of errors during routine actions involved incidents with shut-off valves. As 
these errors seem to happen more frequently, management should take the lead in re-
evaluating and adjusting the specific routines and policies to make occurrence of such errors 
less likely. In this particular case, management could for example stress implementation of 
forced function designs (Lewis & Norman, 1986; Reason, 1990). As science as well as 
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practitioners continue to develop constructive procedures towards the investigation of errors, 
learning opportunities can be more systematically recognized and exploited. 



 



 

 
 
 
 

CHAPTER 6 
DISCUSSION 

 
The introductory chapter of this dissertation began with Erma Rorrek's error incident as an 
illustration of how learning from error can take form. In order to learn from error, employees 
need to understand the underlying causes of the occurrence of errors. Communication about 
and the analysis of errors are considered essential in reaching a better understanding of errors 
(Carroll, 1998; Edmondson, 1996; Mathieu, Goodwin, Salas, & Cannon-Bowers, 2000; Van 
Dyck, Frese, Baer, & Sonnentag, 2005). Erma’s department, for example, engaged in a 
discussion to identify the underlying causes of error occurrence. As a result of this discussion 
concrete plans were developed to prevent a similar error from occurring in the future. 
 

 
 

Figure 1. Overview of the research model. 
 
 

 
Learning 

 

Organizational 
Culture 

 

Error Incident 
Characteristics 

 

Attributional 
Processes 

 

Behavioral 
practices after error 

occurrence 

Ch. 3 & 4 

Ch. 4

Ch. 4
Ch. 2 

Ch. 4 & 5

Ch. 4 & 5 



Chapter 6 

 

106 

The behavioral practices displayed by Erma and her department are, however, not very 
common in everyday practice. In reality, learning from error is the exception to the rule in 
most organizations (Carroll, 1998; Carroll, Rudolf, & Hatakenaka, 2002; Edmondson, 1996; 
Tucker, 2004; Van Dyck, 2000; Van Dyck et al., 2005). My aim was, therefore, to advance 
theory on the underlying factors that encourage or obstruct adequate error handling and 
learning in organizational contexts. To gain a better understanding as to why most 
organizations find it so difficult to learn from error, we took a look at the influence of 
processes at the organizational and individual level, as well as characteristics of the error on 
learning (see Figure 1).  

In Chapter 2, we examined impact of the factor organizational culture. In Chapters 3 
and 4, we assessed the predictive value of attribution processes on subsequent behavior. In 
Chapters 4 and 5, we reported on the influence of error incident characteristics on subsequent 
learning. In this chapter, an overview of the research presented in the earlier chapters is 
provided. Subsequently, the results are discussed and suggestions for future research offered. 
We conclude by discussing some implications for practice. 
 
The Main Findings 
An overview 
Although scholars have argued that the underlying assumptions of organizational culture 
influence error handling and learning practices, this relationship has not been empirically 
established (Edmondson, 1996; Van Dyck et al., 2005). In this dissertation this gap is 
addressed through the development and validation of the error assumption framework. 
Organizations that are guided by assumptions that reflect a tolerant yet decisive orientation 
towards errors learn more from their errors than organizations guided by tolerant-indecisive, 
intolerant-decisive and intolerant-decisive assumptions about error (Chapter 2). 

In Chapter 3, causal attribution has been identified as an important antecedent of 
behavior after error occurrence. The results show that perceived personal control and 
responsibility are better predictors of learning than the attribution dimensions ‘locus of 
causality’ and ‘stability’. When people perceive more personal control or acknowledge more 
responsibility over the cause of an error, they have higher expectancies with regard to future 
success and propose higher quality strategies for future action. 

The study presented in Chapters 4 and 5 demonstrated that learning depends on certain 
aspects of the error incident. Errors in complex tasks lead to more learning than errors that are 
made in routine actions. Moreover, the severity of the consequences influences learning from 
error. Employees communicate and learn from their errors when negative consequences make 
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it necessary for them to do so. In the following paragraphs the findings are discussed in 
greater detail. 
 
Organizational culture 
In the outline of the dissertation described in Chapter 1, we argued that the sales department 
described in the hypothetical error incident may have shared a cultural error assumption that 
enabled optimal error handling and learning. After the consequences of the error were 
minimized, the department learned from the error by discussing and analyzing the incident. 

The study presented in Chapter 2, reported on the development of a framework for the 
identification of organizational error assumptions. Interpretation of the data suggests an error 
assumption framework with two dimensions – organizational tolerance towards errors and 
organizational decisiveness towards errors –. Results show that organizations that are guided 
by types of assumptions that reflect a tolerant yet decisive orientation towards errors learn 
more from their errors than do organizations guided by tolerant-indecisive, intolerant-decisive 
and intolerant-indecisive assumptions about error (see Figure 1). The study shows that 
organizational tolerance towards errors is an essential condition for learning from error 
because it creates openness about error. As illustrated by Erma's incident, new insights at the 
departmental level can only develop when people disclose their errors. In organizations that 
are characterized by assumptions reflecting tolerance, employees were quite open about their 
errors. In organizations that are characterized by assumptions reflecting intolerance towards 
errors, however, people had a tendency to be less forthcoming. Intolerant views led to 
covering up rather than openness, to avoid potential blame or punishment. 

Tolerance towards errors alone, however, does not lead to optimal error handling. 
Although tolerance is essential to create openness about errors, organizations also need to 
embrace assumptions that initiate an active investigation of the underlying causes of error. 
The study presented in Chapter 2 revealed that, although tolerance towards errors led to 
openness, it did not necessarily result in initiatives aimed at learning from error. In other 
words, employees like Erma do not automatically take the floor at work meetings to find ways 
to prevent errors from reoccurring. For such initiatives, employees have to be prompted by 
assumptions that reflect tolerance and decisiveness about error. Whereas organizations with 
tolerant and indecisive views primarily engaged in activities aimed at minimizing negative 
consequences, organizations with a tolerant and decisive view towards errors managed to 
learn from their errors. 
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Attribution processes 
In the hypothetical error incident, Erma blamed herself for not being up to date with the latest 
negotiation outcomes. However, she might just as easily have engaged in self-irrelevant 
attributions by blaming the people in charge of the transfer of negotiation outcomes. 
Moreover, she could have attributed her error to flat-out undesirable causes, such as a lack of 
ability. In literature on failure attribution, causes are seen as desirable when they maintain an 
individual’s belief in his or hers capabilities and the expectancy to perform the erroneous 
action correctly remains unaffected (Weiner, 1985; Bandura, 1982). Perceived causes are 
considered undesirable when they weaken an individual’s belief in his or her own capabilities. 
Illustrated by Erma's causal reasoning, we argued that error handling can be affected by 
attribution processes after an error occurs. 

The laboratory study presented in Chapter 3 supported the proposition that causal 
attribution influences subsequent error handling and learning behavior (see Figure 1). 
Perceived personal control and the acknowledgement of responsibility are valuable predictors 
of expectancy of success and quality of strategy after error occurrence. The more personal 
control and responsibility individuals perceive, the higher the expectancy with regards to 
future success and the higher the quality of strategies for future action. Moreover, the results 
suggest that perceived personal control and acknowledged responsibility are better predictors 
of learning (i.e., the development of strategies to overcome the error) than the attribution of 
errors to changeable and self-relevant causes (internal-unstable causes). Perceptions of 
personal control and responsibility over the cause of an error predict expectancy of success 
and learning above and beyond locus of causality and stability. 

The empirical field study conducted in the chemical process industry casts a different 
light on the predictive value of perceived personal control on learning from error (Chapter 4). 
Employees generated more insights and ideas when they perceived low personal control, 
whereas in the laboratory study participants developed better strategies when they perceived 
high personal control over the error cause. The laboratory study and the field study thus 
yielded different results concerning the predictive value of perceived personal control with 
regard to learning from error. After the presentation of the main results, the theoretical 
implications of these two findings are discussed.  
 
Error Incident Characteristics 
Chapters 4 and 5 show that certain aspects of the error incident influence error handling and 
learning (see Figure 1). In Chapter 1, we asked the question whether Erma and her department 
would have learned from her error if she had made a minor spelling error rather than a 
calculation error in the tender. The results presented in Chapter 5 show that not every error 
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offers the same learning opportunities. It depends on the complexity of the error. Errors that 
occur in actions at the intellectual level of regulation lead to more learning than errors in 
actions at the flexible level of regulation. That is to say, errors in complex tasks lead to more 
learning than those made in routine actions. An explanation might be that compared to errors 
occurring in complex actions, learning from error during routine actions may not be 
considered all that crucial. This may be the case because for routine tasks employees do not 
perceive the need to learn, because they have knowledge on how to reach the goal without 
errors. 
 Research concerning the predictive value of the severity of the consequences of an 
error on learning from error emphasizes the hypothetical nature of Erma's error incident 
(Chapters 4 and 5). Erma discussed the error incident in front of her department for a second 
time to find ways to prevent similar errors from reoccurring. There seemed, however, no 
urgent reason for Erma to engage in such behavior, because her earlier actions had already 
made sure that the damage had been minimized. Findings from the empirical field study show 
that employees learn more from errors when negative consequences appear. Employees 
communicate and learn more from errors when the consequences are more severe. When the 
consequences are more severe, there is higher generation of new insights and ideas and higher 
implementation of improvements in the weeks following the error incident. The findings 
suggest that employees do not automatically learn from their errors. Rather, employees 
communicate and learn from errors when the negative consequences make it necessary for 
them to do so. This finding supports Cannon and Edmondson's (2005) line of reasoning, that 
small deviations from expected outcomes are often overlooked because they appear too 
insignificant to make use of their learning potential. 
 
Theoretical Implications and Directions for Future Research 
In line with Schein's (1992, 1993) theoretical work on organizational culture, this dissertation 
demonstrates that underlying levels of organizational culture can be a significant barrier or 
stimulant for learning in organizational contexts. Research into the error assumption 
framework shows that an optimal learning culture requires specific types of assumptions. An 
optimal environment for learning from error calls for assumptions that reflect tolerance as 
well as decisiveness towards errors. The finding that shared tolerance towards errors alone is 
not sufficient for the creation of an optimal learning culture extends research that focuses on 
non-punitive approaches towards error (Firth-Cozens, 2001, 2004; Helmreich & Meritt, 2000; 
Leape et al., 1998). Although tolerance towards errors is an essential prerequisite for learning, 
employees do not learn from error on a structural basis unless organizational assumptions 
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prompt them to do so. Organizational decisiveness towards errors is needed to harvest the 
benefits of openness about errors. 
 This conclusion is strengthened by the findings reported in Chapters 4 and 5. Results 
showed that an error in itself in not automatically grasped as a learning opportunity. Instead 
the degree of negative consequences that results from the error is a major stimulant for 
employees to learn. Similarly, in research into organizational failure, it is argued and 
demonstrated that 'smaller failures' often do not lead to learning (Baumard & Starbuck, 2005; 
Cannon & Edmondson, 2005; Sitkin, 1992). Baumard and Starbuck, for example, showed that 
small and moderate failures did not stimulate people to try and identify potential problems. 
Severity of consequences, however, is not an appropriate criterion for learning because the 
same error may result in a variety of consequences, depending on the context in which the 
error occurs. Employees thus need to be guided by organizational assumptions that facilitate 
learning from errors that do not necessitate learning at first sight. 

After the occurrence of Erma's error, for example, additional action to learn from the 
error may not have seemed crucial. The action patterns involved when drawing up tenders 
were in principle well-known to Erma. Learning from error was thus, in principle, not 
necessary for her to perform the same action correctly in the future. Furthermore, the negative 
consequences did not trigger a learning effect because they were minimized successfully. 
Nonetheless, Erma decided to talk about and learn from her error to find a way to prevent the 
same error from reoccurring.  

Now that the relationships between organizational culture and learning from error 
have been established, the focus needs to move towards research that increases our 
understanding as to why assumptions reflecting tolerance and decisiveness lead to optimal 
learning. The knowledge-sharing process should be considered when unraveling the 
relationship between the error assumption framework and learning from error. In Erma's case, 
for example, there was no instant way of eradicating calculation errors from health insurance 
tenders. Discussion about Erma's error during the work meeting led to an exchange of 
information from which plans were developed to prevent similar errors from happening in the 
future. 

There is theoretical support for the proposition that the predictive power of the error 
assumption framework on learning can be clarified by including the knowledge-sharing 
process as a mediator. Organizational culture is recognized as an important predictor of 
knowledge sharing (O'Dell & Grayson, 1998). They argue that, unless an organizational 
culture provides a supportive climate for knowledge transfer, knowledge sharing will be 
limited. Communication about errors and error analysis are considered practices that 
contribute to the development of shared knowledge about errors (Carroll, 1998; Edmondson, 
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1996; Van Dyck et al., 2005). In Chapters 4 and 5, it was shown that the two concepts were 
significantly related to learning over time. A promising direction for future research would, 
therefore, be to investigate whether the process of knowledge sharing explains the relationship 
between the error assumption framework and learning from error. Such a study has the 
potential to clarify and strengthen the theoretical argument as to why certain types of error 
assumptions lead to optimal learning. Moreover, a better understanding of the underlying 
process that leads to learning will facilitate the development of effective strategies to meet the 
challenge of creating optimal learning cultures.  

A first step could be to establish knowledge sharing as a mediator in a controlled 
setting. To conduct such an experiment, one could form small workgroups. In the following 
steps, one could (1) manipulate the group's error culture (organizational tolerance × 
organizational decisiveness) comparable to the one used in Chapter 2, followed by (2) 
individual, error-prone subtasks; after which there is (3) a possibility for an exchange of 
knowledge with the group about the errors they made during their individual tasks. This 
discussion could be video-taped and rated for the degree and quality of knowledge sharing. 
The experiment could be concluded by (4) a sub-task comparable to the one the participants 
performed earlier to measure learning from error. 

It would also be of interest to continue research into the relationship between 
attribution processes and learning from error. As far as we know, ours is one of the first 
studies in which the predictive value of attribution processes on error handling and learning 
has been investigated. From a theoretical perspective, it is appealing to continue research into 
error attribution, because this process may influence behavior after errors occur at the 
organizational level. Scholars have argued that socialization with the organizational culture 
may lead to shared attribution styles (Furnham, Sadka & Brewin, 1994). 
 Given the sparseness of research into the relationship between attribution processes 
and learning from error, and the intriguing results of perceived personal control on learning, 
we would recommend taking a closer look at the findings concerning perceived personal 
control in this dissertation (Chapters 3 and 4). In Chapter 3, we showed that the positive 
effects of perceived personal control after failure (for an overview see Försterling, 1985) also 
generalize to behavioral practices after error occurrence. Perceived personal control after error 
occurrence was positively related to learning practices. The perception of personal control 
was positively related to the quality of the proposed strategies for future action. In the 
empirical field study (Chapter 4), however, employees generated more insights and ideas 
when perceived personal control was low. 
 Both the positive as well as the negative relationship between perceived personal 
control and learning findings are supported by the literature. In literature on success and 
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failure attribution (theory of motivation and emotion, Weiner, 1985; theory on self efficacy, 
Bandura, 1982; theory of learned helplessness, Abramson, Seligman & Teasdale, 1978) 
perceptions of control are seen as desirable, because they lead to functional task behavior after 
error occurrence (Chapin & Dyck, 1976; Fowler & Peterson, 1981; Schunk, 1981, 1982). 
Similarly, Van Dyck (2007a) found that making suggestions for improvement after error 
occurrence which were under the control of the participant led to enhanced learning and 
performance. 
 In literature on organizational learning, on the other hand, lack of control is considered 
to be a prerequisite for learning (Fiol & Lyles, 1985). The suggestion is that learning is 
triggered by events that cannot be tackled within the customary framework of doing things. It 
is argued that ambiguity and insufficiency of solutions make learning more likely (Miller & 
Friesen, 1980). Similarly, Cannon and Edmondson (2005) argue that people have a basic 
desire to believe that they have control over unsuccessful actions. This illusory perception of 
control may discourage rather than encourage people from learning, as it implies that people 
feel they are able to prevent the same error from reoccurring without additional learning. 
 Each of the two findings is thus supported by a different school of thought. Together, 
the findings concerning perceived personal control do not suggest a dominance of one theory 
over the other. Additional research into the juxtaposition of these findings would be valuable, 
as it would help extend the theoretical understanding of the influence of perceived personal 
control on learning as well as of the applicability of the underlying theories. 

Future research into the predictive value of perceived personal control on learning 
should be aimed at preventing a potential confound that may have influenced the current 
findings. The setting of the laboratory made close control over the attribution process 
possible. The experiment was designed in such a way that variance in severity of 
consequences between participants was minimized. Moreover, in the laboratory experiment, 
participants were asked to play levels of a video game. The worst thing that could happen 
after error occurrence was engaging in a new attempt to finish a level of the computer game. 
Severe error consequences were therefore not possible in the experiment. 

In contrast to the experimental study, variance in the degree of negative consequences 
could not be controlled for in the field sample. Moreover, it was possible that errors in the 
field study led to quite severe consequences. Although the participants were asked explicitly 
to engage in causal attribution of error causes in the field study, we were unable to determine 
whether they actually did so. Therefore, it is possible that participants engaged in attribution 
over the negative outcomes of the error (i.e., the severity of consequences) rather than error 
causes. The significant relation would then relate to a lack of perceived personal control over 
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the negative outcomes of the error, rather than to a lack of perceived personal control over the 
error cause. 
 In Chapters 4 and 5, the results indicated that the severity of the consequences had 
considerable impact on learning from error. Severity of consequences is positively related to 
communication, analysis and learning from error. At first sight, these results allow room for 
rather pessimistic thoughts about learning from error in organizational contexts. It would be a 
shame if employees only learn from error when consequences are severe. The positive 
relationship between severity of consequences and learning from error may suggest that 
opportunities to learn from similar errors without negative consequences are not seized. The 
severity of consequences of similar errors is highly variable, depending on the situation in 
which they occur (Van Dyck, 2000). Moreover, error incidents without negative 
consequences occur much more frequently than errors with severe consequences (Ramanujam 
& Goodman, 2003). 

These results, however, could be idiosyncratic, because the research focused on a 
single organization. It would be interesting to include both the error assumption framework 
and severity of consequences in a study, to see how the two interrelate and influence 
subsequent error handling and learning from error. In Chapter 2, we argued that a tolerant yet 
decisive mindset towards errors promotes minimization of negative error consequences and 
maximization of learning from error. In organizations that are characterized by a tolerant yet 
decisive mindset towards errors, the impact of severity of consequences on error handling and 
learning may thus not be all that prominent when compared to the other three culture 
typologies. It seems likely that organizations that are characterized by types of assumptions 
that reflect tolerance and decisiveness also learn from those errors that form the 'early warning 
signs' that should be taken seriously if similar incidents with highly severe consequences are 
to be avoided (Cannon & Edmondson, 2005; Sitkin, 1992). In organizations in which less 
constructive mindsets towards error prevail (e.g., an intolerant and indecisive mindset towards 
error) learning from errors can be absent, unless severe consequences convince people that 
existing routines need to be improved or modified. 
 However, it should not be ruled out that severity of consequences may have an 
independent effect on learning from error. Research conducted by graduate students at the VU 
University of Amsterdam yields additional support to the relationship between severity of 
consequences and communication about error, and learning from error. Research conducted at 
a waste-disposal facility, local tax authority and three health care institutions consistently 
showed a considerable impact of severity of consequences on subsequent communication and 
learning from error (De Vrij, 2006; Harkema, 2006; Ter Laak, 2007; Schutte-Van Rijsinge, 
2006). 
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In this dissertation, evidence was found in support of the proposition that learning 
depends on the nature of the error. Errors that are made in relative complex or new tasks led 
to higher learning than errors that occur during routine actions. Learning from error is thus 
dependent on the level of intellectual exertion invested in the erroneous actions. Future 
research into the nature of the error could offer a valuable extension as to clarify under what 
circumstances employees learn. A better understanding of the relationship between the nature 
of an error and learning can lead to the development of custom-made strategies to utilize the 
positive function of various types of errors successfully. 

In my opinion, future research should incorporate additional genotype characteristics 
that may interplay and influence behavior after error occurrence. Reason's (1990) slips-lapses-
mistakes categorization differentiates errors at the level of regulation as well as in various 
phases in the action process. Based on this categorization, Reason argues that certain errors 
are likely to have more far-reaching consequences than others, "mistakes are likely to be more 
subtle, more complex and less well understood than slips. … [and] constitute a far greater 
danger" (p. 9). He argues that a mistake is an error type that can be categorized at the 
intellectual level of regulation and is related to deficiencies involving the selection of plans to 
attain a certain goal. Mistakes are thus categorized in the planning phase of the action process. 
Slips and lapses, on the other, hand are considered lower regulation level activities associated 
with storage and execution stages of the selected action plan. 

Incorporation of the classification of errors in various phases of the action process can 
be a fruitful way of further investigating the effect of the genotype characteristics on 
subsequent learning. Exploration of the assumed interplay between level of regulation and 
action process on subsequent behavioral practices is best performed in a controlled setting, 
because the nature of the error may depend on the organizational setting. The study to which 
we referred in Chapter 5 revealed an uneven distribution of errors at the level of regulation. 
An experimental design renders the opportunity to control the type of task and likely error 
types which could prevent unequal distribution on the level of regulation and action process. 

To carry out such an experiment, four conditions could be created by developing tasks 
that vary in the level of regulation (flexible versus intellectual) and are error-prone in different 
phases of the action process (planning stage versus storage and execution phase). 
Subsequently, learning could be measured by allowing participants to share knowledge after 
error occurrence with a collaborator who supposedly works on the same task.  
 
Practical Implications 
We would argue that learning from error is valuable for all organizations. Organizations in 
which a single error do not immediately prompt catastrophes can also benefit from error. The 
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Dutch construction business, for example, loses 20 percent of its annual turnover due to errors 
(USP Marketing Consultancy, 2005). Errors varying from flaws in architectural designs to the 
purchase of the wrong colored kitchen tiles lead to an annual debit of € 5 billion. A reduction 
of as little as one percent through learning from error would lead to an annual cost reduction € 
50 million. 
 This statement is supported by viewpoints expressed by employees who are engaged 
in managerial practice. In the past four years, we were involved in numerous project-related 
conversations with organizational staff, executives and supervisors. One thing that became 
clear during those conversations is that every single executive we met recognized the 
importance of learning from error. Whether they were active in garbage disposal units, tax 
authorities, health care or in the chemical process industry, every executive valued learning 
from error. 

Leaders, however, vary in their approach to learning from error. Managers of "Insur" 
and "Sale", for example, explicitly signaled to their subordinates that errors were not 
tolerated, whereas managers of "Tech" and "Admin" valued tolerance towards errors (See 
Chapter 2). The findings presented in Chapter 2 suggest that an optimal environment for 
learning from error includes assumptions that reflect tolerance as well as decisiveness towards 
errors. Leaders should stimulate tolerance and decisiveness towards errors, because they have 
an exemplary function when it comes to creating a culture that encourages people to learn 
from their errors. The reactions from leaders are powerful signals that serve as a guide for 
subordinates in their everyday practices (Schein, 1992). The in-depth study at the health care 
institution (Chapter 2) provided a clear example of this. The manager of the 'isolated' location 
successfully anchored a mindset that enabled learning from error by prioritizing tolerance and 
decisiveness about errors. By consistently acting upon the assumption that "an error means 
that there still is something to be learnt", he presented a clear guideline for his subordinates on 
how to act whenever an error occurred. 

Although we acknowledge that it is not easy to change certain aspects of an 
organization’s culture, the example presented above indicates that it is possible. We would 
argue that the error assumption framework forms a tangible tool for organizational members 
to start thinking about their enacted mindset towards errors. The creation of conditions under 
which people can openly share their perspectives about errors may constitute an important 
step towards a mindset that promotes learning. Groups that are able to reflect upon and 
communicate about their objectives and strategies become aware of the underlying reasons for 
their actions and are able to learn (Schön, 1983; West, 2000). 

Another important implication deals with the importance of learning from errors that 
do not lead to negative consequences. In the introductory chapter, Erma's error incident 
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provided an example of the best way to deal with errors. Based on Erma's error incident we 
argued that learning from error is essential because similar errors can differ in their degree of 
consequences depending on the situation in which they occur. In Erma's case the error 
incident did not lead to permanent damage, but the consequences could have been severe if 
the context or handling of the error had been slightly different. In this dissertation, the results 
showed that it is especially those errors with severe consequences that stimulate learning 
(Chapters 4 and 5). We would argue that leaders should create awareness among their 
subordinates that the degree of negative consequences is not a valid standard for learning 
from error. Rather, leaders should emphasize that errors with insignificant negative 
consequences may form the early warning signs that should be taken seriously if future 
catastrophic incidents are to be avoided (see Sitkin, 1992). 

Managers should create opportunities for their employees to engage in structural 
communication regarding errors. This dissertation shows that communication is one of the 
most important requisites for learning from error. The results also suggest, however, that 
employees do not automatically share knowledge about errors (see Chapter 4). Motivating 
employees to interact and discuss errors openly may promote new ideas that lead to the future 
prevention of errors or even pave the way for innovational activities. 



 

 
 
 
 

SUMMARY IN DUTCH 
SAMENVATTING 

 
Waarom lukt het niet alle organisaties om te leren van fouten? Deze vraag vormde de 
aanleiding van vier jaar promotieonderzoek. In Hoofdstuk 1 wordt deze onderzoeksvraag 
geïntroduceerd aan de hand van een hypothetische fout gemaakt door de werknemer Erma 
Rorrek. Aan de hand van Erma's fout wordt geïllustreerd hoe er in organisaties optimaal met 
fouten omgegaan kan worden. Constructief omgaan met fouten wordt daarbij beschouwd als 
(1) actie gericht op het minimaliseren van negatieve consequenties; en (2) het leren van 
fouten. Met leren wordt bedoeld dat er vanuit fouten die gemaakt worden kennis wordt 
ontwikkeld om dergelijke fouten in de toekomst te vermijden, en waar mogelijk waardevolle 
nieuwe inzichten op te doen. Recent onderzoek toont aan dat een dergelijke manier van 
omgaan met fouten positief samenhangt met economische indicatoren van organisatie-
prestatie (Van Dyck, Frese, Baer, & Sonnentag, 2005). 

Behalve dat in Hoofdstuk 1 de onderzoeksvraag nader wordt uitgewerkt en de centrale 
begrippen worden behandeld, bevat het hoofdstuk twee boodschappen. De eerste – meer 
impliciete – boodschap betreft het belang van het verwerven van inzicht in die factoren die 
leiden tot het constructief omgaan met fouten. 'Erma Rorrek' laat zien dat mensen feilbaar zijn 
en dus ook in hun rol als werknemer fouten zullen maken. Met andere woorden, fouten maken 
is menselijk, en organisaties zouden er goed aan doen om hierop te anticiperen door aandacht 
te besteden aan de manier waarop werknemers met die fouten omgaan.  
 De tweede boodschap betreft de observatie dat het gros van de organisaties moeite 
heeft om werknemers adequaat met fouten om te laten gaan. Ondanks kennis op het gebied 
van constructief omgaan met fouten, blijkt uit de literatuur dat het leren van fouten 
makkelijker is gezegd dan gedaan. De aandacht verschuift vervolgens naar factoren die 
zouden kunnen verklaren waarom er in organisaties niet altijd constructief wordt omgegaan 
met fouten. Aan de hand van literatuur worden drie antecedenten geëxpliciteerd. In dit 
proefschrift wordt de invloed van organisatiecultuur, causale attributie na het maken van 
fouten en foutenkarakteristieken op het constructief omgaan met fouten nader onder de loep 
genomen. 

De invloed van deze drie antecedenten op het constructief omgaan met fouten wordt 
aan de hand van vier empirische studies onderzocht (hoofdstukken 2 tot en met 5). Deze 



Summary in Dutch 

 

118 

studies zijn gebaseerd op verschillende methoden van dataverzameling. Er is aandacht besteed 
aan de externe validiteit van het gepresenteerde onderzoek door gebruik te maken van 
kwalitatieve en kwantitatieve veldonderzoeksopzetten. Causale relaties zijn vastgesteld aan de 
hand van experimentele opzetten (laboratorium- en scenario-onderzoek). Hoofdstuk 6 geeft 
een samenvatting en discussie van de voornaamste resultaten en conclusies. 
 
De invloed van organisatiecultuur op het constructief omgaan met fouten 
Organisatiecultuur wordt beschouwd als één van de voornaamste factoren die het constructief 
omgaan met fouten kan belemmeren of juist faciliteren. De focus in de studie naar de invloed 
van organisatiecultuur ligt daarbij op wat Schein (1992) assumpties noemt; de onderliggende 
organisatiewaarden en opvattingen die dienen als leidraad voor het doen en laten van 
werknemers. In lijn met Schein argumenteren Cannon en Edmondson (2001) dat de gedeelde, 
organisationele opvattingen ten opzichte van fouten grote invloed hebben op het gedrag dat 
werknemers vertonen nadat fouten optreden. 

Gedeelde opvattingen over fouten kunnen er bijvoorbeeld toe leiden dat werknemers 
er voor kiezen om hun fouten te verdoezelen omdat het als "not-done" wordt beschouwd om 
fouten te maken. Anderzijds kunnen gedeelde opvattingen ertoe leiden dat werknemers – net 
zoals Erma Rorrek in Hoofdstuk 1 - gedrag vertonen dat leidt tot minimalisatie van negatieve 
consequenties en het leren van fouten. Hoewel deze argumentatie wordt ondersteund door de 
literatuur, is deze relatie nog niet empirisch onderzocht (Edmondson, 1996; Van Dyck et al., 
2005). 
 Aan de hand van twee studies is het hierboven aangegeven hiaat nader onderzocht in 
Hoofdstuk 2. Het eerste doel was het ontwikkelen van dimensies waarop organisationele 
assumpties over fouten konden worden gecategoriseerd. Voor het ontwikkelen van deze 
dimensies werd gekozen voor een kwalitatieve onderzoeksopzet. In totaal werden er 36 
interviews gehouden in 12 organisaties (16 managers en 20 medewerkers). De interviews 
werden gebaseerd op de 'critical incident'-methode (Flanagan, 1954). Uit de interviews kwam 
naar voren dat organisationele assumpties over fouten geïdentificeerd kunnen worden op basis 
van een raamwerk met twee dimensies. Foutenassumpties kunnen worden ingedeeld op basis 
van de mate van tolerantie ten aanzien van fouten en de mate van daadkracht ten aanzien van 
fouten. Hieronder volgt een voorbeeld van een citaat uit een organisatie waarin een tolerante 
én daadkrachtige opvatting gedeeld werd ten aanzien van fouten. 
"Als je hier een fout maakt, dan word je helemaal niet afgezeken, maar dan wordt er wel 
gezegd van, de volgende keer kun je het zo en zo doen. Dat maakt het voor mij een 
leermoment." 
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Uit de interviewstudie bleek verder dat organisaties die gekenmerkt worden door tolerante én 
daadkrachtige assumpties ten aanzien van fouten, constructiever met fouten leken om te gaan 
dan organisaties gekenmerkt door andersoortige assumpties over fouten. Met behulp van een 
scenario-experiment werd deze observatie bevestigd. 

In Hoofdstuk 2 werd dus aangetoond dat tolerantie in organisaties een essentiële 
voorwaarde is voor het constructief omgaan met fouten omdat het openheid over fouten 
creëert. Het ontwikkelen van nieuwe inzichten en ideeën kan alleen ontstaan als er in een 
organisatie open over fouten gesproken kan worden. Intolerantie ten aanzien van fouten zal 
daarentegen eerder leiden tot het verdoezelen van fouten. Echter, tolerantie ten aanzien van 
fouten is een noodzakelijke, maar geen voldoende voorwaarde voor het ontstaan van een 
constructieve omgang met fouten. Hoewel tolerantie essentieel is om openheid over fouten te 
creëren, dienen organisaties ook assumpties over fouten te hanteren die werknemers 
aanmoedigen om actief onderliggende oorzaken van fouten bloot te leggen. Het onderzoek 
gepresenteerd in Hoofdstuk 2 laat zien dat hoewel tolerantie ten aanzien van fouten tot 
openheid leidt, werknemers deze openheid niet automatisch aangrijpen om van hun fouten te 
leren. Voor het ontplooien van dergelijke initiatieven zullen werknemers gestuurd dienen te 
worden door een organisatiecultuur die zowel tolerantie als daadkracht ten aanzien van fouten 
uitstraalt. 
 
De invloed van causale attributie op het constructief omgaan met fouten 
Aan de hand van het attributiemodel van Weiner (1985, 1986) is onderzocht in hoeverre de 
door de persoon toegeschreven oorzaken van fouten invloed hebben op de mate waarin hij/zij 
vervolgens constructief met fouten omgaat. Het attributiemodel van Weiner wordt vaak 
gebruikt om te verklaren waarom mensen op een bepaalde manier reageren op succes en 
falen. De oorzaken die mensen waarnemen hebben invloed op de verwachting dezelfde taak 
of handeling in de toekomst wel of niet succesvol af te ronden. Met andere woorden, 
afhankelijk van de toegeschreven oorzaak kunnen mensen verschillend op een specifieke 
situatie reageren. 
 De waargenomen oorzaken worden doorgaans ingedeeld volgens drie dimensies, 
namelijk de mate waarin je een oorzaak aan jezelf (intern) of aan de context (extern) 
toeschrijft, de mate waarin je een oorzaak als veranderlijk beschouwt (stabiel versus instabiel) 
en de mate waarin je de toegeschreven oorzaak kunt beheersen (persoonlijke controle). Vanuit 
het perspectief van mogelijke verbetering hebben oorzaken zoals 'gebrek aan inzet' de 
voorkeur omdat deze verwijzen naar een interne en instabiele aspecten waarover de persoon 
zelf controle heeft. Vanuit het perspectief van mogelijke verbetering hebben oorzaken zoals 
gebrek aan intelligentie minder de voorkeur omdat deze verwijzen naar interne en stabiele 
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aspecten waarover de persoon weinig tot geen controle over heeft. Hoewel de voorspellende 
waarde van causale attributie reeds in veel contexten is onderzocht, is er tot dusverre weinig 
onderzoek gedaan naar de rol van causale attributie na het maken van fouten. 
 In Hoofdstuk 3 wordt een experimentele studie gepresenteerd waarin de invloed van 
causale attributie op constructief gedrag na het maken van fouten is onderzocht. In 
tegenstelling tot de verwachtingen laat het experiment zien dat de mate waarin je een oorzaak 
aan jezelf of aan de context toeschrijft en de mate waarin je een oorzaak als instabiel 
beschouwt geen invloed heeft op de manier waarop er vervolgens met fouten wordt 
omgegaan. Echter, constructief gedrag na het maken van fouten wordt wel beïnvloed door de 
mate waarin mensen de oorzaak denken te beheersen (persoonlijke controle). Naarmate 
mensen meer persoonlijke controle ervaren, worden hogere succesverwachtingen ervaren en 
worden betere strategieën ontwikkeld om de fout de volgende keer niet weer te maken. 
Additionele analyses tonen aan dat de mate van ervaren persoonlijke controle de dominante, 
verklarende attributiedimensie is na het maken van fouten. De mate waarin persoonlijke 
controle wordt ervaren voorspelt constructief gedrag na het maken van fouten nadat er 
gecontroleerd is voor de dimensies locus (intern-extern) en stabiliteit. 
 In Hoofdstuk 4 wordt de invloed van persoonlijke controle na het maken van fouten in 
een veldstudie nader onder de loep genomen. Wederom is de mate waarin controle wordt 
ervaren over de fout gerelateerd aan constructief gedrag na het maken van fouten. Echter, in 
tegenstelling tot de gevonden resultaten in Hoofdstuk 3 zijn deze relaties nu negatief. 
Werknemers genereren meer nieuwe inzichten en ideeën wanneer zij minder invloed op de 
oorzaak van fouten ervaren. 

De veldstudie en de experimentele studie leveren dus tegengestelde resultaten op met 
betrekking tot de voorspellende waarde van de mate van ervaren controle op het constructief 
omgaan met fouten. Zoals onderbouwd in Hoofdstuk 6 worden beide bevindingen 
ondersteund door een stroming in de literatuur. De bevindingen van de experimentele studie 
worden ondersteund door de theorieën op het gebied van causale attributie (Abramson, 
Seligman, & Teasdale, 1978; Bandura, 1982; Weiner, 1985). Onderzoek vanuit deze stroming 
toont aan dat naarmate er meer persoonlijke controle wordt ervaren, er meer constructief 
gedrag wordt vertoond. De resultaten in Hoofdstuk 4 worden ondersteund door literatuur op 
het gebied van organizational learning (Fiol & Lyles, 1985; Miller & Friesen, 1980). Vanuit 
de organizational learning stroming wordt gesteld dat gebrek aan controle een voorwaarde is 
voor leren. Het lijkt dus van belang om ook in toekomstig onderzoek aandacht te besteden aan 
de invloed van toegeschreven oorzaken op constructief gedrag na het maken van fouten. 
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De invloed van foutenkarakteristieken op het constructief omgaan met fouten 
In de literatuur wordt beargumenteerd dat de mate waarin geleerd wordt afhankelijk kan zijn 
van het soort fout (Van Dyck et al., 2005; Zapf, Brodbeck, Frese, Peters, & Prümper, 1992). 
Een typefout bijvoorbeeld, is duidelijk onderscheidbaar van een inschattingsfout van de 
kredietwaardigheid van een cliënt. Echter, tot dusver is er geen onderscheid gemaakt tussen 
verschillende soorten fouten. In de Hoofdstukken 4 en 5 staat daarom de invloed van het soort 
fout op het constructief omgaan met fouten centraal. 

Om de invloed van het soort fout op leren in kaart te brengen werd aan werknemers 
gevraagd beschrijvingen te geven van fouten die zij onlangs tijdens hun werkzaamheden 
gemaakt hadden. Zes en twaalf weken nadat werknemers fouten hadden beschreven, werd aan 
hen gevraagd of er naar aanleiding van deze fout nog nieuwe inzichten en ideeën waren 
ontstaan en of de fout had geleid tot het doorvoeren van oplossingen om een dergelijke fout in 
de toekomst te voorkomen. 
 De onderzoeksresultaten tonen inderdaad aan dat de mate waarin er wordt geleerd van 
fouten afhankelijk is van het soort fout. In Hoofdstuk 5 wordt geconcludeerd dat de mate 
waarin er van fouten wordt geleerd, afhankelijk is van de complexiteit van de fout. Als er 
fouten gemaakt worden tijdens complexe taken worden er meer verbeteringen doorgevoerd 
dan voor fouten die worden gemaakt tijdens routinematige taken. Het zou kunnen dat 
werknemers meer leren van fouten in complexe taken omdat deze als meer cruciaal worden 
beschouwd dan fouten in routinematige taken. Nader onderzoek is wenselijk om deze 
verklaring op juistheid te toetsen. 
 Onderzoek gepresenteerd in de hoofdstukken 4 en 5 laat verder zien dat werknemers 
meer leren van fouten naarmate de negatieve consequenties van fouten meer ernstig zijn. 
Wanneer negatieve consequenties van fouten meer ernstig zijn, communiceren werknemers 
meer over hun fouten. Tevens worden er dan meer nieuwe inzichten en ideeën ontwikkeld en 
meer verbeteringen doorgevoerd die het optreden van dergelijke fouten in de toekomst 
kunnen voorkomen. 

Samengevat blijkt uit het onderzoek gepresenteerd in de hoofdstukken 4 en 5 dat een 
fout niet automatisch wordt aangegrepen als een leermoment. Wanneer fouten leiden tot 
negatieve gevolgen, wordt er meer van fouten geleerd. Deze bevinding is in overeenstemming 
met de argumentatie dat 'small failures' vaak niet worden herkend als leermogelijkheden 
(Baumard & Starbuck. 2005; Cannon & Edmondson, 2005; Sitkin, 1992). Echter, zoals 
beargumenteerd in Hoofdstuk 1 is het van belang om onderscheid te maken tussen de fout en 
de negatieve consequenties die daar uit voort kunnen komen. Afhankelijk van de situatie 
kunnen de negatieve gevolgen van dezelfde fout namelijk variëren van nihil tot zeer ernstig. 
Het per abuis toedienen van twee stuks in plaats van één paracetamol zal bijvoorbeeld 
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nauwelijks negatieve gevolgen opleveren, terwijl het toedienen van een dubbele dosis 
bloedverdunners veel sneller tot een ernstige situatie leidt. Door te leren van fouten die niet 
leiden tot negatieve gevolgen zoals het per abuis toedienen van een dubbele dosis paracetamol 
kan men fouten met zeer ernstige gevolgen voorkomen. 
 
Praktische implicaties 
Adequaat en constructief omgaan met fouten waardevol is voor elke organisatie. Ook 
organisaties waarin fouten niet onmiddellijk tot catastrofes leiden, kunnen profiteren van 
gemaakte fouten. De Nederlandse bouw bijvoorbeeld raakt per jaar 20 procent van haar omzet 
kwijt aan fouten (USP Marketing Consultancy, 2005). Omgerekend is dit een kostenpost van 
5 miljard Euro per jaar. Als door constructief om te gaan met fouten het aantal gemaakte 
fouten met 1 procent verminderd zou kunnen worden, zou dit al een kostenbesparing van 50 
miljoen Euro per jaar opleveren. 
 Iedere manager die ik de afgelopen vier jaar in het kader van het project gesproken 
heb, benadrukte zich bewust te zijn van het belang van het leren van fouten. Echter, zoals 
bleek in Hoofdstuk 2, verschillen organisaties en leidinggevenden in de manier waarop zij het 
leren van fouten willen bewerkstelligen. Een omgeving waarin optimaal geleerd wordt van 
fouten kan alleen ontstaan als er open over fouten gesproken kan worden. Hoewel tolerantie 
essentieel is om openheid over fouten te creëren, dient er tevens een atmosfeer gecreëerd te 
worden die werknemers aanmoedigt om actief de onderliggende oorzaken van fouten te 
identificeren. De leidinggevende zal in het kader van het ontwikkelen en handhaven van een 
dergelijke cultuur een belangrijke rol spelen. Het gedrag van de leider is vaak een krachtig 
signaal dat dient als leidraad voor het gedrag van zijn of haar medewerkers (Schein, 1992). 
 Een tweede praktische aanbeveling betreft het belang om te leren van die fouten die 
niet direct tot negatieve gevolgen leiden. In het huidige proefschrift is aangetoond dat de ernst 
van de gevolgen een positieve invloed heeft op het leren van fouten. Zowel leidinggevenden 
als werknemers dienen zich er van bewust te zijn dat de mate waarin fouten tot negatieve 
gevolgen leiden geen valide standaard is om te leren van fouten. Het is belangrijk dat 
organisatieleden zich er in toenemende mate van bewust worden dat fouten die niet direct 
leiden tot negatieve gevolgen, waarschuwingen zijn die serieus genomen dienen te worden 
om toekomstige fouten met catastrofale gevolgen te vermijden (zie Sitkin, 1992). 
 Fouten worden doorgaans in één adem genoemd met negatieve gevolgen. Dit 
proefschrift toont echter aan dat organisaties ook hun voordeel kunnen doen met fouten. 
Aangezien mensen feilbaar zijn en daardoor ook in hun rol als werknemer fouten zullen 
maken, is het van groot belang dat organisaties hier op inspelen. De inhoud van dit 
proefschrift geeft daartoe al enig gereedschap om constructief om te gaan met fouten. 
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