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Abstract 
 

The study of human error in an organisational context is important 

because of its potential consequences. Negative consequences of error 

include adverse effects on individual health and wellbeing, and a reduction in 

productivity for the organisation, while positive consequences can include 

innovative solutions. Much of the research into human error has been 

undertaken on the causation and prevention of errors. However, it is almost 

inevitable that lapses in attention and memory will continue and that decisions 

will be found to be erroneous with hindsight. In light of the ubiquity of error, an 

error orientation framework is presented in this thesis to assist in 

understanding how individuals cope with errors. Such a framework ultimately 

complements rather than competes with investigations into error causation 

and prevention. 

 

Error orientation is a construct that represents individual differences in 

coping with errors in the workplace and was initially investigated by Rybowiak, 

Garst, Frese and Batinic (1999). Rybowiak et al. identifies problem-focussed 

and emotion-focussed error coping strategies, but these are subsumed with 

error appraisal. In developing an alternative conceptualisation of error 

orientation to that of Rybowiak et al., a distinction is made between appraisal 

and coping, one that is central in the general coping construct of Lazarus and 

Folkman (1984). The framework presented in this thesis is further 

differentiated from that of Rybowiak et al. by the inclusion of resources used 

when coping with errors, that is, the resources of the perpetrator of the error 

and support provided by others. In this way, a two-by-two framework is 

created with each quadrant representing a unique combination of strategy and 

resource. The creation of such a framework highlights the limited research on 

the use of social support to regulate emotional responses to error.  

 

Rybowiak et al. (1999) developed the Error Orientation Questionnaire 

(EOQ) but identified that the questionnaire required further validation because 
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it had not been developed with a native English-speaking sample. More 

problematical is the six- and eight-factor models of error orientation identified 

by Rybowiak et al. have proved to be unreliable and in any case do not align 

with the error orientation framework outlined here. This thesis includes tests of 

the EOQ using native English-speaking samples that confirmed low internal 

reliability for several of the EOQ scales (English version) and low factorial 

integrity. New scales were developed to ensure all quadrants of the error 

orientation framework were measured, resulting in the creation of a 19-item 

revised EOQ (EOQ-R), which offered improved scale reliability even though it 

was almost half the length of the original EOQ.  

 

To determine its convergent and divergent validity, the EOQ-R was 

tested against its broader conceptual framework of goal orientation and Gray’s 

(1982; Gray & McNaughton, 2000) Reinforcement Sensitivity Theory. One of 

the overarching propositions underpinning the hypothesised relationships is 

that Behavioural Activation System (BAS), Learning Goal Orientation and the 

management of error represent an approach orientation. In contrast, 

Behavioural Inhibition System (BIS), Performance Avoid Goal Orientation and 

the regulation of emotional responses to error represent a more defensive, 

avoidant orientation. These propositions were tested using zero-order 

correlations and structural equation modelling to examine the overall 

relationships of the various constructs within the context of approach and 

avoid orientation. Many of the hypothesised relationships were supported by 

the results of the correlations and model testing. The identification of 

meaningful relationships between error orientation factors and BIS/BAS 

supported the research proposition that how individuals cope with errors is 

strongly influenced by stable, dispositional characteristics. Consequently, the 

research presented here has extended the understanding of error orientation 

beyond its original basis in models of appraisal by focussing on coping 

strategies and by comparing it with motivation and personality theory.  

 

In conclusion, the error orientation framework and the EOQ-R offer 

means by which differences in the ways in which people deal with errors can 
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be measured and interpreted. The results have the potential to provide 

increased self-awareness by individuals and assist in identifying training 

needs at both the individual and organisational levels, with the aim of 

enhancing effective error coping strategies. Ultimately, such interventions can 

lead to reduced negative affect caused by errors, thereby improving individual 

wellbeing and organisational productivity. From a theoretical perspective, the 

research offers insights into the role of motivation and personality in 

determining how people cope with errors in the workplace.  
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Chapter 1 Introduction 
 

Mistakes are a fact of life 
It is the response to error that counts 

 
Nikki Giovanni ‘Of Liberation’ (1970) 

 

From the plays of Shakespeare and the philosophical writing of John 

Locke to present day poets and novelists, human error has been a focus of 

interest within the humanities for centuries. The subject appeared early in the 

development of psychological science, with human error being referenced in 

the writings of its founding fathers, William James (1890) and Sigmund Freud 

(1915/1973), with the term Freudian slips gaining widespread acceptance in 

the popular lexicon. Over 100 years later the centrality of error to the human 

condition is evidenced by the work of Jeffrey Gray (2004), who argued that the 

raison d’etre of conscious experience is to detect mismatches between 

intended and actual outcomes, that is, error detection is the purpose of human 

consciousness. Our fascination with error crosses the boundaries between the 

arts and sciences, with continued research in this domain having the potential 

to enhance understanding of the causes and consequences of error. 

 

The potential mismatch between intended versus actual outcomes 

identified by Gray (2004) is well recognised in human error research and 

forms the basis of Reason’s definition of error: 

 

a generic term to encompass all those occasions in which a planned 

sequence of mental or physical activities fails to achieve its intended 

outcome, and when these failures cannot be attributed to the 

intervention of some chance agency (Reason, 1990, p. 9). 

 

The link between errors and goals is the basis of several models of 

erroneous behaviour using an information-processing analogy, normally 

consisting of three main stages of goal, input/action and outcome (Wickens & 

Hollands, 2000). The end point of such models (i.e., the outcome) includes a 
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feedback loop to the original intention, enabling the detection of a mismatch 

between goal and outcome. Such models are typically conceptualised as 

rational processes leading from one step to the next. In spite of these 

apparently logical steps in the process, such models generally recognise the 

bounds of human rationality and the limits of attention span and memory, 

factors that contribute to error causation (Newell & Simon, 1972). However, 

there are several error-related activities that can follow error detection and 

these include identification of the exact nature of the error and correction of 

the error (Rizzo, Ferrante, & Bagnara, 1995), and it is these post-detection 

activities that are the focus of this thesis. 

 

Many researchers apply a cognitive interpretation of error processes, 

supporting a rational conceptualisation of error when developing taxonomies 

of error coping activities. Research includes studies into error detection 

processes used in statistical problem solving (Allwood, 1984), error 

identification techniques in using ticket vending machines (Baber & Stanton, 

1996; Connell, 1998) and taxonomy of error coping strategies in man-machine 

systems (Kontogiannis, 1998). Several of these studies are examples from the 

field of human factors research, investigating the interactions between people 

and the systems they use. Human factors research is the dominant approach 

in the study of human error and has traditionally focused upon the causes of 

error and error prevention. However, in their seminal work into the human-

computer interface, Card, Moran and Newell (1983) recognised that errors are 

difficult to incorporate into a strictly cognitive model of man-machine systems. 

Perhaps reflecting this difficulty, no single framework of error handling has 

gained wide acceptance, as the specific activities associated with coping with 

errors in any given situation can be highly variable and difficult to use as 

criteria for a generic framework. In contrast to these cognitive models of error, 

there has been far less research focus on the affective responses to errors, 

which has resulted in the omission of research into significant aspects of how 

people react to error.  
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While the opportunity to learn from one’s mistakes and to persevere in 

the face of failure are common exhortations to children and trainees, a rational 

approach to coping with error fails to recognise the negative consequences 

error can have on self-appraisal and self-esteem (Reason, 1990). Models and 

taxonomies of error coping strategies that represent only cognitive functions 

and exclude affective responses are overly restrictive, and do not adequately 

portray the range of strategies that may be employed to deal with errors in the 

workplace. In addition, a rational approach to understanding error fails to fully 

recognise the social context of typical workplaces in which individuals have 

access to a range of resources and do not work in isolation from others. The 

significance of the social setting of work is reflected in recommendations for 

socially centred design (Stanney, Maxey, & Salvendy, 1997), and for more 

research into social aspects of work (Norros, 1995; J. R. Wilson, Jackson, & 

Nichols, 2003). In light of the importance of the social nature of the working 

environment, a model of coping in the workplace must recognise the social 

context as well as both the cognitive and affective aspects of handling error. 

 

In summary, although the human factors approach to research into 

human error is widely used, its focus on the cognitive, rational processes 

underplays both the influence of emotional responses to error and the role of 

social interaction within the workplace. It is proposed that a conceptualisation 

of error in an organisational context that incorporates affective and social 

elements provides an avenue for research not yet fully explored. 

 

 1.1 Research Proposition 
 

A complementary approach to that of human factors research, known 

as error management (Frese, 1987b), recognises both the need to correct 

errors and the negative consequences, such as increased anxiety, that can 

result from making errors in the workplace. Using this approach, individuals 

are encouraged to proactively manage errors and to minimise their negative 

attitudes towards the occurrence of errors, an approach that has been 

developed into a training model using these principles (e.g. Debowski, Wood, 
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& Bandura, 2001; Heimbeck, Frese, Sonnentag, & Keith, 2003; Wood, 

Kakebeeke, Debowski, & Frese, 2000). Error management training is intended 

to improve error handling by encouraging coping behaviours and positive 

attitudes to error. The underlying principle of such training is that some forms 

of intervention can modify behaviours and attitudes in response to error, 

suggesting that such behaviours and attitudes are influenced by situational 

factors. Error orientation is an allied concept (Rybowiak et al., 1999), and 

shares with error management training the recognition that both positive and 

negative outcomes can be associated with error in the workplace, that is, 

improved learning and negative affect. However, Rybowiak et al.’s concept of 

error orientation shifts the focus from modification, such as by error 

management training, to the role of personal factors in determining responses 

to error. It is error orientation that is the focus of this thesis.  

 

Research from the coping domain has been highly influential in the 

development of the error orientation construct, particularly the work of Lazarus 

and Folkman (1984). For these authors, the coping process involves an initial 

assessment of risk followed, if necessary, by action strategies that may be 

problem-focused or emotion-focused. Based on the ideas of Lazarus and 

Folkman, the error orientation construct developed by Rybowiak et al. (1999) 

incorporates both risk assessment and the strategies to either manage error 

(problem-focused) or to regulate emotional responses to error (emotion-

focused). In this way, error orientation incorporates a rational approach to 

managing errors, while recognising the importance of affective responses that 

errors in the workplace can engender, addressing one of the limitations of a 

purely cognitive interpretation of error correction. 

 

While Rybowiak et al.’s (1999) concept of error orientation was 

developed for the workplace, its operationalisation (the Error Orientation 

Questionnaire: EOQ) primarily represents individual responses to error, 

paying relatively limited attention to the social context (i.e., what human 

factors would consider to be part of the system with which the individual 

interacts). Rybowiak et al. recognised the use of social resources by the 
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inclusion of a single scale of Error Communication, but many of its items 

represent a rational approach to dealing with error. The role of social support 

in regulating emotional responses to error is not incorporated into this original 

conceptualisation of error orientation, nor is its role included in any of the 

subsequent error orientation research. Given the importance of social 

interaction in working environments, the inclusion of such resources is 

necessary for a more thorough understanding of how people cope with errors. 

So, a model of error coping in the workplace must incorporate the use of 

social resources and not be restricted to the use of personal resources. 

 

In developing the EOQ, Rybowiak et al. incorporated items to measure 

aspects of Lazarus and Folkman’s (1984) general coping construct, that is, 

primary risk assessment and coping strategies. This is in contrast with 

Lazarus and Folkman’s operationalisation of their general coping construct 

(Ways of Coping Questionnaire), where items were restricted to measuring 

coping strategies and did not include risk assessment. By including both 

appraisal and coping, Rybowiak et al. created a broad instrument, a breadth 

that has been criticised as being possibly excessive (Schell, Costa, Thomas, 

& Etchegaray, 2007). Rybowiak et al.’s work on error orientation was 

undertaken within the context of comparing workers in East and West 

Germany (Frese, Kring, Soose, & Zempel, 1996), where differences in risk 

aversive and risk taking behaviours were relevant to the research. However, 

the inclusion of these factors in an instrument intended to measure individual 

differences in an organisational setting runs the risk of introducing 

confounding variables. Consequently, a more restricted interpretation of error 

orientation is used in the research reported in this thesis, one more closely 

aligned with Lazarus and Folkman’s approach, whereby the questionnaire 

incorporates items associated with coping strategies and not appraisal. 

 

In summary, the research proposition presented here is that while error 

coping in the workplace can be a rational process with a focus on error 

correction, it also incorporates affective responses that can be triggered by 

perceived negative consequences resulting from error. In addition, it is 
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proposed that the social context of the workplace must be recognised, rather 

than error coping being seen as a predominantly solitary response. 

Recognition is achieved by including the use of support from others, as this is 

a significant resource to individuals when considering ways to cope with errors 

in the workplace. A model of error orientation needs to incorporate the two 

distinct coping strategies (error management and emotional regulation) as 

well as incorporating the distinction of personal and social resources.  

 

 1.2 Error Orientation Framework 
 

The use of these two overarching strategies (error management and 

emotional regulation) allows for affective, behavioural and cognitive responses 

to be categorised under these two broad headings, rather than treating each 

specific response as a unique or independent strategy. Such a dichotomous 

approach to classifying error coping strategies draws from the error orientation 

and coping literature, and forms one arm of the error orientation framework 

developed in this thesis. The second arm of the error orientation framework is 

drawn from human factors and coping literature, and focuses on the type of 

resource that can be used to detect and correct errors. Resources can be 

categorised into those that are under the personal control of the perpetrator of 

the error and resources obtained from elsewhere, such as another person or 

the environment (Norman, 1988; Reason, 1990), both of which are recognised 

in the error orientation framework.  

 

The handling of errors by the individual who made the error is the most 

common method of detection and correction (Sheridan, 1981) although 

reliance on self-correction of errors is far from reliable (Reason, 1990). A 

typical situation where personal resources are insufficient to allow for 

identification and/or correction of error is a novel scenario where knowledge is 

inadequate to handle the matter. In such a situation, extrinsic resources need 

to be utilised if the issue is to be resolved. External resources include support 

provided by colleagues, supervisors and friends as well as reference material 

such as training manuals and guidelines. The use of social resources in 
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coping with error has been recognised by some of the pre-eminent human 

error researchers while simultaneously acknowledging that the social context 

of errors has been under-represented in the literature (e.g., Carroll, 2002; 

Endsley, Bolte, & Jones, 2003; Reason, 1990). As the focus of this thesis is 

coping with errors in the workplace, the social context is of great importance 

and the incorporation of social resources into the error orientation framework 

is an acknowledgement of the important role such resources can play. 

Furthermore, the use of social resources to assist in the regulation of 

emotional reactions has been covered extensively in the coping literature. The 

development of a 2 x 2 framework (management / regulatory strategies and 

personal / social resources) highlights the lack of error coping research in the 

Regulate Other quadrant (see Table 1.1). 

  

Table 1.1. Error Orientation Framework quadrants 

 

Resources 

 

Strategies 

 Manage error Regulate Emotion 

 

Self 

 
Manage Self 

 
Regulate Self 

 

Other 

 
Manage Other 

 
Regulate Other 

 

 

In summary, by drawing upon concepts from the error orientation, 

human factors and coping literature, the development of this error orientation 

framework broadens the error orientation construct as originally conceived by 

Rybowiak et al. (1999), while simultaneously taking the focus away from 

primary appraisal processes. The framework achieves this objective by the 

inclusion of social resources to assist in emotional regulation when dealing 

with error as well as the more rational approach to coping with error, and by 

excluding measures of risk assessment processes. In this way, although the 

error orientation framework is informed by the earlier work of Rybowiak et al., 

the construct is markedly different from that proposed by those researchers, 
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and as such has the potential to provide a meaningful contribution to research 

(Reise, Waller, & Comrey, 2000). 

 

 1.3 Measuring the Error Orientation Framework 

 

The Error Orientation Questionnaire is the instrument most widely used 

in the error orientation literature and measures “how one copes with and how 

one thinks about errors at work” (Rybowiak et al., 1999, p. 527). The 

questionnaire consists of eight scales and is broad in its coverage of coping, 

incorporating aspects of situational risk assessment as well as problem- and 

emotion-focused coping strategies. As the error orientation framework 

represents coping strategies and not risk assessment, the EOQ contains 

scales that are not relevant to the framework presented in Table 1.1. On the 

other hand, the EOQ does not measure aspects of coping where social 

support is used to assist in the regulation of affective responses to error. 

Nevertheless, there are some aspects of coping with errors that are common 

to both the error orientation construct measured by the EOQ and the error 

orientation framework, suggesting some EOQ scales could be used to 

measure the error orientation framework. 

 

Unfortunately, several EOQ scales have low reliability in English 

(Rybowiak et al., 1999; Schell & Conte, 2008), and as this research is 

undertaken in a country where the predominant language is English, it is 

essential to have a measure that is reliable in that language. Therefore, the 

EOQ requires review to determine its suitability to measure certain aspects of 

the framework and new scales are required to measure those parts of the 

framework not previously examined in the error orientation literature. The 

development of a questionnaire to measure the error orientation framework is 

a critical aspect of this research to enable testing of the framework itself, and 

allows a comparison of the framework with the error orientation models 

proposed by Rybowiak et al. (1999).  
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 1.4 Error Orientation and Motivated Behaviour 

 

As outlined in the introductory section of this chapter, errors are 

generally conceptualised as a mismatch between intended outcome and 

actual outcome (Rasmussen, 1987). As goals are central to many theories of 

motivation (Locke & Latham, 1990, 2004), the non-achievement of goals, 

which include errors, can be conceptualised within the context of motivated 

behaviour. However, coping provides the theoretical foundation for error 

orientation (Rybowiak et al., 1999), rather than motivation theory. While the 

error orientation framework presented in this thesis differs from the work of 

Rybowiak et al., it remains grounded in the general coping construct. 

However, in addition to formulating and testing an error orientation framework 

as an alternative to Rybowiak et al.’s models, this research considers the 

positioning of error orientation within an alternative conceptual context by 

investigating the relationship between the framework and motivated 

behaviour. The relationship is explored in detail in chapters 4 and 5, with the 

constructs simply introduced at this point in the thesis. 

 

 1.4.1 Construct 1 
 

The first construct chosen as the basis on which to investigate the 

relationship between motivated behaviour and the error orientation framework 

was Reinforcement Sensitivity Theory (RST: Gray, 1982; Gray & 

McNaughton, 2000), which incorporates the Behavioural Activation System 

and Behavioural Inhibition System (BIS/BAS).  Gray’s RST has been referred 

to as the biological basis for personality (Corr, 2001; Matthews & Gilliland, 

2001), and provides a neuropsychological explanation for responses to 

appetitive and adverse stimuli  (i.e., reward and punishment). Error orientation 

has not been examined in relation to BIS/BAS, although it has been 

recommended as having potential for investigation (Schell & Conte, 2008). 

Furnham and Jackson (2007) have suggested that the motivational (approach 

and avoid) basis of personality, such as that represented by Gray’s research, 

is the “best conceptual lens” (p. 440) through which to bring various research 
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strands together. Although there continues to be extensive research into 

motivation in organisational settings, there has been relatively little 

organisational research involving BIS/BAS (Furnham & Jackson). 

Incorporating BIS/BAS into an investigation of error coping in the work 

domain, allows the error orientation construct to be positioned alongside a 

well-established theory, and brings BIS/BAS into organisational research. 

 

In addition to positioning error orientation with BIS/BAS in 

organisational research, the use of BIS/BAS is significant because the 

systems are considered to be relatively stable in terms of an approach or 

avoidance orientation. Based on this stability, identifying the relationship 

between error orientation and BIS/BAS would assist in understanding the role 

that relatively stable factors play in determining individual differences in error 

orientation, an argument developed in chapter 5. As discussed in that chapter, 

there are differing conceptualisations of the relative stability of error 

orientation (Arenas, Tabernero, & Briones, 2006; Keith & Frese, 2005) that 

require further investigation. While a relationship between the error orientation 

framework and BIS/BAS does not preclude the influence of situational 

variables on how people cope with errors in the workplace, investigating its 

relationship to persistent individual differences will assist in understanding the 

role of personal factors in responses to errors. 

 

 1.4.2 Construct 2 
 

The second construct used to examine error orientation and motivated 

behaviour was goal orientation. Goal orientation was chosen because of the 

close association between errors and goals. A small amount of research has 

been undertaken into the relationship between goal orientation and several 

EOQ scales, but the results are inconclusive. However, meaningful 

relationships exist between goal orientation and BIS/BAS (Elliot & Thrash, 

2002), while Furnham and Jackson (2007) argue that the inclusion of goal 

orientation and RST into a single model adds a socio-cognitive dimension to 

Gray’s work. While it is beyond the scope of this research to investigate 
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models of the relationships between BIS/BAS and goal orientation, evidence 

of such relationships informed the development of an integrated model of the 

various constructs described in chapter 8. 

 

An element of goal orientation is how individuals deal with disruptions 

to goal achievement. Such disruptions can include all manner of hindrances 

that impede goal-directed activities and are not limited to slips and mistakes. 

Nevertheless, errors are one major type of hindrance, and on this basis it is 

proposed that how errors are dealt with (i.e., error orientation) should relate to 

goal orientation. VandeWalle’s (1997; 2001) operationalisation of goal 

orientation was chosen on the basis that both VandeWalle’s work and the 

error orientation framework relate to the work domain. Hypothesised 

relationships between goal orientation and error orientation are not unique to 

this thesis, as the association between goals and error orientations was 

integral to the work on error management training by Heimbeck et al. (2003), 

and was investigated by Arenas et al. (2006) and Schell & Conte (2008). So, it 

was important to investigate how the measures of the revised error orientation 

framework are related to goal orientation measures. 

 

 1.5 Research Aims 

 

The primary aim of this research is to develop an error orientation 

framework by drawing upon error orientation, coping, human factors and 

motivation literature. In doing so, the framework incorporates the strategies 

and resources used in coping with errors in the workplace such that the use of 

resources forms a key component of the framework. The error orientation 

framework, developed in chapter 2, incorporates strategies that not only align 

with a rational, cognitive model of human error but also include affective 

responses and the use of social support. As a result, the framework offers an 

alternative conceptualisation of the error orientation construct to that of 

Rybowiak et al. (1999). 
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In order to achieve the primary aim, a critical supporting objective is the 

development of a suitable measure of the error orientation framework. As 

outlined earlier, while the EOQ appears to measure aspects of the framework 

developed here, it does not measure the full framework, and there are 

concerns regarding internal reliability of several EOQ scales that appear 

compatible with the error orientation framework. Therefore, establishing a 

measure of the error orientation framework is a pre-requisite for its testing and 

validation. The development of the measure is the focus of the first study, with 

validation of the measure being the focus of the second study. In addition, 

study two compares the model of the error orientation framework with the six- 

and eight-factor models proposed by Rybowiak et al. (1999). 

 

Figure 1.1. Research plan 
 

 

 

 

 

        

 

 

 

 

 

 

 

 

 

 

 

 

 

Research Proposition:  
Individual differences in error coping are best represented by 

reference to both rational and affective responses and the use 
of personal and social resources. 

 

 
Develop Conceptual Model 

 

Nomological analysis  
Examining relationship between error orientation scales and 

those of BIS/BAS and Goal Orientation 
 

 

Structural Equation Modelling  
Investigate relationships between error orientation, BIS/BAS 

and goal orientation factors 
 
 

 

Develop, test and validate measure of  
Error Orientation Framework 
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The second aim of this research is to validate the framework by 

investigating its relationship with constructs that are theoretically related. 

While undertaking such a nomological network analysis is useful in terms of 

validation, it is also intended to move beyond validation and to position the 

error orientation construct within the broader research framework of 

motivation by establishing its relationship with approach and avoidance 

dimensions. The research concludes with an integrated model that brings 

together error orientation, goal orientation and BIS/BAS variables. To address 

the research aims, the thesis is broken down into several stages, represented 

in Figure 1.1. 

 

 1.6 Research Design 

  

At the time of the initial development of the EOQ, Rybowiak et al. 

(1999) used empirical data as the basis for creating models of error 

orientation in the absence of a fully-developed theoretical framework. During 

the early development and operationalisation of a construct, an empirical 

approach, such as was used by Rybowiak et al., is sometimes necessary so 

that the measurement of a construct is not constrained by too narrow a 

conceptualisation (Dewe & Guest, 1990). While Edwards and Baglioni (2000) 

also suggested that empirically-developed instruments may avoid construct 

narrowness, this approach to error orientation did not result in coverage of all 

of the theoretically-relevant aspects of the construct. In particular, the focus 

within the EOQ on the use of personal resources and the relative lack of focus 

on the use of social resources to support emotional needs when coping with 

error indicated this conceptualisation of error orientation was ill focused.  

 

Another issue with the EOQ has been the lack of stability in its factor 

structure, possibly associated with its empirically driven development. Scales 

developed on the basis of exploratory factor analyses are somewhat notorious 

for having unreliable structures (Barrett, 1999; McCrae, Zonderman, Costa, & 

Bond, 1996) and the EOQ has proved to be no different. Results of research 

that has utilised the EOQ have not been stable across studies, with 
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researchers (Harteis, Bauer, & Gruber, 2008; Korsten et al., 2004; van Dyck, 

2000) consistently failing to replicate both the six- and eight-factor model 

proposed by Rybowiak et al. (1999). Even though the factors identified by van 

Dyck, Korsten et al., and Bauer et al. may be interpreted within the context of 

Rybowiak et al.’s description of error orientation (discussed in chapter 2), 

there are marked differences in the manifest variables that measure the 

factors across the three studies.  

 

In contrast to the largely data-driven approach used in the development 

of the EOQ, the approach used in this thesis is based on the theoretically 

derived error orientation framework in chapter 2. The error orientation 

framework represents the theoretical basis of this research, with related 

hypotheses tested in order to provide evidence that would inform both the 

theoretical understanding of the error orientation construct and future 

assessment practices. As a result of the conceptual development of the error 

orientation framework, the research design used in this thesis differs from the 

empirical design of earlier error orientation research. Confirmatory factor 

analysis is utilised rather than the more traditional data driven exploratory 

factor analysis and this approach is justified because the model is specified a 

priori so that the data are used to test the factor structure rather than identify it 

(Byrne, 2005).  

 

As such, this research was informed by a post-positivist philosophy 

(Creswell, 2003), meaning that the error orientation framework was 

established from a theoretical base, allowing hypotheses to be developed and 

tested. In applying the Tashakkori & Teddlie (1998) Research Cycle to this 

thesis, the theoretical development (shown as Theory in Figure 1.2: Research 

Cycle) led to the proposition that individual differences in coping with error can 

be represented by a 2 x 2 design incorporating the strategies and resources 

used in that coping process (Figure 1.2: Research Cycle: Hypothesis). 

Hypotheses were tested using quantitative studies (reported in chapter 3), 

providing the evidence of the Research Cycle.  
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Figure 1.2: Research Cycle  
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From Tashakkori & Teddie, 1998 

 

Following initial validation of the model, further hypotheses were 

developed regarding the correlations between the scales measuring the error 

orientation framework and theoretically related constructs relating to motivated 

behaviour. These hypotheses are outlined in chapters 4 and 5, with the results 

for the associated studies reported in chapter 6. Testing hypotheses regarding 

the relationship of error orientation scales with measures of other constructs 

not only assisted in validating the model, it also enabled the error orientation 

construct to be positioned within a broader and established framework of 

constructs associated with motivated behaviour. Where results were not in 

accordance with hypotheses, this informed a review of theory, shown by the 

dotted line in Figure 1.2: Research Cycle. 

 

 1.7 Significance of the Research Question 

 

During the mid 20th century, the focus of research into human error was 

that of prevention, using behaviourist principles that errors were to be 

prevented to avoid the formation of bad habits (Skinner, 1968). Subsequent 
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error research has generally taken place in the context of hazardous working 

environments and, understandably, has continued to focus on error 

prevention, examining work practices as part of accident investigations. Such 

environments include nuclear power plants, the aviation industry and space 

programs where accidents can have catastrophic consequences for human 

life and the environment (Broadbent, Baddeley, & Reason, 1989; Perrow, 

1984; Reason, 1990).  

 

However, research into error orientation has tended to be conducted in 

office environments rather than high-risk workplaces (e.g., Arenas et al., 2006; 

Brodbeck, Zapf, Prumper, & Frese, 1993; Frese, 1987a; Prumper, Zapf, 

Brodbeck, & Frese, 1992; Rybowiak et al., 1999; van Dyck, Frese, Baer, & 

Sonnentag, 2005; Zapf, Brodbeck, Frese, Peters, & Prumper, 1992). In 

contrast to hazardous workplaces, errors by staff undertaking administrative 

functions may be considered relatively trivial in comparison; however, the 

repercussions of such error can be substantial at an individual, organisational, 

national, and international level. The government inquiries into the detention 

of Cornelia Rau (Palmer, 2005) and the deportation and repatriation of Vivian 

Solon (Comrie, 2005) provide examples of errors that have had severe 

consequences on a range of levels.  While there are many complex issues 

underlying these examples (Kelly, 2006), the media highlighted the errors 

which involved data ambiguity, data corruption and loss of data (E. Wilson, 

2006). A current example is the Queensland Health crisis concerning the 

implementation of an administrative system, which has left thousands of staff 

unpaid for extended periods and payroll staff requiring the protection of 

security guards (Auditor-General of Queensland, 2010). In addition, problems 

associated with data integrity the health sector have been identified as posing 

serious risks (B. L. Roberts, Anthony, Madigan, & Chen, 1997) that have 

potential for what Senders and Moray (1991) referred to as sad 

consequences, that is, outcomes that are detrimental to health and wellbeing. 

More generally, it has been argued that end user computing is a “potential 

source of threat to any organisation with respect to maintaining data integrity 

and security” (Govindarajulu, 2002, p. 100). So while administrative errors 
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may seem mundane in comparison with hazardous working environments, the 

consequences of such errors can be far from trivial.  

 

Recognition of the ubiquitous nature of errors (Reason, 1990) and 

sometimes negative consequences of error prevention, (e.g., reduced ability 

to adapt: Sitkin, 1992), have resulted in the view that while error prevention 

strategies can be beneficial they cannot be the full answer to the problem of 

error (Reason, 1997). An enhanced understanding of how people cope with 

errors that occur in the workplace (be they nuclear power plant operators or 

data-entry clerks) may eventually assist in providing a more complete answer, 

thereby reducing the negative consequences of human error. 

 

Errors can also result in frustration and stress experienced by workers 

who make those errors (Kontogiannis, 1998; Zapf et al., 1992). Such 

responses can, in turn, reduce organisational effectiveness because of the 

amount of time spent by employees in dealing with errors (Clegg et al., 1997). 

Some researchers estimate that between four and ten percent of working time 

can be spent undertaking error detection and correction (Vincente, 1999; Zapf 

et al., 1992). In a working environment, hindrances to the achievement of 

goals are of interest to business because such blockages can have a long 

term impact on productivity (Seo, Barrett, & Bartunek, 2004), particularly 

where errors have been left undetected for periods of time. As a result of long 

delays before errors are detected, there can be a compounding of adverse 

consequences (Winfield, 1986), a phenomenon that Reason (1990) called 

latent errors. Consequently, research that enables workers to gain an 

awareness of their error coping behaviours with the aim of encouraging more 

productive error identification and correction activities has potential benefits 

for both the individual and the organisation. The research outlined here could 

ultimately play an important role in improving organisational productivity by 

focussing on appropriate error coping strategies, potentially reducing the 

amount of time employees spend correcting errors in the workplace. For the 

individual, gaining insight into personal coping behaviours and recognising 
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more reliable strategies for resolving error should result in reduced levels of 

anxiety and stress experienced when faced with errors in the workplace. 

 

In addition to these practical and applied implications of the research, it 

is also important from a theoretical perspective, a perspective that has had 

limited attention paid to it. The research presented in this thesis alters the 

construct of error orientation by removing appraisal processes and 

considering both strategies and resources used in coping with errors in the 

workplace. Presented in this thesis is a model of error orientation developed 

at a conceptual level and supported by empirical evidence. While error 

orientation is based on coping theory, this research links error orientation to 

the motivation and personality domains. 

 

 1.8 Structure of thesis 

 

The research proposition, an overview of which was presented earlier, 

is developed further in chapter 2 and includes a review of error orientation and 

other relevant literature. In that chapter, the theoretical foundation for the error 

orientation framework is established, building upon the original models 

(Rybowiak et al., 1999) by the inclusion of increased emphasis on resources 

employed, rather than primary appraisal processes. A pilot study of a revised 

error orientation measure is reported in chapter 3, a study that was 

undertaken to refine the extended questionnaire prior to the quantitative 

studies. The main survey used for the research generated 571 useable 

responses from which three major cohorts provided calibration and validation 

samples. Results obtained using confirmatory factor analysis are also 

presented in chapter 3.  

 

Integration of the error orientation framework and BIS/BAS is 

developed in chapter 4, with a review of the literature leading to the 

development of eight hypotheses. Literature concerning error orientation and 

goal orientation is reviewed in chapter 5, and incorporates evidence from 

research into the relationship between BIS/BAS and goal orientation to 
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support the development of hypotheses. Twelve hypotheses are presented in 

chapter 5 concerning relationships between goal orientation and error 

orientation. While empirical evidence is used to support arguments where 

possible, these hypotheses were primarily theoretically derived. 

 

Results of hypothesis testing are presented in chapter 6. One area 

where results do not align with the hypotheses is the relationship between 

error orientation and Performance Prove Goal Orientation, where hypotheses 

distinguished between the types of resource. Several other hypotheses 

concerning goal orientation and resources also were not supported, and these 

results open up considerable opportunity for further research into goal 

orientations and help seeking in the work domain. An integrated model is 

presented in chapter 7, bringing together error orientation, BIS/BAS and goal 

orientation into a single model. Outlined in chapter 8 is a discussion of results 

and conclusions. Limitations of this research are also referenced in that final 

chapter. Figure 1.3 outlines the chapters. 

 

In conclusion, the error orientation construct offers considerable scope 

to investigate performance in work settings, with the potential to improve 

employee wellbeing by reducing the stress and frustration associated with 

errors, as well as to enhance organisational effectiveness by improving 

productivity through reduced time spent correcting errors. However, the error 

orientation construct requires further development by focussing on coping 

rather than appraisal, and recognising the role of social interaction and the 

use of social support in the workplace, rather than representing error coping 

as an essentially solitary endeavour. Furthermore, error coping is best 

understood within the context of goal-directed behaviour and consequently 

the error orientation construct should be positioned within motivation theory 

while retaining its conceptual base within coping theory. 
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Figure 1.3. Chapter structure 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Chapter 1  
Overview of literature and research proposition 

 

Chapter 2 
Introduce Error Orientation Framework 

 

Chapter 3 
Results of Pilot Study, Study One and Study Two  

Chapter 4  
Develop hypotheses for relationships between error orientation 

and BIS/BAS 
 

Chapter 5 
Develop hypotheses for relationships between error orientation 

and Goal orientation 
 

 
Chapter 6  

Present results of correlations of error orientation, BIS/BAS and 
goal orientation scales 

 

Chapter 7 
Present Integrated model  

 

Chapter 8 
Discuss findings, propositions for future research and identify 

limitations of study 
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Chapter 2 Error Orientation Framework 
 

Reason’s (1990) definition of error, provided in chapter 1, refers to 

errors as a failure of planned activities to achieve their intended outcome. 

Such a definition encapsulates a conceptualisation of error as a mismatch 

between goals and outcomes, a conceptualisation that has been long 

recognised in the human error literature (Rasmussen, 1982). Errors represent 

an outcome of activities rather than a process of action taking and, as a result, 

erroneous actions are distinguished from non-erroneous actions by their 

consequences rather than by the nature of the actions themselves. For 

example, catastrophic mistakes can often involve actions that seem sensible 

at the time they are made, even though they are recognised as blatantly 

wrong after the event (Fischhoff, Lichtenstein, Slovic, Derby, & Keeney, 

1981). Routine errors may be detected more quickly, such as proprioceptive 

feedback used by typists to detect slips (Salthouse, 1986), nevertheless, even 

simple errors are identified after their occurrence. Interventions such as sound 

methods for selecting suitable staff and providing training to improve 

competence can assist in reducing the occurrence of error in the workplace. 

However, interventions cannot be relied upon to entirely prevent errors and it 

may even be detrimental for an organisation to attempt total error prevention if 

such interventions impair normal activities. 

 

The inhibition of non-erroneous activities as a result of interventions 

designed to prevent error has led to a recognition of dangers associated with 

strongly error averse regimes, in that they have the potential to stifle creativity 

and innovation (Sitkin, 1992), which may be far more detrimental than the 

errors such regimes aim to avoid. Human creativity and the ability to deal with 

ambiguity and complexity provide the foundation of individual, cultural and 

societal development and are characteristics worthy of enhancement 

(Robinson, 2001). However, individuals dealing with ambiguity and complexity 

are required to make decisions on the basis of incomplete data, requiring 

assumptions to be made that may introduce bias into decision-making 

(Reason, 1990). The results of working with ambiguity can range from 
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innovative and creative solutions to errors caused by misunderstanding and 

misinterpretation. In this way, the characteristics that can enable the 

germination and fruition of scientific achievement and artistic endeavour 

simultaneously contain the seeds of human error. Therefore, rather than focus 

on error prevention “it is the undesirable consequences of error, not error 

itself, that we must try to reduce” (Senders & Moray, 1991, p.122). In line with 

this proposition, the research presented in this thesis examines how people 

cope with errors in the workplace, recognising that errors have both desirable 

and undesirable consequences. While undesirable consequences of error are 

self-evident, desirable consequences can include happy accidents, such as 

the discovery of penicillin by Alexander Fleming, the result of inadvertently 

leaving a Petri dish open. 

 

The positive consequences of errors are expressed in the popular 

phrase learning by trial and error. Learning to adapt as a result of failure can 

favourably influence long term organisational performance by improving 

understanding of systems, solution search activities and increasing motivation 

to adapt to changing circumstances (Sitkin, 1992). However, the role errors 

play in individual learning can be marginalised by the heightened emotional 

responses that errors can engender. Reason (1990) summarised the negative 

aspects of error as self-appraisal associated with feelings of frustration, as 

well as self-doubt, increased anxiety and feelings of incompetence. Therefore, 

research into how people cope with error needs to include both positive 

learning outcomes and the negative affective responses that can accompany 

error.  

A construct that incorporates both the potential for learning from error 

and negative emotional responses to error is error orientation, which is a 

dispositional construct that focuses on coping with errors, particularly in 

working environments (Rybowiak et al., 1999). Error orientation is partly 

grounded in the general coping construct of Lazarus and Folkman (1984), 

although Rybowiak et al. admitted they their theoretical framework was not 

fully developed when commencing development of their measure of error 

orientation (the EOQ). Instead, Rybowiak et al. applied an empirical approach 
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to identify the factors of error orientation. Much of the subsequent research 

investigating error orientation has followed the empirical lead of Rybowiak et 

al., identifying alternative factors and models of error orientation on the basis 

of exploratory factor analysis (Harties, Bauer, & Gruber, 2008; Korsten, Stanz, 

& Blignaut, 2004). In offering an alternative framework for error orientation, the 

research presented in this thesis is based on a review of the conceptual 

underpinning of error orientation. Although the general coping construct 

purportedly provides a foundation for the EOQ, there are several significant 

differences between the coping model of Lazarus and Folkman and the 

descriptors of error orientation by Rybowiak et al. However, Rybowiak et al. 

did not explain the differences or provide evidence for their alternative 

conceptualisation of appraisal and coping, a conceptualisation that does not 

align with the model developed by Lazarus and Folkman. In this chapter the 

differences between the two models are analysed in an effort to interpret the 

apparently inconsistent results in research using the EOQ. 

 

 2.1 General Coping Construct 
 

The work of Lazarus and Folkman (1984) is influential within the 

domain of organisational stress research and their “overarching 

problem/emotion-focused taxonomy . . . has proven useful” (Brough, 

O'Driscoll, & Kalliath, 2005, p.277). A key aspect of Lazarus and Folkman’s 

work is that appraisal and coping are distinct processes. During the appraisal 

process an individual undertakes a cognitive assessment of a potentially 

stressful event, with the appraisal process being particularly important in 

determining whether individuals consider their adaptive resources are being 

taxed or exceeded. In the Lazarus and Folkman model, the appraisal process 

is transactional, that is, individual appraisal occurs within a specific context, 

rather than being a generalised response. Consequently, appraisal is not 

dispositional, but is a process that varies from one context to another. The 

coping processes involve actual strategies employed as a result of the 

appraisal.  
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According to Lazarus and Folkman (1984), the appraisal process 

consists of two stages, referred to as primary and secondary appraisal. 

Primary appraisal involves an individual assessing a potentially stressful 

event, in effect, asking the question Am I at risk? It is via the process of 

primary appraisal that an individual determines whether a situation is 

irrelevant or benign, in which case no further appraisal is required, or if the 

situation is challenging or threatening. Applying this conceptualisation of 

appraisal to error, when an individual identifies a mistake in the workplace, an 

initial assessment of the risk to the individual is made. The risk may be 

assessed as, say, a likely reprimand from a supervisor or non-payment of a 

bonus, or it may be assessed as minimal, having no serious consequences. 

Where an individual evaluates an event as requiring a response (such as the 

error being perceived as challenging or threatening), the individual will 

normally move onto a secondary appraisal process. 

 

In the Lazarus and Folkman (1984) model, secondary appraisal 

involves individuals asking themselves the question, What is to be done? The 

process includes an individual identifying a range of coping responses and 

evaluating the options available. Individuals vary in terms of the number and 

range of strategies they have available. For example, inexperienced staff may 

only have a relatively narrow range of options, in contrast to an expert in the 

field who may have successfully handled similar situations in the past (Funke, 

1991; Sternberg, 1997; Sternberg & Frensch, 1992). The appraisal process 

includes individuals determining whether they have sufficient resources to 

cope alone, or require support from others. Lazarus and Folkman recognised 

that social support can offer emotional succour to individuals who experience 

heightened anxiety or distress, which can assist in terms of regulating the 

emotional responses. In addition, social support can offer tangible or 

informational support, which is of particular relevance where an individual is 

attempting to manage a problem. In this way, Lazarus and Folkman 

recognised that appraisal and coping processes take place within an 

environmental context, and the use of social support can provide a key 

resource for individuals when dealing with taxing situations. Once the range of 



25 

coping strategies available to the individual has been considered, the 

individual moves from appraisal into coping processes. 

 

Coping is defined as the “cognitive and behavioural efforts to manage 

specific external and/or internal demands” (Lazarus & Folkman, 1984, p. 141) 

and coping processes have two overriding functions. Such functions are to 

proactively manage the problem causing the distress, a function frequently 

referred to as problem-focused coping, and to regulate the emotional 

responses to the problem, referred to as emotion-focused coping. In the 

context of handling errors, coping strategies associated with managing error 

are activities that deal with problems caused by error, such that error recovery 

is expedited and goal-oriented behaviours continue without further 

interruption. In contrast, emotion-focused coping strategies target regulation of 

emotional responses to error. Many people have affective reactions to error, 

which may include feelings of guilt and incompetence (Reason, 1990), self-

blame and blaming others (Keefer & Karabenick, 1998), attempting to calm 

oneself in the face of error, and covering up errors (Rybowiak et al., 1999). 

Because emotion-focused coping strategies are directed more towards 

reducing the anxiety experienced by the individual rather than correcting the 

error, error resolution may receive relatively limited attention.  

 

In summary, Lazarus and Folkman (1984) identified two distinct 

processes of appraisal and coping. Appraisal involves an individual assessing 

the risk posed by the stressor and evaluating their options for dealing with it. 

The coping processes are the cognitive and behavioural responses by 

individuals to deal with a stressor. The responses serve two main functions, 

which are to focus on the problem with the aim of resolving it, and to reduce 

the anxiety experienced as a result of the stressor. It is this model of coping 

that Rybowiak et al. (1999) identified as the basis for the Error Orientation 

Questionnaire. However, there are several marked differences between the 

Lazarus and Folkman general coping concept and the following description of 

appraisal and coping used by Rybowiak et al. in introducing error orientation. 
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 2.2 Error Orientation  
 

Rybowiak et al. (1999) described error orientation as consisting of two 

main stages of appraisal, primary and secondary, and although the 

terminology used by Rybowiak et al. is similar to that of Lazarus and 

Folkman’s appraisal process, the descriptors are quite different. For example, 

Rybowiak et al.’s conceptualisation of primary appraisal is expressed as “how 

negatively errors are perceived and the degree to which one anticipates that 

errors will happen” (Rybowiak et al., 1999 p. 529), which Rybowiak et al. state 

reflects an attitudinal interpretation, rather than the transactional interpretation 

of appraisal put forward by Lazarus and Folkman. On the basis that appraisal 

is a transactional process, Lazarus and Folkman argued against its inclusion 

in measures of individual differences, whereas appraisal forms the basis of 

Rybowiak et al.’s EOQ. 

 

The emphasis by Rybowiak et al. (1999) on appraisal is also apparent 

in their description of secondary appraisal that referred to coping with errors 

incorporating two types of coping strategy. Lazarus and Folkman’s (1984) 

description contrasts with secondary appraisal being an assessment of the 

options available. The first coping strategy type researched by Rybowiak et al. 

was described as “communicating about [error], and to actively deal with an 

error or to learn from it” (p.529). Coping strategies such as this reflect a 

proactive approach to the management of errors. Typical error management 

coping behaviours include routine checking for errors and more targeted 

checking when existence of an error is indicated. Strategies may thus lead to 

a renewal of efforts in an attempt to achieve the goal (Ito & Brotheridge, 

2003), with additional cognitive resources directed at the issue with a view to 

resolution. 

 

In contrast to the strategies to manage error, the second type of coping 

strategy described by Rybowiak et al. (1999) is “to calm oneself in the face of 

errors, to cover up the fact that an error has occurred” (p. 529). Coping 

strategies that regulate emotional responses reflect the impact that errors 
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perceived as challenging or threatening can have on affect. When errors 

occur, self-regulation strategies use cognitive resources to cope with 

emotional reactions to error, leaving reduced capacity for error resolution. 

Thus, individuals who experience high levels of distress in the face of error 

use more cognitive resources to regulate emotional response than individuals 

who experience lower levels of distress. As more resources are used to 

regulate emotional reactions, fewer are available to manage the situation. 

Consequently, individuals who have a high emotional response to error may 

not only consciously choose to ignore or avoid error, they may, by default, 

ignore or avoid it because their need to use self-regulation strategies leaves 

limited resources to resolve error. 

 

The placement of coping strategies within an error appraisal process is 

a significant difference to the general coping construct. Nevertheless, the 

coping strategies outlined by Rybowiak et al. (1999) align with the functions of 

the coping processes described by Lazarus and Folkman (1984). The error 

management approach to coping with errors reflects a proactive, solution-

based orientation, and is similar to the problem-focused function of coping 

described by Lazarus and Folkman. The regulation of emotional responses to 

error, to calm oneself and cover up errors, shares common ground with 

Lazarus and Folkman’s emotion-focused coping function. The alignment of 

coping strategies is consistent with Rybowiak et al.’s acknowledgement of 

their work building on that of Lazarus and Folkman. However, the inclusion of 

error coping strategies into the process of appraisal is inconsistent with the 

general coping construct, a point that has implications for the measurement of 

error orientation.  

 

In summary, although Rybowiak et al. (1999) referred to error 

orientation as being grounded in the general coping construct of Lazarus and 

Folkman (1984), the description of coping with error is at odds with 

fundamental aspects of Lazarus and Folkman’s conceptualisation. Firstly, 

Rybowiak et al. describe primary appraisal of error as a generalised 

perception and anticipation of error rather than the transactional model of 
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Lazarus and Folkman where appraisal occurs in a specific context and 

involves an individual assessment of risk.  Secondly, Lazarus and Folkman’s 

secondary appraisal process involves an individual assessment of the coping 

options available, whereas there is no reference to assessing options in the 

Rybowiak et al. model. Instead, secondary appraisal in the Rybowiak et al. 

model refers to actual coping processes. Lazarus and Folkman considered 

appraisal as situationally bound and not forming a basis on which to measure 

individual differences, whereas appraisal is the foundation of Rybowiak et al.’s 

conceptualisation of error orientation. By subsuming coping strategies into the 

appraisal processes, Rybowiak et al.’s error orientation construct was focused 

on the appraisal of error, whereas the general coping construct identifies 

appraisal and coping as distinct processes. Given the absence of a 

conceptual justification or empirical evidence to support an alternative model 

of coping, it is proposed that a closer alignment of the error orientation 

construct with Lazarus and Folkman’s conceptualisation of coping would 

address criticisms of error orientation research and result in a replicable factor 

structure. Such an alignment would result in the exclusion of appraisal 

aspects in its operationalisation and a greater focus on coping strategies. 

Although such exclusion would narrow the error orientation construct as 

proposed by Rybowiak et al., it would offer greater congruence with its coping 

origins and hence provide a stronger theoretical grounding.  

 

 2.3 Models of Error Orientation 
 

Rybowiak et al. (1999) empirically identified a six-factor model of error 

orientation using exploratory factor analysis in the development of the model. 

The six factors were Error Competence, Learning from Errors, Error Risk 

Taking, Error Anticipation, Error Strain, and Covering Up Errors. The 

researchers subsequently proposed an eight-factor model (incorporating Error 

Communication and Thinking about Errors factors), although this later model 

was not factor analysed owing to too few participants for the size of the model. 

Unfortunately, neither the six- nor eight-factor model has been replicated; 

instead models comprising fewer factors have been developed and applied. 
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Of these, three alternative models of error orientation are considered below, 

although several of the models are based on variants of the original 

questionnaire developed by Rybowiak and his colleagues. 

 

An early investigation into a model of error orientation was undertaken 

by Van Dyck (2000), and was focused on organisational error orientation. Van 

Dyck applied Rybowiak et al.’s (1999) questionnaire with some changes to 

accommodate an organisational rather than individual focus and developed 

three additional scales (Helping, Acceptance and Prevention) to address 

perceived shortfalls in the Rybowiak et al. model. Van Dyck obtained four 

factors of error orientation (Awareness, Mastery, Aversion and Social). The 

Awareness factor incorporated aspects of taking risks that might result in 

errors and a realistic assessment of the likelihood of error. As such, Van 

Dyck’s Awareness factor incorporated aspects of primary appraisal as 

outlined by Rybowiak et al. in their description of error orientation.  

 

Van Dyck’s (2000) second factor of Mastery incorporated resolution of 

problems caused by error and a longer-term recognition of potential skill 

enhancement. The Mastery factor aligns with the coping strategies associated 

with actively dealing with error and learning from it. In addition, van Dyck 

identified a separate Social factor comprising advice-giving, general 

discussion about error and help-seeking to correct error. Van Dyck recognised 

that the use of social resources to cope with error had been under-identified 

by Rybowiak et al. and had developed a Helping scale to redress the balance. 

The identification of a separate factor to represent the use of social support to 

manage errors is of particular interest, as the use of social support was 

recognised by Lazarus and Folkman (1984) as a significant resource for 

coping. However, the focus of factor continued to be the use of 

communication to support error management strategies and failed to 

recognise the use of communication to regulate emotional responses to error. 

Consequently, van Dyck’s Mastery and Social factors represent the coping 

strategies to manage error, outlined by Rybowiak et al. (1999) in their 

description of error orientation. 
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 The final of van Dyck’s factors, Aversion, incorporated distress and 

minimising the occurrence of errors. The Aversion factor aligns with Rybowiak 

et al.’s coping strategies of calming oneself and avoiding (if not actually 

covering up) error. Consequently, the four factors identified by van Dyck 

(2000) in her research into organisational error orientation represent primary 

appraisal (Awareness), coping strategies to manage error (Mastery and 

Social) and coping strategies to regulate emotional responses (Aversion). 

Although van Dyck’s factor structure is markedly different from the six- and 

eight-factor models developed by Rybowiak et al. (1999), the four factors 

identified by van Dyck are conceptually aligned with Rybowiak et al.’s 

description of error orientation. 

 

Korsten et al. (2004) adapted Van Dyck’s (2000) questionnaire into a 

measure of managerial error orientation. Korsten et al. identified a Risk Taking 

factor, an Attitude to Errors factor and a Strain factor. The Risk Taking factor 

incorporated risk taking behaviour that might result in error and the 

anticipation of error that, as argued earlier, represent primary appraisal. 

Furthermore, the Attitudes to Error factor incorporated error recovery, skill 

enhancement, reflection and communication to correct errors. Korsten (2003) 

concluded that the Attitudes to Error factor “relates to the practical aspects of 

error management aimed at mastering the challenges implicit in errors” (p. 

92), representing an active orientation directed at managing error. The Strain 

factor identified by Korsten et al. incorporated distress and hiding errors to 

regulate emotional responses that errors can generate. Consequently, the 

three-factor model identified by Korsten reveals a general alignment with the 

three dimensions of error orientation described by Rybowiak et al. (1999), 

namely primary appraisal, coping to manage errors and coping to regulate 

emotional responses. 

 

In a more recent study of individual error orientation using Rybowiak et 

al.’s questionnaire Harteis, Bauer and Gruber (2008) also identified a three-

factor model of error orientation, the three factors being Appraisal of Mistakes, 
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Strategies to Learn from Mistakes and Negative Emotions regarding Mistakes. 

The Appraisal of Mistakes factor represents risk taking and the anticipation of 

error (J. Bauer, personal communication, February, 3, 2008: see Appendix A), 

indicating the factor represents primary appraisal of error. The Strategies to 

Learn from Mistakes factor representing coping strategies focused on 

communicating and actively dealing with the error, one of the coping 

strategies identified by Rybowiak et al. (1999). In contrast, Harteis et al.’s 

Negative Emotions regarding Mistakes factor represented the second group of 

coping strategies proposed by Rybowiak et al., that is, to calm oneself and 

hide error.  The Harteis et al. model aligns with primary appraisal, coping 

strategies to manage errors, and coping strategies to regulate emotional 

responses to error, as described by Rybowiak et al. 

 

In conclusion, although the factor structures proposed by van Dyck 

(2000), Korsten et al. (2004) and Harteis et al. (2008) do not align with 

Rybowiak et al.’s (1999) six- and eight-factor models, the three structures 

align with Rybowiak et al.’s descriptors of error orientation. All of the models 

have a factor that represents the primary appraisal (negative perception and 

anticipation of error) and separate factors to represent the two groups of 

coping strategy, namely to manage error and to regulate emotional 

responses. The consistency is in spite of the research focussing on differing 

types of error orientation, that is, organisational (van Dyck), managerial 

(Korsten et al.) and individual (Harteis et al.) error orientation. 

 

 2.4 Error Orientation Framework: An Alternative Model 
 

In describing the empirically derived models in the preceding sections, 

the focus of research to date has been on individual coping with errors by 

using personal resources, with limited reference to the assistance of peers, 

colleagues and supervisors. While it has long been recognised in human error 

literature that the majority of errors are corrected by the person who made 

them (Sheridan, 1981), the role of others in detecting and correcting errors is 

also acknowledged (Norman, 1988; Reason, 1990). In fact, the social context 
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of the workplace has a major influence on how people cope with errors and it 

has been recognised that the social aspects of dealing with error are an 

important element, although often overlooked in relevant research (Bannon, 

1986; Reason, 1990). Unfortunately, the Rybowiak et al. (1999) model of error 

orientation failed to fully recognise the importance of social support in coping 

with errors in the workplace. That social support is narrowly construed in the 

context of extant error orientation models is a conclusion supported by van 

Dyck’s (2000) view that the instrument developed by Rybowiak et al. to 

measure individual error orientation placed too limited a focus on social 

aspects of coping with errors.  

 

 Lazarus and Folkman (1984) identified social support as a key 

situational resource that could play a positive role in the process of coping, 

and the use of social support for instrumental purposes and for emotional 

purposes has been widely recognised in the coping literature. Nelson-Le Gall 

and Resnick (1998) referred to the differing types of assistance sought by 

workers as instrumental (such as  providing information to a co-worker to 

assist in correcting errors), executive (offering to investigate and correct errors 

on the co-worker’s behalf), and emotional (showing concern if a co-worker 

appears distressed by mistakes). As already indicated, the error orientation 

literature has concentrated its attention on the use of support for instrumental 

purposes, and overlooked other forms of assistance.  

 

Using social contacts to provide emotional support can represent 

dependency-type behaviours and may include the asking of pseudo-questions 

to gain attention or seeking confirmation of what is already known (van der 

Meij, 1998). The presence of such behaviours in a working environment would 

likely be detrimental to organisational productivity and individual wellbeing, 

and form an important aspect of coping with error within a working 

environment that has been previously overlooked. Consequently, a model of 

error orientation must reflect not only the strategies (problem- and emotion-

focused) used to respond to error but also the resources used to implement 

these strategies (the use of personal and social resources). To provide a more 
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complete representation of individual coping with errors in the workplace, 

scales to measure these forms of coping with error are essential.  

 

In addition to the broader conceptualisation of social support in coping 

with errors, it has previously been argued that the inclusion of appraisal in a 

model of coping is not aligned with the general coping construct of Lazarus 

and Folkman (1984). Being a transactional process, the inclusion of appraisal 

runs the risk of introducing confounding variables, resulting in an unstable 

measure. In fact, while the empirically derived factors outlined in section 2.3 

show some alignment with the three aspects of Rybowiak et al.’s (1999) 

description of error orientation, there is no consistency in the manifest 

variables that load onto the factors. Using an interpretation of error orientation 

that is more closely aligned to the coping construct of Lazarus and Folkman 

should result in a more stable factor structure. The exclusion of appraisal and 

the inclusion of a broader range of social resources lead to the formulation of 

a new model of error orientation – an error orientation framework (see Table 

2.1). 

 

Table 2.1. Conceptual Model: Error Orientation Framework 

Resources Strategies 

Manage Error  

 

Regulate Emotion  

 

Self  

 

Manage Self 
Learning and error recovery 

 

 

Regulate Self 
Negative appraisal and 

increased anxiety 

 

Other  Manage Other 
Use of social support to assist 

learning and error recovery 

Regulate Other 
Use of social support to 

regulate emotion 
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The error orientation framework consists of strategies (Manage Error 

and Regulate Emotion) that cover the basic approaches that people use to 

respond to error. As described previously, these approaches align with the 

two major functions of coping within the general coping construct (Lazarus & 

Folkman, 1984): error management and emotional regulation. The error 

management strategies (Manage Error strategies in Table 2.1) actively deal 

with errors with the aim of achieving the desired outcome and improving skill 

levels. In contrast, strategies associated with regulating emotional responses 

(Regulate Emotion) have the objective of reducing anxiety and distress 

experienced as a consequence of error. In this way, the use of personal 

resources to cope with error is closely aligned with the original model of error 

orientation (Rybowiak et al., 1999). 

 

The Resources dimension of the framework recognises the two main 

types of resource commonly accessed in the workplace in response to error, 

namely, personal resources (Self resource in Table 2.1) and social resources 

(Other). Personal resources relate to activities where the individual copes with 

the error by drawing on their abilities, knowledge and skills. The use of social 

resources includes the support of other people who can offer additional 

means to both manage error and regulate emotional responses that error can 

engender, such as frustration and feelings of incompetence. Social resources 

can include assistance from peers, supervisors and friends. For ease of 

exposition, the error orientation framework has each of its quadrants named to 

reflect both the strategy and resource used, that is, Manage Self, Regulate 

Self, Manage Other and Regulate Other. 

 

Quadrant Descriptors  

Incorporated into the Manage Self quadrant are strategies that rely 

upon personal resources, with a focus on learning and error recovery. 

Individuals using strategies within this quadrant would tend to handle errors 

proactively as self-assessment of competence would support unassisted 

coping with errors. The behaviours associated with the use of personal 

resources to manage errors include the use of proprioceptive feedback 
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(Salthouse, 1986), standard error checking behaviours (Allwood, 1984), 

renewed effort in an attempt to correct the error (Ito & Brotheridge, 2003), and 

seeking support instrumental to correcting error. Manage Self in the error 

orientation framework is related to Rybowiak et al.’s (1999) concept of an 

error management orientation, with a shared focus on error recovery and 

learning but excludes communication.  

 

The Manage Other quadrant includes approaches to the management 

of error using extrinsic resources, and represents an individual perceiving 

error as exceeding the limits of their personal coping resources. Similar to the 

Manage Self quadrant, Manage Other has a focus on learning and rectifying 

error. The overall strategy is focused on error recovery with the use of social 

support, so the help requested is instrumental in correcting error, such as 

requesting advice on actions to take.  

 

The role of social resources is recognised by the EOQ scale Error 

Communication, developed by Rybowiak et al. (1999) to measure a proactive 

coping strategy. However, the scale is not sufficiently specific to be used to 

measure the Manage Other quadrant of the error orientation framework, being 

very broad in its scope. The development of an alternative scale to measure 

the quadrant is described later in this chapter.  

 

The Regulate Self quadrant represents the use of personal resources 

to regulate emotional responses to error. The quadrant is aligned with the 

descriptors used by Rybowiak et al. (1999) of coping strategies to calm 

oneself and hide mistakes. Heightened anxiety when coping with error may be 

associated with feelings of negative self-appraisal that result from error 

(Reason 1990). More generally, strategies to regulate emotion include 

activities such as wishful thinking, distancing oneself from the error, and self 

blame (Folkman & Lazarus, 1985). Blame can also be directed to others or to 

the system (Keefer & Karabenick, 1998) and procrastination in dealing with an 

error that has been detected is also a way of reducing the anxiety experienced 

(Dewe & Guest, 1990). Behavioural responses by individuals who experience 
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heightened anxiety in the face of error include activities to hide their mistakes 

(Rybowiak et al.) and to seek emotional support, with fewer resources 

targeted to error recovery.  

 

As discussed earlier, the Error Strain scale is a measure of distress 

and is not suitable for measuring the Regulate Self quadrant.  In contrast, the 

Covering Up Errors scale measures avoidance of detection of one’s mistakes 

by others. In a work setting, errors may have negative consequences for the 

individual, in which case an individual may become anxious upon discovery of 

an error and focus resources on regulating the emotional response to error 

over the need to correct the error. Individuals who focus their resources on 

regulating emotional responses to error tend to have more negatively-framed 

responses to error, with reduced Self-Esteem and Self-Efficacy, and 

increased Negative Affect (Rybowiak et al., 1999).  

 

Individuals who experience heightened anxiety may also seek the 

support of others to cope with error. The Regulate Other quadrant represents 

those strategies that target the regulation of emotions in coping with error, 

particularly the use of social support. Social support is sought in an effort to 

further regulate emotion while simultaneously recognising that the level of 

challenge represented by the error exceeds personal resources. The use of 

social support is an aspect of error coping that has not been investigated in 

the error orientation literature; consequently, new items required development 

to ensure this quadrant was measured. Item development was undertaken as 

part of the preliminary study and tested in Study One. 

 

Although the quadrants have been described earlier as distinct, the 

error orientation framework is not conceived as representing four mutually 

exclusive error coping types. For example, individuals who engage with errors 

are likely to demonstrate behaviours that are included in several of the 

quadrants, such as the management of errors using personal resources as 

well by using social resources.  Similarly individuals who become extremely 

anxious or agitated as a result of errors are more likely to attempt to cover up 
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their mistakes, as well as seek solace from sympathetic colleagues. The 

support of peers may also enable some focus on error management as well 

as emotional regulation. Therefore, it is hypothesised that the scales 

measuring the Manage Self quadrant will correlate with those measuring the 

Manage Other quadrant. Similarly, it is hypothesised that the scales 

measuring the Regulate Self quadrant will correlate with the scale measuring 

the Regulate Other quadrant. Furthermore, the scales measuring the use of 

social resources (Manage Other and Regulate Other quadrants) are 

hypothesised to correlate. 

 

 2.5 Operationalising the Error Orientation Framework 
 

In spite of the many conceptual differences between the error 

orientation framework and error orientation construct of Rybowiak et al. 

(1999), there are some areas of overlap, particularly in the area of using 

personal resources. Therefore, the questionnaire developed by Rybowiak et 

al. (1999) offers a useful starting point for measuring the error orientation 

framework.  The Error Orientation Questionnaire (EOQ) incorporates 

assessment and anticipation of error, and both problem-focussed and 

emotion-focussed coping strategies. The questionnaire consists of 37 items 

forming eight scales, namely Error Risk Taking, Error Anticipation, Error 

Competence, Learning from Error, Thinking about Errors, Error 

Communication, Error Strain, and Covering Up Errors. Although Rybowiak et 

al. did not specify which scales measured primary appraisal, this can be 

extrapolated by comparing Rybowiak et al.’s description of primary appraisal 

and the scale descriptors. As the error orientation framework does not include 

appraisal, the scales developed to measure appraisal needed to be identified 

and excluded from an analysis of the framework. 

 

 2.5.1 Primary Appraisal 
 

As mentioned earlier, Rybowiak et al. (1999) described primary 

appraisal as the anticipation and perception of error, and there are two EOQ 

scales that align with this description. The Error Risk Taking scale implies 
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“general flexibility and openness towards errors” (Rybowiak et al., 1999, p. 

534) and contains four items (see Table 2.2). 

 

Table 2.2. Error Risk Taking scale 

 

Item 

 

If one wants to achieve at work, one has to risk making mistakes 

It is better to take the risk of making mistakes than to ‘sit one’s behind’ 

To get on with my work, I gladly put up with things that can go wrong 

I’d prefer to err, than to do nothing at all 

 

 

 As can be seen from the items, the scale does not describe coping 

following error detection, but more closely describes of a willingness to 

engage in activities that may prove erroneous. The scale is more aligned with 

Rybowiak et al.’s (1999) description of primary appraisal, such that a low 

score on the scale may be associated with a negative perception of error and 

an aversion to taking action that might result in error. 

 

The second part of the Rybowiak et al. (1999) definition of primary 

appraisal included the “degree to which one anticipates that errors will 

happen” (p. 529). In light of this, the Error Anticipation scale was intended to 

represent a realistic view that errors happen, which aligns with the view that 

error anticipation is an aspect of a realistic and pragmatic approach to error 

(Norros, 1995). The Error Anticipation scale has five items (see Table 2.3).  

 

Similar to the Error Risk Taking scale, the Error Anticipation scale does 

not measure actual coping strategies, but more a general attitude towards the 

occurrence of error, and is more closely aligned to Rybowiak et al.’s (1999) 

description of primary appraisal of error rather than coping. Rybowiak et al. 

concluded that rather than representing a realistic expectancy of error, the 

scale measured a negative attitude to error. 
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Table 2.3. Error Anticipation scale 

 

Item 

 

In carrying out my task, the likelihood of errors is high 

Whenever I start some piece of work, I am aware that mistakes occur 

Most of the time I am not astonished about my mistakes because I expected 

them 

I anticipate mistakes happening in my work 

I expect that something will go wrong from time to time 

 

 

The Error Risk Taking and Error Anticipation scales represent aspects 

of primary appraisal, a process potentially influenced by confounding 

situational factors. While it is recognised that personal factors associated with 

risk taking and anticipation of errors can influence the coping strategies that 

individuals employ, the scales do not represent coping strategies themselves 

and are excluded from measuring the error orientation framework. 

  

 2.5.2 Manage Self quadrant 
 

Given the similarities between the Manage Self quadrant of the error 

orientation framework (the use of personal resources to mange error) and 

Rybowiak et al.’s (1999) descriptors of coping strategies to actively manage 

error, three EOQ scales that measure a proactive approach to error could be 

suitable for measuring the quadrant. Error Competence measures error 

recovery activities immediately after the error has occurred, thus representing 

a problem-focused orientation. However, its reliability of the English version of 

the scale requires closer examination (Rybowiak et al., 1999; Schell & Conte, 

2008).  The Learning from Errors scale measures the role of error in 

enhancing future performance and the Thinking about Errors scale measures 

a pro-active approach to error recovery. Therefore, the Error Competence, 
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Learning from Errors and Thinking about Errors are potential measures of the 

Manage Self quadrant. 

 

2.5.2.1 Error Competence 

The immediacy of error recovery as a measure of Error Competence is 

reflected in the first and second items of the scale (see Table 2.4), while the 

third item refers to the knowledge base for error correction. The fourth item is 

more a measure of persistence in a task completion, rather than competence 

in error recovery and thereby broadens the scale well beyond its definition. 

 

Table 2.4. Error Competence scale 

 

Item 

 

When I have made a mistake, I know immediately how to correct it; 

When I do something wrong at work, I correct it immediately; 

If it is at all possible to correct a mistake, then I usually know how to go about it; 

I don’t let go of the goal, although I may make mistakes. 

 

 

Rybowiak et al. (1999) identified that the Error Competence scale 

correlated with measures of Self-Efficacy, Self-Esteem, Plan-Orientation and 

Action Orientation after Failure. The English version of the scale was tested 

on a Dutch bi-lingual sample and Rybowiak et al. found the scale had low 

internal reliability (α = 0.56) and significant Chi-squared in its English version, 

and weak goodness of fit results for both the English and Dutch versions 

(English version: CFI = .83). Consistent with this, Schell and Conte (2008) 

used the Error Competence scale in a study in the USA and found low internal 

consistency (α = .61) for their student sample, providing further evidence of 

the limited reliability of this English version of this scale which is of concern as 

the EOQ has been used with English-speaking participants. 
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In explaining the results, Rybowiak et al. (1999) referred to differences 

in wording between English and Dutch items in the scale. Using the first Error 

Competence item as an example, Rybowiak et al. proposed that the 

translation into English (When I have made a mistake, I know immediately 

how to correct it) resulted in a more strongly worded item compared to the 

Dutch version. The literal translation of the corresponding Dutch item is “When 

I have made a mistake, it mostly occurs to me how to make it good again” 

(Rybowiak et al. 1999, p.538). The development of the EOQ predates the 

translation protocols developed by the International Committee on Test 

Construction (Sireci, Yang, Harter, & Ehrlich, 2006), which recommended that 

material be translated from the source language to the target language and 

translated back into the source language, and the three versions then 

subjected to independent review.     

 

To address issues of internal reliability of the Error Competence scale, 

alternatives to the first item were developed on the basis of literal translation 

from the Dutch, provided by Rybowiak et al. (1999). The changed items were 

developed to reflect the regularity with which a solution is found, as it 

appeared in the Dutch item (i.e., mostly occurs to me), rather than the speed 

with which it is found (i.e., know immediately), which was used in the English 

translation (see Table 2.5).  It was necessary to test several options for this 

item as even minor differences in wording can have major effects on answers 

provided by participants (Gillham, 2000). 

 

Table 2.5. Error Competence alternatives for item one 

 

Alternative items: 

 

When I have made a mistake, I can sometimes think how to correct it 

When I have made a mistake, I occasionally know how to correct it 

When I have made a mistake, I often work out how to put it right 

When I have made a mistake, I almost always know how to correct it 

 



42 

 

In addition to issues with the first item, the second item on the Error 

Competence scale has a reference to wrong doing  (When I do something 

wrong at work, I correct it immediately), which is more value-laden than the 

term mistake, and may be construed as a transgression or violation of a rule 

rather an unintended error. Items worded in this way this have the potential to 

be interpreted far more broadly than the individual making a mistake and, 

therefore, the item is unsuited to the measurement of the error orientation 

framework. As the deletion of the item would result in less than four items in 

the Error Competence scale, a replacement item was developed to ensure 

over-specification for confirmatory factor analysis (Boomsma & Hoogland, 

2001), replacing the word wrong with the word error (When I make an error at 

work, I correct it immediately).  

 
2.5.2.2 Learning from Errors 

 A scale closely related to Error Competence is Learning from Errors, 

measuring coping with errors with a view to future improvement and has a 

longer-term perspective, with four items (see Table 2.6). Rybowiak et al. 

(1999) asserted that learning was a key component of coping strategies and, 

as such, Learning from Errors is a scale that is closely aligned with a proactive 

orientation to error and has been used to represent management of errors. 

Rybowiak et al. found that the scale correlated with Self-Efficacy and Need for 

Achievement. In addition, learning is often referred to as the positive outcome 

of error (Reason, 1990); consequently, the role of learning as a result of error 

is an important aspect of coping to examine.  

Table 2.6. Learning from Errors scale 

 

Item 

Mistakes assist me to improve my work 

Mistakes provide useful information for me to carry out my work 

My mistakes help me to improve my work 

My mistakes have helped me to improve my work 
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In contrast to the relative weakness of the results for the Error 

Competence scale, Rybowiak et al. (1999) found that the Learning from Errors 

scale had the strongest results of all scales. The results of their study 

revealed the Chi-squared test for the Learning from Errors scale was non-

significant (p < .95) and strong goodness of fit indices (e.g., CFI = 1.00). While 

the results suggested a reliable scale, a review of the scale shows 

considerable overlap in the phrasing of the first, third and fourth items. 

Additional items were developed to provide alternatives should there be 

evidence of dependency in the quantitative studies between the existing items 

of the scale. 

 

In identifying alternative items, it is recognised that the Learning from 

Errors scale has been used in research into organisational error culture (van 

Dyck, 2000; van Dyck et al., 2005) and managerial attitudes to error (Korsten 

et al., 2004). Although the questionnaires used in those studies were based 

on the original 37-item EOQ, the amount of duplication in wording was not 

evident in the later questionnaires as the revisions to the items introduced 

some rephrasing. In the current study, the method used to create new items 

for this scale included a review of van Dyck’s (2000) Learning from Errors 

scale. The items developed by van Dyck were: 

 

• For us, errors are very useful for improving the work process. 

• An error provides important information for the continuation of the work. 

• Our errors point us to what we can improve. 

• In mastering a task, people can learn a lot from their mistakes. 

 

The items in van Dyck’s questionnaire measure the same construct as 

the original Learning from Errors scale, in that all items were referencing 

errors leading to improved performance, although they were phrased to suit 

the organisational context of her research. Rybowiak et al. (1999) had 

recommended that the EOQ be used in the study of organisational 
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approaches to error by simply amending wording from singular to plural first 

person pronouns.  In applying this recommendation in reverse, van Dyck’s 

items for organisational error coping were adapted to measure individual error 

coping to introduce greater variability in wording, while retaining the construct 

representation of the original scale. The alternative wording is shown in Table 

2.7. It was intended that these items would be incorporated into the research if 

evidence of multicollinearity in the original Learning from Error scale was 

identified. 

 

Table 2.7. Learning from Error alternative items  

 

Item 

 

For me, errors are useful for improving the way I do my work 

In mastering a task, I can learn a lot from my mistakes 

My errors point out to me what I can improve 

 

 

2.5.2.3 Thinking about Errors 

The five item Thinking about Errors scale (see Table 2.8) measures a 

reflective approach to errors, activities that support progress towards 

correcting error, involving an analysis of the situation with a view to correcting 

error and minimising the likelihood of recurrence. In earlier research, this 

scale achieved an acceptable level of internal reliability and goodness of fit, 

although the Chi-squared test was significant (Rybowiak et al., 1999). The 

scale represents an active response to error and correlates with other 

measures of active coping, including Error Competence and Learning from 

Errors (Rybowiak et al., 1999). Similar to Error Competence and Learning 

from Errors, the Thinking about Errors scale correlated with Self-Efficacy and 

Need for Achievement (Rybowiak et al.) and has been used to measure error 

management, with an aim of rectifying the error. 
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Table 2.8. Thinking about Errors scale 
 

Item 

 

After I have made a mistake, I think about how it came about 

I often think: ‘How could I have prevented this?’ 

If something goes wrong at work, I think it over carefully 

After a mistake has happened, I think long and hard about how to correct it 

When a mistake occurs, I analyse it thoroughly 

 

 

Similar to the Error Competence scale, the Thinking about Error scale 

contains an item that references wrong doing (third item: If something goes 

wrong at work, I think it over carefully). For the purposes of the error 

orientation framework, the third item was excluded from the analysis. As 

outlined earlier in this chapter (see section 2.5.2.1), the use of the word wrong 

potentially introduced a confounding variable, as it broadens the item from 

specifically measuring error to measuring a far broader range of activities.  It 

was not necessary to create an alternatively worded item as the scale 

retained four items and was adequate for inclusion in a measure of the error 

orientation framework. The four-item scale was renamed Think about Errors to 

distinguish it from the five-item Thinking about Errors EOQ scale. 

 

In summary, the three scales of Error Competence, Learning from 

Errors and Think about Errors were conceptually aligned with the Manage Self 

quadrant of the error orientation framework. Developing alternative items for 

Error Competence and Learning from Errors, and deleting an item from the 

Thinking about Errors scale addressed potential problems with each of the 

scales. 
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 2.5.3 Regulate Self 
 

The two EQO scales developed to measure emotion-focussed coping 

are Error Strain and Covering Up Errors. The negative aspects of error can 

involve negative self-appraisal and include emotion-laden responses, such as 

self-doubt and feelings of incompetence (Reason, 1990), and a preference to 

avoid dealing with error. The Error Strain and Covering Up Errors scales were 

found to correlate with Negative Affect, Pessimism and Depression (Rybowiak 

et al., 1999), suggesting increased levels of anxiety experienced as a result of 

error, coupled with a negative outlook on the ability to correct the mistake. 

 

Error Strain was described by Rybowiak et al. (1999) as indicative of 

individuals “being strained by making errors and therefore fearing the 

occurrence of errors or reacting to errors with high emotions” (Rybowiak et al., 

1999, p. 534) and has five items (see Table 2.9). 

 

Table 2.9. Error Strain scale 

 

Item 

 

I find it stressful when I err 

I am often afraid of making mistakes 

I feel embarrassed when I make an error 

If I make a mistake at work, I ‘lose my cool’ and become angry 

When working I am concerned something will go wrong from time to time 

  

 

 Rybowiak et al. (1999) concluded that the Error Strain scale was 

related to general strain measures rather than being error specific. However, 

its dual focus on distress and response has resulted in a scale that is 

extremely broad in its reach. In fact, the emphasis on fear in a scale can 

create what Stanton, Danoff-Burg, Cameron and Ellis (1994) describe as a 

distress laden scale, one that confounds coping strategies with emotional 
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outcomes. As such, an individual who experiences increased anxiety upon 

discovery of an error is likely to score highly on this scale, but the score does 

not indicate whether the individual will cope by managing the error or by 

focussing on regulating the emotional response to error.  

 

The issue is exemplified by the scale correlating with the Covering Up 

Errors scale (Rybowiak et al., 1999), suggesting a tendency to focus on 

regulation of emotion in response to error. However, Error Strain also 

correlated with Thinking about Error (Rybowiak et al.), which runs counter to 

the distinction made between managing errors and regulating the emotional 

responses that errors can engender. But if Error Strain is regarded as a 

measure of distress, rather than coping with the distress, the apparently 

conflicting relationship between Error Strain and both Covering Up Errors and 

Thinking about Error is more readily interpreted. Errors in the workplace can 

increase the level of anxiety experienced by individuals because of the 

potential for negative consequences, but anxiety does not predetermine 

whether error management or emotional regulation coping strategies will be 

utilised. In some instances, individuals will undertake activities to reduce 

anxiety by attempting to hide their mistakes (resulting in a correlation between 

Error Strain and Covering Up Errors). In other instances individuals may 

manage errors by reflecting on the error, correcting the mistake and using the 

experience to learn for the future (resulting in a correlation between Error 

Strain and Thinking about Errors).  

 

Error Strain is one of the more widely used of the EOQ scales, and has 

appeared in the majority of studies investigating error orientation (Arenas et 

al., 2006; Bauer & Mulder, 2006; Keith & Frese, 2005; Korsten et al., 2004; 

Schell & Conte, 2008; van Dyck, 2000; van Dyck et al., 2005). However, 

because it is a measure of distress rather than coping the Error Strain scale is 

of limited value for understanding individual differences in coping with error. 

Therefore, the scale is not used to measure the error orientation framework. 
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Unlike Error Strain, Covering Up Errors does not focus on the distress 

experienced, but on behaviours that are a means of regulating the emotional 

responses that errors may engender. Consequently, Covering Up Errors is 

conceptually aligned with a model of coping whereby resources are focused 

on reducing stress by avoiding negative outcomes of error rather than 

managing the error. The scale has six items (see Table 2.10).  

 

Table 2.10. Covering Up Errors scale 

 

Item 

 

Why mention a mistake when it isn’t obvious? 

It is disadvantageous to make one’s mistakes public 

I do not find it useful to discuss my mistakes 

It can be useful to cover up mistakes 

I would rather keep my mistakes to myself 

Employees who admit to their errors, make a big mistake 

 

 

Defined as a “strategy of anxious people who consider errors as a 

threat” (Rybowiak et al., 1999 p. 535), the Covering Up Errors scale was 

identified as a reactive coping strategy associated with an avoidance 

orientation. A high score on the Covering Up Errors scale suggests that 

limited activity would be associated with the correction of error, the individual 

preferring instead to avoid detection of the error by others, or to simply ignore 

the error. Its internal reliability was α = .78 and the goodness of fit indices 

were generally acceptable suggesting a fairly reliable measure, although its 

Chi-squared statistic was significant (Rybowiak et al.). However, for the 

purposes of the error orientation framework all items need to measure 

strategies associated with active avoidance of discovery. In contrast to the 

Error Competence, Learning from Errors and Thinking about Errors scales, 

Covering Up Errors scale was negatively correlated with Self-Efficacy and 

Need for Achievement (Rybowiak et al.)  
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Upon examination of the items, two items were identified as being 

unlikely to discriminate between individuals who tend to manage errors and 

those who tend to regulate emotional reactions to error. In particular, the first 

item (Why mention a mistake when it isn’t obvious?) could receive a ‘strongly 

agree’ response from individuals who become anxious upon discovering an 

error, but individuals who typically correct errors successfully may respond in 

the same way. Similarly, the third Covering Up Errors item (I do not find it 

useful to discuss my mistakes) is unlikely to reliably distinguish between those 

who experience increased anxiety in the face of error and those who are 

highly competent and rarely require assistance in correcting error. Therefore, 

these two items are excluded from measuring the error orientation framework. 

Consequently, a four-item Cover Up Errors scale was used to measure the 

error orientation framework. 

 

The mapping of the EOQ scales on to the error orientation framework 

(see Table 2.11) demonstrates that the EOQ and its variants (Korsten et al., 

2004; van Dyck, 2000) do not measure the complete range of responses to 

error. In particular, the use of extrinsic resources has insufficient coverage in 

the EOQ. Consequently, additional items and scales are needed to address 

the gap in the measurement of the error orientation framework. In this way, a 

alternative Error Orientation Questionnaire is required, one that aligns more 

closely with the measures from the coping literature, such as Lazarus and 

Folkman’s (1984) Ways of Coping checklist and the Cope inventory (Carver, 

Scheier, & Weintraub, 1989) where the use of social resources to provide 

instrumental and emotional support is recognised. 
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Table 2.11. EOQ scales to measure the error orientation framework 

 

Coping Strategies 

Resources Manage Error Regulate Emotion 

 

Self  

 

Manage Self 

• Error Competence 

• Learning from Errors 

Thinking about Errors 

 

Regulate Self 

• Covering Up Errors 

Other  Manage Other 

• - 

Regulate Other 

• - 

 

 

 2.5.4 Manage Other 
 

The Manage Other quadrant of the error orientation framework is 

intended to represent those feelings, behaviours and cognitions associated 

with correcting error with the support of friends, colleagues and supervisors. 

The workplace is an environment that normally involves social interaction that 

can help individuals to cope in a range of situations (Folkman & Lazarus, 

1985). Consistent with this, the Manage Other quadrant of the error 

orientation framework represents managing errors with the support of extrinsic 

resources, specifically social support. The only scale within the EOQ that 

recognises social support is Error Communication and is aligned with the error 

management interpretation of error Coping (Arenas et a., 2006; Schell & 

Conte, 2008; van Dyck et al., 2005).  

 

2.5.4.1 Error Communication 

Error Communication recognises the important role that extrinsic 

resources have in enabling individuals to manage errors, and has four items 

(see Table 2.12).  
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Table 2.12. Error Communication scale 

 

Item 

 

When I make a mistake at work, I tell others about it in order that they do not 

make the same mistake 

If I cannot rectify an error by myself, I turn to my colleagues 

If I cannot manage to correct a mistake, I can rely on others 

When I have done something wrong, I ask others, how I should do it better 

 

However, the Error Communication is not restricted to help-seeking 

activities but also incorporates advice giving (i.e., When I make a mistake at 

work, I tell others about it in order that they do not make the same mistake). 

As a result, Error Communication is a very broad scale representing a 

management orientation to error coping, encompassing requests for 

assistance to resolve errors and flagging potential pitfalls to other employees.  

Furthermore, the fourth item in the scale incorporates wrongdoing (When I 

have done something wrong, I ask others, how I should do it better). As 

discussed earlier in reference to the Error Competence and Thinking about 

Errors scales, the introduction of wrongdoing broadens the scale beyond mere 

error and may incorporate violations of rules. As such, the scale is problematic 

in terms of its psychometric properties and is not suited to measuring the error 

orientation framework. Therefore the scale is excluded from analysis 

associated wit the framework.  

 

As the communication items in the EOQ are not appropriate to 

measure the error orientation framework, alternative items are required. The 

Ways of Coping checklist (Folkman & Lazarus, 1985) has a single Social 

Support scale, which incorporates both emotion- and problem-focused coping 

strategies, while the Carver, Scheier and Weintraub (1989) Cope inventory 

distinguishes between instrumental and emotional coping strategies with two 

distinct scales of Social Support for Emotional Reasons and Social Support 

for Instrumental Reasons. 
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 The distinction between instrumental and emotional reasons made by 

Carver et al. (1989) is conceptually aligned to the general coping construct 

(Lazarus & Folkman, 1984) and there are several overlaps in items between 

the Ways of Coping Social Support scale and Cope Social Support scales. 

Because of their relevance, several of the Cope items were reviewed as a 

basis for developing items for a scale to measure the Manage Other quadrant, 

one that more clearly represents a management approach using social 

support than the Error Communication scale.  The Seeking Social Support for 

Instrumental Reasons Cope scale consisted of: 

 

• I ask people who have had similar experiences what they did. 

• I try to get advice from someone about what to do. 

• I talk to someone to find out more about the situation. 

• I talk to someone who could do something concrete about the problem. 

 

The first of Carver et al.’s (1989) items shown above was used as the 

basis for the first and second items in the new Communicate to Manage Error 

scale (see Table 2.13). The fourth Cope item was the basis for the third item 

of the new scale, and the second Cope item formed the basis of the fourth 

item in the new scale.  

 

Table 2.13. Communicate to Manage Error scale 

 

Item 

 

After making an error, I seek assistance from someone who is experienced 

to help 

I ask people who have had similar experiences how to correct the error 

I talk to someone who can do something concrete about the error 

I ask for help from someone who knows how to put the mistake right 
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 2.5.5 Regulate Other 
 

The Regulate Other quadrant of the error orientation framework was 

developed to represent those feelings, behaviours and cognitions associated 

with reducing the anxiety experienced as a consequence of error. While 

similar to the Manage Other quadrant in that it uses social support, it differs 

from Manage Other because help is sought is to provide emotional support 

rather than to correct the error. Consequently, the characteristics of the helper 

are of greater importance than the help provided, such that feelings can be 

expressed with trusted others.  

 

Rybowiak et al. (1999) acknowledged the existence of emotion-focused 

coping in the Covering Up Errors scale, but claimed that such strategies have 

limited effectiveness.  However, there are no EOQ items associated with the 

use of social support for emotional needs, so the measure lacks coverage of 

the broader social context of the workplace. Carver et al. (1989) had created a 

scale specifically measuring the use of social support for emotional reasons, 

consisting of four items: 

 

• I talk to someone about how I feel. 

• I try to get emotional support from friends or relatives. 

• I discuss my feelings with someone. 

• I get sympathy and understanding from someone 

 

The items for a scale to measure the Regulate Other quadrant must 

incorporate the need to seek support from sympathetic others and to express 

one’s feelings. The first Cope item above formed the basis of the fourth item in 

the Communicate to Regulate Emotion scale (see Table 2.14). The second 

Cope item formed the basis of the second item in the new scale, and the 

fourth Cope item was the basis of both the first and third items in the new 

scale.  
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Table 2.14. Communicate to Regulate Emotion scale 

 

Item 

 

When it comes to errors, I seek assistance from someone who is 

sympathetic to my situation 

I prefer to get help from someone who shows concern for me. 

After making an error I tend to ask for help from someone who is caring 

and understanding 

When I have made a mistake I like to talk to someone about how I feel 

 

In summary, two scales are intended to measure the use of social 

resource, that is, Communicate to Manage Error and Communicate to 

Regulate Emotion scales. Combined with the scales retained from the EOQ, 

the six scales will be used in the pilot study and Study One as a measure of 

the error orientation framework.  

 

 2.6 Application of EOQ Scales 
 

Not only does the error orientation framework differ from the empirically 

derived error orientation factor structures, its measures also vary to those 

used in applied error orientation research. The newly created scales 

associated with the use of social support is a distinguishing feature, but in 

terms of the use of personal resources to manage error and regulate emotion, 

and the use of coping strategies rather than appraisal, the framework does 

align with applied research. In many of the applied studies, a two-factor model 

is used, associated with the problem- and emotion-focused coping functions 

while primary appraisal aspects of error orientation are excluded. Table 2.15 

presents a categorisation of the scales in relation to the descriptors used by 

Rybowiak et al. (1999). From this, it can be seen that studies that have used 

two or more EOQ scales have at least one scale from the Manage Error 

grouping and another is from the Regulate Emotion grouping. However,



55 

Table 2.15. Use of EOQ scales in error orientation research 
 Appraisal Coping 

  Manage Error Regulate Emotion 

Scale/Factor 

Study 

Risk 
taking 

Error 
Anticipation 

Error 
Competence 

Learning 
from Errors 

Thinking 
about 
Error 

Error 
Communication 

Error 
Strain 

Covering 
up Errors 

         

Rybowiak et al. (1999) * * * * * * * * 

Van Dyck (2000) * * * * * * * * 

Korsten et al. (2004) * * * * * * * * 

Harteis et al. (2008) * * * * * * * * 

Applied Research         

Keith & Frese (2005)    *   *  

van Dyck et al.(2005)    * * * * * * 

Arenas, Tabernero & Briones (2006) *     * *  

Bauer and Mulder (2006)    *   * * 

Hofmann and Mark (2006)     * *  *1

Mark et al. (2007) 

 

    * *  *1

Schell and Conte (2008)  

 

  *    *  

Fay & Frese (2000) *        

Tjosvold & Yu (2007) *  *      

Konig et al. (2007)      *   
 

                                            
1 Reversed items – Reveal error 
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there is little consistency in the scales that are used to measure the two 

functions of coping. 

 

While several studies have used scales that measure coping 

strategies, there has been limited use of the scales that measure primary 

appraisal (i.e., Error Risk Taking and Error Anticipation). In fact, the Error 

Anticipation scale has not been used in applied settings. In contrast, the Error 

Risk Taking scale has been used in several studies.  An early study that used 

Error Risk Taking was conducted in East Germany, where organisations had 

been regulated by central planning and, as a result, managers and workers 

had little input into decision-making (Fay & Frese, 2000). A more recent study 

using the scale has been undertaken in China, where the capacity to take 

risks has been questioned and organisations were transitioning from a 

“heavily subsidised, closed system where the state ordered and purchased 

production” (Tjosvold & Yu, 2007, p. 654).The relevance of examining Error 

Risk Taking can be interpreted in the context of Frese claiming that 

“managers in the East were by and large more conventional and risk-avoidant 

than managers in the West” (Frese et al., 1996). Cultural influences on risk 

taking behaviour are complex and varied, and beyond the scope of this thesis. 

However, using Lazarus and Folkman’s (1984) conceptualisation of primary 

appraisal (i.e., risk assessment) the influence of the social and political 

context in which individuals’ work should not be underestimated. But in the 

context of measuring error orientation in an organisational context, the 

inclusion of risk taking behaviours introduces confounding variables and the 

approach taken in the research presented here aligns with Lazarus and 

Folkman’s argument, that appraisal is distinct from coping and should be 

excluded from a measure of coping. 

 

In applied research settings, an error management orientation is 

positively framed, being problem-focused with a view to error recovery and 

skill enhancement. There is a general adherence to the management of error 

being measured by one or more of Error Competence, Learning from Errors, 

Thinking about Errors and Error Communication scales. However, there is 
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variability in which scales are used as the measure of error management (see 

Table 2.15). Van Dyck, Frese, Baer and Sonnentag (2005) used items from all 

four scales to form an Error Manage factor and the results reveal that error 

management is positively related to organisational economic performance and 

goal achievement (van Dyck et al., 2005). In addition, error management has 

been found to correlate with performance outcomes such as reduced needle 

stick injuries and medication errors (Hofmann & Mark, 2006; Mark et al., 

2007). However, where a single scale has been used to measure an error 

management orientation the results show relatively low scale internal 

reliability for Error Competence (Schell & Conte, 2008) and Learning from 

Error (Bauer & Mulder, 2006). 

 

Similar issues are evident in the use of scales to measure the 

regulation of emotional responses to error. Several researchers have failed to 

support their hypotheses using the Error Strain and Covering Up Errors scales 

(Arenas et al., 2006; van Dyck et al., 2005). However, Schell and Conte 

(2008) found a significant correlation between Error Strain and both a 

Performance Prove and Performance Avoid Goal Orientation. In addition, 

Keith and Frese (2005) found that participants in error prevention training 

scored more highly on Error Strain than participants in an error management 

training intervention. Although a model of coping with error that distinguishes 

between managing error and regulating emotion is conceptually appealing, 

studies have failed to consistently support hypothesised relationships and a 

further examination of the problem- and emotion-focused dichotomy in error 

orientation is required.  

 

In conclusion, while primary appraisal of error is evident in several of 

the models based on the EOQ, it is less evident in the applied research and 

has tended to be used in relation to cultural influences on risk taking. In 

contrast, the coping strategies of error management and emotional regulation 

are evident in both the models and in the applied research, although the 

application of the EOQ scales show marked variability in their reliability and 

only a limited number of hypothesised relationships have been supported. 

Furthermore, although the role of social support is considered a significant 
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resource in the general coping construct of Lazarus and Folkman (1984), it 

has received limited coverage in the EOQ (van Dyck, 2000) and has not been 

explored further in subsequent research into error orientation.  

 

 2.7 Summary 
 

Rybowiak et al. (1999) claimed that the EOQ was grounded in the 

general coping construct of Lazarus and Folkman (1984), and the two 

constructs do have the problem/emotion-focused dichotomy in common. The 

dichotomy reflects the possible outcomes of error identified by Reason (1990) 

of learning and negative self-appraisal. However, there are significant 

differences in the processes of appraisal and coping between the constructs 

of Rybowiak et al. and Lazarus and Folkman. Rybowiak et al.’s description of 

primary appraisal is far broader than that of Lazarus and Folkman, introducing 

dispositional characteristics as opposed to the transactional process of 

appraisal in the general coping construct. The central role of appraisal in the 

Rybowiak et al. model is reflected in the Error Orientation Questionnaire with 

scales included to measure primary appraisal. While the results of factor 

analysis of later researchers provide some support for the Rybowiak et al. 

descriptors of three aspects of error orientation (i.e., primary appraisal, error 

management and emotional regulation), applied studies have focused on the 

coping strategies rather than primary appraisal.  

 

The error orientation framework is more closely aligned conceptually and 

operationally aligned with Lazarus and Folkman’s construct than is the error 

orientation construct of Rybowiak et al. (1999). The error orientation 

framework has a focus on the coping strategies used when dealing with errors 

in the workplace, distinguishing between managing error and regulation 

emotional responses. In addition, the use of social support is recognised as 

being a key resource for both functions of coping, which are managing and 

regulating. The advantage of the proposed framework over earlier models of 

error orientation is that by excluding measures of appraisal processes and 

distress it reduces the risk of confounding variables. It also introduces the use 
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of social support to the regulation of emotional responses to error, a resource 

not previously incorporated into error orientation research. 
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Chapter 3 Initial Testing of Error Orientation Framework 
 

As discussed in chapter 2, the Error Orientation Framework consists of 

quadrants representing the strategies (error management and emotional 

regulation) and resources (personal resources or help from others) used when 

coping with error. The framework is distinguished from earlier research into 

error orientation by its distinction between the use of personal and social 

resources and its focus on coping rather than appraisal. As a result of the 

differences between earlier error orientation research and the error orientation 

framework presented here, the Error Orientation Questionnaire (Rybowiak et 

al., 1999: EOQ) was not suited to measure the framework and an alternative 

measure was posited in chapter 2. A pilot study was conducted as a 

preliminary investigation into an alternative measure, assessing the range of 

Likert responses to items and item clarity. Two quantitative studies tested and 

validated the resultant questionnaire as a measure of the error orientation 

framework. The second quantitative study also compared results using the 

new questionnaire with results using the EOQ. The pilot study and both of the 

quantitative studies are reported in this chapter. 

 

In addition to testing the scales for inclusion in a measure of the error 

orientation framework, it was intended to compare the results of the 

framework to the models developed by Rybowiak et al. (1999). The 

comparison required the completion of the original EOQ as well as additional 

scales to measure the framework, which provided an opportunity to assess 

the original questionnaire on a native English-speaking sample. The benefit of 

undertaking such an assessment was that several of the scales from the 

English language version of the EOQ have formed the basis of subsequent 

research (Hofmann & Mark, 2006; Korsten, 2003; Mark et al., 2007; Schell & 

Conte, 2008). Rybowiak et al. argued that the discrepancies they had 

identified in the English version warranted further investigation to establish the 

EOQ’s reliability and validity, because the “quality of the scales still has to be 

established with native speakers” (Rybowiak et al., 1999, p. 537). Therefore, 

in undertaking the data collection for the quantitative studies, items from the 
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original EOQ were included to allow comparison of models and using a 

sample of English native speakers enabled Rybowiak et al.’s recommendation 

to be undertaken. 

 

 3.1 Pilot Study 
 

As new items had been developed to measure the error orientation 

framework, one objective of the pilot study was to test the clarity of items 

posited in chapter 2 to measure the error orientation framework. Item clarity is 

important as a lack of clarity may affect the reliability of results (Gillham, 

2000). Furthermore, assessment of items included consideration of their 

ability to discriminate between individuals (Anastasi & Urbina, 1997). For 

example, the utility of an item is severely limited should the majority of 

participants respond in the same way. In such a situation, the item would fail 

to have discriminated between individuals and nothing meaningful would be 

provided in terms of individual differences. The final issue investigated in the 

pilot study related to the planned distribution and completion of questionnaires 

in the quantitative studies. It was intended to distribute questionnaires for the 

main survey during a 10-minute break in two-hour lectures, and the time taken 

to complete the pilot study was a guide to the viability of completing the 

questionnaire in the break without unduly disrupting lectures. Prior to 

undertaking the research, ethics clearance was sought and received from 

Griffith University’s Human Research Ethics Committee (see page xii). 

 

 3.1.1 Participants 
 

Participants were 12 university staff (42% male), all of whom were 

volunteers. Several active researchers reviewed the new items prior to their 

inclusion in the pilot study, two of whom were registered psychologists with 

experience in scale construction.  

 

 3.1.2 Measures 
 

The questionnaire comprised 64 items (see Appendix B), which 

included 37 items from the original EOQ. The remaining 27 items included 
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eleven items developed for an unrelated study, and 16 new items developed 

to measure the error orientation framework described in chapter 2, which for 

ease of exposition are summarised as follows: 

 

• Four items were created as potential replacements for the original 

Error Competence item “When I have made a mistake at work, I 

know immediately how to correct it”. 

• One item was created to replace the reference to wrongdoing in the 

Error Competence item “When I do something wrong at work, I 

correct it immediately”.  

• Three items were developed as possible replacements for items 

within the Learning from Errors scale, should that scale show 

evidence of multicollinearity in the quantitative studies.  

• Four items were developed to measure the Manage Self quadrant 

of the error orientation framework. 

• Four items were developed to measure the Regulate Self quadrant.  

 

Participants provided responses to each item by rating how this 

describes me on a five-point Likert scale (ranging from 1 for not at all to 5 for 

completely), which matched the Rybowiak et al. (1999) questionnaire format. 

The responses to this first measure are referred to as the ‘Descriptor’ results. 

The Pilot Study participants were also asked to rate item clarity using a five-

point Likert scale (ranging from 1 for very unclear to 5 for very clear) with the 

aim of identifying items that respondents found difficult to comprehend. The 

responses to this second measure are referred to as the ‘Clarity’ results. 

Finally, participants were asked to state the length of time taken to complete 

the questionnaire. 

 

 3.1.3 Data Analysis 
 

The relatively small sample size of the pilot study limited the level of 

analysis undertaken. In assessing item discrimination, Descriptor results 

across the range of a Likert scale were reviewed with a broad spread of 

responses (i.e., 1 = minimum and 5 = maximum) being preferred. However, it 
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was recognised that the small number of participants in the pilot study made it 

difficult to accurately assess discriminatory power of items. Therefore, the 

Descriptor results were used to determine which of the alternative items for 

the first Error Competence item would be retained for the quantitative studies. 

The Clarity results were reviewed to ensure that any new item used in the 

quantitative studies was at least equal in clarity to items retained from the 

EOQ. Excel 2000 was the software used in undertaking the analysis of the 

pilot study. 

 

 3.1.4 Results  
 

The full Descriptor and Clarity results of the 64-item questionnaire used 

in the pilot study are provided in Appendix C. However, the primary focus of 

the pilot study was an assessment of the item discrimination and clarity of 

items that potentially measured the error orientation framework, the results of 

which are outlined in this chapter. In summary, the scales were Error 

Competence (four EOQ items and five new items as outlined in the Measures 

section above), Learning from Errors (four EOQ items and three new items, 

also outlined in the Measures section), Think about Errors (four EOQ items), 

Cover Up Errors Scale (four EOQ items), Communicate to Manage Error (four 

new items) and Communicate to Regulate Emotion (four new items). The 

results for the items associated with these scales are shown in Table 3.1. 

 

Of the 32 items included in the pilot study to measure the error 

orientation framework, six items (19%) had Descriptor scores across the full 

Likert range (i.e., 1 – 5) and five were items from the original EOQ. Fourteen 

items (44%) had scores across four Likert responses (i.e., 1 – 4 or 2 – 5). 

Eight scales (25%) had a Descriptor score range across three Likert points 

(i.e., 1 – 3 or 2 – 4 or 3 – 5), while four items (12%) had scores that ranged 

across only two Likert responses. No item received the same Descriptor 

response from all participants. The Descriptor results for new items ranged 

across at least four Likert responses, with exceptions for the first and fourth 

the graded alternative items for Error Competence scale, which had a range 

of three and two Likert points respectively. Other exceptions were items in the 
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Communicate to Manage Error scale, with the first and fourth items having a 

range of scores of three Likert points. The results for item clarity were all 

above a score of 4.0, indicating that participants found the items clear to very 

clear.  One item (the fourth graded alternative for the Error Competence 

scale) scored a 5.0 on the clarity responses. Participants responded that the 

time it took to complete the questionnaire ranged from 10 to 30 minutes, the 

majority being in the 10 to 15 minutes range. 

 

Table 3.1. Pilot Study item discrimination 
Item Descriptor Result  Clarity Result 

 Min Max Mean  Min Max Mean 
Error Competence Scale        

When I have made a mistake, I know immediately how to 

correct it 1 4 2.8  2 5 4.6 

When I do something wrong at work, I correct it immediately 3 5 3.7  4 5 4.8 

If it is at all possible to correct a mistake, then I usually know 

how to go about it 3 4 3.7  4 5 4.9 

I don’t let go of the goal, although I may make mistakes 3 5 4.1  2 5 4.4 

        

Error Competence Graded Items (alternatives to first Error 
Competence item)        

When I have made a mistake, I can sometimes think how to 

correct it 3 5 4.4  3 5 4.7 

When I have made a mistake, I occasionally know how to 

correct it 1 4 2.6  2 5 4.2 

When I have made a mistake, I often work out how to put it 

right 4 5 4.3  4 5 4.7 

When I have made a mistake, I almost always know how to 

correct it 2 5 3.6  5 5 5.0 

        

Error Competence Item (alternative to second Error 
Competence item)        

When I make an error at work, I correct it immediately 2 5 3.6  4 5 4.7 

        

Learning from Errors Scale        

Mistakes assist me to improve my work 1 5 3.6  1 5 4.2 

Mistakes provide useful information for me to carry out my 

work 2 4 3.4  4 5 4.7 

My mistakes help me to improve my work 1 5 3.6  1 5 4.4 

My mistakes have helped me to improve my work 1 5 3.8  4 5 4.8 
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Learning from Errors Item (alternative for potential 
multicollinearity)        

For me, errors are useful for improving the way I do my work 1 5 3.2  3 5 4.4 

In mastering a task, I can learn a lot from my mistakes 2 5 3.8  4 5 4.9 

My errors point out to me what I can improve 2 5 4.1  4 5 4.9 

        

Think about Errors Scale        

After I have made a mistake, I think about how it came about 4 5 4.5  4 5 4.9 

I often think: ‘How could I have prevented this?’ 4 5 4.6  4 5 4.9 

After a mistake has happened, I think long and hard about how 

to correct it 3 5 3.9  4 5 4.8 

When a mistake occurs, I analyse it thoroughly 3 5 4.1  4 5 4.8 

        

Cover Up Errors Scale        

It is disadvantageous to make one’s mistakes public 1 4 2.5  3 5 4.5 

It can be useful to cover up mistakes 1 5 2.0  3 5 4.7 

I would rather keep my mistakes to myself 1 4 1.7  4 5 4.5 

Employees who admit to their errors, make a big mistake 1 5 1.8  2 5 4.3 

        

Communicate to Manage Error Scale        

After making an error, I seek assistance from someone who is 

experienced to help 3 5 4.1  4 5 4.9 

I ask people who have had similar experiences how to correct 

the error 2 5 3.8  4 5 4.8 

I talk to someone who can do something concrete about the 

error 2 5 4.2  4 5 4.8 

I ask for help from someone who knows how to put the 

mistake right 3 5 4.2  1 5 4.2 

        

Communicate to Regulate Emotion Scale        

When it comes to errors, I seek assistance from someone who 

is sympathetic to my situation 1 4 2.5  2 5 4.3 

I prefer to get help from someone who shows concern for me. 1 4 2.9  4 5 4.8 

After making an error I tend to ask for help from someone who 

is caring and understanding 2 5 3.0  4 5 4.8 

When I have made a mistake I like to talk to someone about 

how I feel 1 4 2.5  3 5 4.6 

 

 

 3.1.5 Discussion 
 

In developing alternatives for the strongly worded first item of the Error 

Competence scale (i.e., When I have made a mistake, I know immediately 
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how to correct it) it was intended to minimise the risk of perceived repetition in 

the quantitative studies by reducing the number of alternatives. The reduction 

was based on the results of the pilot study, that is, the Descriptor and Clarity 

results. As outlined in the Result section above, the second graded alternative 

(i.e., When I have made a mistake, I occasionally know how to correct it) had 

the lowest Clarity score (2) of the Error Competence alternatives, and the 

Descriptor Mean was 2.6. While the Descriptor result was similar to that of the 

first EOQ Error Competence item (M = 2.8), the result was below the midpoint 

of 3. As can be seen from Table 3.1, the Mean of other items on this scale, 

including alternative items, are above the midpoint indicating the positively 

framed questions tend towards agreement rather than disagreement. In 

contrast, the response to the positively framed second alternative tended to 

receive Disagree rather than Agree responses and, hence, were in the 

opposite direction to the other items on the scale. The different direction of 

responses suggested potential problems concerning inter item correlations 

and Cronbach’s alpha in the quantitative studies. On the basis of item clarity 

and discrimination, the second graded alternative was omitted from further 

analysis.  

 

Furthermore, the third graded alternative (i.e., When I have made a 

mistake, I often work out how to put it right) had a low range of Descriptor 

result across two Likert responses, although the clarity rating for the item was 

high (4.7). As a result of the low item discrimination, the third alternative item 

was omitted from further analysis. As a result, two graded alternatives were 

retained for the quantitative studies and these were the first alternative item 

“When I have made a mistake, I can sometimes think how to correct it” and 

fourth alternative item “When I have made a mistake, I almost always know 

how to correct it”.  

 

The new item developed as an alternative to the wrongdoing Error 

Competence item (i.e., When I do something wrong at work, I correct it 

immediately) had a greater range of Likert responses than the original (2 - 5 

compared with 3 – 5), but a similar mean (M = 3.6 compared with M = 3.7) 

and Clarity mean (M = 4.7 compared with M = 4.8). On the basis of these 
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results, the new item was retained for the main survey as a replacement for 

the wrongdoing item. The original wrongdoing item was also retained to 

enable testing of the original EOQ questionnaire. 

 

The Learning from Errors items (both original EOQ and new items) 

showed minimum range of four Likert responses and acceptable Clarity 

scores (M ≥ 4.2). Therefore, both original and new items were retained for the 

main survey. Items from the Think about Errors scale showed a relatively low 

level of item discrimination, with the Likert response ranging from two to three 

points, while clarity results were relatively high (M ≥ 4.8). The items were 

retained for the main survey, but the descriptive statistics obtained from the 

quantitative studies were to be reviewed to assess item discrimination. The 

Cover Up Errors items showed Likert responses ranging across four to five 

points and acceptable Clarity scores (M ≥ 4.3). Therefore the four Cover Up 

Errors items were retained for the main studies.  

 

The first of the new scales measuring the use of social resources 

(Communicate to Manage Error) showed a range of Descriptor responses 

across three to four Likert points, and acceptable Clarity scores (M ≥ 4.2). The 

second scale (Communicate to Regulate Emotion) showed a broader range of 

Descriptor responses, across four to five Likert points, with acceptable Clarity 

scores (M ≥ 4.3). Consequently, the eight items developed for the two 

Communication scales were retained for use in the quantitative studies. 

 

Although only error orientation items were used in the pilot study 

compared to the quantitative studies where additional measures would be 

included, the 64-item pilot study questionnaire required two responses to each 

item, that is, Descriptor and Clarity ratings. As such, the completion of the 

pilot study would have taken longer to complete than if each item required a 

single response. Therefore, the completion time reported by participants 

suggested that requesting completion of the questionnaire during a lecture 

break was a viable data collection method for the quantitative studies. 
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As a result of the pilot study, the error orientation items retained for the 

main quantitative studies were measures of Error Competence  (original four-

item EOQ scale, two graded alternatives to the first EOQ (strongly worded) 

item and an alternative to the second EOQ (wrongdoing) item. The original 

four-item EOQ Learning from Errors scale was included, as well as three new 

items to be used as alternatives, should there be evidence of multicollinearity 

in the results of the Learning from Errors scale in the quantitative studies. The 

four-item Think about Errors and Cover Up Errors scale were retained. 

Furthermore, the new items measuring the use of social support to manage 

errors and regulate emotional responses to errors were suitable for inclusion 

in the main studies. 

 

 3.2 Main Studies Overview 

 

Four studies were undertaken to address the research questions and 

objectives identified in chapter 1. The objective of developing a new measure 

to test the error orientation framework was undertaken in Study One. The 

findings were validated using a separate sample in Study Two, with the 

results compared to the six- and eight-factor models proposed by Rybowiak et 

al. (1999). The results for both studies are reported in this chapter. The final 

objective was to further validate the error orientation framework by examining 

its relationships with conceptually similar constructs, detailed in chapters 4 

and 5. The investigation into error orientation and motivation was undertaken 

in Study Three, and these results reported in chapter 6. Finally, an integrated 

model was developed in Study Four to bring together the constructs, and this 

model is reported in chapter 7. Details of method specific to each study have 

been provided in the methodology section of the relevant study, but certain 

aspects of methodology were common to all studies and these common 

aspects are presented here to avoid unnecessary repetition when reporting 

the four studies. 
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 3.2.1 Overview of Participants 
 

Initial ethics clearance was given for the Pilot Study and was 

subsequently revised to allow the main studies to be undertaken. As the 

samples for the main studies included undergraduate students, it was 

acknowledged that minors (less than 18 years of age) might participate in the 

study. While this would usually require parental/guardian consent, the 

questionnaires did not represent a significant risk or burden on participants 

because there were no intrusive or personal items included. Further, there 

were no identifiers on the answer sheets so that data collected was 

anonymous. Data collection took place on campus. It was considered that the 

student could be the primary consenting adult, as the research did not involve 

significant ethical concerns or risks. The minors were older adolescents and 

university students and so were able to make an informed decision about their 

participation. 

 

 Participants were students at a university in South East Queensland, 

and included undergraduates and postgraduates. An overall response rate of 

63% was achieved, representing 571 returned questionnaires obtained from a 

distribution of 906 questionnaires. Data were collected over a three-month 

period and from 13 distinct cohorts, covering five campuses and five 

disciplines (i.e., Business, Education, Health, Law and Arts).  

 

To determine whether participants were representative of the overall 

class cohorts, a comparison of gender proportions between the respondents 

and the total student enrolment for the relevant courses was reviewed (see 

Table 3.2). The comparison revealed the respondent and total student 

enrolment gender distributions were closely aligned, with a slightly higher 

percentage of females responding than were enrolled in the class 

(approximately 65% female respondents compared with 63% females enrolled 

in relevant courses).  
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Table 3.2. Breakdown of participants in Study One by gender 
    Gender of all 

enrolled students 

 Gender of participants 

Discipline Level Campus  Male 

% 

Female 

% 

 Male 

% 

Female 

% 

not 

specified 

Education UG 1  11 89  17 81 1 
Education UG 2  16 84  14 86  
Business UG  3  34 66  33 64 1 
Business UG 3  42 58  41 58 1 
Business PG 3  75 25  69 31  

Arts UG 3  32 68  30 70  

Business 
UG 

4  49 51  49 50 1 
Business UG 4  44 56  28 72  

Arts UG 5  32 68  22 74 2 
Arts UG 5  25 75  21 77 1 
Law PG 5  33 67  35 65  

Health PG 5  57 43  57 39 1 
Business PG 5  59 41  61 39  
UG = Undergraduate 
PG = Postgraduate 

 

 

 3.2.2 Overview of Measures 
 

Biographical data of participants were collected in order to measure 

sample representation in terms of age, gender, work experience and current 

employment status, reported in the Participants section of each study. The 

final biographical item related to whether English was the participants’ first 

language. As previously discussed, Rybowiak et al. (1999) had found lower 

scale reliability and weaker goodness of fit for the English-language version of 

the questionnaire using a sample whose first language was not English. As 

several of the scales from the original EOQ were used to measure the error 

orientation framework, it was necessary to test reliability of such scales with a 

native English-speaking sample and in order to undertake a test of reliability, 

participants were distinguished on the basis of whether their first language 

was English.  

 

The 61-item extended EOQ developed in the pilot study was used in all 

quantitative studies. The extended EOQ included 30 items to potentially 

measure the error orientation framework, as previously described in the Pilot 
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Study, and 38 items2

 

 of the original EOQ, with 16 items common across the 

EOQ and error orientation framework, making a total of 52 items designed to 

measure error orientation. There were nine other items included for an 

unrelated study. Responses to items on this instrument were rated using a 

five-point Likert scale (ranging from 1 for not at all to 5 for completely), which 

mirrored the scoring scale used by Rybowiak et al. (1999). In addition, the 20-

item Behavioural Inhibition System/Behavioural Activation System (BIS/BAS) 

Questionnaire (Carver & White, 1994) and 12-item Goal Orientation 

Questionnaire (VandeWalle, 1997, 2001) were included in the data collection 

process. However, the latter instruments were used in third and fourth studies 

and described in detail in chapter 6. The full questionnaire kit is shown in 

Appendix C. The survey instrument was presented during lectures, with 

completion expected during the mid-lecture break.  Permission was sought 

from the relevant academic staff member prior to approaching students in 

their lectures. Completion of the questionnaires was voluntary with no 

payment or credit provided to students for their participation. 

 3.3 Study One: Item, Scale and Calibration Testing 

 

The error orientation framework was developed to represent error 

coping strategies, distinguishing between error management and emotional 

regulation, while recognising the use of personal and social resources. As 

described in the previous chapter, four scales were considered to measure 

the use of personal resources (i.e., Error Competence, Learning from Errors, 

Think about Errors and Cover Up Errors) and these four scales were derived 

from the original EOQ, with eight new items developed to address potential 

problems with the Error Competence and Learning from Errors scales, 

discussed in chapter 2. However, the four scales did not cover all aspects of 

the error orientation framework and additional items were developed to 

measure the use of social resources. An aim of Study One was to develop a 

suitable measure to test the framework, which meant evaluating the items and 

                                            
2 A double-barrelled Error Strain item (Str4) had been replaced by two separate items Str4A 
and Str4B 
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scales described earlier. A second aim of the study was to test the error 

orientation factor structure using confirmatory factor analysis.  

 

 3.3.1 Participants 
 

Two hundred and seventeen (N = 217) participants completed the 

survey and had identified English as their first language. The students’ ages 

ranged from 17 years to 50 years   (M = 21.46 years; SD = 5.6 years). 

Classes were held at three different campuses in the disciplines of Business 

(n = 99; 46%), Education (n = 80; 37%) and Arts (n = 38; 17%). There were 

185 students attending a first undergraduate class (85%), 25 students 

attending a second year undergraduate class (12%) and seven attending a 

postgraduate class (3%). The majority of students were in employment (82%) 

with a range of work experience of six months to 35 years (M = 5.72 years; 

SD = 5.53 years). 

 

 3.3.2 Measures 
 

The biographical data and 61-item extended Error Orientation 

Questionnaire, outlined in earlier in this chapter, were the primary instruments 

used in this study. However, only 30 items of the extended EOQ were used as 

these were the items being evaluated as measures of error orientation, 

relating to the Error Competence, Learning from Errors, Thinking about 

Errors, Covering Up Errors, Communicate to Manage Error and Communicate 

to Regulate Emotion scales. 

 

 3.3.3 Data Analysis 
 

The software programs used for analysing data in this research were 

SPSS 18.0, AMOS 18.0 (Arbuckle, 2007), and with Microsoft Excel 2000. 

SPSS was utilised in obtaining item statistics, and the standard error of 

skewness was .33 and the standard error of kurtosis was .66. SPSS was also 

used to generate the descriptive statistics of scales and Pearson product 

moment correlations. An assessment of the error orientation scales was 

undertaken by measuring their internal reliability (Cronbach’s alpha) using 
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SPSS and Chi-square test statistic (using AMOS), which allowed a 

comparison with results obtained by Rybowiak et al. (1999) and other 

researchers. The internal reliability of each scale was considered in light of 

Ponterotto and Ruckdeschel’s (2007) matrix for Cronbach’s alpha, such that a 

scale of less than six items tested on a sample size of approximately 200 

should have an alpha of at least .65 to be considered to have fair internal 

reliability. The Chi-squared result for the scales was considered to ensure it 

was non-significant. These criteria were used for initial evaluation of scale 

suitability.  

 

In addition, a test of multicollinearity of the Learning from Errors scale 

was undertaken using the Variance Inflation Factor (VIF) for all items in the 

scale. While a VIF of greater than five or greater than ten are traditionally 

considered appropriate cutoffs to determine multicollinearity, these are now 

considered to be somewhat lenient (Craney & Surles, 2002) and a VIF of 

greater than two suggests potential problems of multicollinearity. In addition to 

the VIF, the inter-item correlations were considered as an assessment of 

multicollinearity and should an inter-item correlation be greater than .8, one of 

the items would be deleted (De Vaus, 1995) to reduce item redundancy and 

potential multicollinearity. Finally, where Rybowiak et al. had identified an 

issue with a particular item in one of the EOQ scales (say, item X) one or 

more new items (say, item Y and item Z) were developed as possible 

alternatives. Where item X performed poorly in the current research (e.g., 

weak correlations with other items in the scale) then item Y and item Z were 

used in an attempt to improve the overall performance of the scale. Where 

item X performed well, item Y and item Z were discarded. 

 

Once an instrument had been developed by which to measure the error 

orientation framework, confirmatory factor analysis was undertaken using 

AMOS to determine the factors representing the framework. The use of 

confirmatory factor analysis supports the post-positivist design of this 

research, such that the analysis assisted in testing the concept rather than 

developing a model on the basis of empirical results alone. The estimation of 

parameters within the confirmatory factor analysis was based on the 
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Maximum Likelihood (ML) and, even though ML assumes normally distributed 

data, the method is fairly robust even when assumptions of normality are 

violated (Chou & Bentler, 1995). An analysis of missing data identified a 

monotone pattern indicating the data was missing at random (Diggle & 

Kenard, cited in Schafer & Graham, 2002). The missing data were addressed 

using multiple imputation, which is more suitable than pairwise or listwise 

deletion (Schafer & Graham). The model was developed on the basis of each 

variable loading onto a single factor, with no cross loading of variables onto 

secondary factors. Standardised estimates (correlations) were used in the 

presentation of models while unstandardised factor loadings, standard errors 

and critical ratios were examined to ensure the model was reasonable. In 

exploring the factor structure of the error orientation framework, modification 

indices were examined to provide guidance on if or where a model could be 

improved.  

 

Undertaking confirmatory factor analysis allowed a Chi-squared test 

and a range of fit indices to be assessed. However, the issues Ponterotto and 

Ruckdeschel (2007) raised concerning the application of a universal cutoff 

point when using Cronbach alpha are mirrored by researchers who have 

raised doubts about the use of specific cutoff levels in determining the 

outcome of confirmatory factor analysis and structural equation modelling. 

While general guidelines for cutoff points for a range of statistical measures 

have been proposed (Bentler, 2007; Bentler & Bonett, 1980; Hu & Bentler, 

1999) and widely applied, their application is vexed. Some methods 

researchers have argued against such golden rules (Marsh, Hau, & Wen, 

2004) and suggested that many such rules tend to be urban legends 

(Vandenberg, 2006). Nonetheless, as the Chi-squared test statistic and 

several fit indices have been used throughout the studies presented in this 

thesis (such as to assess scales, confirmatory factor analysis and structural 

equation modelling), clarity on the criteria used when assessing the outcome 

was essential. While it is acknowledged that cutoff points are arbitrary, their 

use does avoid the risk of the individual researcher applying subjective criteria 

to support their preferred outcome (Cortina, 2002). In outlining the criteria 

below, it was recognised the standard Hu and Bentler (1999) cutoffs tend to 
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over-reject models using smaller sample sizes (Marsh et al.). Some 

researchers have argued that even the more lenient cutoff of Bentler and 

Bonett (1980) can reject acceptable models (Cheung & Rensvold, 2001). 

Therefore, in assessing the scales and models, it was necessary to be 

cognisant of the complexities surrounding the use of goodness of fit indices, 

and cut off levels were considered indicative rather than definitive. 

 

3.3.3.1 Chi Squared Test Statistic 

 

The Chi-squared test was included in all assessments of confirmatory 

factor analysis (CFA) and structural equation modelling (SEM) used in the 

studies reported in this thesis. Chi-squared is the most widely reported result 

in CFA and SEM, sometimes to the exclusion of any other measure (Hayduk, 

Cummings, Boadu, Pazderka-Robinson, & Boulianne, 2007). It effectively 

represents a model’s ‘badness of fit’ because it measures the extent to which 

the sample data structure is different to the hypothesised model. A significant 

Chi-square result indicates the model is a poor fit because the measurement 

model (using sample data) is significantly different to the hypothesised model. 

However, a significant Chi-square is not uncommon with CFA and SEM in the 

social sciences (MacCallum, Browne, & Sugarwara, 1996), where models are 

often developed to help in understanding a construct rather than as a true and 

accurate representation of relationships within the relevant population. It is 

common for such discrepancies to be partially attributed to the fact that Chi-

squared has extreme sensitivity to statistical anomalies (Byrne, 2005). This 

effect is more pronounced with large sample sizes (Davey, Savla, & Luo, 

2005), although Barrett (2007) claimed sample size needed to exceed 10,000 

for this effect to occur. 

 

The Chi-squared measure is also highly sensitive to violations of the 

assumption of multivariate normality of data, however, much of the data 

gathered in the social sciences violates these assumptions. In addition to 

these difficulties with the Chi-squared test, Miles & Shevlin (2007) further 

argued that Chi-squared is not perfect and can be significant for a correctly 

specified model, and be non-significant for a misspecified model. Given the 
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sensitivities of the Chi-squared test statistic to non-conformity to an 

assumption of normality of data, and that models in the social sciences are 

generally developed to assist in understanding a construct rather than as a 

perfect representation of the population (MacCallum et al., 1996), the use of 

alternative measures by which to assess the relative merits of models was 

considered necessary. As a result of such criticism of the Chi-squared test, fit 

indices are commonly reported in addition to Chi-squared test result (Bentler, 

2007; Hu & Bentler, 1999; Jackson & Gillaspy, 2009) and several of these 

indices were included in the study reported here. The goodness of fit indices 

described in this section were the most appropriate measures available for the 

sample size in these studies. 

 

3.3.3.2 Standardised Root Mean Squared Residual 

 

Hu and Bentler (1999) recommended the use of the Standardised Root 

Mean Squared Residual (SRMR) as it is sensitive to simple model 

misspecification and moderately sensitive to complex model misspecification. 

The advantage of SRMR over Chi-squared is that it is less sensitive to 

distribution non-normality, which is particularly problematic for social science 

surveys such as those used in this research. Hu & Bentler recommended a 

cutoff of < .08 for ML based SRMR where the sample size is less than 250, 

although when used in combination with Tucker-Lewis Indicator (TLI: Bentler 

& Bonett, 1980; Tucker & Lewis, 1973) this can be raised to < .09. Marsh et 

al. (2004) have argued that the Hu and Bentler cutoffs can result in the 

rejection of a correctly specified model, so it was determined that the SRMR 

cutoff recommended by Hu & Bentler would be used as an indicator of fit 

rather than a rigid cutoff point. As other goodness of fit indices would be 

considered in addition to SRMR (including the TLI), a result of < .09 was 

considered as an indicator of acceptable fit. 

 

3.3.3.3 Root Mean Square Error of Approximation 

 

The Root Mean Square Error of Approximation (RMSEA: Browne & 

Cudeck, 1993) attempts to compensate for model complexity by incorporating 
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the degrees of freedom into the calculation (Arbuckle 2005). While the SRMR 

is only moderately sensitive to complex model misspecification, the ML-based 

RMSEA is very sensitive to such misspecification (Hu & Bentler 1998). In fact, 

where actual fit is mediocre, and degrees of freedom are large, the RMSEA 

does not require a large sample size to have a high probability of rejecting a 

model (MacCallum et al., 1996) Consequently, the RMSEA was considered to 

provide an appropriate assessment of the more complex models that were 

assessed, such as the factor structure of the error orientation framework 

where degrees of freedom were more than 100. 

 

RMSEA results of < .05 have been considered a good fit and < .08 an 

adequate fit (Davey et al., 2005) and accurate where the sample size is equal 

to or more than 200 (Curran, Bollen, Chen, Paxton, & Kirby, 2003). However, 

Hu and Bentler (1998) recommended a cut off level of < .06 where the sample 

size is less than 250, which was the case in this study. When initially 

developed, RMSEA was not intended to use a specific cut-off point for model 

rejection, but instead a 90% Confidence Interval for RMSEA has been 

reported to assist in assessment of models (Curran et al.). While the use of 

confidence intervals is not without its critics (Chen, Curran, Bollen, Kirby, & 

Paxton, 2008) they can be informative in model evaluation. Consequently, a 

level of < .06 was used in this research as an indication of acceptable fit, and 

a 90% Confidence Interval was reported, as recommended by Byrne (2005), 

with an upper limit of .08. 

 

3.3.3.4 Incremental Fit Indices 

 

Hu and Bentler (1999) also recommended the use of several 

incremental fit indices, indices that compare the results of the hypothesised 

model to the (poorly fitting) baseline model. In this study, the TLI and the 

Comparative Fit Index (CFI: Bentler, 1990) were used, as Hu and Bentler 

claimed these are relatively unaffected by sample size, recommending the 

ML-based method of estimation to ensure this. A cutoff of ≥ .95 has been 

recommended for both indices (Hu & Bentler), being moderately sensitive to 

simple model misspecification but very sensitive to complex model 
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misspecification. In line with Hu and Bentler’s recommendations, the results of 

both TLI and CFI were considered when assessing the scales and models, 

using a result of ≥ .95 as an indication of good fit. Nevertheless, it was 

recognised that such a level can result in rejection of acceptable models 

(Jackson & Gillaspy, 2009; Marsh et al., 2004). In their original research, 

Rybowiak et al. had applied a cutoff of ≥ .90 as an indicator of acceptable fit. 

On that basis, their six-factor model had been acceptable, but it would not be 

considered acceptable by Hu and Bentler’s standard. In assessing the models 

in this thesis, the more demanding cutoff of ≥ .95 is applied, while recognising 

the more lenient cutoff of ≥ .90 is indicative of a model worthy of further 

investigation.  

  

 3.3.4 Results of Psychometric Assessment 
 

The first stage of Study One was a psychometric assessment of the 

four retained EOQ scales and the two new communication scales to 

determine their suitability for measuring the error orientation framework. The 

assessment was undertaken in line with the methods and criteria described 

above, including item analysis and inter-item correlations, examining scale’s 

internal reliability and Chi-squared test results. In addition, the range of 

responses was evaluated as the results of the pilot study had shown that 

items from the Error Competence, Think about Errors and Communicate to 

Manage Error scales had a relatively low range of responses across Likert 

points. 

 

3.3.4.1 Error Competence  
 

An examination of the item statistics of the Error Competence scales 

(see Table 3.3) showed that the first and second items were not significantly 

skewed, although the third and fourth items were significantly negatively 

skewed, although the size of the skew indicates approximate symmetry 

around the mean. No items demonstrated significant kurtosis. 
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Table 3.3. Error Competence Item Statistics 
Item 
 

Range Mean Skew Kurtosis 

 

When I have made a mistake, I know 

immediately how to correct it 

 
1 - 5 

 
2.89 

 

 
 0.03 

 
0.45 

When I have made an error at work, I correct it 

immediately  

1 - 5 3.58 -0.27 -0.55 

If it is at all possible to correct a mistake, then I 

usually know how to go about it 

1 - 5 3.71 -0.52 0.27 

I don’t let go of the goal, although I may make 

mistakes 

1 - 5 3.67 -0.49 0.19 

 

The Error Competence scale was found to have an internal reliability 

(as measured by Cronbach’s alpha) of α = .64. The results aligned with those 

of earlier research where the scale’s internal reliability was low using the 

English version of the EOQ, such as with the Schell and Conte (2008) study 

(α = .61), and the result obtained by Rybowiak et al. (1999: α = .56). The 

results of this previous research had prompted the development and testing of 

alternative items described earlier in this chapter. However, regardless of 

which alternative item was used, the internal reliability of the scale remained 

unacceptably low. In light of the results and their alignment with the results for 

internal reliability obtained by Rybowiak et al. and Schell and Conte, it was 

determined that the Error Competence scale could not be used to reliably 

measure the error orientation framework and was excluded from further 

analysis. 

 

3.3.4.2 Learning from Errors 
 

The range of responses for the Learning from Errors items was at its 

maximum (i.e., ranged from 1 – 5 Likert responses) with full item statistics 

provided in Table 3.4. The first and third items showed significant negative 

skewness and the fourth item significant negative kurtosis. The scale range 

was slightly above the minimum (i.e., 5 – 20; M = 14.44, SD = 3.09). 
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Table 3.4. Learning from Errors Item Statistics 
Item 
 

Range Mean Skew Kurtosis 

Mistakes assist me to improve my work  1 - 5 3.79 -0.76 0.39 

 

Mistakes provide useful information for me to 

carry out my work 

1 - 5 3.46 -0.16 -0.42 

My mistakes help me to improve my work 1 - 5 3.67 -0.59 -0.20 

My mistakes have helped me to improve my 

work 

1 - 5 3.52 -0.35 -0.80 

 

 

The scale demonstrated internal reliability (Cronbach’s α = .84). The 

result of the Chi-squared test (χ2 = 3.02, p < .221) was non-significant, which 

was consistent with the results obtained by Rybowiak et al. (1999). As 

discussed earlier in this chapter, there is considerable repetition in the 

wording of three of the four items within this scale and a test of 

multicollinearity was undertaken to assess dependency between items. The 

highest VIF was for the third Learn item (VIF = 2.71), but the inter item 

correlations were at an acceptable level (r < .80: see Table 3.5). Therefore, 

the original Learning from Errors scale was retained to measure the error 

orientation framework and alternative items were not used to measure the 

error orientation framework. 

 

Table 3.5. Learning from Errors inter-item correlations 

 

Item 

 

1 2 3 4 

 

1. Mistakes assist me to improve my work 1 .45** .63** .47** 

2. Mistakes provide useful information for me to carry out my 

work  1 .61** .55** 

3. My mistakes help me to improve my work   1 .68** 

4. My mistakes have helped me to improve my work    1 

**p < .01, two-tailed. 
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3.3.4.3 Think about Errors 

 

The original Thinking about Errors scale consisted of five items but, as 

outlined in chapter 2, the third Thinking about Errors item (i.e., If something 

goes wrong at work, I think it over carefully) was excluded as the reference to 

wrongdoing was potentially misleading, and could introduce responses to 

extraneous events rather than individual error. The results of the remaining 

four items revealed a maximum range of responses (i.e., 1 – 5), unlike the 

narrower range obtained in the pilot study. The first item showed significant 

negative skewness (see Table 3.6), although the size of the skew indicated 

approximate symmetry. The second item demonstrated significant negative 

kurtosis, indicating a flatter than normal distribution. The results for the scale 

also showed a broad range (i.e., 4 – 20; M = 13.28; SD = 3.52). 

 

Table 3.6. Thinking about Errors Item Statistics 
Item 
 

Range Mean Skew Kurtosis 

 

After I have made a mistake, I think about how 

it came about 

 
1-5 

 
3.53 

 
-0.53 

 
-0.48 

I often think: ‘How could I have prevented this?’ 1-5 3.33 -0.41 -0.67 

After a mistake has happened, I think long and 

hard about how to correct it 

1-5 3.23 -0.14 -0.56 

When a mistake occurs, I analyse it thoroughly 1-5 3.12 0.17 -0.63 

 

 

The four-item Think about Errors scale was assessed in terms of its 

internal reliability (α  = .85). An examination of the inter-item correlations 

confirmed significant relationships across all items (see Table 3.7), but not 

sufficient high to adversely affect the scale (De Vaus, 1995). The Chi-squared 

result was non-significant (χ2 = 2.959, p < .228), indicating a structure that did 

not deviate significantly from the hypothesised structure.  
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While the internal reliability of this four-item scale was similar to the 

five-item Thinking scale of Rybowiak et al. (1999), the four-item results 

showed an improvement in the Chi-squared test result as Rybowiak et al. had 

achieved a significant Chi-squared test statistic. On the basis of these results, 

the four-item Think about Errors scale was included in the testing of the error 

orientation framework. 

 

Table 3.7. Think about Errors inter-item correlations 

 

Item 

 

1 2 3 4 

 

1. After I make a mistake, I think about how it came 

about 1 

 

.50** 

 

.57** 

 

.55** 

2. I often think: ‘How could I have prevented this?”  1 .55** .61** 

3. After a mistake has happened, I think long and hard 

about how to correct it   1 .70** 

4. When a mistake occurs, I analyse it thoroughly    1 

**p < .01, two-tailed. 

 
 
3.3.4.4 Cover Up Errors 

 

In measuring the Regulate Self quadrant of the error orientation 

framework, four items from the Covering Up Errors scale were used. As 

explained in chapter 2, the first and third items of the original EOQ scale were 

not appropriate for measuring the error orientation framework. The new, 

shorter scale was named Cover Up Errors to differentiate it from the original 

six-item Covering Up Errors scale. The items showed a broad range of 

responses (see Table 3.8). However, all items showed significant positive 

skewness, and the fourth item was highly skewed as well as having a more 

peaked curve than normal (significant positive kurtosis). However, the items 

are from the original EOQ and have been used in published research, so were 

retained. The scale range was slightly reduced (range = 4 – 18; M = 8.69: SD 

= 3.07). 



83 

Table 3.8. Cover Up Errors item statistics 
Item 
 

Range Mean Skew Kurtosis 

 

It is disadvantageous to make one’s mistakes 

public 

 

1 - 5 

 

2.52 

 

0.41 

 

-0.60 

It can be useful to cover up mistakes 1 - 5 2.09 0.56 -0.59 

I would rather keep my mistakes to myself 1 - 5 2.41 0.52 -0.36 

Employees who admit to their errors, make a 

big mistake 

1 – 5 1.63 1.36 1.21 

 

 

The results for the revised four-item Cover Up Errors scale revealed 

significant inter-item relationships (see Table 3.9) and internal reliability (α  = 

.73). On the basis of these results, the Cover Up Errors scale was retained to 

measure the error orientation framework.  

 

Table 3.9. Cover Up Errors inter-item correlations 

 

Item 

 

1 2 3 4 

 

1. It is disadvantageous to make one’s mistakes public 

 

1 

 

.35** 

 

.37** 

 

.30** 

2. It can be useful to cover up mistakes  1 .45** .42** 

3. I would rather keep my mistakes to myself   1 .49** 

4. Employees who admit to their errors, make a big mistake    1 

**p < .01, two-tailed. 

 

3.3.4.5 Communicate to Manage Error 

The responses to the four items in the scale were across the full range 

of Likert points (see Table 3.10) rather than the more restricted range found in 

the pilot study. However, with the exception of the third item, the items were 

significantly negatively skewed, but all items had normal kurtosis. The scale 

showed a slightly reduced range (range = 7 – 20; M = 14.41; SD = 3.09). 
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Table 3.10. Communicate to Manage Error item statistics 
Item 
 

Range Mean Skew Kurtosis 

After making an error, I seek assistance from 

someone who is experienced to help 

1 - 5 3.74 -0.49 -0.28 

I ask people who have had similar experiences 

how to correct the error 

1 - 5 3.50 -0.47 -0.40 

I talk to someone who can do something 

concrete about the error 

1 - 5 3.46 -0.19 -0.65 

I ask for help from someone who knows how to 

put the mistake right 

1 – 5 3.73 -0.53 -0.48 

 

 

As described in chapter 2, alternative scales were developed to allow 

the two quadrants relating to the use of extrinsic resources (Manage Other 

and Regulate Other) to be measured. The Communication scale associated 

with the Manage Other quadrant (Communicate to Manage Error) consisted of 

four items and demonstrated internal reliability (α  = .84), with significant inter-

item correlations (see Table 3.11). The Chi-squared test statistic was non-

significant (χ2 = 0.45, p < .799), suggesting a model that did not deviate 

significantly from the hypothesised model. The Communicate to Manage Error 

scale was retained for further testing as a measure of the Manage Other 

quadrant of the error orientation framework. 

 

Table 3.11. Communicate to Manage Error inter-item correlations 
 

Item 1 2 3 4 

1. After making an error, I seek assistance from someone who is 

experienced to help 1 .50** .57** .56** 

2. I ask people who have had similar experiences how to correct 

the error  1 .59** .55** 

3. I talk to someone who can do something concrete about the 

error   1 .62** 

4. I ask for help from someone who knows how to put the mistake 

right    1 

**p < .01, two-tailed. 
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3.3.4.6 Communicate to Regulate Emotion 
 

The final scale was developed to measure the Regulate Other 

quadrant of the error orientation framework, and named Communicate to 

Regulate Emotion. The range of results was the maximum for individual items 

(see Table 3.12). The second and third items demonstrated significant 

negative skewness, while the fourth item demonstrated significant positive 

skewness. All items showed normal kurtosis.  

 

Table 3.12. Communicate to Regulate Emotion Item Statistics 
Item 
 

Range Mean Skew Kurtosis 

 

When it comes to errors, I seek assistance 

from someone who is sympathetic to my 

situation 

 

1 - 5 

 

3.25 

 

-0.23 

 

-0.44 

I prefer to get help from someone who shows 

concern for me 

1 - 5 3.55 -0.56 -0.25 

After making an error I tend to ask for help from 

someone who is caring and understanding 

1 - 5 3.49 -0.49 -0.27 

When I have made a mistake I like to talk to 

someone about how I feel 

1 – 5 2.44 0.45 -0.28 

 

 

The scale range was 5 – 20 (M = 12.75; SD = 3.06). The scale had an 

internal reliability of Cronbach’s α = .73 and significant inter-item correlations 

(see Table 3.13). Correlations with the fourth item were of lesser magnitude 

than relationships between the other three items, but not at such a level as to 

suggest the fourth item should be excluded at this stage. However, as one 

correlation was relatively modest (r < .20), it was recognised that item four 

might perform poorly in a factor analysis (Floyd & Widaman, 1995). The scale 

had a non-significant Chi-squared test (χ2 = 4.59, p < .101), indicating no 

significant departure from the hypothesised structure. Consequently, the four 

items of the Communicate to Regulate Emotion scale were retained for further 
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testing as a measure of the Regulate Other quadrant of the error orientation 

framework. 

 

Table 3.13. Communicate to Regulate Emotions inter-item correlations 

 

Item 

 

1 2 3 4 

 

1. When it comes to errors, I seek assistance from 

someone who is sympathetic to my situation 

1 .51** .58** .29** 

2. I prefer to get help from someone who shows concern 

for me  1 .62** .17* 

3. After making an error I tend to ask for help from 

someone who is caring and understanding   1 .23** 

4. When I have made a mistake I like to talk to someone 

about how I feel    1 

*p < .05, two-tailed. **p < .01, two-tailed. 
 

 

In summary, on the basis of an analysis of internal reliability, 

confirmatory factor analysis (using the Chi-squared test statistic) and inter-

item correlations, twelve items from three scales (Learning from Errors, 

Thinking about Errors and Covering Up Errors) were retained from the original 

EOQ, while the Error Competence scale was excluded on the basis of the 

results of internal reliability. In addition, eight items from two new scales 

(Communicate to Manage Error and Communicate to Regulate Emotion) 

representing the use of social support were included in that analysis. 

Together, these five scales were used to assess the error orientation 

framework as outlined in Table 3.14.  
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Table 3.14. Scales measuring the Error Orientation Framework 

Resources Strategies 

Manage Error Regulate Emotion 

 

Self 

 

• Learning from Errors 

• Think about Errors 

 

• Cover Up Error 

Other • Communicate to 

Manage Error 

• Communicate to 

Regulate Emotion 

 
 
 
 3.3.5 Results of Factor Structure Exploration 

 

The second aim of Study One was to explore the factor structure of the 

error orientation framework, testing the extent to which the five scales outlined 

above measure the framework. As shown in the above section, it was 

expected that the Learning from Errors and Think about Errors scales would 

measure the use of personal resources to manage errors and, as such, the 

associated variables should load onto a single higher order Manage Self 

factor. Rybowiak et al. (1999) had identified that the Learning from Errors and 

Thinking about Errors scales were significantly different in their relation to 

distress caused by errors and on that basis it was inappropriate to combine 

the variables from the two scales into a single factor.  Hence, the 

establishment of a higher order factor (Manage Self) and two second order 

factors (Learn and Think). 

 

 The Cover Up Errors scale measured the use of personal resources to 

regulate emotional responses to error, and it was expected that the observed 

variables of that scale would load onto a single factor. This factor is 

represented in the model as Cover Up. Two communication scales measured 

the use of social resources, with Communicate to Manage Error measuring 

the use of assistance instrumental to error correction. This factor is 

represented in the model as ComMge. In contrast, Communicate to Regulate 

Emotion measured the use of help to deal with the affective responses to 

error, with the relevant factor shown in the model as ComReg. 
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Figure 3.1. Model A (n = 217) 

 
 
Results: χ2

(162) = 270.68, p < .01; TLI = .93; CFI = .94; SRMR = .07; RMSEA = .06 [CI= .04 - .07]). Estimates shown in 
figure are standardised. Factors: Learn = Learning from Errors; Think = Think about Errors; ComMge = Communicate 
to Manage Error; ComReg = Communicate to Regulate Emotion; Cover Up = Cover Up Errors; MgeSelf = Manage 
Self. Observed variables: Lrn1–4 = Learning from Errors first to fourth items; Thk1–5 = Think about Errors first to 
fourth items; ComPrA-D = Communicate to Manage Error first to fourth items; ComEmA-C = Communicate to 
Regulate Emotion first to third items; Cov2-5 = Cover Errors first to fourth items. 
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As the factors representing the error orientation framework were 

developed a priori, confirmatory factor analysis was undertaken (see Figure 

3.1) rather than a data derived model based on exploratory factor analysis 

(see chapter 1). It should be noted, however, that although confirmatory factor 

analysis techniques were employed, the nature of the study was exploratory. 

The model upon which the confirmatory factor analysis was based consisted 

of the 20 observed variables with loadings onto their respective factor. 

 

The resultant Model A shown in Figure 3.1 achieved an acceptable 

level of fit on SRMR (.07) and RMSEA (.06) indices. The other fit indices (TLI 

= .93 and CFI = .94) also achieved acceptable fit, but at the more lenient 

levels, and refinements to the model were sought. The error associated with 

one of the variables measuring the use of social resources to regulate 

emotions (e22:ComEmD in Figure 3.1) covaried with several other aspects of 

the model. The same observed variable (fourth item in the Communicate to 

Regulate Emotion scale: When I have made a mistake I like to talk to 

someone about how I feel) showed a weak loading onto its latent factor (.32). 

As had been noted in the earlier section when evaluating this scale, the fourth 

item had relatively modest correlations with other items on the scale, 

indicating potential poor performance in factor analysis (Floyd & Widaman, 

1995) and this outcome concern was supported by the results of Model A 

compared to Model B.  

 

Given the exploratory nature of the study, revision of the model was 

considered and removal of this variable was expected to result in an improved 

fit. Although using confirmatory factor analysis, it is acceptable to use the 

technique in an exploratory rather than confirmatory model (Byrne, 2005). As 

a result, the fourth variable associated with the Communicate to Regulate 

Emotion scale was considered for removal from the model. 

 

However, the removal would result in the Communicate to Regulate 

Emotion factor would have only three variables, while the intention had been 

to have a minimum of four variables per factor. Nevertheless, the inclusion of 

a single factor that has only three variables should not invalidate a model 
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(Boomsma & Hoogland, 2001), and a revised model was tested that had the 

fourth item in the scale removed (see Figure 3.2). 

 

Figure 3.2. Model B (n = 217) 

 
 
Results: χ2

(144) = 217.53, p < .01; TLI = .95; CFI = .96; SRMR = .06; RMSEA = .05 [CI= .04 - .06]. Estimates shown in 
figure are standarised. Factors: Learn = Learning from Errors; Think = Think about Errors; ComMge = Communicate 
to Manage Error; ComReg = Communicate to Regulate Emotion; Cover Up = Cover Up Errors; MgeSelf = Manage 
Self. Observed variables: Lrn1–4 = Learning from Errors first to fourth items; Thk1–5 = Think about Errors first to 
fourth items; ComPrA-D = Communicate to Manage Error first to fourth items; ComEmA-C = Communicate to 
Regulate Emotion first to third items; Cov2-5 = Cover Errors first to fourth items. 
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Confirmatory factor analysis of the revised model showed an 

improvement on all indices of fit compared with Model A, and although the 

Chi-square test remained significant, it was also significantly better for Model 

B than for Model A (Δχ2
(18) = 53.15; p < .001). An examination of the 

unstandardised solution (see Table 3.15) revealed that all estimates were 

both reasonable and statistically significant. Furthermore, all standard errors 

appeared to be in good order. The results showed that Model B provided a 

more accurate representation of the error orientation framework and was 

retained for further testing in Study Two, using data from the validation 

sample. 

 

Table 3.15 Factor Loadings Model B 
Variable (or 

first order 

factor) 

Factor Estimate Standard 

Error 

Critical 

Ratio 

Learn : MgeSelf 1.000   

Think : MgeSelf  1.122 .223   5.038 

Lrn1 : Learn   .791 .081   9.819 

Lrn2 : Learn   .810 .079 10.292 

Lrn3 : Learn 1.069 .086 12.483 

Lrn4 : Learn 1.000   

Thk1 :Think   .815 .078 10.438 

Thk2 :Think   .869 .081 10.778 

Thk4 :Think   .990 .076 12.945 

Thk5 :Think 1.000   

ComPrA : ComMge   .869 .091   9.569 

ComPrB : ComMge 1.005 .099 10.173 

ComPrC : ComMge 1.075 .096 11.201 

ComPrD : ComMge 1.000   

ComEmA : ComReg   .811 .082   9.856 

ComEmB : ComReg   .889 .088 10.056 

ComEmC : ComReg 1.000   

Cov2 : Cover Up    .912 .162   5.620 

Cov4 : Cover Up 1.122 .157   7.137 

Cov5 : Cover Up 1.362 .185   7.375 

Cov6 : Cover Up 1.000   
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In light of the amendment to the Communicate to Regulate Emotion 

scale, the descriptive statistics of the scale were reviewed, as well as its 

internal reliability. The results revealed that the scale continued to have a 

broad range of Likert responses (3 – 15; M = 10.29; SD = 2.63) and the 

internal reliability of the scale remained at an acceptable level (α = .80). 

Therefore, a 19-item revised Error Orientation Questionnaire (EOQ-R) formed 

the basis of subsequent studies. 

  
 3.3.6 Error Orientation Questionnaire - Revised 

 

Having tested the error orientation framework and revised the measure 

by deleting the fourth Communicate to Regulate Emotion item, the 

correlations of the final scales were reviewed to determine if the relationships 

hypothesised in chapter 2 were supported. The results (see Table 3.16) 

showed a correlation between the Learning from Errors and Communicate to 

Manage Errors scales (r = .39, p < .01) and the Think about Errors and 

Communicate to Manage Errors scales (r = .37, p < .01), supporting the 

hypothesis that the scales representing the Manage Self quadrant correlated 

with the scale representing the Manage Other quadrant.  In addition, the 

positive correlation between the Communicate to Regulate Emotion and 

Cover Up Errors scales (r = .21, p < .01) supported the hypothesis that the 

scales representing the Regulate Self and Regulate Other quadrants 

correlated. Furthermore, the correlation between the two Communication 

scales (r = .45, p < .01) supported the hypothesis that the scales representing 

the Manage Other and Regulate Other quadrants correlated.  

 

Table 3.16. EOQ-R scale correlations (Study One) 
EOQ-R Scale 1 2 3 4 5 

1.  Learning from Errors 1 .45** .39**  .08 -.17* 

2. Think about Errors  1 .37**  .19**    -.09 

3. Communicate to Manage Errors   1 .45**    -.13 

4. Communicate to Regulate Emotions    1    .21** 

5. Cover Up Errors     1 

** p < . 01, two tailed. * p < .05, two tailed. 
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Although the standardised estimates shown in Model B are not directly 

comparable to the correlations shown in the above table, the direction and 

magnitude of the correlation are aligned. The factor correlations (see Figure 

3.2) are higher than the scale correlations presented in above table. An 

explanation for this difference is that AMOS assumes the scale of observed 

variables is continuous, whereas the same data (five-point Likert scale 

responses) in SPSS is treated as ordered categorical variables. Because 

Pearson product moment correlations are higher when computed between 

two continuous variables than when compared between the same two 

variables created as an ordered categorical scale (Byrne, 2005), the AMOS 

results are higher than the SPSS generated results. 

 

 3.3.7 Discussion 
 

Study One was undertaken to test a measure that could assess the 

error orientation framework prior to validation. Through the study, five scales 

were identified as meeting the criteria for measuring the framework, with the 

widely used Error Competence scale failing to meet the criterion of internal 

reliability. The model incorporated representation of the Manage Other and 

Regulate Other quadrants of the error orientation framework. Data from two 

scales (Communicate to Manage Error and Communicate to Regulate 

Emotion) specifically created to measure the use of social resources were 

combined with the three scales measuring the use of personal resources to 

establish a model. Following a modification of the model to exclude a low 

performing item (fourth Communicate to Regulate Emotion item), an 

acceptable model was identified.  The results supported the hypotheses 

developed in chapter 2, with the management of errors using personal 

resources (Learning from Errors and Thinking about Errors) related to the use 

of instrumental support (Communicate to Manage Error). Furthermore, the 

use of communication, be it to regulate emotion or to manage the error, is 

closely related.  
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The results show that Thinking about Errors correlates with the use of 

communication to regulate emotional responses to error, which, similar to the 

results of Rybowiak et al. (1999), indicates that Thinking about Errors is 

associated with heightened anxiety. In contrast, the Learning from Errors 

scale shows no such correlation with Communicate to Regulate Emotion. The 

result provides support for the distinction of Learning and Thinking as distinct 

scales, rather than their merging to form a larger single Manage Self scale. 

 

 3.4 Study Two: Comparative Validity of Error Orientation Model  
 

Using Study One as its foundation, Study Two was undertaken to 

validate Model B as an empirical representation of the error orientation 

framework, using data obtained from a separate sample. As the error 

orientation framework represented an alternative conceptualisation of error 

orientation to that of Rybowiak et al. (1999), Model B was compared to the 

six- and eight-factor models of Rybowiak et al. Such a comparison would help 

determine whether the error orientation framework provided an improved 

representation of error coping in the workplace. The inclusion the original 

EOQ items enabled the assessment of the original EOQ, as developed by 

Rybowiak et al. (1999) on a native English-speaking sample. Such a study 

was recommended by Rybowiak et al., but one for which no such results have 

been published. As several scales of the EOQ have been used in research in 

English speaking countries this was a useful addition to the main focus of 

these studies.  

 

It was not possible to undertake a direct comparison of Rybowiak et 

al.’s six-factor model because the published EOQ related to the eight-factor 

model. In creating an eight-factor model, Rybowiak et al. had included two 

additional scales (Error Communication and Thinking about Errors) to the 

existing six. Although the eight-factor model subsumed the six factors of the 

earlier model, only 13 of the 26 items from the original six scales were 

retained in the published EOQ. However, the six revised scales were 

conceptually aligned to the earlier six-factor model and so the revised scales 

were used as the basis for testing the six-factor model. In addition to 
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comparing the models, the descriptive statistics of the five-scale Revised 

Error Orientation Questionnaire (EOQ-R) were examined and compared to 

the descriptive statistics of the eight scale EOQ. Finally, the correlations of the 

EOQ-R scales were examined, to again test the hypotheses proposed in 

chapter 2. 

 

 3.4.1 Participants 
 

Two hundred (N = 200) participants completed the survey and had 

identified English as their first language. The students’ ages ranged from 17 

years to 61 years  (M = 23.36 years; SD = 8.3 years). Classes were held at 

two campuses and covered the disciplines of Arts (n = 109; 54.5%), Business 

(n = 70; 35%), Law (n = 14; 7%) and Health (n = 7; 3.5%). There were 157 

students attending a first year undergraduate class (78.5%), 11 students 

attending a second year undergraduate class (5.5%) and 32 participants 

attending a postgraduate class (16%). The majority of participants were in 

employment (89%) with a range of work experience of six months to 30 years 

(M = 6.59 years; SD = 7.11 years). The sample size was considered adequate 

(Jackson, 2003; Nevitt & Hancock, 2004) with a participant to variable ratio of 

more than 5:1 (200:38).  

 

 3.4.2 Measures 
 

As with Study One, questionnaires were distributed and completed 

during a short break halfway through a two-hour lecture but in Study Two a 

small number of students (6%) returned the questionnaire at a subsequent 

lecture. The details of the measures align with Study One, namely 

biographical data and a 61-item expanded Error Orientation Questionnaire. 

Forty five items of the questionnaire were used, comparing 19 items aligned 

to the EOQ-R, with the 38 items of the EOQ  (with 12 common items across 

EOQ-R and EOQ).  
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 3.4.3 Data Analysis 
 

The software programs used for analysing data in this research was 

SPSS 18.0 , to calculate Pearson product moment correlations, Cronbach’s 

alpha and provide the descriptive statistics. In addition, AMOS 18.0 (Arbuckle, 

2007) was used to undertake the confirmatory factor analysis by which to test 

the appropriateness of the factor structure obtained in the first study, 

represented in Model B. The model comprised four first order factors and two 

second-order factors (Learn and Think), with a total of 19 observed variables. 

No adjustment to Model B was undertaken in Study Two and no additional 

parameters were freed. In assessing the confirmatory factor analysis, the Chi-

squared test statistic and the goodness of fit indices outlined earlier were 

used. In addition, to more fully test the error orientation framework the 

Expected Cross-Validation Index was used to compare it to the models 

proposed by Rybowiak et al. (1999).  

 

The Expected Cross-Validation Index (ECVI) is based on the Chi-

squared statistic and is an adaptation of the Akaike Information Criterion (AIC: 

Akaike, 1973, 1987). A smaller ECVI is considered to reflect better fit than a 

larger ECVI (Arbuckle, 2005). However, because the ECVI is based on the 

AIC, it is also influenced by sample size and is a flawed comparison when 

considering models using differing sample sizes. However, in the current 

study the comparison of the error orientation framework and Rybowiak et al. 

(1999) models were undertaken using the same data sets. Therefore, the 

sample size problem with the ECVI is not relevant, and the ECVI has been 

reported in this research for the purpose of comparing the error orientation 

framework and Rybowiak et al.’s six- and eight-factor models. Although 

Rybowiak et al. did not present any evidence of factor analysis for the eight-

factor model, they did publish results for the six-factor model. While many of 

the items used in the creation of that earlier model were different to the items 

of the EOQ published in the article, the scale names and the constructs those 

scales were intended to represent remained constant. Therefore, for 

comparative purposes, a six-factor model was also tested. 
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 3.4.4 Results of Comparative Statistics EOQ and EOQ-R 
 

The descriptive statistics and internal validity for the EOQ-R are shown 

in Table 3.17. The internal reliability of the scales are all above .70, with 

responses across the full Likert range with the exception of Learning from 

Errors scale.  

 

Table 3.17. EOQ-R Descriptive Statistics (Study Two) 
EOQ-R Scale α M SD Range Number 

of items 

Learning from Errors .84 14.80 3.02 8 – 20 4 

Think about Errors .85 13.91 3.45 4 – 20 4 

Communicate to Manage Error .74 14.16 2.80 4 – 20 4 

Communicate to Regulate Emotion .87 10.01 2.93 3 – 15 3 

Cover Up Errors .73 8.78 3.07 4 - 19 4 

α = Cronbach’s alpha; M = Mean; SD = standard deviation. 

 

The results for the EOQ-R scales contrast with those for the EOQ (see 

Table 3.18), where internal reliability for several scale is below .70 (Error 

Competence, Error Communication and the five-item Thinking about Errors 

scale), indicating problems with continued use of the scales in their English 

version. 

 

Table 3.18. EOQ Descriptive Statistics (Study Two) 
EOQ Scale α M SD Range Number of 

items 

Error Competence .52 13.74 2.26 8 – 20  4 

Learning from Errors .84 14.80 3.02 8 – 20  4 

Error Risk Taking .71 14.80 2.89 8 – 20  4 

Error Anticipation .80 15.38 3.77 6 – 25 5 

Error Strain .77 15.27 4.60 6 – 29 6 

Covering Up Errors .73 13.55 4.09 6 – 26  6 

Error Communication .64 14.09 2.73 8 – 20 4 

Thinking about Errors .64 17.50 4.14 6 – 25  5 

α = Cronbach’s alpha; M = Mean; SD = standard deviation. 
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 3.4.5 Results of EOQ-R Scale Correlations 
 

It was hypothesised in chapter 2 that the scales measuring the use of 

personal resources to manage error would correlate with the use of social 

resources to manage error. An analysis of the correlations between the five 

scales of the EOQ-R supports the distinction between managing error and 

regulating emotional responses to error (see Table 3.19). The results support 

this proposition with the Learning from Errors and Think about Errors scales 

demonstrating a significant correlation with the Communicate to Manage Error 

scale (r s’= .42, p < .01). In addition, it was hypothesised that the scales 

measuring the use of personal and social resources to regulate emotion 

would be related and the results support this (Cover Up Errors and 

Communicate to Regulate Emotion: r = .23, p < .01). Furthermore, the 

hypothesis that the two scales measuring communication strategies would 

show a significant correlation was supported (r = .41, p < .01). These results 

support the conclusion that the EOQ-R measured the error orientation 

framework as conceptualised in chapter 2. The results also support the 

distinction between Learning from Error and Thinking about Error, given the 

differing correlation of two scales with Communicate to Regulate Emotion. 

 

Table 3.19. EOQ-R scale correlations (Study Two) 
EOQ-R Scale 1 2 3 4 5 

1.  Learning from Errors 1 .28** .42**  .15* -.12 

2. Think about Errors  1 .42** .29**     .13 

3. Communicate to Manage Errors   1 .41**    -.09 

4. Communicate to Regulate Emotions    1    .23** 

5. Cover Up Errors     1 

** p < . 01, two tailed. * p < .05, two tailed. 
 

 

 3.4.6 Results of Model Validation 
 

The better fitting model from Study One (Model B) was used as the 

basis for model validation in the second study. When model B was tested 

using Study Two sample data (see Figure 3.3), it demonstrated acceptable fit 
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with SRMR (.08) and RMSEA (.06), and although TLI (.91) and CFI (.92) fell 

below the levels recommended by Hu and Bentler, they were within the more 

lenient levels (Bentler & Bonett, 1980).  However, the Chi-squared test result 

was significant, suggesting a difference between the results and the 

hypothesised model.  

 

Figure 3.3. Model B (n = 200) 

 
 
Results: χ2

(144) = 261.739, p < .01; TLI = .91; CFI = .92; SRMR = .08; RMSEA = .06 [CI= .05 - 
.08]. Estimates shown in figure are standardised. Factors: Learn = Learning from Errors; 
Think = Think about Errors; ComMge = Communicate to Manage Error; ComReg = 
Communicate to Regulate Emotion; Cover Up = Cover Up Errors; MgeSelf = Manage Self. 
Observed variables: Lrn1–4 = Learning from Errors first to fourth items; Thk1–5 = Think about 
Errors first to fourth items; ComPrA-D = Communicate to Manage Error first to fourth items; 
ComEmA-C = Communicate to Regulate Emotion first to third items; Cov2-5 = Cover Errors 
first to fourth items. 
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Model B showed some diminution in the fit using validation sample 

data compared with the results for the calibration sample. However, an 

examination of the unstandardised solution (see Table 3.20) showed that all 

estimates are reasonable and statistically significant. In addition, all standard 

errors appeared to be in good order. 

 

Table 3.20. Factor Loadings Model B (n = 200) 
Variable (or 

first order 

factor) 

Factor Estimate Standard 

Error 

Critical 

Ratio 

Learn : MgeSelf 1.000   

Think : MgeSelf  1.419 .314   4.519 

Lrn1 : Learn 1.005 .102   9.848 

Lrn2 : Learn 1.067 .115   9.267 

Lrn3 : Learn 1.211 .112 10.780 

Lrn4 : Learn 1.000   

Thk1 :Think   .880 .090   9.773 

Thk2 :Think   .947 .091 10.369 

Thk4 :Think 1.049 .092 11.462 

Thk5 :Think 1.000   

ComPrA : ComMge   .895 .126   7.124 

ComPrB : ComMge   .892 .124   7.179 

ComPrC : ComMge 1.017 .128   7.914 

ComPrD : ComMge 1.000   

ComEmA : ComReg   .930 .075 12.419 

ComEmB : ComReg 1.078 .072 14.903 

ComEmC : ComReg 1.000   

Cov2 : Cover Up   .739 .131   5.625 

Cov4 : Cover Up 1.097 .158   6.947 

Cov5 : Cover Up 1.025 .152   6.752 

Cov6 : Cover Up 1.000   

 

 

The comparison with the results of Model B from Study One is 

summarised in Table 3.21, which shows that in spite of this lower fit, the fit 

indices were still within acceptable bounds identified in the Data Analysis 
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section earlier. Therefore, Model B remains an acceptable representation of 

the error orientation framework. However, the correlation been the Manage 

Self and Manage Other factors (r = .90) is unexpectedly high, indicating some 

redundancy across the variables measuring these two factors. The result 

suggests there is a very close association between the use of personal and 

social resources to manage errors. The equivalent correlation in Study One 

was not as high (r = .63), and for the purposes of this thesis, two distinct 

factors (Manage Self and Manage Other) were retained to represent the error 

orientation framework. Nevertheless, the relationship between the measure of 

the Manage Self and Manage Other quadrants of the error orientation 

framework require further investigation. 

 

Table 3.21. Model B comparative results 
Study  χ2 df p TLI CFI SRMR RMSEA  

[90% CI] 

Study One 217.53 144 .000 .95 .96 .06 

 

.05 

[.04-.06] 

Study Two 261.74 144 .000 .91 .92 .08 .06 

[.05-.08] 

 
 
 3.4.7 Results of Six- and Eight-factor comparisons 

 

An investigation was also undertaken to compare the fit of Model B 

with the six- and eight-factor models proposed by Rybowiak et al. (1999). 

Because the models are distinct rather than nested, a direct comparison of fit 

was not possible hence the comparison of relative fit. The results of Rybowiak 

et al.’s (1999) six-factor model (see Figure 3.4) revealed that the model failed 

to meet an acceptable level of any of the fit indices, with both TLI and CFI 

falling below .90 and RMSEA (.08) and SRMR (.09) above their acceptable 

upper limits. The Chi-squared test statistic was significant.  
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Figure 3.4. Six-factor model (Rybowiak et al., 1999) 
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Results: χ2

(362) = 771.451, p < .01; TLI = .76; CFI = .79; SRMR = .09; RMSEA = .08 [CI= .07 - 
.08]). Estimates shown in figure are standardised. Competence = Error Competence; Learn = 
Learning from Errors; Risk = Error Risk Taking; Anticipation = Error Anticipation; Strain = 
Error Strain; Cover Up = Covering Up Errors.   

 

 

In addition, the eight-factor model proposed by Rybowiak et al. (1999) 

was tested (see Figure 3.5). The results showed marginal improvement 

compared to the six-factor model with TLI and CFI still well below .90, RMSEA 

(.07) was above its upper limit, although SRMR was acceptable at .08. The 

Chi-squared test was significant. 
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Figure 3.5. Eight-factor model  (Rybowiak et al., 1999) 
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Results: χ2

(637) = 1171.267, p < .000; TLI = .79; CFI = .80; SRMR = .08; RMSEA = .07 [CI= .06 
- .07]. Estimates shown in figure are standardised. Competence = Error Competence; Learn = 
Learning from Errors; Risk = Error Risk Taking; Anticipation = Error Anticipation; Strain = 
Error Strain; Cover Up = Covering Up Errors.  

 

 

As can be seen from Table 3.22, Model B showed a marked 

improvement on all fit indices compared to the six-factor model proposed by 
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Rybowiak et al. (1999).  Similarly, there was an improvement across most fit 

indices for Model B compared to the eight-factor model of Rybowiak et al. The 

ECVI was developed specifically to compare models rather than to assess an 

individual model (Arbuckle, 2005), with a lower result indicating a better fit. 

The results reported in Table 4.9 showed a substantially lower ECVI score for 

Model B (ECVI = 1.78) when compared with either the six- (ECVI = 4.29) or 

eight-factor (ECVI = 6.65) models of Rybowiak et al. (1999), suggesting the 

error orientation framework is a better fitting model. The Chi-squared test was 

significant across all models, although an examination of the Chi-squared to 

degrees of freedom ratio indicated Model B was an improvement over the six-

factor model developed by Rybowiak et al.  The six-factor model had a ratio of 

2.131 and the eight-factor ratio was 1.839. In contrast, the ratio for Model B 

was 1.818. While the ratio for Model B and the eight-factor model were 

similar, Model B is more parsimonious and performs better on a range of fit 

indices. On the basis of the fit indices, it was concluded that Model B, 

developed on the basis of the error orientation framework, was a better 

representation of how individuals cope with error in the workplace than the 

models proposed by Rybowiak et al. 

 

Table 3.22. Comparative results: Rybowiak et al. (1999)  

 

 

 

 

 

Model 

 

χ2 

 

df 

 

p 

 

ECVI 

 

TLI 

 

CFI 

 

SRMR 

 

RMSEA 

 

Rybowiak et al. 

(1999) Six-factors  

 

771.45 

 

362 

 

.001 

 

4.29 

 

.76 

 

.79 

 

.09 

 

.08 

(.07-.08) 

Rybowiak et al. 

(1999) Eight-factors  

1171.27 637 .001 6.65 .79 .80 .08 .07 

(.06-.07) 

Error Orientation 
Framework Model 
B (Study Two) 

261.74 144 .001 1.78 .91 .92 .08 .06 
(.05- .08) 
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 3.4.8 Discussion 
 

As previously discussed, Rybowiak et al. (1999) had identified a 

number of problems associated with the English version of the EOQ and had 

recommended it being tested on a native English-speaking sample. As the 

EOQ scales have been used in research in countries where English is the first 

language, such an evaluation was needed in assessing the continued use of 

EOQ scale with English speaking participants. The results of the EOQ used 

by a native English speakers showed that the internal reliability for the Error 

Competence, Error Communication and Thinking about Errors scales are low, 

indicating that its use with English speaking samples is problematic in 

providing a basis on which for form conclusions. In contrast, the EOQ-R 

scales performed well in relation to their internal reliability (in both studies 

reported here). The results suggest that the English language version of the 

EOQ has some serious shortcomings and continued use of the more 

problematic scales is not recommended. The EOQ-R offers a viable 

alternative.  

 

The error orientation framework, as represented by Model B, was 

validated in Study Two, with the model demonstrating stronger results across 

a range of goodness of fit indices, compared to the EOQ-based results. The 

closer alignment of the error orientation concept to the coping construct of 

Lazarus and Folkman (1984), compared to the EOQ, is supported by the 

results presented above. The focus on coping rather than appraisal has 

reduced the ambiguity and confounding factors evident in the EOQ. 

 

The EOQ-R is roughly half the length of the original EOQ, making it a 

simpler and more accessible questionnaire than the EOQ, resulting in a more 

parsimonious model of error coping compared to that of Rybowiak et al. 

(1999), van Dyck (2000) and Korsten et al. (2007). The reduction in length is 

partly explained by the removal of primary appraisal from the measure. 

However, the EOQ-R does include a broader coverage of communication in 

coping with errors than did the EOQ. This greater focus on communication 

aligns to the work of Lazarus and Folkman (1984), as does the focus on 
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coping rather than appraisal. However, individual differences in coping with 

errors need not be interpreted solely in the context of the general coping 

construct. Errors occur in relation to goal-directed behaviour, that is, errors 

are defined as a mismatch between intention and outcome. As a result, 

motivational constructs should be related to individual differences in error 

orientation. It is this premise that forms the basis of the following chapters.  
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Chapter 4  Error Orientation and BIS/BAS 
 

The error orientation framework presented in chapter 2 was developed 

as a model to assist in understanding individual differences in coping with 

error in the workplace. The framework consists of two major strategies used in 

coping with error, differing in terms of their focus on active management of 

errors versus the regulation of anxiety-driven emotional responses, a 

distinction commonly used in error orientation research. The identification of 

personal and social resources in coping with error is a distinguishing feature 

of the error orientation framework when compared with other models of error 

orientation. The results presented in chapter 4 provided support for this 

conceptualisation of error coping. The revised EOQ (EOQ-R) has thus 

become the basis for investigation into relationships between the error 

orientation framework and theoretically related constructs.  

 

Rybowiak et al. (1999) undertook construct validation by examining 

correlations between the EOQ scales and measures of constructs including 

Self-Efficacy, Negative Affect and Need for Achievement. However, there is 

considerable scope for alternative constructs to be examined in terms of a 

relationship with error orientation. It was noted in chapter 1 that errors are 

frequently defined in the context of intended and actual outcomes (Reason, 

1990), that is, errors occur within the context of goal directed, motivated 

behaviour. As such, error orientation should be associated with motivation. 

Reason claimed that there are two main consequences of error, specifically 

the positive outcomes associated with learning and negative outcomes such 

as increased anxiety and decreased self-esteem. The Reinforcement 

Sensitivity Theory (RST: Gray, 1982; Gray & McNaughton, 2000) of 

personality has been described as providing a “neuropsychology of emotion, 

motivation and learning” (Smillie, Pickering, & Jackson, 2006, p. 320). As 

emotion, motivation and learning are key aspects of coping with error, 

relationships between the error orientation framework and RST are explored 

in this chapter.   
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There are many alternative theories of personality with the Five Factor 

Model (FFM) of Digman (1990) being pre-eminent, identifying traits of 

Extraversion, Openness, Conscientiousness, Agreeableness and 

Neuroticism. The Big Five were empirically derived and is, essentially, 

atheoretical. While the FFM is far more widely used than the Reinforcement 

Sensitivity Theory, RST has a theoretical foundation supported by clinical and 

behavioural research. As the error orientation framework is a conceptual 

model rather than a data-driven factor structure, the approach taken here is to 

consider the framework in the context of other conceptual models. As a result, 

in this chapter the theoretical links between RST and the error orientation 

framework are explored. 

 

 4.1 Reinforcement Sensitivity Theory 
 

The basic premise of RST is that individuals respond to their 

environment on the basis of their sensitivity to threats of punishment and 

promises of reward. Gray claimed that responses to threats of punishment 

include passive avoidance and extinction of behaviours as a means of 

avoiding punishment, mediated by heightened anxiety. In contrast, sensitivity 

to the promise of reward results in active approach behaviours. The 

responses to appetitive (reward) and aversive (punishment) stimuli described 

by Gray are central to motivational theory (e.g., McClelland, Atkinson, Clark, & 

Lowell, 1953), and while RST is a theory of personality, it has the motivational 

constructs of approach and avoidance at its core. The distinction between 

approach and avoidance has a long history that pre-dates modern motivation 

theory, such that Thomas Hobbes referred to them as “both of them signifie 

the motions, one of approaching, the other of retiring” (1651/1968, p. 119). In 

contemporary literature the importance of approach and avoidance as driving 

forces continues to be recognised, with Furnham and Jackson (2007) claiming 

the ‘approach and avoidance motivation model of personality provides the 

best conceptual lens to bring . . . different research threads together’ (p. 440).  

 

Within RST, sensitivity to punishment produces greater inhibition of 

activity in response to aversive stimuli, and is controlled by the Behavioural 
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Inhibition System (BIS: Gray, 1982). In contrast, reward responsiveness 

results in greater sensitivity to appetitive stimuli and hence more approach-

type behaviours, where an individual actively pursues their goal. Gray claimed 

this sensitivity was under the control of the Behavioural Activation System 

(BAS). A third system, the Fight/Flight/Freeze System (FFFS) is responsive to 

imminent threats of punishment and danger, but rather than being mediated 

by heightened anxiety (BIS functioning), FFFS is mediated by fear and panic, 

and results in active avoidance behaviours (Gray & McNaughton, 2000). The 

distinction between BIS and FFFS is supported by the results of anxiolytic 

drugs (used to treat symptoms of anxiety) that inhibit BIS responses but do 

not affect FFFS (Corr & McNaughton, 2007). In contrast, panicolytic drugs 

(used to treat symptoms of panic) were found to inhibit FFFS but not BIS. It 

has further been found that neither anxiolytic nor panicolytic drugs affect BAS 

functioning. The results of Corr and McNaughton provide support for Gray’s 

distinction between the three systems. 

 

Reinforcement Sensitivity Theory developed out of research into the 

physiological basis of introversion and extroversion (Gray, 1970), and is an 

attempt to provide a biological basis for personality (Corr, 2001; cf. Matthews 

& Gilliland, 1999). In terms of biology, Gray identified the septo-hippocampal 

region of the brain as the neural basis for responding to threats of punishment 

and promises of reward. A key function of the septo-hippocampal region is to 

undertake a moment-by-moment comparison of actual and expected 

outcomes (Gray, 1982; Gray & McNaughton, 2000). Although RST has 

evolved since Gray earlier work, the specific comparator role has not been 

replaced by the more recent goal conflict role, rather the newer model “retains 

fundamental properties common to earlier positions” (Gray & McNaughton, 

2000, p. 272).  The comparator process performs a key role in RST, which is 

to identify mismatches between intent and outcome, which triggers responses 

influenced by BIS and BAS functioning. Consequently, error detection is 

fundamental to Gray’s theory, as are the responses to such mismatches.   

 

The significance of RST in terms of error orientation is that there is 

evidence of a relationship at the neural level between individual differences in 
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responses to errors and the behavioural systems associated with Gray’s RST 

(Boksem, Tops, Wester, Meijman, & Lorist, 2006). Using the Carver and 

White (1994) measure of BIS/BAS, Boksem et al. found that when detecting 

an error, individuals with a high BIS test score demonstrated neural activity 

that was markedly different to the neural activity of individuals with a high BAS 

score.  Although this activity appeared to be in response to error detection, 

Boksem et al. argued that the responses were a “more general evaluation of 

action plans . . . or the estimation of the motivational value of ongoing events” 

(2006, p. 92). This argument supports a broader basis for explaining individual 

differences in how people cope with error by providing a neurological basis for 

differing responses to an error event. However, there has been limited 

research published to date that has investigated error orientation and 

BIS/BAS (Schell, Hernandez, & Rosebeary, 2008). 

 

Not only does RST incorporate error detection, the theory also 

describes the basis for differing responses to mismatches of intent and 

outcome. According to Gray, where a situation is similar to one previously 

associated with potentially adverse consequences, memory of those 

consequences determines the response to the current situation. In novel 

situations or where memory is insufficient to resolve the conflict, Gray 

proposed an assessment of risk is undertaken to determine what actions, if 

any, are required. The outcome of the initial information gathering and 

assessment of risk influences the strategies used to deal with a mismatch and 

RST provides an explanation of affective responses by claiming that the 

septo-hippocampal system resolves conflict by “increasing the weight given to 

affectively negative information” (Gray & McNaughton, 2000, p. 1). The 

comparator function gives weight to items which are potentially adverse, 

“cases where conflict is generated by the presence of signals of impending 

punishment” (Gray & McNaughton, 2000, p. 233). The result of such 

weighting is that risk assessment is used to determine which situations are 

more challenging and threatening. In punitive environments or where 

individuals are particularly sensitive to punishment an assessment of 

increased risk is likely.  
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In addition to neurophysiological support for RST outlined above, 

results of animal behaviour research support Gray’s ideas, and provide insight 

into the behavioural responses to BIS and BAS functioning. For example, 

Blanchard and Blanchard (1990) examined the responses of caged laboratory 

rats to rewards (food) and threats (predator). The cages used in the 

Blanchard studies consisted of an exposed, open space in which food was 

presented, and tunnels where the rats were less vulnerable to danger. When 

a reward was presented in the open space, the rats moved actively towards 

the food. Gray referred to this as reward responsive behaviour associated 

with approach to the rewarding stimulus, controlled by the activation of BAS.  

 

The behaviour of the rats was markedly different when a cat was 

placed in the open space: the presence of the predator appeared to inhibit the 

rat’s movement towards the food as the rat sought to distance itself from 

danger. When an animal was in imminent danger it attempted to actively 

avoid the threat, which Gray claimed was controlled by FFFS activation. 

When the predator was removed, the behaviour of the rat did not immediately 

return to its former appetitive, reward responsiveness. Gray argued that this 

more cautious behaviour resulted from the activation of BIS, such that while 

the promise of reward was controlled by BAS, the simultaneous influence of 

BIS functioning resulted in defensive behaviours and caution (as opposed to 

active) approach. While the use of results of animal behaviour research 

cannot simply be extrapolated to explain human behaviour, the motivational 

effects of appetitive and aversive stimuli cross the species boundaries and are 

found in all animals (Gray & McNaughton, 2000), suggesting a fundamental 

characteristic of sentience.   

 

In summary, the RST describes a comparator process that identifies 

mismatches between intended and actual outcomes (Gray, 1982; Gray & 

McNaughton, 2000), and neural activity associated with errors differs between 

individuals with a high BAS score and those with a high BIS score (Boksem et 

al., 2006). The importance of error detection (that is, a mismatch between 

intent and outcome) is central to RST and is the purpose of the comparator 

process. Furthermore, RST incorporates behavioural systems that are 
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associated with approach and avoidance behaviours, such that the detection 

of a mismatch might lead to proactive, approach behaviours or more 

avoidance related defensive and cautious responses.  Similarly, the error 

orientation construct recognises the possible positive consequences of error 

and associated active responses such consequences may engender. The 

construct also recognises the negative consequences of errors, which can 

result in responses intended to avoid these consequences.   

 

 4.2 RST and Error Orientation 
 

As discussed, there are several aspects of RST that suggest a 

conceptual relationship between BIS/BAS functioning and error orientation. 

Firstly, behaviours associated with RST and error orientation are motivated, 

that is, the related behaviour is goal-oriented. Gray’s theory incorporates 

responses to appetitive and aversive stimuli, corresponding to goals of 

achieving rewards and avoiding punishments. Similarly, coping strategies are 

proactive management of error, with the intention of completing a task, and 

more reactive emotional regulation that results from the potential negative 

consequences of error. Consequently, investigating the theoretical and 

empirical relationships between these constructs and their corresponding 

measures is of value in understanding of how people cope with errors. In turn, 

meaningful correlations between measures of BIS/BAS and error orientation 

would test the validity of the EOQ-R as a measure of error orientation. 

 

Secondly, a comparator process such as the one described by Gray 

forms the foundation of error detection, identifying a mismatch between intent 

and outcome. The concept of a mismatch is well established in human error 

theory, providing the foundation of error detection, identification and, 

ultimately, correction (Rasmussen, 1987; Zapf et al., 1992). The importance of 

a comparator function, such as that described by Gray, is demonstrated by 

situations where the comparison is unable to be made between intended and 

actual outcome. For example, when learning a new computer package, a 

novice may be unable to distinguish between a correct and erroneous result, 

explaining away nonsense behaviours as software commands (Lewis, 1986). 
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In the absence of system feedback, exploratory training methods are not as 

effective as a more traditional training approach (Debowski et al., 2001) as 

trainees have no method of comparing their actions with outcomes. Norman 

(1989) identified the importance of feedback in learning tasks and 

understanding the way in which a system responds, and appropriate system 

feedback allows users to correct their own errors (Ruffell & Smith cited in 

Bainbridge, 1987). In contrast, where a worker is aware of the expected 

outcome and able to recognise when it has not been achieved, the worker can 

apply basic skills to rectify the error and meet the desired goal. By having 

knowledge of expected outcomes and the ability to compare these to actual 

outcomes, individuals are able to detect and correct errors when they occur.  

 

Once a mismatch has been detected by a comparator function, an 

individual must respond in some way. Within coping theory, Lazarus and 

Folkman (1984) described an appraisal process that occurs before coping 

strategies are initiated, as described in chapter 2. The risk assessment 

process determines whether a situation represents a threat or challenge, or is 

ignorable. If a situation is assessed as threatening or challenging, strategies 

must be considered to manage the situation and/or regulate emotional 

responses, which is the process of secondary appraisal (Lazarus & Folkman, 

1984). The strategies identified through this secondary process are then 

implemented and the outcome of those strategies is, in turn, compared to the 

planned outcome, thereby returning to the comparator function.  

 

Although there appear to be parallels between the risk assessment 

associated with BIS functioning, and the primary appraisal process described 

by Lazarus and Folkman (1984), there is a major difference in the level of 

specificity of the two processes. RST describes a process that functions in the 

general domain of personality. In contrast, the risk assessment process 

described by Lazarus and Folkman is in the more specific domain of 

transactional processing. Although Lazarus and Folkman’s conceptualisation 

of coping is not at the transactional level of appraisal, coping is a more 

specific response than the general domain associated with BIS/BAS. This is 

an important distinction because the hypotheses outlined in this chapter that 
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predict relationships between BIS/BAS and error orientation reflect an 

integration of concepts from the general personality domain with the more 

specific domain of error coping. 

 

In considering RST and error coping, sensitivity to punishment is a key 

aspect of Gray’s theory, with BIS influencing an individual to respond 

adversely to a threat of punishment. As BIS is associated with trait anxiety 

(Gray & McNaughton, 2000), its activation tends to result in increased 

affective responses to punitive environments. Applying Gray’s concepts and 

observations to a situation where an error has been made in the workplace, 

an individual with high BIS functioning is likely to assess error as potentially 

threatening because of associations with negative consequences such as a 

poor appraisal by supervisors or negative self-appraisal. As a result of this 

perceived threat, the individual is likely to experience heightened anxiety and 

affective responses to error.  

 

As behavioural outcomes of BIS include passive avoidance and 

extinction of behaviours (Gray & McNaughton, 2000), it is likely that BIS 

functioning will be associated with activities that are counterproductive to the 

correction of errors. Examples of such activities are hiding mistakes from 

others, simply ignoring their occurrence, modifying the desired outcome in 

light of the actual outcome or abandoning the task. BIS activation is also 

associated with defensive approaches (Gray & McNaughton, 2000; Smillie, 

Pickering et al., 2006), such that actions taken to correct errors may be 

undertaken with some trepidation and include justification of erroneous 

actions or placing blame elsewhere. Many of the descriptors of responses to 

error associated with BIS functioning are similar to the quadrants of the error 

orientation framework representing strategies to regulate emotional reactions 

(i.e., Regulate Self and Regulate Other). Although this cautious approach 

conceptualisation of BIS allows for resources to focus on managing the error, 

the heightened anxiety associated with BIS activation indicates that resources 

will particularly be used to target self-regulation of emotional response to 

error. 
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The Regulate Self quadrant of the error orientation framework 

represents the use of personal resources to cope with errors by regulating the 

emotional responses to errors. It is measured by Cover Up Errors, a scale that 

incorporates the hiding mistakes and keepings one’s own counsel in relation 

to errors. These aspects of the Regulate Self quadrant have some similarities 

with the BIS descriptors of increased anxiety influencing defensive 

behavioural responses to error, rather than the more active correction of error. 

Both BIS and the Regulate Self quadrant of the error orientation framework 

are associated with heightened anxiety and defensive or passive avoidance-

type behaviours, so measures of BIS and Regulate Self should be associated. 

These arguments lead to the first hypothesis. 

 

Measures of BIS will positively correlate with the Cover Up Errors 

scale. 

Hypothesis 1: 

 

The second quadrant associated with the regulation of emotional 

responses to error is Regulate Other, which represents the use of social 

resources to assist in implementing regulatory strategies. Regulate Other 

reflects help sought from trusted others, those who are perceived as caring 

and sympathetic to the help seeker to reduce emotional reactions to error. 

Such support is intended to address emotional needs rather than being 

directed towards the provision of information to correct the error. The role of 

affect in this quadrant is similar to that of Regulate Self, but the behavioural 

outcomes are quite different because of the reliance on others as a resource. 

Nevertheless, BIS functioning is expected to apply to Regulate Others 

because of its association with heightened anxiety. This formed the basis for 

the second hypothesis. 

 

Measures of BIS will positively correlate with the Communicate to 

Regulate Emotion scale. 

Hypothesis 2: 
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While there are similarities between BIS and the Regulate Self and 

Regulate Other quadrants of the error orientation framework, there are few 

areas of overlap between BIS and the quadrants associated with the 

management of error. To begin with, the Manage Self quadrant does not align 

with the behavioural responses to heightened anxiety associated with BIS. 

The Manage Self quadrant is measured by two scales (Learning from Errors 

and Think about Errors), recognising the role of errors in learning and 

reflecting upon one’s errors to both correct them and to improve skill level. 

These scales measure an active approach to coping with error rather than the 

avoidant, emotional responses associated with the Regulatory quadrants. 

This leads to the third hypothesis. 

 

Measures of BIS will not correlate with the Learning from Errors scale; 

and, 

Hypothesis 3a: 

 

Measures of BIS will not correlate with the Think about Errors scale. 

Hypothesis 3b: 

 

The Manage Other quadrant represents the use of social support to 

seek assistance for correcting the error. It is conceptually aligned with the 

Manage Self quadrant, in that its focus is on the proactive correction of errors, 

but turning to the support of others in achieving that objective. This suggests 

that using social support to manage errors should be unrelated to BIS 

activation. However, as proposed in Hypothesis 2, social interaction to 

regulate emotions should be related to BIS. Furthermore, if such social 

interaction is successful anxiety should be reduced and the individual has a 

greater capacity to resolve error. In this way, social interaction will be related 

to BIS, whether it is to regulate emotion or manage error. This leads to the 

fourth hypothesis:  

 

Measures of BIS will have a positive correlation with the Communicate 

to Manage Error scale. 

Hypothesis 4a: 
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Nevertheless, because BIS is associated with defensive approaches, it 

is more likely to be related to seeking support from trusted others; thereby 

serving emotional needs, while simultaneously providing support instrumental 

to correcting error. To serve this dual need, BIS activation should give priority 

to social support for emotional needs over the need to manage the error. This 

argument forms the basis of the second part of the hypothesis. 

 

 

The correlation between the Communicate to Manage Error and BIS 

scales will be lower than the correlation between the BIS and Communicate to 

Regulate Emotion scales. 

Hypothesis 4b: 

 

In contrast to the BIS association with heightened anxiety as a 

consequence of sensitivity to punishment, BAS is responsive to reward. In 

work settings, rewards may include, among other things, a sense of 

achievement in a job well done, a high performance rating by a manager or a 

salary increment. In dealing with errors, an individual with a high BAS score is 

more likely to engage in error recovery and learning activities, as these 

actions are associated with immediate goal attainment (e.g., a sense of 

achievement) or longer-term outcomes (e.g., salary bonus). Coping 

behaviours that involve error recovery and learning are represented in the 

error orientation framework by the two quadrants associated with the 

management of error (Manage Self and Manage Other).   

 

The Learning from Errors scale assesses the role of error in enhancing 

learning, while the Think about Errors scale assesses the need to reflect on 

activities that have resulted in error to ensure that performance is improved 

for the future. Combined, these two scales measure a focus on skill mastery, 

whereby errors provide meaningful feedback to enable the improvement 

process to occur, and allow work goals to be consistently achieved. The 

active engagement in reward responsive behaviours associated with the 
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Manage Self quadrant is consistent with behavioural activation, which leads to 

the fifth hypothesis. 

 

Measures of BAS will correlate with the Learning from Errors scale; 

and.  

Hypothesis 5a: 

 

Measures of BAS will correlate with the Think about Errors scale. 

Hypothesis 5b: 

 

The Manage Other quadrant is similar to the Manage Self quadrant in 

its strategic directive of error recovery, but incorporates social support to 

achieve this objective. Where individuals with a high score on Communicate 

to Manage Error scale determine that the challenge posed by an error is 

beyond their capacity to resolve it, support will be sought that is instrumental 

to error correction. While this has some similarity with BAS descriptors in the 

same way as Manage Self, BAS is also closely associated with extraversion 

(Gray, 1982; Smillie, Pickering et al., 2006). Thus, the use of social networks 

is related to BAS, so the use of support to assist in the correction of errors 

should also be associated with BAS. This leads to the sixth hypothesis. 

 

Measures of BAS will correlate with the Communicate to Manage Error 

scale. 

Hypothesis 6: 

 

In contrast to error management, the Regulate Self quadrant is 

associated with behaviours to regulate affective responses, and thereby 

reduce the anxiety experienced as a result of error. Given that the measure of 

this quadrant (Cover Up Errors) reflect hiding evidence of error from others, 

this quadrant does not align with a proactive approach orientation, but is more 

closely associated with defensive and cautious behaviours, leading to the 

seventh hypothesis. 
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The BAS scale will not correlate with the Cover Up Errors scale. 

Hypothesis 7: 

 

As outlined earlier, the use of communication and social support often 

serves more than one purpose, that is, it can be both instrumental in 

correcting an error and can be used to assist in reducing anxiety experienced 

as a result of errors. In spite of error management strategies being distinct 

from the need to regulate emotional responses to error, few work 

environments are wholly tolerant of errors. Performance management of staff 

is a well-established practice in many organisations and employees generally 

recognise that too many errors, or one catastrophic error, can be detrimental 

in terms of career and job prospects. Even those individuals with an objective 

of skill mastery may experience anxiety as a result of error in the workplace 

(Rybowiak et al., 1999).  

 

Individuals are subject to the influence of both BIS and BAS, such that 

individuals are not solely reward responsive or punishment sensitive, but 

rather there is a balance between the two (Furnham & Jackson, 2007). Given 

the close association of BAS and extraversion, individuals with a high BAS 

score are more likely to be able to call on assistance from those who can be 

instrumental in resolving the error and with whom they have an established 

working relationship.  As was noted in relation to the BIS association with the 

use of social support to regulate emotional responses and manage error, so 

too it is expected that BAS is related not only to the use of resources to 

manage error, but also to the use of communication to reduce anxiety 

experienced in response to error. Consequently BAS should be related to the 

Regulate Other quadrant. This conclusion leads to the eighth hypothesis. 

 

The BAS scale will have a positive correlation with Communicate to 

Regulate Emotion. 

Hypothesis 8a: 

 

Although the broad role of communication should be reflected in a 

correlation as outlined in Hypothesis 8a, it is nevertheless likely that BAS 
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activation will be associated with a greater emphasis on an active approach to 

situations, such that error management will be the primary focus. Therefore: 

 

The correlation between the BAS and Communicate to Regulate 

Emotion scales will be weaker than the correlation between the BAS and 

Communicate to Manage Error scales. 

Hypothesis 8b: 

  

In summary, the relationship between the error orientation framework 

and Gray’s Reinforcement Sensitivity Theory is that high BAS activity is 

associated with actively managing error, using both personal and social 

resources. A high BAS score is less likely to be associated with a need to 

regulate emotional reactions to error; although the use of social networks to 

seek emotional support is likely when errors cause increased anxiety. In 

contrast, high BIS involves a proneness to heightened anxiety and emotional 

distress as a result of perceived threats should a mistake be exposed. BIS 

functioning is more closely related to a focus on regulating emotions in coping 

with errors, using personal and social resources to achieve that. Because of 

the greater use of resources to deal with their emotional reaction to the error, 

high scores on BIS are less likely to result in managing the situation. 

However, seeking emotional support from others may increase the 

opportunity to rectify error by approaching helpers who are both sympathetic 

to the help seeker and competent in error resolution. 

 

To date, there has been limited published research which has 

examined the relationships between BIS/BAS and error orientation, except 

that undertaken by Schell et al. (2008). In fact, Gray’s work on personality has 

had relatively little exposure in organisational contexts, which has been 

considered to be to the detriment of both organisational research and RST 

research (Furnham & Jackson, 2007). Testing the hypotheses developed in 

this chapter contributes to knowledge by investigating the relationship 

between the affective, behavioural and cognitive responses to error and 

Gray’s behavioural systems.  
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 4.3 Summary 
 

Errors have previously been defined as a mismatch between intention 

and outcome (Reason, 1990). Consequently, errors occur within the context 

of goal-directed behaviour, whereby an individual is motivated to achieve a 

particular outcome. The two error management quadrants (Manage Self and 

Manage Other) reflect an active approach to errors, such that behaviours to 

correct or overcome error are undertaken in an effort to attain the intended 

outcome. Activities associated with error management strategies should 

therefore be aligned with persistent, motivated behaviour. As previously 

indicated, BAS influences responses to appetitive stimuli, and is associated 

with behaviours that have an approach orientation, that is, are directed 

towards achieving a goal or desired reward. Consequently, the error 

management quadrants should be associated with BAS because they likewise 

represent an approach orientation to goals, in this case, goals of correction 

and improvement. 

 

In contrast, the regulation of emotional responses to error, represented 

by the Regulate Self and Regulate Other quadrants of the error orientation 

framework, do not have an active approach orientation to goals. Instead, 

these quadrants are associated with coping with heightened anxiety 

experienced as a result of assessing the error as a potential threat. The 

behavioural outcomes of this orientation to error include hiding errors or 

ignoring their occurrence, in effect, representing attempts to avoid the 

negative consequences of error. Likewise, BIS reflects sensitivity to threats of 

punishment resulting in defensive behaviours, passive avoidance and 

extinction of behaviour. The descriptors of BIS provided above have 

considerable overlap with emotional regulation as a consequence of error, 

both reflecting more defensive behaviours, coupled with some avoidance 

activities. As a result, the regulatory quadrants of the error orientation frame 

should be associated with BIS. 
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Table 4.1. Summary of BIS/BAS hypotheses 
Hypothesis BIS/BAS Error 

Orientation 

Framework 

EOQ-R Scale Nature of 

relationship 

 

1 

 

BIS 

 

Regulate Self 

 

Cover Up Errors 

 

Positive 

2 BIS Regulate Other Communicate to 

Regulate Emotion 

Positive 

3a BIS Manage Self  Learning from Errors Zero 

3b BIS Manage Self  Think about Errors Zero 

4a BIS Manage Other Communicate to 

Manage Errors 

Positive 

4b BIS Manage Other Communicate to 

Manage Errors 

Positive but less 

than BIS and 

Regulate Other 

scales 

5a BAS Manage Self  Learning from Errors Positive 

5b BAS Manage Self  Think about Errors Positive 

6 BAS Manage Other  Communicate to 

Manage Errors 

Positive  

7 BAS Regulate Self Cover Up Errors Zero 

8a BAS Regulate Other Communicate to 

Regulate Emotions 

Positive 

8b BAS Regulate Other Communicate to 

Regulate Emotions 

Positive but less 

than BAS and 

Manage Other 

scales 

 

On the basis of a review of Gray’s Reinforcement Sensitivity Theory, 

the descriptors of the error orientation quadrants and the process of coping 

described by Lazarus and Folkman (1984), several hypotheses were 

developed (see Table 4.1). Investigating the relationship between BIS/BAS 

and error orientation not only enables the specific hypotheses developed in 

this chapter to be tested, it also links the concept of error orientation with 

personality and motivation theory. This allows error orientation strategies to 

be viewed not only from a coping perspective, but also from the wider 
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approach/avoid dichotomy that underpins much of the personality and 

motivation literature. Schell et al. (2007) suggested that error orientation 

researchers should move the construct away from its coping conceptual 

heritage closer to the motivation domain. However, this is unnecessary; 

instead the coping basis of error orientation can be retained, while still 

recognising the opportunity for error orientation to be integrated into the 

broader frames of reference. One of these is provided by the RST approach 

to personality, with all of its implications for motivation. However in the next 

chapter, links are explored between error orientation and a model explicitly 

tied to motivation, namely goal orientation. 
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Chapter 5 Error Orientation and Goal Orientation 
 

In the previous chapter, the relationships between the error orientation 

framework and Reinforcement Sensitivity Theory (RST: Gray, 1982; Gray & 

McNaughton, 2000) was explored, with the aim of positioning the error 

orientation construct within a broader paradigm. In particular, consideration 

was given to error orientation being related to individual differences in the 

RST model of personality that is associated with motivation, especially 

responses to the appetitive and aversive stimuli. The positioning of error 

orientation within the context of motivated behaviour is developed further in 

this chapter by exploring its relationship with goal orientation. 

 

The close relationship between goals and motivation is indicated by the 

centrality of goals and goal setting to many theories of motivation (e.g., Locke 

& Latham, 1990, 2004). According to DeShon and Gillespie, “goal orientation 

has become one of the most frequently studied motivational variables in 

applied psychology and is currently the dominant approach in the study of 

achievement motivation” (2005, p. 1096). While there are many definitions of 

goal orientation, the construct incorporates individual differences in dealing 

with hindrances to goal achievement, although the construct is far broader in 

its reach and includes the adoption and pursuit of specific goals (DeShon & 

Gillespie). Much of the early research into goal orientation was undertaken 

within the educational domain, whereby failure to achieve goals is often the 

result of errors made by students (e.g., incorrect answers). In this case, the 

occurrence of errors temporarily interrupts or stops the achievement of 

planned goals. As the occurrence of errors is therefore the antithesis of goal 

achievement, how people cope with errors should relate to their goal-directed 

behaviour. On this basis, individual differences in goal orientation are 

expected to relate to different strategies and resources used in coping with 

errors, as represented by the error orientation framework. 
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In contrast to Behavioural Inhibition System and Behavioural Activation 

System (BIS/BAS), where there is a lack of research into its relationship with 

error orientation as discussed in chapter 5, there have been several studies 

investigating error orientation and goal orientation (Arenas et al., 2006; Schell 

& Conte, 2008). The results of such research are examined in this chapter, 

although in the context of the error orientation framework these results are 

considered only as indicative, because the EOQ scales used by these 

researchers (e.g., Error Strain, Error Competence and Error Risk Taking) are 

different to those in the EOQ-R.  

 

The development of the goal orientation construct is most closely 

associated with the work of Carol Dweck (1990; 1999; Dweck & Leggett, 

1988) and her investigations into the classroom behaviour of students. Dweck 

found that students could be divided into two groups based on their handling 

of problems encountered in their schoolwork (Diener & Dweck, 1978, 1980). 

Students from both groups generally displayed similar behaviours in 

successful situations (e.g., when achieving correct answers) and were not 

distinguishable in terms of their intelligence, strategies employed to solve 

problems correctly, or in their positive affect when dealing with the situation. 

However, their responses upon encountering failure (such as making a 

mistake or an inability to answer a question) were markedly different. The 

members of the first group tended to redouble their efforts when encountering 

a question that could not be correctly and readily answered, demonstrating 

persistence in dealing with the situation and maintaining positive affect when 

tackling the problem. Students from the group appeared to consider ability as 

something that could be developed. This approach is generally referred to as 

representing Learning Goal Orientation (Dweck & Leggett, 1988).  

 

The response to failure by this first group was in marked contrast to the 

response to failure shown by the other group. Even though students from the 

second group had been equally successful in answering questions as the first 

group of students up to the point of failure, upon encountering failure these 

students tended to discount earlier successes and were highly self-critical, 

attributing their failure to a lack of ability. In general, students from the second 
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group were less persistent in their handling of the situation, readily 

abandoning the task or using strategies that were highly unlikely to prove 

successful.  Students from this second group thought of ability as something 

fixed, referred to as Performance Goal Orientation (Dweck & Leggett, 1988). 

While classroom behaviour may appear to be somewhat removed from the 

work domain, Dweck claimed that the research was generalisable to other 

domains (Dweck & Leggett) and her concepts have formed the foundation for 

subsequent research into goal orientation in the workplace (e.g., VandeWalle, 

1997). This appears to be a reasonable generalisation given the evidence that 

the nature of tasks undertaken in both school and work domains are 

sufficiently similar to argue that school and work are analogous to each other 

(Lounsbury, Gibson, Sundstrom, Wilburn, & Loveland, 2004; Munson & 

Rubenstein, 1992). Furthermore, there is substantial evidence that the 

influence of personality is not restricted to work, but shows similar influence 

on performance in the academic domain (Poropat, 2009).  

 

Dweck originally conceived of goal orientation as a unidimensional 

construct, whereby a high score on a measure of Learning Goal Orientation 

meant a low score on a measure of Performance Goal Orientation. However, 

Button, Mathieu and Zajac (1996) found that a two-factor model was better 

fitting than a unifactoral model, whereby Learning Goal Orientation and 

Performance Goal Orientation were not mutually exclusive, but could be 

simultaneously active. A two dimensional model of goal orientation continues 

to be used widely in the literature (DeShon & Gillespie, 2005). However, a 

trichotomous model has been identified as a viable alternative in the 

academic and work domains (Elliot & Church, 1997; Elliot & Harackiewicz, 

1996; VandeWalle, 1997, 2001).  

 

The three-dimensional model is created by splitting Performance Goal 

Orientation into two distinct constructs, which are Performance Avoid Goal 

Orientation and Performance Prove Goal Orientation. Elliot and colleagues 

distinguished between the two performance goal orientations by identifying 

that Performance Avoid Goal Orientation was associated with avoidance 

goals, low competence expectations and fear of failure (Elliot & Church, 
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1997). In contrast, Performance Prove Goal Orientation was associated with 

approach goals, seeking opportunities to demonstrate competence with high 

competence expectations, and fear of failure (Elliot & Church). Subsequently, 

Elliot and Thrash (2002) found that Performance Prove Goal Orientation is 

behaviourally aligned to an approach orientation, in that activities may be 

undertaken to prove competence relative to others, while simultaneously 

fearing failure, and is aligned to an avoidance orientation. In this way, 

Performance Prove Goal Orientation is subject to both approach and 

avoidance motivational influences. As a result, the Performance Prove Goal 

Orientation is more complex than the pure goal orientations of Learning 

(approach motivation) and Performance Avoid (avoidance motivation), as 

described by Elliot and Thrash. 

 

Because the three goal orientations represent differing perceptions of 

and responses to failure in achieving goals, each goal orientation should be 

associated with differing responses to error. The two Performance Goal 

Orientations (Prove and Avoid) combine with Learning Goal Orientation to 

form VandeWalle’s three-dimensional model of goal orientation, and their 

relationships with error orientation are explored in the following sections. As 

the error orientation framework is intended to represent the differing ways of 

coping with errors, it is expected that goal orientation dimensions will correlate 

in meaningful ways with the error orientation scales that measure the error 

orientation framework. 

 

 5.1 Learning Goal Orientation and Error Orientation 
 

Individuals with a developmental view of ability tend to accept more 

challenging goals, as these provide an opportunity to develop personal 

mastery and improve competence (Dweck & Leggett, 1988). In an effort to 

achieve mastery of a task, these individuals do not perceive setbacks as a 

reflection of their own ability, but as a further opportunity to learn and to 

practice their skills. Consequently, an employee or student with a 

developmental view of ability tends to show greater persistence in the 

completion of tasks and, because of a focus on personal mastery and 
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improved competence, is solution focused (Diener & Dweck, 1980; 

VandeWalle, 1997). In terms of coping with failure in a classroom 

environment, Learning Goal Orientation is associated with attempts to recover 

from error in the short term, with the longer term aim of enhanced ability and 

improved performance (Diener & Dweck). So, there should be some 

association between Learning Goal Orientation and the strategies associated 

with managing errors in the error orientation framework, but not with 

strategies associated with the regulation of emotional responses to error. 

 

Several researchers have investigated the relationship between 

measures of Learning Goal Orientation, using VandeWalle’s measure of goal 

orientation (VandeWalle, 1997, 2001), and error management strategies (e.g., 

Arenas et al., 2006; Schell & Conte, 2008; Schell et al., 2008). Arenas et al. 

used two scales to represent error management strategies and found that the 

Error Risk Taking and Learning Goal Orientation scales were positively 

correlated (r = .44, p < .01) but found no evidence for a relationship between 

the Error Communication and Learning Goal Orientation scales (r = -.09, ns). 

In a North American study involving students (n = 302) and employees (n = 

105), Schell & Conte (2008) found the Error Competence and Learning Goal 

Orientation scales were correlated for their student (r = .23, p < .01) and 

employee (r = .30, p < .01) samples. While these studies were undertaken to 

test the relationship between the use of strategies to manage error and 

Learning Goal Orientation, none of the scales used were representative of the 

error orientation framework proposed in this thesis. Therefore, the relationship 

between a measure of Learning Goal Orientation and the use of strategies to 

manage error requires further investigation. 

 

Within the error orientation framework, the two scales of Learning from 

Errors and Think about Errors measure the Manage Self quadrant. These two 

scales represent a focus on the use of error as an opportunity to improve 

future performance. Although Think about Errors incorporates personal 

reflection, the Manage Self quadrant as a whole represents an active 

approach to dealing with errors and error recovery. Individuals with a high 

score on the two scales measuring the Manage Self quadrant are less likely to 



129 

view error as a challenge to their personal competence and consequently are 

less likely to be self-critical in response to making a mistake. In this way, the 

behavioural responses associated with Learning Goal Orientation in the 

pursuit of goals, with its focus on persistence and learning to enhance future 

performance, is conceptually aligned to behaviours associated with the 

Manage Self quadrant of the error orientation framework. This conclusion 

leads to the ninth hypothesis. 

 

Measures of Learning Goal Orientation will positively correlate with the 

Learning from Errors scale; and,  

Hypothesis 9a: 

 

Measures of Learning Goal Orientation will positively correlate with the 

Think about Errors scale.  

Hypothesis 9b: 

 

The second quadrant associated with the use of strategies to manage 

errors is Manage Other, which incorporates the use of social support. As 

discussed in chapter 2, individuals with a preference to manage errors are 

expected to maintain that preference when moving from the use of personal to 

social resources. Consequently, this quadrant represents help seeking that is 

instrumental to the correction of error and this is reflected in the scale 

developed to measure this quadrant (Communicate to Manage Errors).  When 

considering the use of support in the context of goal orientation, there is 

evidence of an association between Learning Goal Orientation and proactive 

requests for help such that students who have a high score on Learning Goal 

Orientation generally seek assistance in the resolution of the problem or 

correction of the mistake (Arbreton, 1998; Nelson-Le Gall, 1981). In contrast, 

individuals with a low score on Learning Goal Orientation generally do not 

seek assistance. The application of this concept to errors in the workplace 

leads to the tenth hypothesis. 
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Measures of Learning Goal Orientation will positively correlate with the 

Communicate to Manage Error scale. 

Hypothesis 10: 

 

Behaviours associated with Learning Goal Orientation are directed 

towards personal mastery rather than demonstrating competence to others, 

so that when errors occur they are less likely to be viewed as a judgement on 

competence. Consequently, there is less need for errors to be covered up or 

be a cause of undue distress, something explicitly assessed by the Cover Up 

Errors scale of the EOQ-R. However, there is no empirical evidence 

concerning a relationship between Learning Goal Orientation and the 

regulation of emotional responses using the EOQ Covering up Errors scale. 

Instead, previous researchers have hypothesised a relationship between Error 

Strain and Learning Goal Orientation (Arenas et al., 2006; Schell & Conte, 

2008). However, as argued in chapter 2, the Error Strain scale is a measure 

of distress rather than error orientation and, the results of studies using this 

scale have been inconsistent. Although earlier researchers have used a 

different scale, the argument that the regulation of emotional responses is 

negatively related to Learning Goal Orientation is conceptually consistent. 

Therefore: 

 

Measures of Learning Goal Orientation will be negatively correlated 

with the Cover Up Errors scale.   

Hypothesis 11: 

 

People with higher levels of Learning Goal Orientation should 

experience lower levels of anxiety triggered by error, so when assistance is 

sought it would tend to be instrumental to correcting the error rather than 

regulating emotions (Arbreton, 1998; Nelson-Le Gall, 1981). As error 

orientation research to date has failed to identify the use of social resources to 

support emotional needs as a distinct coping strategy, the relationship 

between this error coping strategy and Learning Goal Orientation has not 

been examined. However, the association between Learning Goal Orientation 

and help-seeking suggests that a similar association should be found with the 
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use of social resources to regulate emotional responses to error. This 

reasoning led to the following hypothesis.  

 

Measures of Learning Goal Orientation will be negatively correlated 

with the Communicate to Regulate Emotion scale. 

Hypotheses 12: 

 

In summary, when dealing with errors Learning Goal Orientation should 

be associated with the management of the situation using personal resources 

and, where such resources are insufficient to correct the error, the use of 

instrumental social support. As it is expected that individuals with a high 

Learning Goal Orientation score will tend to focus their resources on error 

management, fewer resources should be used to regulate their emotions, as 

the individuals would retain their former positive affect in rectifying the 

situation. 

 

 5.2 Performance Avoid Goal Orientation and Error Orientation 
 

In contrast to Learning Goal Orientation, Performance Avoid Goal 

Orientation represents activities aimed at avoiding a demonstration of low 

ability by undertaking less challenging tasks, thereby reducing the risk of 

failure (Elliot & Church, 1997). There is evidence that Performance Avoid 

Goal Orientation is associated with increased anxiety, with a positive 

correlation between measures of Performance Avoid Goal Orientation and 

BIS (Elliot & Thrash, 2002), emotional reactions to failure (Cron, Slocum, 

VandeWalle, & Fu, 2005) and negative affect (Jagacinski & Duda, 2001). 

Individuals who have a high score on a measure of Performance Avoid Goal 

Orientation are likely to have a pessimistic view of errors because errors 

provide feedback that may be construed as a negative evaluation of 

competence. Negative self-appraisal associated with errors (Reason, 1990) 

and related affective responses to error (Rybowiak et al., 1999) should 

therefore be particularly common with people who score highly on a measure 

of Performance Avoid Goal Orientation. Elliot and Harackiewicz (1996) 

claimed that the lack of persistence associated with a performance goal 
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orientation may be the result of cognitive withdrawal, although a 

complementary (rather than competing) explanation is that attention is shifted 

towards regulating emotional reactions, leaving limited cognitive resources 

available to manage error. As a consequence, it is expected that a high score 

on Performance Avoid Goal Orientation is likely to be related to a need to 

regulate emotional responses to error and avoidance of discovery. 

 

Results of empirical studies in error orientation and goal orientation 

indicate that Performance Avoid Goal Orientation is associated with distress 

in response to error. Arenas et al. (2006) found the Error Strain scale 

correlated with the Performance Avoid Goal Orientation scale (r = .55, p < .01) 

and Schell and Conte (2008) found a similar relationship between the Error 

Strain and Performance Avoid Goal Orientation scales for the student sample 

(r = .36, p < .01) and employee sample (r = .42, p < .01). However, 

relationships are yet to be examined between measures of Performance 

Avoid Goal Orientation and strategies to regulate emotions, such as Cover Up 

Errors scale. The associated hypothesis, based on the foregoing discussion, 

is as follows: 

 

Measures of Performance Avoid Goal Orientation will be positively 

correlated with the Cover Up Errors scale. 

Hypothesis 13: 

 

As Performance Avoid Goal Orientation is associated with the 

avoidance of poor appraisal by others, it would seem likely that social support 

would not be sought, for fear of highlighting perceived failure. However, 

Performance Avoid Goal Orientation has been found to be related to seeking 

support from others to address their emotional needs (Arbreton, 1998; 

Nelson-Le Gall, 1981), but such help seeking is rarely directed at resolving 

the situation, and is often unproductive in terms of achieving a successful task 

outcome. Error orientation research has not previously examined the use of 

social support to address emotional needs. Nevertheless, the evidence from 

goal orientation research and help seeking behaviours indicates that 

individuals with a high Performance Avoid Goal Orientation will be more likely 
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to seek assistance from others in an effort to cope with the increased anxiety 

they experience. This reasoning led to Hypothesis 14. 

 

Measures of Performance Avoid Goal Orientation will be positively 

correlated with the Communicate to Regulate Emotion scale. 

Hypothesis 14: 

 

Previous research examining Performance Avoid Goal Orientation and 

error management strategies are consistent with this argument. For example, 

Schell and Conte (2008) found no significant relationship between the Error 

Competence and Performance Avoid Goal Orientation scales for their 

employee sample (r = -.04, ns), and a modest but negative relationship for 

their student sample (r = -.13, p < .05), so there may be some minor 

association with avoiding learning from error. Arenas et al. (2006) found no 

relationship between the Error Risk Taking and Performance Avoid Goal 

Orientation scales (r = -.20, ns). However, the relationship requires 

investigation in the context of the error orientation framework using the EOQ-

R.  

 

The affective responses associated with Performance Avoid Goal 

Orientation that have been discussed in this section align closely with those 

coping strategies involving the regulation of emotional responses to error. In 

contrast, there seems little in the descriptors of Performance Avoid Goal 

Orientation that are associated with strategies aimed at managing error. 

Instead, measures of Performance Avoid Goal Orientation have been found to 

correlate with maladaptive coping strategies (Diener & Dweck 1978) rather 

than the more productive and proactive management strategies. So, it is 

unlikely that measures of Performance Avoid Goal Orientation will correlate 

with measures of either the Manage Self and Manage Other quadrants of the 

error orientation framework, leading to Hypothesis 15. 

 

Measures of Performance Avoid Goal Orientation will be uncorrelated 

with the Learning from Errors scale; and, 

Hypothesis 15a: 
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Measures of Performance Avoid Goal Orientation will be uncorrelated 

to the Think about Errors scale. 

Hypothesis 15b: 

 

As discussed earlier, Performance Avoid Goal Orientation is 

associated with seeking assistance to support emotional needs (Nelson-Le 

Gall, 1981), but there appears to be no theoretical basis for suggesting that 

individuals who a high score on a measure of Performance Avoid Goal 

Orientation would utilise social support to correct error. On the contrary, 

Performance Avoid Goal Orientation is associated with the avoidance of 

negative appraisal by others, so it is unlikely that someone high on this 

measure would willingly put themselves in situations in which others judge 

their errors negatively. Approaching more competent others (i.e., those who 

are able to provide assistance instrumental to correcting the error) would 

necessarily expose the individual’s errors, leading to the feared demonstration 

of less than adequate performance and low competence. So it is unlikely that 

more competent others would be approached. Therefore: 

 

Measures of Performance Avoid Goal Orientation will not be correlated 

with Communicate to Manage Error.  

Hypothesis 16: 

 

In summary, Performance Avoid Goal Orientation should be associated 

with the regulation of emotional responses to error, reflecting the heightened 

levels of anxiety experienced in such circumstances. It is expected that the 

focus on emotional regulation will result in limited attention being paid to 

correcting the error. 

 

 5.3 Performance Prove Goal Orientation and Error Orientation 
 

The Performance Prove Goal Orientation is similar to Performance 

Avoid Goal Orientation in that it is associated with a fixed conceptualisation of 

ability. However, whereas Performance Avoid Goal Orientation is focused on 
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the avoidance of a poor assessment of competence, Performance Prove Goal 

Orientation is focused on a demonstration of competence to others. As a 

result, individuals with a high score on a measure of Performance Prove Goal 

Orientation may engage in behaviours which appear to reflect an approach 

orientation (DeShon & Gillespie, 2005) as they actively attempt to 

demonstrate a level of competence that is higher than their peers. In this way, 

Performance Prove Goal Orientation is particularly complex because it is 

conceptually aligned with Performance Avoid Goal Orientation in that there is 

an underlying belief in fixed ability. At the same time, it can be behaviourally 

similar to Learning Goal Orientation, which has a focus on personal mastery 

rather than the comparative excellence focus of Performance Prove Goal 

Orientation (Elliot & Thrash, 2002).  

 

When considering Performance Prove Goal Orientation in the context 

of error orientation, the desire to prove competence to others should result in 

some reflection on the causes of error, such that they could be avoided in the 

future and the demonstration of competence enhanced. The Learning from 

Errors and Think about Errors scales represent this type of activity, so 

Performance Prove Goal Orientation should align with the Manage Self 

quadrant of the error orientation framework, leading to Hypothesis 17.  

 

Measures of Performance Prove Goal Orientation will be positively 

correlated to the Learning from Errors scale; and, 

Hypothesis 17a: 

 

Measures of Performance Prove Goal Orientation will be positively 

correlated to the Think about Errors scale. 

Hypothesis 17a: 

 

The hypotheses are conceptually aligned to earlier research, although 

those studies used different scales to measure error management. For 

example, using the Error Competence scale, Schell and Conte (2008) found a 

positive correlation with Performance Prove Goal Orientation for their student 

sample (r = .17, p < .01) but not their employee sample (r = .16, ns). Arenas et 
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al. (2006) used Error Risk Taking scale as a measure of error management 

but found no relationship between it and Performance Prove Goal Orientation. 

In light of the seemingly conflicting results of earlier research, the EOQ-R 

offers a measure of error orientation that is focused on coping rather than 

appraisal, with scales that have been validated in relation to their reliability. 

The hypotheses in the earlier research are aligned conceptually with the 

hypotheses presented here.  

 

Although Performance Prove Goal Orientation is associated with a 

desire to demonstrate competence to others, which thereby requires error 

management strategies using personal resources, the orientation is 

underpinned by a fear of failure. While there is no empirical evidence for a 

relationship between Performance Prove Goal Orientation and the regulation 

of emotional responses to error, researchers have investigated this goal 

orientation in relation to distress (as measured by Error Strain). Arenas et al. 

(2006) found a positive correlation between the Error Strain and Performance 

Prove Goal Orientation scales (r = .96, p < .01). Schell and Conte (2008) 

obtained similar results with a positive correlation between the same scales 

for both their student (r = .29, p < .01) and employee (r = .30, p < .01) 

samples.  As discussed in chapter 5, increased anxiety in the face of error can 

be associated with the use of strategies to regulate emotional reactions using 

both personal and social resources. As Performance Prove Goal Orientation 

is associated with a display of competence and fear of failure, it is expected 

that errors will be hidden from others, leading to Hypothesis 18. 

 

Measures of Performance Prove Goal Orientation will be positively 

correlated to Covering Up Errors. 

Hypothesis 18: 

 

While Performance Prove Goal Orientation should be related to 

strategies to both manage error and regulate emotional responses using 

personal resources, Performance Prove Goal Orientation should not be 

associated with engagement in social interaction to rectify the error. 

Contacting others about mistakes would highlight their inability to correct the 
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error independently, which someone who was high on Performance Prove 

Goal Orientation would try to avoid. Consistent with this, previous research 

has found that Performance Goal Orientation is associated with the avoidance 

of help seeking, because to do so may make the seeker look stupid (Butler, 

1998). Likewise, Ryan and Pintrich (1998) found that students who were not 

confident of their competence were less likely to seek assistance. Arenas et 

al. (2006) found that Error Communication was negatively correlated with 

Performance Prove Goal Orientation (r = -.39, p < .05). so Performance Prove 

Goal Orientation is not associated with seeking assistance in an error coping 

context. This reasoning led to Hypothesis 19.  

 

Measures of Performance Prove Goal Orientation will be negatively 

correlated to the Communicate to Manage Error scale.  

Hypothesis 19: 

 

The arguments made and evidence presented concerning 

Performance Prove Goal Orientation and lack of help seeking apply as much 

to the use of social resources to regulate emotional responses as they do to 

managing error. Communication and help seeking for any reason would bring 

the error to the attention of others, which is antithetical to the demonstration of 

competence. So, not only should Performance Prove Goal Orientation 

negatively correlate with measures of the Manage Other quadrant, but the use 

of social resources to regulate emotional responses to error should also have 

negative correlation with Performance Prove Goal Orientation, leading to 

hypothesis 20. 

 

Measures of Performance Prove Goal Orientation will be negatively 

correlated to the Communicate to Regulate Emotion scale. 

Hypothesis 20: 

 

In summary, individuals with a high score on a measure of 

Performance Prove Goal Orientation are likely to experience increased 

anxiety as a result of error, associated with an underlying fear of failure, while 

maintaining a desire to achieve the goal and demonstrate high competence 
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relative to others. As a result, Performance Prove Goal Orientation should be 

related to the use of error coping strategies to both regulate emotional 

reactions to negative appraisal, and to manage the situation in order to prove 

their competence relative to others. However, these strategies are 

hypothesised to be limited to the use of personal resources and not include 

the use of social resources. 

 

 5.4 Summary 
 

There is a strong theoretical basis for proposing that errors and goals 

are linked, especially considering that errors only occur in the context of goal-

directed behaviour. Consequently, how individuals cope with errors should 

align with their overall orientation to goal-directed activities. In developing this 

argument, goal orientation was investigated as a concept that draws together 

the pursuit of goals and the handling of obstacles to goal achievement. 

Twelve hypotheses were developed concerning relationships between error 

orientation and goal orientation. These hypotheses are summarised in Table 

5.1.  

 

In overview, Learning Goal Orientation should be related to strategies 

to manage error and not with strategies to regulate emotional responses. In 

contrast, Performance Avoid Goal Orientation should be related to strategies 

to regulate emotional responses to error and not to error management 

strategies. Finally, Performance Prove Goal Orientation should be linked to 

the use of error coping strategies using personal resources associated with 

both emotional regulation and error management, but the use of social 

support would be avoided. The results of the correlational matrices used to 

test the hypothesised relationships between goal orientation and error 

orientation scales are presented in the next chapter. 
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Table 5.1. Summary of goal orientation hypotheses 
Hypothesis Goal Orientation 

scale 

EOQ-R scale Nature of 

relationship 

9a Learning  Learning from Errors Positive 

9b Learning Think about Errors Positive 

10 Learning  Communicate to Manage Errors Positive 

11 Learning  Cover Up Errors Negative 

12 Learning  Communicate to Regulate 

Emotions 

Negative 

13 Performance Avoid  Cover Up Errors Positive 

14 Performance Avoid  Communicate to Regulate 

Emotions 

Positive 

15a Performance Avoid  Learning from Errors Zero 

15b Performance Avoid Think about Errors Zero 

16 Performance Avoid  Communicate to Manage Errors Zero 

17a Performance Prove  Learning from Errors Positive 

17b Performance Prove Think about Errors Positive 

18 Performance Prove  Cover Up Errors Positive 

19 Performance Prove  Communicate to Manage Errors Negative 

20 Performance Prove  Communicate to Regulate 

Emotions 

Negative 

  

.
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Chapter 6 Study Three: EOQ-R Construct Validity 
 

Although the concept of error orientation developed by Rybowiak et al. 

(1999) stems from Lazarus and Folkman’s (1984) general coping construct, 

errors themselves occur within the context of goal-directed behaviour, 

representing a mismatch between intended and actual outcomes. 

Consequently, how people cope with errors can be understood in the context 

of motivation. The relevance of exploring the relationships between error 

orientation and constructs outlined in chapters 4 and 5 is that both the 

Behavioural Inhibition System (BIS) and Behavioural Activation System 

(BAS), and goal orientation are associated with motivation theory rather than 

coping. In this chapter the results of testing the hypotheses developed in the 

earlier chapters is presented to establish the validity of the EOQ-R. 

Convergent validity is tested, for example, by examining the relationships 

between error management scales and both BAS and Learning Goal 

Orientation. Divergent validity is tested by examining for negative 

relationships, for example, between the measures of the regulatory error 

coping strategies and learning goal orientation.  

 
 6.1 Participants 

 

The first sample consisted of the combined responses from participants 

in the first two studies reported in chapter 3, that is, four hundred and 

seventeen (n = 417) students completed the survey and identified English as 

their first language. The majority of responses were from female students 

(70%). The students’ ages ranged from 17 years to 61 years (M = 22.37 

years; SD = 7.05 years). Classes were held at five campuses and covered the 

disciplines of Art (n = 147, 35%), Business (n = 169, 41%), Education (n = 80, 

19%), Health (n = 7, 1.5%) and Law (n = 14, 3%). There were 342 students 

attending a first year class (82%), 36 students attending a second year class 

(9%) and 39 students attending a postgraduate class (9%). The majority of 

students were in employment (85%), with a range of work experience of six 

months to 35 years (M = 6.14 years; SD = 6.35 years). 
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The second sample consisted for one hundred and forty seven (n = 

147) students who had identified that English was not their first language. The 

first language of participants had been relevant to the EOQ-R testing and 

validation studies of the earlier studies, given issues raised by Rybowiak et al. 

(1999) regarding the English version of the EOQ. However, having validated 

the EOQ-R (see chapter 3), the first language of the participants was not 

relevant to Study Three or Four. Participants in the second sample had a 

minimum International English Language Testing System (IELTS) score of 

6.0, which is the standard entry level for international undergraduate students 

at the university from which samples were drawn. An IELTS score of 6.0 is a 

level at which there are some inaccuracies in understanding but a generally 

effective command of the language ("IELTS Handbook," 2007). An analysis of 

incomplete questionnaires revealed that the amount of missing data for the 

participants whose first language was not English was comparable to 

participants in the first two studies. Participants who indicated English was not 

their first language comprised 25.7% of the total sample, and represented 

25.5% of all participants who submitted a fully completed questionnaire. It was 

therefore concluded that language ability of participants did not adversely 

affect completion of the questionnaire. 

 

Participants in the second sample comprised 70 males (48%), 73 

females (50%), with four non-responses to the gender item. Ages ranged from 

17 years to 48 years (M = 23.99 years; SD = 5.48 years). Classes were held 

at five campuses and covered the disciplines of Art (n = 19; 13%), Business (n 

= 101; 69%), Education (n = 4; 2.5%), Health (n = 17; 11.5%) and Law (n = 6; 

4%). There were 74 students attending a first year class (50.5%), 21 students 

attending a second year class (14%) and 52 students attending a 

postgraduate class (35.5%). Some students were in employment (44%), with 

a range of work experience of three months to 24 years (M = 3.8 years; SD = 

4.44 years). Given the number of correlations being calculated in this study, 

two samples were used to test the hypotheses in an effort to reduce the 

family-wise error rate. 
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 6.2 Measures 
 

Participants completed the 61-item extended EOQ, with 19 of those 

items used in the analysis (relating to the 19-item EOQ-R derived from the 

earlier studies).   The second instrument used was the Behavioural Inhibition 

and Behavioural Activation Questionnaire (Carver & White, 1994), developed 

to measure the two general motivational systems proposed by Gray (1970). 

The BIS/BAS questionnaire comprises a seven-item scale to measure BIS 

(e.g., I feel worried when I think I have done poorly at something). In addition, 

there were three scales to measure BAS, namely, BAS Reward 

Responsiveness (BASR: e.g., When I get something I want, I feel excited and 

energised), BAS Drive (BASD: e.g., I go out of my way to get things I want) 

and BAS Fun Seeking (BASF: e.g., I crave excitement and new sensations). 

This questionnaire used a four-point Likert scale (1 for strong disagreement to 

4 for strong agreement).  

 

Carver and White (1994) reported that the four scales of the BIS/BAS 

had acceptable levels of internal reliability (BIS α = .74, BASR α =.73, BASD α 

= .76 and BASF α = .66), and items from these scales loaded as expected 

onto their corresponding factors. In turn, the three BAS first order factors 

(BASR, BASD and BASF) loaded onto a single higher order BAS factor. Test-

retest reliability demonstrated strong correlations (ranging from .59 to .69) 

over an eight-week interval. Using data from the first sample in Study Three, 

the internal reliability of the four scales was similar to or better than that 

reported by Carver and White (BIS α = .73, BASR α = .85, BASD α = .82 and 

BASF α= .80). The internal reliability was lower using data from the second 

sample (BIS α = .65, BASR α = .77, BASD α = .79 and BASF α= .76) but 

generally aligned with those of Carver and White for the BAS scales, although 

lower for the BIS scale. The descriptive statistics for the BIS/BAS measure 

using the first sample (n = 417) are shown in Table 6.1. 

 

The Carver and White (1994) questionnaire is one of the most widely 

used BIS/BAS measures and was developed within the framework of Gray’s 

(1982) Reinforcement Sensitivity Theory. Gray subsequently revised his 
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conceptualisation of both BIS and BAS such that BIS is currently viewed as a 

defensive approach rather than purely avoidance (Gray & McNaughton, 

2000). Although the Carver and White questionnaire pre-dates Gray’s 

revisions it is generally considered sufficiently broad to measure the revised 

BIS and BAS and has continued to be used by researchers (e.g., Smillie, 

Jackson, & Dalgleish, 2006). However, the BIS scale may more appropriately 

be considered a measure of sensitivity to punishment as it incorporates both 

BIS and FFFS (Corr & McNaughton, 2007) and for the purposes of testing the 

hypotheses presented in chapter 4, this broader coverage is acceptable. An 

overall measure of BAS, incorporating items from the three sub-scales, was 

used to test hypotheses rather than distinguishing between the sub scales, 

based on well-established precedent (Elliot & Thrash, 2010). 

 

Table 6.1. Descriptive Statistics BIS/BAS  
 
 

BIS/BAS Scale 

 

M 

 

SD 

 

Range 

 

Number of items 

 

Sample 1 

Behavioural Inhibition System 

 

 

19.48 

 

 

3.65 

 

 

9 – 28 

 

 

7 

Behavioural Activation System 41.46 5.16 24 – 52 13 

BAS Reward Responsiveness 17.75 2.34 7 – 20 5 

BAS Drive 11.44 2.27 4 – 16 4 

BAS Fun Seeking 12.26 2.38 4 – 16 4 

     

Sample 2 

Behavioural Inhibition System 

 

19.50 

 

3.37 

 

10 - 28 

 

7 

Behavioural Activation System 42.08 4.91 26 - 52 13 

BAS Reward Responsiveness 17.98 2.12 10-20 5 

BAS Drive 12.18 2.21 4 – 16 4 

BAS Fun Seeking 11.92 2.19 6 - 16 4 
M = Mean; SD = Standard Deviation. 
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The third and final measure used in this study was the Goal Orientation 

Questionnaire (VandeWalle, 2001). This questionnaire was developed to 

measure goal orientation in the work domain and was a slightly shortened 

version of VandeWalle’s earlier questionnaire (VandeWalle, 1997). While 

there are many questionnaires that have been developed to measure goal 

orientation, they are predominantly focused on achievement motivation in a 

classroom environment. As the EOQ was developed to measure coping with 

errors in the workplace (Rybowiak et al., 1999), VandeWalle’s work-focused 

goal orientation questionnaire was most appropriate for this research, 

matching the focus of the error orientation construct. The instrument has three 

scales of goal orientation, which are Learning Goal Orientation (example item: 

I often look for opportunities to develop new skills and knowledge), 

Performance Prove Goal Orientation (example item: I enjoy it when others at 

work are aware of how well I am doing) and Performance Avoid Goal 

Orientation (example item: I prefer to avoid situations at work where I might 

perform badly). Items on the questionnaire are answered using a seven-point 

Likert rating (ranging from 1 for strongly disagree to 7 for strongly agree) with 

four items for each scale. VandeWalle (1997) reported that the three scales 

had acceptable level of internal reliability (Learning Goal Orientation α = .89, 

Performance Prove Goal Orientation α = .85, Performance Avoid Goal 

Orientation α = .88), and the questionnaire’s test-retest reliability over a three-

month period was acceptable (ranging from .57 to .66).  

 

In the current study, the results using data from the first sample 

demonstrated internal reliability at levels very similar to that obtained by 

VandeWalle (Learning Goal Orientation α = .88, Performance Prove Goal 

Orientation α = .86, Performance Avoid Goal Orientation α = 91). The internal 

reliability using the second data set was similarly high (Learning Goal 

Orientation α = .86, Performance Prove Goal Orientation α = .81, 

Performance Avoid Goal Orientation α = 85), indicating their suitability for 

inclusion in the analyses. The descriptive statistics for the Goal Orientation 

questionnaire are shown in Table 6.2.  The full questionnaire kit used in this 

research appears in Appendix C. 
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Table 6.2. Descriptive Statistics Goal Orientation 

 

Goal Orientation Scale 

 

M 

 

SD 

 

Range 

 

Number 

of items 

 

Sample 1 

Learning Goal Orientation 

 

 

21.86 

 

 

3.89 

 

 

6 – 28  

 

 

4 

Performance Prove Goal Orientation 20.83 4.21 4 – 28  4 

Performance Avoid Goal Orientation 14.78 5.45 4 – 28  4 

     

Sample 2     

Learning Goal Orientation 22.47 3.83 4 - 28 4 

Performance Prove Goal Orientation 20.92 4.09 6 - 28 4 

Performance Avoid Goal Orientation 15.52 5.33 4 - 28 4 
M = Mean; SD = Standard Deviation. 

 

 6.3 Data Analysis 
 

SPSS 18.0 software was used to calculate Pearson product moment 

correlations. Full correlation matrices for the samples are presented in 

Appendix F, and extracts of those matrices have been used throughout this 

chapter. In addition to using correlations to test hypotheses, the significance 

of the difference between correlations was also calculated, such as when data 

from one sample showed a significant correlation whereas the correlation 

using the other data set was non-significant. The basis for this test was that 

although a correlation may be non-significant, it did not equate to zero 

(Schmidt & Hunter, 1996) and the power of the smaller sample may not have 

been sufficient to identify modest relationships. In such circumstances, the 

methods proposed by Fisher (1921) were used to assess the significance of 

difference between Sample One and Sample Two results. Furthermore, the 

Olkin z test (May & Hittner, 1997; Olkin & Finn, 1995) was used to assess 

whether the relationship between one pair of scales (such as BIS and 

Communicate to Regulate Emotion scales) was stronger than between 

another pair (such as BIS and Communicate to Manage Error).  
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 6.4 Results of EOQ-R and BIS Correlations 
 

The first group of hypotheses to be tested related to correlations 

between the EOQ-R and BIS scales (hypotheses 1 – 4b listed in Table 6.3). 

As discussed in chapter 4, the basis of this group of hypotheses is that BIS 

activity is mediated by anxiety, resulting in behavioural outcomes of extinction, 

passive avoidance or cautious approach (Gray & McNaughton, 2000). In 

general, these outcomes are closely aligned with the descriptors of the 

Regulate Emotion quadrants of the error orientation framework and not with 

the descriptors of the Manage Error quadrants.  

 

Table 6.3. EOQ-R and BIS hypotheses 

 
No. 

 
Hypothesis 

 
1. 

 
Measures of BIS will be positively correlated with the Cover Up Errors scale 

2. Measures of BIS will be positively correlated to the Communicate to Regulate 

Emotion scale. 
3a. Measures of BIS will not be correlated to the Learning from Errors scale. 
3b. Measures of BIS will not be correlated to the Think about Errors scale. 
4a. Measures of BIS will have a positive correlation with the Communicate to 

Manage Error scale. 
4b. The correlation between the Communicate to Manage Error and BIS scales 

will be lower than the correlation between the BIS and Communicate to 

Regulate Other scales. 

 

The results (see Table 6.4) showed that the Cover Up Errors scale had 

a positive correlation with the BIS scale for both samples. Consequently, 

Hypothesis 1 was supported.  Furthermore, the results showed that the 

Communicate to Regulate Emotion scale had a positive correlation to the BIS 

scale for both samples and these results supported Hypothesis 2. In contrast 

to the Regulatory quadrants of the error orientation framework, it was 

expected that the management of errors using personal resources as 

measured by the EOQ-R would not correlate with the BIS measure. The 
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results indicated that the Learning from Errors scale had no significant 

relationship with BIS across either sample, and consequently Hypothesis 3a 

was supported. However, the Think about Errors scale had a positive 

relationship with the BIS scale for both samples, consequently Hypothesis 3b 

was rejected. 

 

Table 6.4. EOQ-R and BIS scale correlations 

 

Hypothesis EOQ-R Scales 

 

BIS 

 
  

 
Sample One 

 
Sample Two 

 
1 

 
Cover Up Errors 

 
   .18** 

 
   .17* 

2 Communicate to Regulate Emotion    .37**    .34**  
3a Learning from Errors        -.07    .06 
3b Think about Errors     .23**     .25**  
4a Communicate to Manage Error     .12**    .14* 
4b Relationship between BIS and Communicate to Regulate 

Emotion is greater than BIS and Communicate to Manage Error 
* p < .05 level, one-tailed. **  p < .01 level, one-tailed. 

 

The results showed a positive correlation between the Communicate to 

Manage Error and BIS scales, supporting Hypothesis 4a. As can be seen 

from Table 6.4, the magnitude of the correlations between the BIS and 

Communicate to Manage Error scales is markedly lower than between the 

BIS and Communicate to Regulate Emotion scales. This is the case for the 

results of both samples. However, the Olkin z test (see Table 6.5) showed the 

difference between the two correlations was significant (p < .05). Therefore, 

Hypothesis 4b was supported. 
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Table 6.5. EOQ-R Communication and BIS scales 

 

Scales 

 

1 

 

2 

 

3 

 

1. BIS 

 

1 

 

.12* 

 

.37** 

2. Communicate to Manage Error .14* 1 .43** 

3. Communicate to Regulate Emotion  .34**  .58** 1 
 
* p < .05 level, one-tailed. **  p < .01 level, one-tailed. Correlations based on Sample One data are 
above the diagonal, and correlations based on Sample Two data are below the diagonal. 

 

The results supported the premise that coping strategies that involve 

hiding mistakes (Hypothesis 1) are associated with increased anxiety, which 

aligns with behaviours of passive avoidance associated with BIS. The risk of 

this behavioural response to errors in the workplace is that avoiding or 

ignoring errors is likely to result in errors remaining uncorrected in the system. 

Such latent errors can ultimately lead to serious adverse consequences 

(Reason 1990) at both the individual and organisational level, as discussed in 

chapter 2. Balancing this potentially negative outcome of error coping, the 

results show that BIS activity is also related to alternative error coping 

strategies such as reflection, as measured by the Think about Errors scale, 

and communication. Consequently, the heightened anxiety associated with 

error detection and BIS functioning does not necessarily lead to excessive 

covering up of mistakes by the perpetrator. While individuals may not wish to 

make their errors public, in many instances errors will be reviewed with a view 

to future improvement, and discussed with co-workers. The results suggest 

that under conditions where errors cause distress, communication will be 

primarily associated with reducing anxiety (Communicate to Regulate 

Emotion), but that a significant amount of error management may take place 

(Communicate to Manage Error).  

  

The result that was contrary to expectation was the positive 

relationship between the BIS and Think about Errors scales (Hypothesis 3b).  

In Rybowiak et al.’s (1999) study of error orientation, the Thinking about 

Errors and Error Strain scales were correlated, indicating that individuals with 
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a high score on the Thinking about Errors scale also experienced higher 

levels of distress as a consequence of error, compared to low scorers on this 

scale. The heightened anxiety indicated by the relationship of these two 

scales is consistent with BIS activity and in this context the positive correlation 

between Think about Errors and the BIS scale is meaningful. BIS activity also 

includes rumination on issues, mediated by increased anxiety (Gray, 1982), 

so that reviewing actions that led to an error, which are measured by the 

Think about Errors scale, are tapping into the more circular cognitive 

processes associated with BIS. 

 

 6.5 Results of EOQ-R and BAS Correlations 
 

The second group of hypotheses concerned the relationship between 

the scales of the EOQ-R and BAS (Hypotheses 5 – 8b), listed in Table 6.6. As 

discussed in chapter 5, this group of hypotheses was developed on the 

premise that the management of errors is representative of an approach 

orientation and similar to descriptors of BAS activity. In contrast, the 

description of error coping via the regulation of emotion using personal 

resources is dissimilar to BAS activity. 

 

Table 6.6. BAS and EOQ-R hypotheses 

 
No. 

 
Hypothesis 

 
5a 

 
Measures of BAS will be correlated with the Learning from Errors scale. 

5b. Measures of BAS will be correlated with the Think about Errors scale. 
6. Measures of BAS will be correlated to the Communicate to Manage Error 

scale. 
7. The BAS scale will have no relationship with the Cover Up Errors scale. 
8a. The BAS scale will have a positive relationship with the Communicate to 

Regulate Emotion scale. 
8b. The relationship between the BAS and Communicate to Regulate Emotion 

scales will be weaker than the relationship between the BAS and 

Communicate to Manage Error scales. 
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The results, presented in Table 6.7, demonstrated positive correlations 

between the Learning from Errors and BAS scales for both samples (p < .01), 

which supported Hypothesis 5a. The positive correlations between the Think 

about Errors and BAS scales across both samples (p < .01) supported 

Hypothesis 5b. Communicate to Manage Error had a positive correlation with 

BAS for both samples (p < .01), thus supporting Hypothesis 6. The Cover Up 

Errors scale was found to have a modest negative correlation with the BAS 

scale for the first sample (p < .05), which was inconsistent with hypothesis 7. 

However, there was no significant relationship found using data from the 

second sample. A test of the difference of the two correlations revealed that 

there was no significant difference (p = .11). A failure to find a relationship in 

the smaller sample may be due its comparative lack of power to identify a 

modest relationship. Consequently, Hypothesis 7 was rejected. However, 

even though the hypothesis was rejected, a modest negative relationship 

between reward responsiveness and regulation of anxiety caused by errors is 

not implausible.  

 

Table 6.7. EOQ-R and BAS scale correlations 

 
Hypothesis 

EOQ-R Scales 
 

 
BAS 

 
  

 
Sample One Sample Two 

 
5a 

 
Learning from Errors 

 
 .21** 

 
   .35** 

5b Think about Errors  .26**         .28**  
6 Communicate to Manage Error        .21**    .29** 
7 Cover Up Errors       -.10*    .05 
8a Communicate to Regulate Emotion        .15**    .18*  
8b Relationship between BAS and Communicate to Manage Error 

scales is greater than BAS and Communicate to Regulate 

Emotion 
* p < .05 level, one-tailed. **  p < .01 level, one-tailed. 
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The results showed a positive relationship between BAS and the 

Communicate to Regulate Emotion scales, supporting Hypothesis 8a, 

although the level of significance was lower for Sample Two (p < .05) than for 

Sample One (p < .01).  In relation to hypothesis 8b, the magnitude of 

correlations between the BAS and Communication to Manage Error scales 

was higher than between BAS and Communicate to Regulate Emotion scales. 

However, a test of the significance of the difference between the correlations 

indicated they were not significant for either sample (see Table 6.8) and, 

therefore, Hypothesis 8b was rejected. 

 

Table 6.8. EOQ-R Communication and BAS scales 

  1 2 3 

 

1 

 

BAS 

 

1 

 

  .15** 

 

.21** 

2 Communicate to Regulate Emotion     .18* 1 .43** 

3 Communicate to Manage Error .29**   .56** 1 
* p < .05 level, one-tailed. **  p < .01 level, one-tailed. Correlations based on Sample One 
data are above the diagonal, and correlations based on Sample Two data are below the 
diagonal. 

 

The results provided support for the premise that error management 

coping strategies and communication represent a proactive orientation.  

However, two hypotheses were rejected, the first (Hypothesis 7) being the 

proposed no relationship between the Cover Up Errors and BAS scales. 

Instead, the results showed a modest negative relationship for Sample One, 

indicating a reluctance to actively deal with the consequences of error, and 

the Cover Up Errors scale may measure a more avoidant type of strategy 

than anticipated. 

 

The second rejected hypothesis (8b) was the expected greater 

relationship between the BAS and Communicate to Manage Error scales than 

between the BAS and Communicate to Regulate Emotion scales. The results 

showed that rather than communication being used predominantly to correct 

the error, BAS activation is associated with a higher than anticipated use of 
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communication to regulate emotional responses to error. The results indicate 

that an approach disposition (as measured by BAS) does not negate anxiety, 

rather that communication plays a dual role in managing error and reducing 

anxiety. This contrasts with the finding that BIS has a stronger relationship 

with communication to regulate emotion than communication to manage 

errors. Consequently, communication appears to be associated with BAS 

while emotion regulation appears to be associated with BIS, a finding that is 

consistent with the orthogonal relationship of BIS and BAS. 

 

 The results offer considerable scope for further research into the use 

of support in dealing with errors in that individuals may require not simply 

expert advice on error correction, but also a supportive, collegial context in 

which to seek such advice. For example, would the uptake and user 

experience of help desk support be improved if help desk personnel were not 

only by subject matter experts but also trained in interpersonal skills to 

address the anxiety experienced by end users? This is explored further in 

chapter 8. 

 

 6.6 Discussion of BIS/BAS and EOQ-R 
 

The general alignment between the BIS/BAS hypotheses and results 

presented in the above sections validates the EOQ-R and the error orientation 

framework that underpins the questionnaire. Indeed, the hypotheses that were 

not supported by the results are otherwise meaningfully interpretable, as 

outlined in the relevant sections above. While there were some differences in 

the significance of the correlations between Sample One and Sample Two, 

the overall pattern of relationships is similar across both samples. As can be 

seen in Figure 6.1, the error management scales show a positive relationship 

with the BAS scale, but the line drops markedly in relation to the Cover Up 

Errors and BAS scales. In contrast, the BIS line shows two peaks for the 

Think about Errors and Communicate to Regulate Emotion scales, 

representing the role of reflection and communication under conditions of 

heightened anxiety when dealing with errors. 
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Figure 6.1. EOQ-R and BIS/BAS scales (n = 417)  

 
 
Learn = Learning from Errors; Think = Think about Errors; ComMge = Communicate to 
Manage Error; ComReg = Communicate to Regulate Emotion; CoverUp = Cover Up Errors. 

 

 

A similar pattern is observed in the results for Sample Two (see Figure 

6.2), with lower BAS correlations with the emotion regulation scales. The BIS 

has its highest correlation with the Think about Errors and Communicate to 

Regulate Emotion scales. In both samples the lines representing BIS and 

BAS almost converge at the Think about Errors point, indicating the important 

role of reflection in coping with errors, both as a proactive response and a 

response to anxiety. Given that both samples are university students, a 

considered response to errors would be expected, within the learning context 

in which errors occur. An area for future research is the inclusion of non-

student samples and whether a similar pattern emerges. 

 

As discussed in chapter 4, the Manage Self quadrant of the error 

orientation framework is represented by two scales in the EOQ-R 

questionnaire, Learning from Errors and Think about Errors, whereas the 

remaining quadrants are represented by one scale. The contrasting results 

between the BIS and the two Manage Self scales supports their inclusion as 

distinct scales. 
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Figure 6.2. EOQ-R and BIS/BAS scales (n = 147) 

 
Learn = Learning from Errors; Think = Think about Errors; ComMge = Communicate to 
Manage Error; ComReg = Communicate to Regulate Emotion; CoverUp = Cover Up Errors. 

 

 

 6.7 Results of EOQ-R and Learning Goal Orientation Correlations 
 

The second construct used for investigating the relationship of error 

orientation and motivational constructs was goal orientation. As discussed in 

chapter 5, Learning Goal Orientation represents an approach that is actively 

goal-directed, persistent in the face of failure and focused on skill mastery, 

characteristics that are similar to descriptions of the Manage Self quadrant. 

The basic premise underpinning the hypothesised relationships between 

EOQ-R and Learning Goal Orientation scales is that management of errors is 

positively associated with Learning Goal Orientation and emotional regulation 

is negatively related. The hypotheses are summarised in Table 6.9. 
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Table 6.9. Learning Goal Orientation and EOQ hypotheses 

 
No. 

 
Hypothesis 

 
9a. 

 
Measures of a Learning Goal Orientation will be correlated to the Learning 

from Errors scale. 
9b. Measures of a Learning Goal Orientation will be correlated to the Think 

about Errors scale. 
10. Measures of a Learning Goal Orientation will be correlated to the 

Communicate to Manage Error scale. 
11. Measures of a Learning Goal Orientation will be negatively correlated to 

the Cover Up Errors scale.   
12. Measures of a Learning Goal Orientation will be negatively correlated to 

the Communicate to Regulate Emotion scale. 

 
 

The results showed a positive correlation between Learning Goal 

Orientation and Learning from Errors scale (Table 6.10), which supported 

Hypothesis 9a. In addition, the Think about Errors scale was positively 

correlated across both samples. These results supported Hypothesis 9b. 

Furthermore, the results revealed a positive correlation between Learning 

Goal Orientation and the Communicate to Manage Error scale, supporting 

Hypothesis 10.  

 

The results revealed a negative correlation between the Learning Goal 

Orientation and Cover Up Errors scales for both samples. Therefore 

Hypothesis 11 was supported. Finally, the results showed no relationship 

between Learning Goal Orientation and Communicate to Regulate Emotion 

scales, which was in contrast with the hypothesised negative relationship. 

Therefore, Hypothesis 12 was rejected. 
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Table 6.10. EOQ-R and Learning Goal Orientation scale correlations 
 

 

Hypothesis EOQ-R Scales 

 

 

Learning Goal 

Orientation 

 

  

Sample 

One 

Sample 

Two 

 

9a 

 

Learning from Errors 

 

   .37** 

 

   .40** 

9b Think about Errors    .35**         .38**  

10 Communicate to Manage Error    .21**    .25** 

11 Cover Up Errors   -.27**    -.34** 

12 Communicate to Regulate Emotion  .02      .13 
**  p < .01 level, one-tailed. 

 

 

Overall, the relationship between EOQ-R scales and Learning Goal 

Orientation were largely as hypothesised, having positive correlations with 

measures of error management strategies and a negative relationship with the 

measure of regulating emotional responses using personal resources. The 

results provide general support for the premise that error management is 

aligned with Learning Goal Orientation, while hiding errors is not.  The 

exception to this general alignment is the lack of a relationship between the 

Communicate to Regulate Emotion and Learning Goal Orientation scales, 

rather than the negative relationship hypothesised (Hypothesis 12). This result 

may reflect the generally heightened anxiety experienced when dealing with 

errors (as noted with the BIS results), 

 

 6.8 Results of EOQ-R and Performance Avoid Goal Orientation Correlations 
 

The next group of hypotheses concerned the nature of the 

relationships between the EOQ-R scales and the Performance Avoid Goal 

Orientation scale (see Table 6.11). This goal orientation reflects a fear of 

failure that manifests itself in a desire to avoid any demonstration of lack of 
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competence to others, in part by setting easily achievable goals. When 

dealing with errors in the workplace, it was expected that the regulatory 

strategies would be related to a Performance Avoid Goal Orientation rather 

than the strategies of error management. 

 

Table 6.11. Performance Avoid Goal Orientation and EOQ-R hypotheses 

 
No. 

 
Hypothesis 

 
13. 

 
Measures of a Performance Avoid Goal Orientation will be positively 

correlated to the Cover Up Errors scale. 
14. A measure of a Performance Avoid Goal Orientation will be positively 

correlated to the Communicate to Regulate Emotion scale. 
15a A measure of a Performance Avoid Goal Orientation will not be related to the 

Learning from Errors scale.   
15b. A measure of a Performance Avoid Goal Orientation will not be related to the 

Think about Errors scale. 
16. Measures of a Performance Avoid Goal Orientation will not be related to the 

Communicate to Manage Error scale. 

 

The results (see Table 6.12) showed that the Cover Up Errors scale 

was correlated to the Performance Avoid Goal Orientation scale for both 

samples. Therefore, Hypothesis 13 was supported. In addition, the results 

showed a positive correlation between the Communicate to Regulate Emotion 

and Performance Avoid Goal Orientation scales, supporting Hypothesis 14. 

 

The Learning from Errors scale demonstrated a negative correlation 

using data from the first sample, in contrast to the expected zero relationship, 

although Hypothesis 15a appears to be supported by the results using data 

from the second sample. However, a test of the difference between the two 

correlations indicates there is no significant difference (p = .19), and the 

smaller sample may not have had the statistical power to identify a modest 

relationship. Therefore, Hypothesis 15a was rejected. 
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Table 6.12. EOQ-R and Performance Avoid Goal Orientation scale 
correlations 

 
Hypothesis EOQ-R Scales 

Performance Avoid Goal 

Orientation 

 
  

 
Sample One 

 
Sample Two 

 
13 

 
Cover Up Errors 

         
     .37**  

    
   .27** 

14 Communicate to Regulate Emotion      .16**    .21**  
15a Learning from Errors     -.22**   -.13 
15b Think about Errors     -.04        -.11  
16 Communicate to Manage Error     -.10*      .05 

* p < .05 level, one-tailed. **  p < .01 level, one-tailed. 

 

 

The Think about Errors scale had no significant relationship with the 

Performance Avoid Goal Orientation scale. Therefore, Hypothesis 15b was 

supported. Finally, the results using data from the first sample showed a 

moderate correlation between the Communicate to Manage Error and 

Performance Avoid Goal Orientation scales, although the second sample 

results were supportive of the no relationship hypothesis. However, a test of 

the difference of the correlations across the two samples showed they were 

not significantly different (p = .07), suggesting the smaller sample size had 

insufficient power to detect a modest relationship. Consequently, Hypothesis 

16 was not supported. 

 

The results supported the premise that emotional regulation in coping 

with errors is related to Performance Avoid Goal Orientation. However, the 

relationship between this goal orientation and error management is more 

divergent than hypothesised, with the negative relationship between the 

Performance Avoid Goal Orientation scale and both the Learning from Errors 

and Communicate to Manage Error scales. What is particularly interesting is 

that Communicate to Manage Error scale had a positive relationship with BIS 
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(hypothesis 4a), reflecting the dual role of communication in managing errors 

and regulating emotional responses. However, the negative relationship 

between the Communicate to Manage Error and Performance Avoid Goal 

Orientation scales supports earlier research that Performance Avoid Goal 

Orientation is highly avoidant and can result in maladaptive coping strategies, 

such as reduced help seeking.  

 

 6.9 Results of EOQ-R and Performance Prove Goal Orientation Correlations 
 

The final group of hypotheses concerned the relationship between 

error orientation and a Performance Prove Goal Orientation. This goal 

orientation had been identified as more complex than either a Learning Goal 

Orientation or Performance Avoid Goal Orientation in that it shares with 

Performance Avoid Goal Orientation a fear of failure. Yet rather than 

producing predominantly avoidance behaviours, Performance Prove Goal 

Orientation results in attempts to display competence and to prove one’s 

worth.  

 

The hypotheses associated with a Performance Prove Goal Orientation 

(see Table 6.13) reflected the discrepancy between defensive internal 

functioning (fear of failure) and approach oriented external appearance 

(display of competence). In an effort to demonstrate competence, errors are 

likely to be reflected upon in an effort to avoid their recurrence (represented 

by the Manage Self quadrant), simultaneously hiding the mistake from others 

(Regulate Self quadrant), as their occurrence is antithetical to a show of 

competence, as is discussing errors with others (Manage Other and Regulate 

Other quadrant). Therefore, individuals with a high score on the Performance 

Prove Goal Orientation scale are likely to attempt to handle errors by the use 

of personal resources rather than social resources. 
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Table 6.13. Performance Prove Goal Orientation and EOQ-R hypotheses 

 
No. 

 

Hypotheses 
17a. A measure of a Performance Prove Goal Orientation will be positively 

correlated to the Learning from Errors scale 
17b A measure of a Performance Prove Goal Orientation will be positively 

correlated to the Think about Errors scale. 
18. A measure of a Performance Prove Goal Orientation will be positively 

correlated to the Cover Up Errors scale. 
19. A measure of a Performance Prove Goal Orientation will be negatively 

correlated to the Communicate to Manage Error scale. 
20. A measure of a Performance Prove Goal Orientation will be negatively 

correlated to the Communicate to Regulate Emotions scale. 

 

 

The results showed a positive correlation between the Learning from 

Errors scale and the Performance Prove Goal Orientation scale (see Table 

6.14), which supported Hypothesis 17a. In addition, there was a positive 

correlation between the Think about Errors and Performance Prove Goal 

Orientation, supporting Hypothesis 17b. However, the results revealed no 

relationship between the Cover Up Errors and the Performance Prove Goal 

Orientation scales using data from the first sample and a modest relationship 

using data from the second sample. A further analysis of the results indicated 

the difference between these correlations was not significant (p = .23). 

Therefore, Hypothesis 18 was not supported.  

 

The results indicated a positive correlation between Communicate to 

Manage Error and Performance Prove Goal Orientation scales for both 

samples. Consequently, Hypothesis 19 was rejected. Furthermore, the results 

revealed a positive relationship across both samples for the Communicate to 

Regulate Emotion and Performance Prove Goal Orientation scales. 

Consequently, Hypothesis 20 was also rejected. 
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Table 6.14. EOQ-R and Performance Prove Goal Orientation scale 
correlations 

 
Hypothesis EOQ-R Scales 

Performance Prove Goal 

Orientation 

 
  

 
Sample One 

 
Sample Two 

 
17a 

 
Learning from Errors 

 
    .14** 

 
   .19* 

17b Think about Errors     .25**         .15*  
18 Cover Up Errors     .08     .15* 
19 Communicate to Manage Error     .22**      .21** 
20 Communicate to Regulate Emotion     .23**    .22**  

* p < .05 level, one-tailed. **  p < .01 level, one-tailed. 

 

 

Overall, the results relating to the relationship between Performance 

Prove Goal Orientation and the error orientation framework were the most 

problematic in terms of support for the hypotheses presented in chapter 6. In 

particular, the distinction between personal and social resources and their 

relationship with Performance Prove Goal Orientation was not supported. The 

positive correlation between the Performance Prove Goal Orientation scale 

and both Communication scales suggest that, contrary to expectation, the use 

of social support is actively sought by individuals with a high score on the 

Performance Prove Goal Orientation scale. In addition, the type of social 

support sought is equally balanced between being instrumental to correcting 

the error and providing emotional support for the individual. 

 

One conclusion drawn from the results is that Performance Prove Goal 

Orientation is associated with a far broader range of error coping strategies 

that initially proposed. Rather than being restricted to the use of personal 

resources to deal with error, there is a strong relationship between 

Performance Prove Goal Orientation and the use of social resources to both 

manage error and reduce anxiety. The results are in marked contrast with 

earlier research that identified an avoidance of social interaction in dealing 

with mistakes. Furthermore, the positive correlations between Performance 
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Prove Goal Orientation scale and all EOQ-R scales, with exception of Cover 

Up Errors, suggests that this goal orientation is more positively framed than is 

often proposed in the literature. This is explored further in chapter 9. 

 

 6.10 Discussion of Goal Orientation and EOQ-R 
 

When presented numerically, the relationships between error 

orientation and goal orientation scales may seem complex, but a pattern of 

relationships is more easily discernable when the correlations are presented 

graphically.  

 
Figure 6.3. EOQ-R and Goal Orientation scales (n = 417) 

 
LGO = Learning Goal Orientation; PAGO = Performance Avoid Goal Orientation; PPGO = 
Performance Prove Goal Orientation; Learn = Learning from Errors; Think = Think about 
Errors; Commge = Communicate to Manage Error; Comreg = Communicate to Regulate 
Emotion; CoverUp = Cover Up Errors. 

 

In Figure 6.3 the line representing the correlations between measures 

of Learning Goal Orientation and the EOQ-R scales revealed a logical pattern 

in the relationships, with positive correlations with error management scales, 

falling to nil or negative correlations for emotional regulation scales. The line 

representing the correlations between measures of Performance Avoid Goal 

Orientation and the EOQ-R scales showed a counter relationship with error 

management and regulatory strategies. That is, the relationships with error 

management scales were negative, but there were positive correlations with 

emotional regulation scales. In contrast to both of these goal orientations, the 
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line representing a Performance Prove Goal Orientation showed little 

deviation, with a relatively horizontal line.  

 

The results of Sample Two (see Figure 6.4) show a similar pattern of 

relationships, with the line representing Learning Goal Orientation falling from 

the positive correlations with error management scales to negative 

correlations with emotional regulation. Also similar to Figure 6.3 is the 

relationship of Performance Avoid Goal Orientation and the EOQ-R scales, 

moving from a negative relationship with error management scales to positive 

correlations with emotional regulation scales. Finally, the relatively horizontal 

line of the Performance Prove Goal Orientation is similar to that found in the 

earlier figure. Therefore, although there are some minor discrepancies in the 

significance of correlation across samples, the overall pattern of relationships 

is very similar.  

 
Figure 6.4. EOQ-R and Goal Orientation scales (n = 147) 
 

 
 
LGO = Learning Goal Orientation; PAGO = Performance Avoid Goal Orientation; PPGO = 
Performance Prove Goal Orientation; Learn = Learning from Errors; Think = Think about 
Errors; Commge = Communicate to Manage Error; Comreg = Communicate to Regulate 
Emotion; CoverUp = Cover Up Errors. 
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 6.11 Conclusions 

 

One of the major differences between the error orientation framework 

presented in this thesis and earlier research into error orientation is the focus 

on social resources, distinguishing between communication to support 

emotional needs and to correct error. The results for the BIS hypotheses 

showed a significant difference in the two Communication scales, with a 

greater focus on communication to seek emotional support, even if 

communication was simultaneously used to correct the error. Furthermore, 

the two Communication scales showed differing relationships with the 

Learning Goal Orientation scale and the Performance Avoid Goal Orientation 

scales. Consequently, the results support the incorporation of separate scales 

to measure these differing communication strategies. This, in turn, provides 

support for one of the distinguishing features of the error orientation 

framework. 

 

Results indicated that individuals who use error management 

strategies are not immune to the effects of increased anxiety caused by 

errors. In fact, many of the error management strategies are likely to be 

undertaken within a context of emotional arousal as indicated by the positive 

correlations between the BIS scale and both error management (i.e., Think 

about Errors and Communicate to Manage Errors scales) and emotional 

regulation scales. The results emphasised the importance of dealing with the 

emotional consequences of error, while simultaneously correcting it. Use of 

personal resources to regulate emotions appeared to be more antithetical to 

adaptive error coping behaviours than expected. This was indicated by the 

negative relationship between the Cover Up Errors scale and both the BAS 

and Learning Goal Orientation scales.  However, the anxiety and cautious 

responses associated with BIS functioning may be offset by the influence of 

BAS activity, as suggested by the correlations between BAS and the EOQ-R 

scales (with the exception of Cover Up Errors). Although BIS/BAS has 

received little research focus in relation to error orientation, the results using 

the EOQ-R are promising, and support many of the hypothesised 

relationships. 
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Although some of the aspects of error orientation framework have not 

been researched previously, the results presented in this chapter are largely 

consistent with hypothesised relationships in earlier research. Arenas et al. 

(2006), and Schell and Conte (2008) proposed positive relationships between 

measures of error management and Learning Goal Orientation. The same 

researchers proposed positive relationships between measures of Error 

Averse strategies and a Performance Avoid Goal Orientation. However, while 

much of the earlier research has failed to find support for the hypothesised 

relationships between goal orientation and error orientation scales, the EOQ-

R scales generally correlate as hypothesised with the goal orientation scales, 

albeit with a small number of exceptions. 

 

Bivariate correlational analysis, as reported in this chapter, is useful in 

examining the relationship between two variables, and testing for convergent 

and divergent validity. This further allows tests of the relative strength of 

relationships, such as when testing the significance of differences between 

correlations, allowing some assessment of overall patterns. However, this 

rapidly becomes too complex for effective analysis of broader models of 

relationships, for which more advanced analyses, such as structural equation 

modelling, are required. Therefore, before considering the theoretical and 

practical implications of the results, a final investigation of the relationships is 

reported. In the following chapter, a model is developed that integrates the 

various constructs (error orientation, goal orientation and BIS/BAS) into a 

single framework. In this way, limitations of research based purely on bivariate 

correlations are addressed by incorporating multiple variables into a single 

model using structural equation modelling techniques. 
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Chapter 7  Study Four: Integrated Model 
 

The hypotheses discussed in earlier chapters were based on the 

premise that error management coping strategies are proactive and results 

focused, whereas coping strategies to regulate emotions are reactive and 

defensive. Results of the correlational analyses provided in chapter 6 showed 

considerable support in terms of convergent and divergent construct validity. 

However, simply correlating the EOQ-R scales to goal orientation and 

Behavioural Inhibition System/Behavioural Activation System (BIS/BAS) 

scales provides only a limited overview of these relationships. As argued 

previously, each of these constructs (error orientation, goal orientation and 

BIS/BAS) is influenced by underlying dimensions of motivation. So, in this 

chapter, error orientation, goal orientation and BIS/BAS are integrated into a 

single model whereby the influence of the underlying motivation constructs of 

Approach and Avoidance is tested. 

 

The idea of error orientation being either proactive and approach 

oriented or reactive and avoidant is not new.  As discussed in chapter 2, 

several researchers have used this differentiation to group EOQ scales into 

two categories, sometimes referred to as Error Manage and Error Averse 

orientations (e.g., Arenas et al., 2006; van Dyck et al., 2005). The distinction 

is also found in the error management and emotional regulation strategies of 

the error orientation framework presented chapter 2. In line with the earlier 

studies, the behaviours associated with the error management quadrants of 

the error orientation framework represent an approach orientation to dealing 

with errors. In contrast, the behaviours associated with the regulatory 

quadrants of the framework demonstrate a more avoidant orientation to error. 

However, the use of social resources in coping are associated with both 

approach and avoidance orientations in that communication can play a dual 

role by being instrumental in managing a situation as well as aiding in the 

reduction of anxiety (Carver & Connor-Smith, 2010). Consequently, 

communication with the intention of regulating anxiety can be influenced by an 

approach orientation and communicate to manage errors may be influenced 

by an avoidance orientation. It is hypothesised that an integrated model that 
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includes error orientation factors identified in the confirmatory factor analysis 

in chapter 3 are influenced by the motivation drivers of approach and 

avoidance in line with the relationships outlined above. 

 

As discussed in chapter 4, the distinction between approach and 

avoidance is integral to the concept of BIS/BAS that, although a theory of 

personality, is based on the influence of approach and avoidance motivation. 

Furthermore, achievement goal (the context in which goal orientation is 

understood) is “a future-focused cognitive representation that guides 

behaviour to a competence-related end state that the individual is committed 

to either approach or avoid” (Hulleman, Schrager, Bodmann, & Harackiewicz, 

2010, p. 423). Consequently, the constructs of error orientation, goal 

orientation and BIS/BAS can be understood in the context of the basic 

motivation dimensions of approach and avoidance. 

 

There is an absence of modelling research of the influence of approach 

and avoidance motivations in the field of error orientation, but several 

researchers have incorporated BIS/BAS and goal orientation into such 

models. Of particular note is the work undertaken by Elliot and Thrash (2002; 

2010) and Furnham and Jackson (2007). The conceptual basis of these 

particular models is the integration of constructs that are believed to have a 

neurophysiological basis (i.e., BIS/BAS) with constructs that have a social-

cognitive basis (i.e., goal orientation). Elliot & Thrash developed a model that 

brought together “domain-general, biologically based temperaments with 

domain-specific social-cognitive goals” (2002, p. 814). Elliot and Thrash 

argued that while temperaments offer a broad description of how behaviour is 

energised, they lack the specifics in explaining the direction of behaviour. In 

contrast, the social-cognitive approaches are able to account for the direction 

of behaviour but lack “cogent explanation for energization” (2002, p. 814), that 

is, social-cognitive approaches are unable to account for the stability of 

personality. 
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In the Elliot and Thrash (2002) model, BAS, Learning Goal Orientation, 

Extraversion and Positive Emotionality were described as positively valenced, 

influenced by the approach temperament latent variable. In contrast, BIS, 

Performance Avoid Goal Orientation, Introversion and Negative Emotionality 

were described as negatively valenced and influenced by the avoid 

temperament factor. A complexity arises with the Performance Prove Goal 

Orientation, which Elliot and Thrash argued incorporated aspects of both 

approach and avoidance, representing a desire to display competence 

(approach) and at the same time fearful of failure (avoid). Even though the 

earlier work by Elliot and colleagues supported the more complex 

conceptualisation of Performance Prove Goal Orientation (Elliot & Church, 

1997; Elliot & McGregor, 2001; Elliot & Thrash, 2002), Elliot and Thrash 

revised their conclusion and argued that Performance Prove Goal Orientation 

is influenced only by an approach temperament (Elliot & Thrash, 2010). 

 

One explanation for the varying findings of the influence of avoidance 

temperament on Performance Prove Goal Orientation is differences in the 

scales used to measure the Prove Orientation. Some measures are based on 

the appearance of competence (trying to look good compared to others), 

which tends to be influenced by approach and avoidance temperaments 

(Hulleman et al., 2010). Other measures of the orientation are normative 

comparison of competence (trying to perform better than others), which tends 

to be influenced by an approach temperament (Hulleman et al., 2010). The 

measure of Performance Prove Goal Orientation used in the current study has 

aspects of both normative and appearance components, such as “I like to 

show that I can perform better than my co-workers” (VandeWalle, 2001). 

Therefore, it is expected that the VandeWalle Performance Prove Goal 

Orientation scale, which was used in the current study, will be influenced by 

both approach and avoidance temperaments 

 

 In a separate study, Furnham and Jackson (2007) introduced a 

biosocial model that brought together BIS/BAS and goal orientation with the 

intention to “integrate RST with the social-cognitive basis of behaviour” (p. 

440). Their pathway model showed the influence of approach temperament 
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on BAS, which in turn influenced Learning Goal Orientation. The model had a 

single Performance Goal Orientation factor, influenced by BIS, rather than 

distinguishing between Performance Prove and Performance Avoid Goal 

Orientation. Although quite different to the model of Elliot and Thrash, the 

underlying alignment, in Furnham and Jackson’s model, between approach 

temperament, BAS and Learning Goal Orientation, and between avoidance 

temperament, BIS and Performance Goal Orientation are conceptually 

compatible with the model of Elliot and Thrash.  

 

The analyses of correlations presented in the previous chapter focused 

on the relationship between error orientation and both BIS/BAS and goal 

orientation. There was no analysis of relationships between BIS/BAS and goal 

orientation, as this was not the focus of earlier chapters. However, given the 

relationships proposed by Elliot and Thrash (2002) and Furnham and Jackson 

(2007), certain correlations would be expected between BIS/BAS and goal 

orientation. On the basis of such research, it is hypothesised that 

 

Hypothesis 21 

BAS and Learning Goal Orientation scales have a positive correlation 

 

Hypothesis 22 

BIS and Performance Avoid Goal Orientation scales have a positive 

correlation; and, 

 

Hypothesis 23 

Performance Prove Goal Orientation scale has a positive correlation with 

both BAS and BIS scales. 

 

However, the models proposed by Elliot and Thrash (2002; 2010) and 

Furnham and Jackson (2007) represent the integration of constructs from 

differing domains, that is, the general domain of personality (represented by 

BIS/BAS) and the more specific domain of goal orientation. As such, the level 

of analysis undertaken by such researchers has gone beyond mere 

correlation and moved into structural equation modelling. In line with that 
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approach, it is proposed that the error orientation variables can be 

incorporated into a developing field of integrating broad constructs. Such 

models bring together constructs that represent stable responses to 

motivators (i.e., BIS/BAS) and the more specific responses to events (i.e., 

goal orientation). As outlined in chapter 1, one of the reasons that taxonomies 

of error coping strategies have failed to gain traction is that they have not 

bridged the gap between the coping activities associated with a specific error 

and a more general model of coping. The development of a model of error 

coping that is clearly positioned within established models of motivation is a 

step towards bridging that gap. The model proposed in this chapter extends 

the research into the integration of constructs from differing domains by 

incorporating the social-cognitive constructs of error orientation with 

constructs with a more biological basis. 

 

 7.1 Model Development 
 

The integration of error orientation, BIS/BAS and goal orientation into a 

single model was developed on the premise that positively valenced factors 

were influenced by an approach temperament and negatively valenced 

factors were influenced by an avoidance temperament (Carver & Harmon-

Jones, 2009; Elliot & Thrash, 2010). Approach temperament and avoidance 

temperament were used as the exogenous latent variables, that is, variables 

that are not directly observed and are not influenced by other latent variables 

within the model (Byrne, 2005). The endogenous latent variables (influenced 

by the exogenous variables of approach and avoid temperaments) 

corresponded to the measures of BIS/BAS, goal orientation and error 

orientation. However, an additional endogenous latent variable (Manage Self) 

was modelled to reflect the theoretical relationship between Learning about 

Errors and Think about Errors that was proposed in the Error Orientation 

Framework. The resulting structural model is shown in Figure 7.1.  
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Figure 7.1. Hypothesised model 

 
MgeSelf = Manage Self; Learn = Learning from Errors; Think = Think about Errors; ComMge = 
Communicate to Manage Error; ComRg = Communicate to Regulate Emotion, CoverUp = Cover Up 
Errors; BAS. = Behavioural Activation System; LGO = Learning Goal Orientation; PPGO = Performance 
Prove Goal Orientation; PAGO = Performance Avoid Goal Orientation; BIS. = Behavioural Inhibition 
System; App = Approach. 
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7.1.1 Error Orientation 

The factor structure presented in chapter 3 was used as the basis for 

modelling the relationships between the error orientation factors and 

exogenous variables in Figure 7.1.  The model included 19 manifest variables 

associated with items of the EOQ-R, each loading onto the relevant error 

orientation factor. As can be seen on the left hand side of figure, the Manage 

Self (with first order factors Learning from Errors and Think about Errors), 

Communicate to Manage Error, Communicate to Regulate Emotion and 

Cover Up Errors factors represented the endogenous error orientation 

variables. 

 

Structural paths linked the approach temperament factor to the error 

management factors of Manage Self and Communicate to Manage Error, 

which represented the positively valenced error orientation factors. Structural 

paths also linked the avoidance temperament factor to the regulatory error 

orientation factors of Cover Up Errors and Communicate to Regulate Emotion, 

representing the negatively valenced error coping strategies. Additional paths 

were incorporated (approach temperament to Communicate to Regulate 

Emotion factors and avoidance temperament to Communicate to Manage 

Error factors), recognising the dual influence on communication in coping with 

error. Furthermore, a structural path was included from the avoidance 

temperament factor to the Think about Errors factor, recognising that 

rumination can play roles in dealing with error. 

 

7.4.2 BIS/BAS 

In order to incorporate the BIS/BAS variables into the hypothesised 

model, the manifest variables associated with the endogenous BIS/BAS 

variables required review. Structural equation modelling assumes the use of 

continuous data, whereas the responses to the questionnaires were based on 

Likert scales. The BIS/BAS items were measured on a four-point Likert scale, 

which runs the risk of the data being too coarsely categorised to be treated as 
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continuous3

 

, with an increased risk of non-normality in distribution (West, 

Finch, & Curran, 1995). As parcelling improves the distribution normality of 

the data and is likely to lead to greater stability in the estimates (West et al.), 

the BIS/BAS items were parcelled to create larger variables from the 20 items 

within the questionnaire.  

However, a risk of using parcelled items is that model misspecification 

is not identified (Cattell & Burdsal, 1975). Fortunately, BIS/BAS is a well-

established measure that has been used extensively in research. The BAS 

scale consists of three subscales representing Reward Responsiveness, 

Drive and Fun-Seeking. Consequently, items from the subscales were 

parcelled to create three manifest variables of BAS Reward (BASR), BAS 

Drive (BASD) and BAS Fun (BASF). These three measures were treated as 

manifest variables with structural paths in the model from an overall BAS 

factor.  

 

The BAS and BIS endogenous variables are shown at the right hand 

side of the model (top right and bottom right respectively of Figure 7.1). In line 

with the Elliot and Thrash (2007), and Furnham and Jackson (Elliot & Thrash, 

2002) models, the BAS factor was hypothesised to be influenced by the 

approach temperament variable, and the BIS factor influenced by the 

avoidance temperament variable. Consequently, structural paths were 

incorporated in the model from the approach temperament to the BAS factor, 

and from the avoidance temperament to the BIS factor. 

 

7.4.3 Goal Orientation 

The Learning Goal Orientation, Performance Prove Goal Orientation 

and Performance Avoid Goal Orientation endogenous variables are also 

shown on the right hand side of Figure 7.1. The structural paths in the model 

were in line with the valence of the factor, linking all endogenous variables to 

one or both of the exogenous variables of approach and avoidance 

                                            
3 The error orientation and goal orientation items used a five-point and seven-point Likert 
scale respectively, which are acceptable for use in SEM. 
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temperaments. Elliot and Thrash (2002) described a Learning Goal 

Orientation as pure in that the Learning Goal Orientation latent variable 

loaded onto the approach and not avoid latent factor. A Performance Avoid 

Goal Orientation was similarly described as pure because the latent variable 

loaded onto the avoid and not approach exogenous factor. As previously 

discussed, a more complex relationship was modelled for Performance Prove 

Goal Orientation and structural paths were included to represent the influence 

of both approach and avoidance on the Performance Prove Goal Orientation 

latent.  

 

 7.2 Participants 

 

Five hundred and seventy one (N = 571) students completed the 

survey, consisting of the combined responses of participants in Study Three. 

Of these participants, 368 were female, representing 64% of the total sample. 

Ages range from 17 years to 61 years (M = 22.78 years, SD = 6.70) and 

classes were held across five campuses, covering the disciplines of Arts (n = 

169, 30%), Business (n = 271, 47.5%), Education (n = 86, 15%), Health (n = 

25, 4%) and Law (n = 20, 3.5%). There were 422 students attending a first 

year undergraduate class (74%), 57 students attending a second year 

undergraduate class (10%) and 92 students attending a postgraduate class 

(16%). The majority of participants were in employment (67%) with work 

experiencing ranging from 3 months to 36 years (M = 5.53, SD = 6.0).  

 

 7.3 Measures 

 

The 61-item extended EOQ was completed by participants, with 19 of 

those items used in the analysis (relating to the 19-item EOQ-R derived from 

the earlier studies).  The second instrument used was the Behavioural 

Inhibition and Behavioural Activation Questionnaire (Carver & White, 1994) 

and final instrument the Goal Orientation Questionnaire (VandeWalle, 1999, 

2001). Full details of the measures have been provided in chapter 6.  
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 7.4 Data Analysis 

 

Pearson product moment correlations were calculated using SPSS v18 

and were the basis for testing hypotheses 21 to 23. Structural Equation 

Modelling (SEM) was undertaken using AMOS v18. The criteria for model fit 

were as described in Study One, that is, Chi-squared test statistic and several 

goodness of fit indices (CFI, TFI, SRMR, RMSEA). The basis of the SEM was 

as described in the earlier Model Development section. As outlined in that 

section, it was necessary to parcel the BIS items, and the parcels were 

created from an analysis of its principal components, using an oblique oblimin 

rotation, in line with the procedure recommended by Hall, Snell and Foust 

(1999) and applied by Thompson (2005). Three components were extracted 

to allow the BIS endogenous factor to be just specified. In this way, the 

modelling of BIS/BAS factors differs to that of Elliot and Thrash (2002; 2010) 

who used a random allocation of items to form parcels. The advantage of 

parcelling in accordance with recognised subscales and principal components 

is that the potential loss of variance within the factor caused by parcelling is 

minimised (Hall, et al., 1999). 

 

 7.5 Results of Correlation Analysis 

 

The results showed a positive correlation between the BAS and 

Learning Goal Orientation scales (see Table 7.1) for both samples. The 

results also showed a positive correlation between the BIS and Performance 

Avoid Goal Orientation for both samples. The Performance Prove Goal 

Orientation scale had positive correlations with both BIS and BAS for both 

samples. Therefore, the hypotheses were supported, including those relating 

to the more complex nature of Performance Prove Goal Orientation. 
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Table 7.1. Correlations BIS/BAS and goal orientation 

Scales 1 2 3 4 5 

1. BIS 1 .15**  -.10* .22**  .39** 
2. BAS   .19** 1   .42** .41**  -.01 
3. Learning Goal Orientation   .06 .30** 1 .35**  -.27** 
4. Performance Prove Goal Orientation .15* .39** .17* 1   .24** 
5. Performance Avoid Goal Orientation  .18*  .10 -.24** .29** 1 
 
* p < .05 level, one-tailed. ** p < .01 level, one-tailed. Correlations based on Sample One data 
are above the diagonal, and correlations based on Sample Two data are below the diagonal.  

 

 7.6 Results of Structural Equation Modelling 

 

The first step in the model testing was the parcelling of the BIS items 

and the exploratory factor analysis results are presented in Table 7.2. The 

results indicated that the third, fourth and sixth BIS items formed one factor 

(relating to negative appraisal), the fifth and seventh BIS items formed a 

second factor (relating to fearfulness, both reverse scored) and a third factor 

comprised the first and second BIS items (relating to anxiety). The three 

factors were incorporated into the model outlined in Figure 7.2.  

 

Table 7.2. Structure Matrix of BIS 
  1 2 3 

 

BIS4  

 
I feel pretty worried or upset when I think or know 
somebody is angry at me 
 

 
.845 

 

.222 

 

.438 

BIS6 I feel worried when I think I have done poorly at 
something 
 

.753 .017 .207 

BIS3 Criticism or scolding hurts me quite a bit 
 

.741 .206 .544 

BIS7 I have very few fears compared to my friends 
 

.035 .827 .068 

BIS5 Even if something bad is about to happen to me, I 
rarely experience fear or nervousness 
 

.181 .820 .120 

BIS1 If I think something unpleasant is going to happen 
I usually get pretty ‘worked up’ 
 

.301 .104 .878 

BIS2 I worry about making mistakes .451 .099 .852 
Extraction method: Principal Component Analysis. Rotation method: Oblimin with Kaiser normalisation. 
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The model was tested and the results did not support the proposed 

model, with a significant Chi-squared test statistic and several of the non-

significant fit indices (X2
(615) = 1734.06, p < .001; TLI = .87; CFI = .88: RMSEA 

= .057 [CI = .054 - .060] SRMR = .08). Modification indices of the model were 

examined to identify potential problems with the model and two modifications 

were made as a result. On this basis, the residual error terms on the 

endogenous variables associated with the use of social resources (Manage 

Other and Regulate Other), plus the error terms on the Manage Other and 

Manage Self variables were allowed to correlate.  

 

While post-hoc modification has been criticised as running a “risk of 

capitalization on chance factors” (Byrne, 2005, p. 248), using modification 

indices as a guide to revising the model allows further investigation. 

Nevertheless, such revision must be justified on conceptual grounds and not 

simply be empirically driven. Given the dual nature of communication that has 

been described throughout this thesis, and the close association between 

strategies to manage errors, regardless of resources used, correlations 

between the associated residual error terms are justified. No modifications 

were made to BIS/BAS and goal orientation as these factors are established 

by earlier research and, as such, modifications could not be justified 

conceptually. 

 

The results of the modified model (see Figure 7.2) showed an 

improvement in all fit indices. The CFI (.90), RMSEA (.053) and SRMR (.07) 

were within acceptable bounds. However, the Chi-squared test statistic was 

significant and the TLI result (< .90) remained below the acceptable cutoff. All 

the estimated path coefficients are significant (p < .01) except between the 

Manage Other endogenous variable and the Avoid exogenous variable, and 

between the BIS endogenous variable and the BIS57 manifest variable (p < 

.05). In addition, an examination of the unstandardised solution (see Table 

7.3) revealed that all estimates were both reasonable and statistically 

significant. Furthermore, all standard errors appeared to be in good order. 
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Figure 7.2. Integrated model 

 
X2

 (613) = 1583.32, p<.001; TLI = .89; CFI = .90: RMSEA = .053 [CI = .050 - .056] SRMR = .07. 
Coefficients in the figure are standardised. MgeSelf = Manage Self; Learn = Learning from Errors; 
Think = Think about Errors; ComMge = Communicate to Manage Error; ComRg = Communicate to 
Regulate Emotion; CoverUp = Cover Up Errors; BAS. = Behavioural Activation System; LGO = Learning 
Goal Orientation; PPGO = Performance Prove Goal Orientation; PAGO = Performance Avoid Goal 
Orientation; BIS. = Behavioural Inhibition System; App = Approach. 
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Table 7.3: Factor Loadings 

Variable (or first order factor)  Factor Estimate Standard 
Error Critical Ratio 

Manage Self : Approach   .45 .06  7.07 
Communicate to Manage Error : Approach   .32 .06  5.85 
Communicate to Regulate Emotion : Approach   .29 .06  4.76 
Communicate to Manage Error : Avoid   .19 .09  2.18 
Communicate to Regulate Emotion : Avoid 1.10 .16  6.84 
Cover Up  : Avoid 1.00   
Think about Errors : Avoid   .65 .12  5.28 
BAS : Approach 1.00   
Learning Goal Orientation : Approach   .94 .12  7.61 
Performance Prove Goal Orientation : Approach   .59 .09  6.89 
Performance Prove Goal Orientation  : Avoid   .99 .16  6.41 
Performance Avoid Goal Orientation : Avoid 1.80 .23  7.74 
Learning from Errors : MgeSelf 1.00   
Think about Errors : MgeSelf 1.17 .12  9.85 
BIS : Avoid 2.25 .29  7.79 
Lrn1 : Learn   .85 .05 16.82 
Lrn2 : Learn   .90 .05 16.59 
Lrn3 : Learn 1.12 .06 20.58 
Lrn4 : Learn 1.00   
Thk1 : Think.   .85 .05 15.74 
Thk2 : Think.   .88 .06 15.97 
Thk4 : Think.   .98 .06 17.89 
Thk5 : Think. 1.00   
ComPrA : ComMge   .91 .07 13.64 
ComPrB : ComMge   .97 .07 14.00 
ComPrC : ComMge 1.06 .07 15.41 
ComPrD : ComMge 1.00   
ComEmA : ComRg   .91 .05 18.36 
ComEmB : ComRg   .99 .05 19.62 
ComEmC : ComRg 1.00   
Cov2 : CoverUp.   .93 .10  9.51 
Cov4 : CoverUp. 1.15 .11 10.95 
Cov5 : CoverUp. 1.19 .11 11.17 
Cov6 : CoverUp. 1.00   
BASR : BAS. 1.00   
BASD : BAS. 1.15 .14  8.53 
BASF : BAS.   .87 .12  7.58 
GOL1 : LGO 1.00   
GOL2 : LGO   .86 .04 20.18 
GOL3 : LGO 1.00 .05 21.69 
GOL4 : LGO   .84 .05 18.63 
GOP1 : PPGO 1.00   
GOP2 : PPGO 1.16 .07 16.96 
GOP3 : PPGO 1.04 .07 15.13 
GOP4 : PPGO 1.25 .08 16.49 
GOA1 : PAGO 1.00   
GOA2 : PAGO 1.02 .06 18.25 
GOA3 : PAGO 1.34 .06 23.08 
GOA4 : PAGO 1.25 .06 21.49 
BIS12 : BIS. 1.00   
BIS346 : BIS.   .99 .10  9.89 
BIS57 : BIS.   .16 .05  3.06 
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 7.7 Discussion 

 

As outlined in section 7.5, the results of the correlational analysis 

support the hypothesised relationships between BIS/BAS and goal 

orientation. Furthermore, the results are aligned to the premise upon which 

the integrated model is based, that is, BAS and Learning Goal orientation are 

influenced by an Approach orientation, while BIS and Performance Avoid 

Goal Orientation are influenced by an Avoidance orientation. The 

Performance Prove Goal Orientation is a more complex, being influenced by 

both Avoidance and Approach orientations. 

  

The model shown in Figure 7.2 offers a perspective on the 

relationships between measures of error orientation, BIS/BAS and goal 

orientation beyond that offered by simple correlational analysis. The model 

supports the proposition that strategies of error management are associated 

with an approach temperament and strategies to regulate emotional 

responses to error are associated with an avoidance temperament. However, 

the model reflects the dual influences of approach and avoidance 

temperaments on several error coping strategies, such that individuals may 

be influenced by conflicting motivations when dealing with error. Reason 

(1990) noted that the consequences of error could be positive or negative, 

and the dual influence of the approach and avoid factors on a range of error 

coping strategies, identified in the model, suggest that such consequences of 

error are not an either/or outcome. The results show that while individuals 

may be proactive in responding to error, influenced by an approach 

orientation, they are cognisant of the negative consequences that may 

accompany errors such as increased anxiety, so are also influenced by an 

avoidance orientation.   

 

The model offers support for an underlying two-factor structure, 

represented by approach and avoidance orientations, which is reminiscent of 

the two-factor models used in the applied EOQ studies. As discussed earlier, 

in applied studies an Error Manage factor was associated with a proactive 

approach to managing errors, while an Error Averse factor was associated 
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with distress experienced as a consequence of error. However, as outlined in 

previous chapters, the results of the applied studies have been inconsistent. 

The model shown in Figure 7.2 demonstrates the dual influence of approach 

and avoidance on a range of error coping strategies, such that error 

management activities (with the exception of Learning from Errors) are not 

solely influenced by an approach orientation. Indeed, an avoidance orientation 

has a significant influence on several of the error coping strategies. The 

results suggests that at the domain-specific level of error orientation, a two-

factor distinction is too blunt to predict actual coping behaviours, given the 

influence of both approach and avoidance, and that coping with error is more 

nuanced than the Error Manage/Error Averse distinction used in earlier 

research suggests. 

 

 The results of the integrated model support the view that the least 

effective coping strategies are associated with the use of personal resources 

to regulate emotion (measured by the Cover Up Errors scale), as these are 

influenced only by an avoidance orientation. As such, they are the least likely 

to address and remove the cause of error. The relationship of BIS with an 

avoidance orientation is consistent with the idea that some individuals have a 

predisposition towards avoidant behaviours (Elliot & Thrash, 2010). In spite of 

such a predisposition, the possible negative consequences for individual 

wellbeing and organisational effectiveness suggest that highly avoidant error 

coping strategies should be reduced where possible. To compensate for the 

strongly avoidant characteristics associated with regulating emotional 

responses to error using personal resources, an approach orientation 

influences all other error coping strategies. Consequently, there are 

opportunities for interventions to encourage individuals to move towards more 

productive error coping strategies.  The dual influence of approach and 

avoidance upon error coping has implications for both theoretical and practical 

perspectives. These implications are discussed in the next chapter.  
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Chapter 8 General Discussion 
 

This thesis opened with lines from the American poet Nikki Giovanni  

“mistakes are a fact of life 

 it is the response to error that counts”.  

 

Most of us have to respond to errors on a daily basis, and in working 

environments such responses can affect organisational productivity and 

individual wellbeing. While much of the current human error research is 

focussed on causality and human reliability, the consequences of error can be 

of major significance (Reason, 1990). Improving our understanding of how 

people cope with errors is an important area of research and the concept of 

error orientation offers a unique avenue by which to pursue this. Error 

orientation recognises that while individuals may experience heightened 

anxiety in dealing with error, individual reflection upon erroneous behaviour 

and seeking support from others are means by which risk of adverse 

consequences may be minimised. Providing feedback to individuals on their 

error orientation, as measured by the EOQ-R, offers the opportunity to build 

self-knowledge of preferred coping behaviours and gain insight into non-

productive responses that can exacerbate rather than control consequences 

of error. 

 

The error orientation construct discussed and refined in this thesis is 

most closely associated with the work of Rybowiak et al. (1999) who 

developed the Error Orientation Questionnaire to measure individual coping 

with errors in the workplace. However, Rybowiak et al. created the EOQ in the 

absence of a fully developed theoretical framework. Furthermore, the original 

six- and eight-factor structures identified by Rybowiak et al. have failed to be 

replicated (Harteis et al., 2008; Korsten et al., 2004; van Dyck, 2000) and 

applied studies using the EOQ have shown inconsistent results (Arenas et al., 

2006; Schell & Conte, 2008). Consequently, there was a clear need for the 
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conceptual and empirical review of error orientation provided in the previous 

chapters. 

 

The primary research aim of this thesis, as described in chapter 1, has 

been to propose an error orientation framework, drawing upon error 

orientation, coping, human factors and motivation literature. This has been 

achieved by recognising the rational and affective responses to error in the 

Management and Regulatory strategies of the framework. The framework also 

incorporates the differing resources (personal and social) used in coping with 

error. The framework was tested and validated using a new measure, that is, 

the Revised Error Orientation Questionnaire (EOQ-R). The second aim of the 

research was to further validate the framework by investigating its relationship 

with theoretically related constructs, namely, goal orientation and the 

Reinforcement Sensitivity Theory construct referred to as Behavioural 

Inhibition System/ Behavioural Activation System (BIS/BAS). These 

relationships were tested by nomological network analysis, the results of 

which were presented in chapter 6, and an integrated model was presented in 

chapter 7. In the main, the results supported hypothesised relationships, and 

there are both theoretical and practical implications of the research.  

 

 8.1 Theoretical implications of research 
 

A distinguishing and conceptually important feature of the error 

orientation framework is the use of social support. However, this is an aspect 

of coping with errors that has been underrepresented in previous error 

orientation research. The limited focus of the EOQ on the social context of 

errors may be a reflection of the limited attention paid to social interaction in 

the broader human error literature (Bannon, 1986; Reason, 1990). However, 

seeking support from others is a key coping strategy and, on this point, the 

error orientation framework deviates from the coping construct of Lazarus and 

Folkman (1984). The Ways of Coping checklist developed by Lazarus and 

Folkman recognised social support, but incorporated both problem- and 

emotion-focused coping in one scale. In this respect, the error orientation 

framework is conceptually closer to the work of Carver, Scheier and 
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Weintraub (1989), who distinguished between the use of communication for 

different purposes, as measured by their Cope inventory. The results 

presented in chapters 6 and 7 support the distinction made by Carver et al. in 

relation to coping, and the results also support the criticism made of earlier 

research in the broader human error field that has focused on the individual 

responses to error and excluded the role of colleagues and managers. The 

importance accorded to social interaction when dealing with errors within the 

current research, provides great scope for future research into the relationship 

of error orientation with other concepts. For example, situational awareness 

(Endsley et al., 2003), the process by which people come to perceive, 

comprehend and manage their environment, is likely to be affected by 

whether individuals are more attentive to aspects of avoid (e.g.,  unpleasant 

emotions) or aspects requiring resolution (e.g., causes of error). 

Consequently, an individual’s approach to situational awareness is likely to be 

associated with their bias towards emotional regulation or error management 

respectively. Likewise, the degree to which someone relies on their own 

resources or those of others when faced with error should be associated with 

the nature of distributed cognition (Hutchins, 1995) within the workplace. 

Exploring distributed cognition should therefore assist in understanding the 

social context of error. 

 

The inclusion of social interactions in the error orientation framework 

represents increased detail in the error orientation construct compared to that 

of Rybowiak et al. (1999). At the same time, the error orientation framework 

represents a narrowing of the construct by its focus on coping, whereas 

Rybowiak et al. included appraisal, while treating coping strategies as 

secondary appraisal. By its exclusion of measures of appraisal (Error Risk 

Taking and Error Anticipation) and distress (Error Strain), the EOQ-R is more 

closely aligned conceptually with the underlying coping construct of Lazarus 

and Folkman (1984) than was the original EOQ of Rybowiak et al. Schell et al. 

(2007) questioned the inclusion of appraisal, arguing that the outcomes of 

primary appraisal reflect “values and beliefs about what is stressful and what 

is not” (Introductory section) rather than dealing with error. Furthermore, 

Schell et al. argued, “it is conceivable that the EOQ attempts to describe a 
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construct space that is too large” (Introductory section). So, the refocusing of 

error orientation evidenced by the structure of the EOQ-R is consistent with 

Schell et al.’s critique of the EOQ. 

 

While supporting the criticism made by Schell et al. (2007) that the 

EOQ is too broad, the results of the model presented in chapter 7 do not 

support  Schell et al.’s proposal that a measure of error orientation should 

abandon its coping origins and be conceptualised within the context of 

motivation. Schell’s argument suggests that coping and motivation are 

unrelated or opposing constructs, whereas the approach taken in the current 

research is one of complementary integration. Linkages between the error 

orientation framework and motivation are significant because much of human 

error research has focussed on limitations in human reliability, suggesting that 

all errors are unintended when some error are the result of deliberate, albeit 

non-malicious, actions. Highly reward responsive behaviours may result in an 

ends justifies the means approach to achieving work objectives, with resultant 

shortcuts and non-standard procedures leading to active and latent errors. 

While employee motivation can play a crucial role in organisational 

productivity, having mechanisms in place to support error coping is essential if 

increased productivity is to be realised. 

 

The integrative approach taken in this thesis is consistent with the spirit 

of Elliot and Thrash’s claim that the “proliferation of constructs has made the 

integration of these constructs a critically important task” (2002, p. 815). In 

line with the recommendation of Elliot and Thrash, the model tested in chapter 

7 confirmed that the approach and avoidance dichotomy found in motivation 

theory provides a basis on which to bring together constructs from different 

research domains. In contrast to the proposal by Schell et al., the EOQ-R 

model demonstrates the compatibility of motivation and coping constructs in 

an error context. 

 

Consistent with this, the model presented in chapter 7 brings together 

biologically based temperaments (BIS/BAS) and the more specific social-

cognitive goals, such as proposed by Elliot and Thrash (2002) and Furnham 
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and Jackson (2007), while incorporating error orientation. The analysis of this 

model provided support for the earlier research of Elliot and Thrash in terms 

of Learning Goal Orientation and Performance Avoid Goal Orientation being 

pure, with a single influence of approach and avoidance temperament 

respectively. The results also supported the conclusion that, when using a 

comparative measure of Performance Prove Goal Orientation, the orientation 

is influenced by both approach and avoidance temperaments, rather than the 

more recent finding of an approach only influence (Elliot & Thrash, 2010).  

 

The model in chapter 7 showed that BIS is influenced by an avoidance 

temperament and BAS is influenced by an approach temperament. In 

contrast, several of the error orientation factors and Performance Prove Goal 

Orientation showed more complex relationships, being influenced by both 

approach and avoidance temperaments to varying degrees. The model is 

consistent with the findings of Furnham and Jackson (2007), in relation to the 

simple relationships between approach and avoid temperaments and 

measures of temperament (BIS/BAS), compared with more complex 

relationships with measure of behavioural responses. The influence of both 

approach and avoidance temperaments on error coping strategies suggests 

that an Orwellian simplification of management strategies good, regulatory 

strategies bad, inherent in the Error Manage and Error Averse dichotomy, is 

unjustified. Instead, the results support a more nuanced interpretation of error 

coping strategies as described by the error orientation framework and 

assessed with the EOQ-R. 

 

The Error Manage/Averse dichotomy found in earlier research (e.g., 

Arenas et al., 2006; van Dyck et al., 2006) was reflected, to some extent, in 

the descriptors of the error orientation framework quadrants provided in 

chapter 2. However, the results support an enhancement of those descriptors, 

such that each quadrant within the error orientation framework can 

incorporate both positive and negative aspects of coping. The following 

sections outline the meaning of the four quadrants of the error orientation 

framework. 
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 8.1.1 Manage Self  
 

Viewing errors as an opportunity to improve skills and future 

performance, as measured by the Learning from Errors scale, is strongly 

influenced by an approach temperament, which is associated with sustained 

efforts to correct error. This quadrant of the error orientation framework also 

incorporates reflection upon how errors occur (Think about Errors scale), 

which is more likely to be associated with increased anxiety because of the 

dual influences of approach and avoidance. Therefore, while strategies 

associated with the Manage Self quadrant represent proactive behaviours, 

there is a risk of excessive rumination on error leading to maladaptive 

responses. Consequently, while error management can be viewed as a 

preferable approach to coping with errors, it can have drawbacks. 

 

 8.1.2 Manage Other 
 

 The use of social support in the correction of error is also influenced 

by approach and avoidance temperaments, although the relationship with 

approach is far stronger than with avoidance. Therefore, the evidence 

supports the proposition made in chapter 2 that Manage Other strategies 

target assistance that is instrumental to error correction. Nevertheless, the 

Manage Other quadrant of the error orientation framework is associated with 

increased anxiety, as evidenced by the influence of both approach and 

avoidance, which may account for the dual role of communication in dealing 

with errors. So, for people who score highly on the Communicate to Manage 

Error scale, error management strategies are not necessarily undertaken in 

the absence of anxiety, but in spite of it. 

 

 8.1.3 Regulate Other 
 

The help seeking associated with the Regulate Other quadrant is more 

closely associated with increased anxiety than the Manage Other quadrant, 

as indicated by the greater influence of avoidance over approach on the 

Communicate to Regulate Emotion factor. Nevertheless, the influence of 

approach temperament when communication is used for emotional support is 
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particularly important as it offers an avenue by which errors can be corrected 

even though the primary intention of the interaction is to deal with the 

emotional responses to error. Communication has great potential to improve 

workplace productivity and individual well being, particularly for those who 

have a temperamental disposition towards avoidance (B. W. Roberts, Caspi, 

& Moffitt, 2001) because social interaction is not restricted to serving 

emotional needs. Therefore, the regulation of emotional responses to error 

using communication is not a bad way of coping, but rather, can support more 

proactive strategies to correct error. 

 

 8.1.4 Regulate Self 
 

The results of positive correlations between the Cover Up Errors and 

both BIS and Performance Avoid Goal Orientation scales align with the 

singular influence of avoidance temperament on the Cover Up Errors factor in 

the model presented in chapter 7. In environments where outcomes are 

required, such as work and academic domains, a high score on the Cover Up 

Errors scale indicates a tendency to hide mistakes in an effort to avoid their 

negative consequences. Such a strategy runs counter to successfully 

resolving errors and may, in fact, be associated with maladaptive behaviours 

such as giving up in the face of mistakes and disengaging from error 

correction. In spite of these seemingly negative aspects of the Regulate Self 

strategies, the Cover Up Errors scale positively correlated with the 

Communicate to Regulate Emotions scale and, as outlined in the Regulate 

Other section above, the use of communication can assist in the proactive 

resolution of errors. Therefore, encouragement of the use of social support 

may assist in moving away from maladaptive aspects of the Regulate Self 

quadrant and towards greater engagement with correcting error. 

 

In summary, the error orientation framework is conceptually distinct 

from the error orientation construct described by Rybowiak et al. (1999). In 

contrast to the EOQ, the EOQ-R describes a construct space that is both 

constrained yet also more detailed. It is more constrained in that it does not 

confound error orientation with primary appraisal, and more detailed because, 
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while retaining the basic distinction between management and regulatory 

coping strategies, it includes the importance of social interaction when dealing 

with errors. Furthermore, the framework enables a more nuanced 

interpretation of error coping strategies rather than the more widely used 

dichotomy of error management and error aversion.  

 

 8.2 Measurement Issues 
 

The foregoing summary demonstrates that the EOQ-R offers improved 

conceptual clarity over the EOQ, but it also has been shown to have 

enhanced measurement clarity. One of the issues identified by Rybowiak et 

al. (1999) was the low reliability of several of the English language EOQ 

scales. The results of the studies reported in chapter 4 show that the 

concerns raised by Rybowiak et al. were justified. The finding is important 

because scales from the EOQ have been used in research in countries where 

the first language is English (Hofmann & Mark, 2006; Mark et al., 2007; Schell 

& Conte, 2008), which is concerning given the relatively poor psychometric 

quality of the EOQ scales. The EOQ-R offers an alternative measure, one 

where the scales have been tested and validated on samples where 

participants’ first language was English.  

 

A further complexity associated with the EOQ is that researchers have 

used different EOQ scales to measure error management (Arenas et al., 

2006; Schell & Conte, 2008; van Dyck et al., 2005), introducing ambiguity in 

terms of whether researchers are using different scales to measure the same 

construct, or whether they are using the same terminology to refer to different 

constructs. The Error Strain scale has generally been used to measure error 

aversion, although as discussed in chapter 2, the scale is a measure of 

distress rather than coping and can be associated with both adaptive and 

maladaptive coping. So, it is not surprising that studies using the Error Strain 

scale have often failed to achieve statistically significant results. The more 

focused and reliable EOQ-R scales should address this and similar concerns 

with the EOQ. 
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Rybowiak et al. (1999) had recommended that further research be 

undertaken with the objective of creating a shorter questionnaire and 

proposed the existence of higher order factors that might allow a reduction in 

the number of items within the questionnaire. The error orientation framework 

provides a conceptual model of higher order factors, which was used as the 

basis for producing a shorter instrument. The EOQ-R consists of 19 items, 

compared with the 37 items of the EOQ, representing a near halving of the 

original. While the reduction can be partially explained by the exclusion of 

measures of appraisal, the EOQ-R offers a greater measurement of 

communication in coping with errors that can be investigated by means of a 

relatively short questionnaire. The results have significant implications in 

terms of interventions on the basis of the error orientation framework and the 

application of the EOQ-R. So, the EOQ-R offers a robust alternative to the 

EOQ, due both to its conceptual underpinning and the evidentiary basis 

reported here, such as results of the confirmatory factor analyses and 

structural equation modelling. 

 

 8.3 Practical Implications of Research 
 

In addition to the conceptual and measurement implications of the 

research, there are several practical implications. The positive and negative 

consequences of error identified by Reason (1990) discussed in chapter 1 

have been recognised in error management training research. Such training 

generally consists of trainees being reminded of the benefits of errors, 

focussing on the individual rather than the social context of the typical 

workplace. In terms of the error orientation framework, the training has 

concentrated on the use of personal resources, and not on social support. 

The application of the principles of the error orientation framework enables a 

broadening of error training interventions, such that the use of social 

networking is encouraged. 

 

The concepts of the error orientation framework and the EOQ-R are 

suitable for use in personal and professional development. Raising self-

awareness of preferred coping strategies, and recognising the advantages 
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(and disadvantages) of such strategies offers obvious potential for improving 

the ability of staff and managers to improve their performance. In particular, 

assessing someone’s error orientation could be coupled with error 

management training to expand awareness of coping options, including social 

support. In this way, the framework and associated EOQ-R would assist in the 

enhancement of error coping behaviours, enabling people to attempt 

alternative strategies and gain confidence in their error coping competence. 

Consequently, anxiety could be regulated and problem-solving enhanced via 

the use of adaptive coping strategies, resulting in organisational advantage 

and improved individual wellbeing. 

 

Rybowiak et al. (1999) claimed that a punitive work environment could 

result in a greater tendency to cover up errors in order to avoid the potential 

negative consequences of censure, demotion or job loss. Such behaviours 

are not conducive to organisational effectiveness because of the increased 

risk of latent errors. Supervisors are often best placed to support 

communication within the team, so that employees seek the appropriate 

assistance to both reduce anxiety experienced and to correct error. 

Consequently, the EOQ-R and error orientation framework have the potential 

to improve supervisory skills, by helping supervisors to recognise the 

importance of social support in coping with error, such that supervisors 

support the development of open lines of communication for employees 

dealing with mistakes, rather than rely upon threat of censure. 

 

The research also has implications for organisational design, 

particularly the structure of support functions such as help desks.  The use of 

help desks is fairly widespread (Govindarajulu, 2002) in terms of providing 

support on a range of issues, but particularly IT related matters. The creation 

of centralised help desks allows the establishment of a grouping of subject 

matter experts available to staff across an organisation, rather than reliance 

on staff within the local organisational unit, who may have varying levels of 

expertise. However, the results of the model presented in chapter 7 show that 

communication when dealing with errors is influenced by both approach and 

avoidance temperaments. Therefore, while the competence of the help giver 
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is important to correct error, the approachability of the help giver is critical, 

particularly when the help seeking is more strongly influenced by an 

avoidance temperament. In the absence of such approachability by help desk 

staff, individuals with an avoidance temperament are unlikely to seek advice 

and uncorrected, latent errors will be more likely. There is a considerable 

amount of research examining the role of trust in communication (e.g., 

Andrews & Delahaye, 2000; McAllister, 1995), which appears to increase 

approach behaviours. Efforts at enhancing trust are most likely to increase 

use of help desks with those who are least likely to rely on others, and most 

likely to avoid dealing with errors, namely those who are particularly high on 

the Cover Up Errors scale. In contrast, those who score highly on the 

Communicate to Manage Error scale may, in fact, be particularly useful at 

providing help, given their willingness to share their own errors and discuss 

how to overcome them. Consequently, the EOQ-R may become a useful tool 

for assisting both individual and organisation error management. 

 

 8.4 Limitations of the Study 
 

While the research reported here has been successful in testing a 

range of models and hypotheses, the foregoing discussion of the implications 

of this research should be considered in the light of the limitations of the 

methodology.  Such limitations primarily concern the generalisability of results 

based on the participants and possible bias introduced by the survey 

instruments.  

 

In terms of the survey, the research relied upon the completion of three 

self-report questionnaires, introducing the risk of common method bias. 

Questionnaire items themselves can introduce bias, such as being ambiguous 

or complex, either grammatically or conceptually (Podsakoff, MacKenzie, Lee, 

& Podsakoff, 2003). Although Spector (2006) claims such risks are generally 

overstated, efforts were taken to minimise bias in the research. The 

preliminary study included the removal of several items that incorporated the 

word wrong, which was considered value-laden and far broader that the term 

error. Furthermore, the pilot study included a clarity rating of the error 
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orientation items in order to identify items that might have introduced bias, 

and several items were removed as a result. Consequently, both the 

preliminary and pilot studies incorporated steps to minimise bias caused by 

ambiguity in the items.  

 

Podsakoff et al. (2003) also identified that bias can be introduced by 

the use of reverse coded items, where respondents can fail to recognise the 

changed direction of the question. Reverse coded items were found in the BIS 

scale (items 5 and 6), and the two items formed a parcel in the model 

presented in chapter 7, with one of the weakest loadings the model. However, 

exclusion of the two items was not considered, given that the Carver and 

White (1994) BIS scale is widely recognised and has been used extensively. 

Nevertheless, it is recognised that the use of reverse coded items may have 

contributed to the relatively low goodness of fit indices for the model 

presented in chapter 7. 

 

Self report measures also introduce bias because of the characteristics 

of the respondents (Podsakoff et al., 2003), such as giving socially desirable 

responses, having a tendency to agree rather than disagree with items, or 

choosing the midpoint response (such as neither agree nor disagree). To 

minimise the risk of bias caused by such factors, the questionnaire kit was 

introduced to participants by comments regarding there being no right or 

wrong answers, and providing assurance about the anonymity of responses. 

Furthermore, the three questionnaires used differing Likert scale anchors 

(error orientation items were rated 1 – 5; goal orientation were rated 1 – 7; 

BIS/BAS were rated 1 – 4) to reduce uniformity in responses. As a result, 

respondents were required to reconsider the rating scale upon commencing 

each questionnaire, reducing the risk of providing the same numerical 

response to all items across the three measures. 

 

The use of students from one university to provide the data may argue 

against the generalisability of the results. Although a wide age range was 

sampled, the inclusion of a broader range of participants would counter 

arguments of limits to generalisability of results. It is possible that respondents 
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may not be representative of non-respondents, although this argument is 

offset to some extent by the relatively high response rate (63%). 

Nevertheless, the use of convenience samples also meant that the 

questionnaires were circulated and, in the main, completed during lectures, 

introducing a contextual bias where responses may have reflected errors in 

an academic context. Rybowiak et al. (1999) developed the error orientation 

construct in relation to work-based coping, and the measure of goal 

orientation used in the research reported here was originally intended for work 

rather than educational environments (VandeWalle, 2001). Although the 

majority of participants were in part time employment, the context of the 

questionnaires’ completion was academic, which may have affected 

responses. Future research using the EOQ-R should incorporate data from a 

representative cross-section of the working population, such as seen in the 

work of Hofmann and Mark (2006; Mark et al., 2007) and Schell and Conte 

(2008).  

 

In spite of these limitations, the research presented in this thesis 

provides a considerable advance in understanding the error orientation 

construct by drawing upon human error literature, goal orientation theory and 

Reinforcement Sensitivity Theory. It also was based on one of the largest 

samples for an English-language study of error orientation, adding to the 

reliability of the results. The focus on native English speakers in the 

development and initial testing of the EOQ-R, along with the mixed 

employment, gender and age of the samples, adds to the confidence that 

readers can have in the findings. Rather than detracting from the findings of 

this research, the limitations suggest areas of future research upon which to 

build our knowledge of how people cope with errors. 

 

 8.5 Future Research 
 

The results obtained offer a range of options for further research, some 

of which have been outlined in the above section, such as replication studies 

that include non-student participants. However, there are additional avenues 

to further develop the error orientation research.  
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 8.5.1 Predictive validity of EOQ-R 
 

Zhao and Olivera (2006) claimed “researchers have not yet explored 

why there is an association between attitudes toward errors and individual 

differences or whether these attitudes relate to cognitions and behaviours in 

response to actual errors” (p. 1025). In spite of Zhao and Olivera’s (2006) 

criticism, there have been several studies that have examined the relationship 

of several EOQ scales and measures of performance at the organisational 

level (Hofmann & Mark, 2006; Mark et al., 2007; van Dyck et al., 2005) and 

individual (Arenas et al., 2006). The results have shown limited support for a 

relationship between positive outcomes and error management strategies and 

no support for relationships between poor outcomes and error averse 

strategies.  The utility of a questionnaire, such as the EOQ-R, is ultimately 

determined by its relationship to performance in dealing with errors. As 

Nunnally explained, “predictive validity is at issue when the purpose is to use 

an instrument to estimate some important form of behaviour that is external to 

the measuring instrument itself” (1978, p. 87). Examining the relationship 

between the EOQ-R and individual performance would provide a useful 

further test of the predictive validity of the questionnaire. There is a range of 

performance measures suited to such research, including on-the-job 

performance, performance during training programmes and actual 

performance under failure conditions. In addition, the research previously 

undertaken using the EOQ (such as that by Arenas et al, 2006; van Dyck et 

al. 2005; Schell and Conte 2008) should be replicated using the EOQ-R to 

validate hypotheses are better supported by the EOQ-R than by the EOQ. 

 

 8.5.2 Active and Latent Errors 
 

In relation to the predictive validity of the EOQ-R, there is a question of 

whether the instrument is suited to measure individual coping with both active 

and latent errors. Active errors are most closely associated with line operator 

and can typically be directly linked to the adverse outcome. In contrast, latent 

errors are normally at a temporal distance from the outcome, such as 
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decisions made in planning processes or maintenance activities. Coping with 

the immediate consequences of error often fall to the line operator responsible 

for the active error and, as such, how operators cope can be critically 

important in early identification and resolution of error. However, active errors 

are often the final straw rather than the sole cause, with a series of serious 

latent errors often contributing to failure. While the EOQ was originally 

designed for individual usage (Rybowiak et al., 1999), it has been extended to 

measure management error orientation (Korsten et al., 2007) and 

organisational error orientation (van Dyck et al., 2005). One avenue of 

research is to consider the error orientation of work groups, such as design 

teams, maintenance crews and teams of office workers. As work is normally 

undertaken within a social context, the dynamics of work groups are likely to 

be highly influential in how individuals respond to errors, offering valuable 

insight into error orientation. Such research may identify differing orientations 

to error between active error teams (such as front line operators, whose work 

is often closely linked to a failure) and latent error teams (design and 

maintenance teams, whose errors may be hidden for some time).   

 

 8.5.3 Contextual Factors 
 

While the error orientation construct relates to individual differences, 

the role of contextual factors was recognised by Rybowiak et al. (1999) who  

claimed that punitive work environments may result in more reactive, non-

productive responses to error. A potential area for research is to examine 

error orientation at a level beyond the individual, such as work group 

suggested above, or by expanding upon the work of van Dyck et al. (2005) 

and examining error orientation at the organisational level. Comparing the 

error orientation of organisations in industries that have a good record for 

reporting and investigating human error (e.g., aviation) to those that are 

developing in this regard (e.g., health) has the potential to uncover differences 

in error responsiveness that account for the differences in reporting rates. 
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 8.5.4 Disposition and Error Orientation 
 

A test-retest examination of the EOQ-R is required to provide insight 

into the relative temporal stability of individual differences in error orientation, 

and further evidence of the measure’s reliability. Individual differences in error 

orientation have been variously treated as strongly dispositional (Arenas et 

al., 2006) and situationally influenced (Keith & Frese, 2005). These positions 

have yet to be empirically tested, and an area for future research should be 

an examination of the stability of individual error orientation. In the general 

coping literature it has been proposed that the influence of situational factors 

may, over time, lead to a stable pattern of coping (Ito & Brotheridge, 2003). 

There is evidence that personality characteristics can vary across a range of 

situations while retaining a degree of reliability (Funder, Kolar, & Blackman, 

1995). But while error orientation may be influenced by stable personality 

characteristics, error coping may also be affected by situational 

characteristics. A test-retest investigation would enable the issue of dual 

influences of situation and personality on error coping to be assessed. 

 

 8.5.5 Help seeking 
 

As indicated throughout the thesis, the role of social support in coping 

with errors is an area that has been under-researched, and the inclusion of 

social resources in the EOQ-R is one of its distinguishing features compared 

to the EOQ. The results provided evidence to justify the inclusion of scales 

measuring communication to both manage errors and regulate emotions. 

Contrary to earlier research on help seeking and goal orientation discussed in 

chapter 6, the results reported here showed that a high score on the 

Performance Prove Goal Orientation scale correlated with EOQ-R scales 

measuring the use of social support. However, much of the earlier research 

into goal orientation and help seeking has been undertaken in the context of 

school rather than university students, so the use of help seeking in young 

adults may be different to that of school children. This is an area of research 

that has not been systematically investigated (Hulleman et al., 2010) and the 

results provide justification for further research. Rather than not seeking 



198 

assistance (as is often the case with children), help may be actively sought by 

adults, to manage error and reduce anxiety in equal measure. Help seeking 

associated with error orientation offers an avenue by which to examine 

differences in the use of support across differing groups. 

  
 8.5.6 Translation 

 

The research presented in this thesis was undertaken in response to 

the work of Rybowiak et al. (1999), particularly the problems identified by 

researchers who have used the English version of the EOQ. The development 

and validation of the EOQ-R was undertaken in response to those concerns, 

many of which appear to be due to problems of translation. Consequently, a 

further test of the EOQ-R would be to translate the questionnaire into German 

and Dutch and test the questionnaire’s reliability in those versions. Such a 

study would determine whether the EOQ-R replaces the EOQ, or is simply an 

alternative for use in countries where English is the first language. Given the 

conceptual underpinning of the error orientation framework, it is proposed that 

the EOQ-R is a replacement to the EOQ, so a test of this would be useful. 

  

In conclusion, much of the research into human error has focused on 

the causes and types of error, often with the unwritten, and sometimes overt, 

message that the objective is ultimately to prevent the occurrence of error. But 

as Shakespeare reminds us to err is human, and the ubiquity of human errors 

means that dealing with the consequences of error will continue to be an 

important area of research. The error orientation construct offers a gateway 

into this complex and fascinating realm. Unfortunately, progress in 

understanding individual differences in coping with error has been restricted to 

an extent by the absence of an articulated theoretical framework and 

empirical results that are inconsistent, evidenced by varying factorial models. 

A more complete understanding of error orientation, as presented by the error 

orientation framework and the EOQ-R, will support research and interventions 

to allow individuals to more effectively regulate their emotional reactions to 

error, accentuate the positive consequences of learning and skills 

enhancement, and ultimately support creativity, innovation and performance. 
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Appendix A 
 

Personal Correspondence from Johannes Bauer 

showing items used in study by 

Harteis, Bauer and Gruber (2007) 
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Appendix B 
 

Pilot Study Questionnaire 
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Error Orientation Questionnaire Pilot Study 
INFORMATION SHEET 

Who is conducting the research Names: Kerry Huish (student), 
Dr Geoffrey Carter and Dr Arthur Poropat 
Department of Management, GBS 
Phone (07) 555 28760 
Email g.carter@griffith.edu.au 

 
This research is being undertaken as part of a PhD candidature and is a pilot study to test a 
number of items for inclusion in a larger questionnaire.  You will be requested to complete a 
series of questions on how you tackle errors in the workplace.  You will also have an 
opportunity to provide feedback on the items, particularly identifying any problems you 
experienced in answering the questions.   
 
Each item contains a statement concerning errors or problems in work situations.   For each 
item you can insert the number that best applies to you. You can also insert the number which 
best describes how clear you found the question. 
 
Example:    I often make mistakes 
Extent to which this describes me Clarity of question 
Not at 
all 

A bit Neither a 
bit nor a 
lot 

A lot Completely Very 
unclear 

   Very 
clear 

1 2 3 4 5 1 2 3 4 5 
 
You should circle the answer that is most applicable.   Thus, if the above statement applies to 
you to a large extent, but not completely, you should circle ‘4’ in the first column.  If you found 
the question slightly unclear you should circle ‘2’ in the second column. 
 
The data collected are not of a personal or intrusive nature.  There are no right or wrong 
answers and we are interested in the extent to which these statements apply to you, not the 
extent you wish they would apply to you.  Do not think long and hard about your response as 
it is your initial reaction to the question which is of interest.    
                            
You are not required to provide any identifying details on the questionnaire.  If you return the 
questionnaire by e-mail your contact details will remain separate from the questionnaire.   
Storage of the data will be offsite and access will be restricted.   
 
Your participation in this research is voluntary. Ideally all questions should be answered, but 
you are not obliged to answer every question unless you wish to do so.  Your decision to 
participate and your responses given will in no way impact upon your relationship with the 
University.  You are free to withdraw from the study at any time.  However, as there are no 
compulsory identifiers on the questionnaires, once you have returned the questionnaire for 
analysis it cannot be tracked unless contact details have been provided. 
 
Please contact Kerry Huish if you have any questions or require further information 
(k.huish@griffith.edu.au). 
 
Griffith University conducts research in accordance with the National Statement on Ethical 
Conduct in Research Involving Humans.  If potential participants have any concerns or 
complaints about the ethical conduct of the project they should contact the Manager, 
Research Ethics on 3875 5585 or research-ethics@griffith.edu.au. 
 
It is not intended to provide individual feedback on responses.  However, the final results of 
the research will be included in the thesis and a lay summary of the results of the overall 
research will be available to you upon request. 
If you complete and return the questionnaire, you will be deemed to have consented to your 
participation in the research. Please retain this sheet for your later reference. 
Thank you for your participation. 

mailto:research-ethics@griffith.edu.au�
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Extent this describes me         Clarity of the question 
Not at all A bit Neither a bit nor a lot A lot Completely  Very unclear    Very clear 

1 2 3 4  5  1 2 3 4 5 
 
 
 Extent to which this 

describes me 
Clarity of question 

 
1. When I make a mistake at work, I tell others about it in order that they do not make the same   mistake. 
 

1     2     3     4     5 1    2    3    4   5 

2. After I have made a mistake, I think about it how it came about. 
 

1     2     3     4     5 1    2    3    4   5 

3. In order to achieve long-term success, I must accept errors in the short term. 
 

1     2     3     4     5 1    2    3    4   5 

4. It is not wise for employees to admit to their errors. 
 

1     2     3     4     5 1    2    3    4   5 

5. If I cannot rectify an error by myself, I turn to my colleagues. 
 

1     2     3     4     5 1    2    3    4   5 

6. When I have made a mistake, I can sometimes think how to correct it. 
 

1     2     3     4     5 1    2    3    4   5 

7. Mistakes assist me to improve my work. 
 

1     2     3     4     5 1    2    3    4   5 

8. It is okay to make an error. 
 

1     2     3     4     5 1    2    3    4   5 

9. I often think: “How could I have prevented this?”. 
 

1     2     3     4     5 1    2    3    4   5 

10. I find it stressful when I err. 
 

1     2     3     4     5 1    2    3    4   5 

11. It is impossible to work without making errors. 
 

1     2     3     4     5 1    2    3    4   5 

12. If something goes wrong at work, I think it over carefully. 
 

1     2     3     4     5 1    2    3    4   5 

13. When I have made a mistake, I know immediately how to rectify it. 
 

1     2     3     4     5 1    2    3    4   5 

14. I realise that mistakes will occur in my work. 
 

1     2     3     4     5 1    2    3    4   5 

15. If I cannot manage to correct a mistake, I can rely on others. 
 

1     2     3     4     5 1    2    3    4   5 
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 Extent to which this 
describes me 

 

Clarity of question 
 

  16. For me, errors are useful for improving the way I do my work. 
 

1     2     3     4     5 1    2    3    4   5 

  17. After a mistake has happened, I think long and hard about how to correct it. 
 

1     2     3     4     5 1    2    3    4   5 

  18. Why mention a mistake when it isn’t obvious? 
 

1     2     3     4     5 1    2    3    4   5 

  19. When I have done something wrong, I ask others how I should do it better. 
 

1     2     3     4     5 1    2    3    4   5 

  20. I am aware that something will go wrong from time to time. 
 

1     2     3     4     5 1    2    3    4   5 

  21. If one wants to achieve at work, one has to risk making mistakes. 
 

1     2     3     4     5 1    2    3    4   5 

  22. Mistakes provide useful information for me to carry out my work. 
 

1     2     3     4     5 1    2    3    4   5 

  23. When it comes to errors, I seek assistance from someone who is sympathetic to my situation. 
 

1     2     3     4     5 1    2    3    4   5 

  24. In carrying out a task I am aware that I may make a mistake. 
 

1     2     3     4     5 1    2    3    4   5 

  25. When I do something wrong at work, I correct it immediately. 
 

1     2     3     4     5 1    2    3    4   5 

  26. If I make a mistake at work I ‘lose my cool’. 
 

1     2     3     4     5 1    2    3    4   5 

  27. After making an error, I seek assistance from someone who is experienced to help. 
 

1     2     3     4     5 1    2    3    4   5 

  28. If it is at all possible to correct a mistake, then I usually know how to go about it. 
 

1     2     3     4     5 1    2    3    4   5 

  29. My mistakes help me to improve my work. 
 

1     2     3     4     5 1    2    3    4   5 

  30. I accept that errors will happen in my work. 
 

1     2     3     4     5 1    2    3    4   5 

  31. I prefer to get help from someone who shows concern for me. 
 

1     2     3     4     5 1    2    3    4   5 

  32. When a mistake occurs, I analyse it thoroughly. 
 

1     2     3     4     5 1    2    3    4   5 
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 Extent to which this 
describes me 

 

Clarity of question 
 

  33. I am not surprised when I find I have made a mistake. 
 

1     2     3     4     5 1    2    3    4   5 

  34. I don’t let go of the goal, although I may make mistakes. 
 

1     2     3     4     5 1    2    3    4   5 

  35. If I make a mistake at work I become angry. 
 

1     2     3     4     5 1    2    3    4   5 

  36. I ask people who have had similar experiences how to correct the error. 
 

1     2     3     4     5 1    2    3    4   5 

  37. In carrying out my task, the likelihood of errors is high. 
 

1     2     3     4     5 1    2    3    4   5 

  38. It is disadvantageous to make one’s mistakes public. 
 

1     2     3     4     5 1    2    3    4   5 

  39. In mastering a task, I can learn a lot from my mistakes. 
 

1     2     3     4     5 1    2    3    4   5 

  40. After making an error I tend to ask for help from someone who is caring and understanding. 
 

1     2     3     4     5 1    2    3    4   5 

  41. I do not find it useful to discuss my mistakes. 
 

1     2     3     4     5 1    2    3    4   5 

  42. When I have made a mistake, I occasionally know how to correct it. 
 

1     2     3     4     5 1    2    3    4   5 

  43. It can be useful to cover up mistakes. 
 

1     2     3     4     5 1    2    3    4   5 

  44. Whenever I start some piece of work, I am aware that mistakes occur. 
 

1     2     3     4     5 1    2    3    4   5 

  45. When I have made a mistake, I often work out how to put it right. 
 

1     2     3     4     5 1    2    3    4   5 

  46. I am often afraid of making mistakes. 
 

1     2     3     4     5 1    2    3    4   5 

  47. It is better to take the risk of making mistakes than to “sit on one’s behind”. 
 

1     2     3     4     5 1    2    3    4   5 

  48. After making an error, I talk to someone who can do something concrete about the error. 
 

1     2     3     4     5 1    2    3    4   5 

  49. My errors point out to me what I can improve. 
 

1     2     3     4     5 1    2    3    4   5 
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 Extent to which this 
describes me 

 

Clarity of question 
 

  50. To get on with my work, I gladly put up with things that can go wrong. 
 

1     2     3     4     5 1    2    3    4   5 

  51. Most of the time I am not astonished about my mistakes because I expected them. 
 

1     2     3     4     5 1    2    3    4   5 

  52. When I have made a mistake I like to talk to someone about how I feel. 
 

1     2     3     4     5 1    2    3    4   5 

  53. My mistakes have helped me to improve my work. 
 

1     2     3     4     5 1    2    3    4   5 

  54. I anticipate mistakes happening in my work. 
 

1     2     3     4     5 1    2    3    4   5 

  55. I’d prefer to err, than to do nothing at all. 
 

1     2     3     4     5 1    2    3    4   5 

  56. I feel embarrassed when I make an error. 
 

1     2     3     4     5 1    2    3    4   5 

  57. I rather keep my mistakes to myself. 
 

1     2     3     4     5 1    2    3    4   5 

  58. I ask for help from someone who knows how to put the mistake right. 
 

1     2     3     4     5 1    2    3    4   5 

  59. Employees who admit to their errors make a big mistake. 
 

1     2     3     4     5 1    2    3    4   5 

  60. I expect that something will go wrong from time to time. 
 

1     2     3     4     5 1    2    3    4   5 

  61. If I make a mistake at work, I “lose my cool” and become angry. 
 

1     2     3     4     5 1    2    3    4   5 

  62. When I have made a mistake I almost always know how to correct it. 
 

1     2     3     4     5 1    2    3    4   5 

 63. While working I am concerned that I could do something wrong. 
 

1     2     3     4     5 1    2    3    4   5 

 64. When I make an error at work, I correct it immediately. 
 

1     2     3     4     5 1    2    3    4   5 

 
Please return completed questionnaire to Kerry Huish, 4.02, S07, Graduate Centre, South Bank campus or 
k.huish@griffith.edu.au 
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Appendix C 
 

Pilot Study Full Results 
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Full Descriptor and Clarity Results for Pilot Study 
 
 Used in    

Item EOQ EOQ-R Descriptor Result  Clarity Result 

   Min Max Mean  Min Max Mean 
Error Competence Scale          

When I have made a mistake, I know immediately how to correct it Yes  1 4 2.8  2 5 4.6 

When I do something wrong at work, I correct it immediately Yes  3 5 3.7  4 5 4.8 

If it is at all possible to correct a mistake, then I usually know how to go about it Yes  3 4 3.7  4 5 4.9 

I don’t let go of the goal, although I may make mistakes Yes  3 5 4.1  2 5 4.4 

          

Error Competence Graded Items (alternatives to first Error Competence item) 
 

        

When I have made a mistake, I can sometimes think how to correct it   3 5 4.4  3 5 4.7 

When I have made a mistake, I occasionally know how to correct it   1 4 2.6  2 5 4.2 

When I have made a mistake, I often work out how to put it right   4 5 4.3  4 5 4.7 

When I have made a mistake, I almost always know how to correct it   2 5 3.6  5 5 5.0 

Error Competence Item (alternative to second Error Competence item) 
 

        

When I make an error at work, I correct it immediately   2 5 3.6  4 5 4.7 

          

Learning from Errors Scale          

Mistakes assist me to improve my work Yes Yes 1 5 3.6  1 5 4.2 

Mistakes provide useful information for me to carry out my work Yes Yes 2 4 3.4  4 5 4.7 

My mistakes help me to improve my work Yes Yes 1 5 3.6  1 5 4.4 

My mistakes have helped me to improve my work Yes Yes 1 5 3.8  4 5 4.8 
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 Used in    

Item EOQ EOQ-R Descriptor Result  Clarity Result 

   Min Max Mean  Min Max Mean 
Learning from Errors Items (alternative for potential multicollinearity)          

For me, errors are useful for improving the way I do my work   1 5 3.2  3 5 4.4 

In mastering a task, I can learn a lot from my mistakes   2 5 3.8  4 5 4.9 

My errors point out to me what I can improve   2 5 4.1  4 5 4.9 

          

Think about Errors Scale          

After I have made a mistake, I think about how it came about Yes Yes 4 5 4.5  4 5 4.9 

I often think: ‘How could I have prevented this?’ Yes Yes 4 5 4.6  4 5 4.9 

If something goes wrong at work, I think it over carefully Yes  2 5 4.3  4 5 4.8 

After a mistake has happened, I think long and hard about how to correct it Yes Yes 3 5 3.9  4 5 4.8 

When a mistake occurs, I analyse it thoroughly Yes Yes 3 5 4.1  4 5 4.8 

          

          

Cover Up Errors Scale          

Why mention a mistake when it isn’t obvious? Yes  1 4 2.3  2 5 4.1 

It is disadvantageous to make one’s mistakes public Yes Yes 1 4 2.5  3 5 4.5 

I do not find it useful to discuss my mistakes Yes  1 3 1.8  3 5 4.5 

It can be useful to cover up mistakes Yes Yes 1 5 2.0  3 5 4.7 

I would rather keep my mistakes to myself Yes Yes 1 4 1.7  4 5 4.5 

Employees who admit to their errors, make a big mistake Yes Yes 1 5 1.8  2 5 4.3 

          

Covering Up Errors item (alternative or sixth Covering Up Errors item)          

It is not wise for employees to admit to their errors   1 3 1.5  4 5 4.8 
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 Used in    

Item EOQ EOQ-R Descriptor Result  Clarity Result 

   Min Max Mean  Min Max Mean 
Communicate to Manage Error Scale          

After making an error, I seek assistance from someone who is experienced to help  Yes 3 5 4.1  4 5 4.9 

I ask people who have had similar experiences how to correct the error  Yes 2 5 3.8  4 5 4.8 

I talk to someone who can do something concrete about the error  Yes 2 5 4.2  4 5 4.8 

I ask for help from someone who knows how to put the mistake right  Yes 3 5 4.2  1 5 4.2 

          

Communicate to Regulate Emotion Scale          

          

When it comes to errors, I seek assistance from someone who is sympathetic to 

my situation 

 Yes 
1 4 2.5  2 5 4.3 

I prefer to get help from someone who shows concern for me.  Yes 1 4 2.9  4 5 4.8 

After making an error I tend to ask for help from someone who is caring and 

understanding 

 Yes 
2 5 3.0  4 5 4.8 

When I have made a mistake I like to talk to someone about how I feel   1 4 2.5  3 5 4.6 

          

Error Risk Taking          

If one wants to achieve at work, one has to risk making mistakes Yes  1 5 3.3  1 5 3.8 

It is better to take the risk of making mistakes than to ‘sit on one’s behind’ Yes  3 5 4.3  4 5 4.8 

To get on with my work, I gladly put up with things that can go wrong Yes  1 4 2.9  4 5 4.9 

I’d prefer to err, than to do nothing at all Yes  1 5 3.2  3 5 4.3 
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 Used in    

Item EOQ EOQ-R Descriptor Result  Clarity Result 

   Min Max Mean  Min Max Mean 
Error Risk Taking items (alternative items developed for an unrelated study)          

In order to achieve long term success, I must accept errors in the short term   1 5 3.3  1 5 4.1 

It is impossible to work without making errors   2 5 3.7  2 5 4.5 

          

Error Anticipation          

In carrying out my tasks, the likelihood of errors is high Yes  1 3 2.1  4 5 4.5 

Whenever I start some piece of work, I am aware that mistakes occur Yes  1 5 3.0  4 5 4.6 

Most of the time I am not astonished about my mistakes because I expected them Yes  1 4 2.1  2 5 4.5 

I anticipate mistakes happening in my work Yes  1 4 2.4  4 5 4.6 

I expect that something will go wrong from time to time Yes  2 5 3.8  4 5 4.8 

          

Error Anticipation items (alternatives developed for an unrelated study)          

It is okay to make an error   2 5 4.0  3 5 4.6 

I realise that mistakes will occur in my work   2 5 3.5  4 5 4.7 

I am aware that something will go wrong from time to time   2 5 4.0  1 5 4.4 

In carrying out a task I am aware that I may make a mistake   1 5 3.5  1 5 4.4 

I accept that errors will happen in my work   2 5 4.0  1 5 3.9 

I am not surprised when I find I have made a mistake (reverse scored)   1 4 2.5  4 5 4.7 
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 Used in    

Item EOQ EOQ-R Descriptor Result  Clarity Result 

   Min Max Mean  Min Max Mean 
Error Strain          

I find it stressful when I err Yes  2 5 3.5  2 5 4.4 

I am often afraid of making mistakes Yes  1 3 2.0  4 5 4.8 

I feel embarrassed when I make an error Yes  1 4 2.9  4 5 4.7 

If make a mistake at work, I ‘lose my cool’ and become angry Yes  1 3 2.0  4 5 4.8 

When working I am concerned something will go wrong from time to time. Yes  1 4 2.2  1 5 4.2 

          

Error Strain items (alternative items developed for an unrelated study)          

When I make a mistake at work I lose my cool   1 3 1.5  4 5 4.9 

When I make a mistake at work I become angry   1 3 2.0  4 5 4.7 

          

Error Communication          

When I make a mistake at work, I tell others about it in order that they do not make 

the same mistake 

Yes  

3 5 4.1  4 5 4.9 

If I cannot rectify an error by myself, I turn to my colleagues Yes  4 5 4.5  4 5 4.9 

If I cannot manage to correct a mistake, I can rely on others Yes  1 5 3.3  4 5 4.8 

When I have done something wrong, I ask others, how I should do it better Yes  3 5 3.7  4 5 4.8 
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Error Or ientation 
INFORMATION SHEET 

 
Researchers:  Kerry Huish (student) 
   Dr Arthur Poropat and Dr Geoffrey Carter 
   Department of Management, Griffith Business School 
   Phone 3735 7757  E-mail arthur.poropat@griffith.edu.au 
 
This research is being undertaken as part of a PhD candidature and is an attempt to 
provide greater insight into how people deal with errors at work. 
 
You will be required to respond to a series of statements on how you tackle errors 
and problems in the workplace. There are no right or wrong answers and we are 
interested in the extent to which these statements apply to you, not the extent you 
wish they would apply to you.  Do not think long and hard about your response as it 
is your initial reaction to the statement which is of interest. You will also be asked to 
provide some basic biographical data to assist in statistical analysis. It is assumed 
that you have some work experience and should refer to it. If this is not the case, 
please try to empathise. 
 
Your participation in this research is voluntary. Your decision to participate and your 
responses given will in no way impact upon your relationship with the University. 
Ideally all questions should be answered, but you are not obliged to answer every 
question unless you wish to do so. You are free to withdraw from the study at any 
time. As you are not required to provide any contact details, once you have returned 
the questionnaire kit for analysis it cannot be tracked. Aggregated results will be 
included in the thesis upon completion of the PhD and individual responses will not 
be identifiable. Consequently, individual feedback will not be possible. However, the 
final results of the research will be included in the thesis and a lay summary of results 
will be available to you upon request. The data collected are not of a personal or 
intrusive nature. Storage of the data will be off-campus and access will be restricted 
to the researchers. 
 
Griffith University conducts research in accordance with the National Statement on 
Ethical Conduct in Research Involving Humans. If potential participants have any 
concerns or complaints about the ethical conduct of the project they should contact 
the Manager, Research Ethics on 3875 5585 or research-ethics@griffith.edu.au. 
 
If you complete and return the questionnaire kit, you will be deemed to have 
consented to your participation in the research. Please retain this sheet for your later 
reference. Please contact Kerry Huish if you have any questions or require further 
information (k.huish@griffith.edu.au). 
Thank you for your participation. 

mailto:arthur.poropat@griffith.edu.au�
mailto:research-ethics@griffith.edu.au�
mailto:k.huish@griffith.edu.au�
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Error Orientation Questionnaire Kit 

 
Biographical information 

INSTRUCTIONS: Please complete by inserting or circling answers as appropriate. 
 
 
Age 

               
               Years 

 
Gender 

 
Male/Female 

 
How many years work experience do you have? 

                
               Years 

 
Do you currently have a job? 

 
Yes/No 

 
If you are a student, which subject area do you study? 

 
Griffith Business School/ Arts, Education and Law/ Science, 
Environment, Engineering, Technology/Health/Other (please specify) 
_____________ 
 

 
Is English your first language? 

 
Yes/No 
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INSTRUCTIONS: Each item contains a statement concerning errors or problems in work situations. For each item you should 
select one of the pre-printed answers that best applies to you. There are no right or wrong answers. 
 
Example: 
 not at all a bit neither a bit 

nor a lot 
a lot completely 

1. I often make mistakes 1 2 3 4  5 
 
You should circle the answer that is most applicable. If the above statement applies to you to a large extent, but not completely, 
you would circle 4. 
 
 not at all a bit neither a bit 

nor a lot 
a lot completely 

1. When I make a mistake at work, I tell others about it in order that they do 
not make the same mistake. 

1 2 3 4  5 

2. After I have made a mistake, I think about it how it came about. 
 

1 2 3 4 5 

3. In order to achieve long-term success, I must accept errors in the short 
term. 

 

1 2 3 4 5 

4. It is not wise for employees to admit to their errors. 
 

1 2 3 4 5 

5. If I cannot rectify an error by myself, I turn to my colleagues. 
 

        1 2 3 4 5 

6. When I have made a mistake, I can sometimes think how to correct it. 1 2 3 4 5 
 

7. Mistakes assist me to improve my work. 
 

1 2 3 4 5 

8. It is okay to make an error. 
 

1 2 3 4 5 
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 not at all a bit neither a bit 
nor a lot 

 

a lot completely 

9. I often think: “How could I have prevented this?”. 
 

1 2 3 4 5 

10. I find it stressful when I make an error. 
 

1 2 3 4 5 

11. It is impossible to work without making errors. 
 

1 2 3 4 5 

12. If something goes wrong at work, I think it over carefully. 
 

1 2 3 4 5 

13. When I have made a mistake, I know immediately how to rectify it. 
 

1 2 3 4 5 

14. I realise that mistakes will occur in my work. 
 

1 2 3 4 5 

15. If I cannot manage to correct a mistake, I can rely on others. 
 

1 2 3 4 5 

16. For me, errors are useful for improving the way I do my work. 
 

1 2 3 4 5 

17. After a mistake has happened, I think long and hard about how to correct it. 
 

1 2 3 4 5 

18. Why mention a mistake when it isn’t obvious? 
 

1 2 3 4 5 

19. When I have done something wrong, I ask others, how I should do it better. 
 

1 2 3 4 5 

20. I am aware that something will go wrong from time to time. 
 

1 2 3 4 5 

21. If one wants to achieve at work, one has to risk making mistakes. 
 

1 2 3 4 5 
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 not at all a bit neither a bit 
nor a lot 

 
 

a lot completely 

22. Mistakes provide useful information for me to carry out my work. 
 

1 2 3 4 5 

23. When it comes to errors, I seek assistance from someone who is 
sympathetic to my situation. 

1 2 3 4 5 

24. In carrying out a task I am aware that I may make a mistake 
 

1 2 3 4 5 

25. When I do something wrong at work, I correct it immediately. 
 

1 2 3 4 5 

26. If I make a mistake at work I ’lose my cool’. 
 

1 2 3 4 5 

27. After making an error, I seek assistance from someone who is experienced 
to help. 

 

1 2 3 4 5 

28. If it is at all possible to correct a mistake, then I usually know how to go 
about it. 

 

1 2 3 4 5 

29. My mistakes help me to improve my work. 
 

1 2 3 4 5 

30. I accept that errors will happen in my work. 
 

1 2 3 4 5 

31. I prefer to get help from someone who shows concern for me. 
 

1 2 3 4 5 

32. When a mistake occurs, I analyse it thoroughly. 
 

1 2 3 4 5 
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 not at all a bit neither a bit 
nor a lot 

 
 

a lot completely 

33. I am surprised when I find I have made a mistake. 
 

1 2 3 4 5 

34. I don’t let go of the goal, although I may make mistakes. 
 

1 2 3 4 5 

35. If I make a mistake at work I become angry. 
 

1 2 3 4 5 

36. I ask people who have had similar experiences how to correct the error. 
 

1 2 3 4 5 

37. In carrying out my task, the likelihood of errors is high. 
 

1 2 3 4 5 

38. It is disadvantageous to make one’s mistakes public. 
 

1 2 3 4 5 

39. In mastering a task, I can learn a lot from my mistakes. 
 

1 2 3 4 5 

40. After making an error I tend to ask for help from someone who is caring and 
understanding. 

 

1 2 3 4 5 

41. I do not find it useful to discuss my mistakes. 
 

1 2 3 4 5 

42. It can be useful to cover up mistakes. 
 

1 2 3 4 5 

43. Whenever I start some piece of work, I am aware that mistakes occur. 
 

1 2 3 4 5 

44. I am often afraid of making mistakes. 
 

1 2 3 4 5 
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 not at all a bit neither a bit 
nor a lot 

 
 

a lot completely 

45. It is better to take the risk of making mistakes than to “sit on one’s behind”. 
 

1 2 3 4 5 

46. After making an error, I talk to someone who can do something concrete 
about the error. 

 

1 2 3 4 5 

47. My errors point out to me what I can improve. 
 

1 2 3 4 5 

48. To get on with my work, I gladly put up with things that can go wrong. 
 

1 2 3 4 5 

49. Most of the time I am not astonished about my mistakes because I 
expected them. 

1 2 3 4 5 

50. When I have made a mistake I like to talk to someone about how I feel. 
 

1 2 3 4 5 

51. My mistakes have helped me to improve my work. 
 

1 2 3 4 5    

52. I anticipate mistakes happening in my work. 
 

1 2 3 4 5 

53. I’d prefer to make a mistake, than to do nothing at all. 
 

1 2 3 4 5 

54. I feel embarrassed when I make an error. 
 

1 2 3 4 5 

55. I rather keep my mistakes to myself. 
 

1 2 3 4 5 

56. I ask for help from someone who knows how to put the mistake right. 
 

1 2 3 4 5 
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 not at all a bit neither a bit 
nor a lot 

 
 

a lot completely 

57. Employees who admit to their errors, make a big mistake. 
 

1 2 3 4 5 

58. I expect that something will go wrong from time to time. 
 

1 2 3 4 5 

59. When I have made a mistake I almost always know how to correct it. 
 

1 2 3 4 5 

60. While working I am concerned that I could do something wrong. 
 

1 2 3 4 5 

61. When I make an error at work, I correct it immediately. 
 

1 2 3 4 5 
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INSTRUCTIONS: Please read the following statements and select the response which most accurately reflects how much you agree or disagree with the 
statement. 
 
 
 
 
 

Strong 
disagreement 

Limited 
disagreement 

Limited 
agreement 

Strong 
agreement 

 

1.  If I think something unpleasant is going to happen I used get 
pretty ‘worked up’. 

1 2 3 4 

2.  I worry about making mistakes 
 

1 2 3 4 

3.  Criticism or scolding hurts me quite a bit 
 

1 2 3 4 

4.  I feel pretty worried or upset when I think or know somebody is 
angry at me 

1 2 3 4 

5.  Even if something bad is about to happen to me I rarely 
experience fear or nervousness. 

1 2 3 4 

6.  I feel worried when I think I have done poorly at something 
 

1 2 3 4 

7.  I have very few fears compared to my friends. 
 

1 2 3 4 

8.  When I get something I want, I feel excited and energised.  
 

1 2 3  4 

9.  When I’m doing well at something, I love to keep at it. 
 

1 2 3  4 

10. When good things happen to me, it affects me strongly. 
 

1 2 3 4 

11. It would excite me to win a contest 
 

1 2 3 4 

12. When I see an opportunity for something I like, I get excited right 
away. 

1 2 3 4 
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 Strong 
disagreement 

Limited 
disagreement 

Limited 
agreement 

Strong 
agreement 

 
13. When I want something, I usually go all-out to get it. 
 

1 2 3 4 

14. I go out of my way to get things I want. 
 

1 2 3 4 

15. If I see a chance to get something I want, I move on it right away. 
 

1 2 3 4 

16. When I go after something I use a ‘no holds barred’ approach. 
 

1 2 3 4 

17. I will often do things for no other reason that that they might be 
fun. 

1 2 3 4 

18. I crave excitement and new sensations. 
 

1 2 3 4 

19. I’m always willing to try something new if I think it will be fun. 
 

1 2 3 4 

20. I often act on the spur of the moment. 
 

1 2 3 4 
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INSTRUCTIONS: Individuals have different views about how they approach work. Please read each statement below and select 
the response that reflects how much you agree or disagree with the statement. 
 Strongly 

disagree 
Disagree Sort of 

disagree 
Neither Sort of 

agree 
Agree Strongly 

agree 
I am willing to select a challenging work assignment that I can 
learn a lot from. 

1 2 3 4 5 6 7 

I often look for opportunities to develop new skills and 
knowledge. 
 

1 2 3 4 5 6 7 

I enjoy challenging and difficult tasks at work where I’ll learn new 
skills. 

1 2 3 4 5 6 7 

For me, further development of my work ability is important 
enough to take risks. 

1 2 3 4 5 6 7 

I like to show that I can perform better than my co-workers. 
 

1 2 3 4 5 6 7 

I try to figure out what it takes to prove my ability to others. 
 

1 2 3 4 5 6 7 

I enjoy it when others at work are aware of how well I am doing. 
 

1 2 3 4 5 6 7 

I prefer to work on projects where I can prove my ability to 
others. 
 

1 2 3 4 5 6 7 

I would avoid taking on a new task if there was a chance that I 
would appear rather incompetent to others. 

1 2 3 4 5 6 7 

Avoiding a show of low ability is more important to me than 
learning a new skill. 

1 2 3 4 5 6 7 

I’m concerned about taking on a task at work if my performance 
would reveal that I had low ability. 

1 2 3 4 5 6 7 

I prefer to avoid situations at work where I might perform poorly. 
 

1 2 3 4 5 6 7 

Thank you for your participation. 
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Appendix E 
 

Error Orientation Questionnaire (Revised) 
EOQ-R 
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Error Orientation Questionnaire - Revised 
 
 

Item 

Reference 

 

Item 

 

Lrn1 

 

Mistakes assist me to improve my work. 

Lrn2 Mistakes provide useful information for me to carry out my work. 

Lrn3 My mistakes help me to improve my work. 

Lrn4 My mistakes have helped me to improve my work. 

Thk1 After I have made a mistake, I think about how it came about. 

Thk2 I often think: ‘How could I have prevented this?’ 

Thk4 After a mistake has happened, I think long and hard about how to 

correct it. 

Thk5 When a mistake occurs, I analyse it thoroughly. 

ComPrA After making an error, I seek assistance from someone who is 

experienced to help 

ComPrB I ask people who have had similar experiences how to correct the 

error 

ComPrC I talk to someone who can do something concrete about the error 

ComPrD I ask for help from someone who knows how to put the mistake 

right 

ComEmA When it comes to errors, I seek assistance from someone who is 

sympathetic to my situation 

ComEmB I prefer to get help from someone who shows concern for me. 

ComEmC After making an error I tend to ask for help from someone who is 

caring and understanding 

Cov2 It is disadvantageous to make one’s mistakes public. 

Cov4 It can be useful to cover up mistakes. 

Cov5 I would rather keep my mistakes to myself. 

Cov6 Employees who admit to their errors, make a big mistake. 
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Appendix F 
 

Correlation Matrices 
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Full Correlation Matrix (n = 417) 
 
 Learning 

from 
Errors 

Think 
about 
Errors 

Com 
Mge 

Com 
Reg 

Cover 
Up 
Errors 

BIS BAS 
Reward 

BAS 
Drive 

BAS 
Fun 

BAS LGO PPGO PAGO 

Learning from 
Errors 

1   .38**   .40**   .11*  -.14**  -.07   .16**   .17**   .14**   .21**   .37**   .14**  -.22** 

Think about Errors 
 

 1   .39**   .23**   .02   .23**   .22**   .29**   .07   .26**   .35**   .25**  -.04 

Com Mge 
 

  1   .43**  -.11*   .12**   .24**   .19**   .06   .21**   .21**   .22**  -.10* 

Com Reg  
 

   1   .22**   .37**   .18**   .17**   .00   .15**   .02   .23**   .16** 

Cover Up Errors 
 

    1   .18**  -.13**   .03  -.15**   .10*  -.27**   .08   .37** 

BIS 
 

     1   .27**   .17**  -.09*   .15**  -.10*   .22**   .39** 

BAS Reward 
 

      1   .43**   .22**   .69**   .31**   .35**   .08 

BAS Drive 
 

       1   .37**   .83**   .40**   .42**   .06 

BAS Fun 
 

        1   .73**   .24**   .15**  -.13** 

BAS 
 

         1   .42**   .41**  -.01 

LGO 
 

          1   .35**  -.27** 

PPGO 
 

           1   .24** 

PAGO 
 

            1 

* p < .05, one-tailed. ** p< . 01, one-tailed. 
Com Mge = Communicate to Manage Error, Com Reg = Communicate to Regulate Emotion, LGO = Learning Goal Orientation, PPGO = Performance 
Prove Goal Orientation, PAGO = Performance Avoid Goal Orientation. 
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Full Correlation Matrix (n = 147) 
 
 Learning 

from 
Errors 

Think 
about 
Errors 

Com 
Mge 

Com 
Reg 

Cover 
Up 
Errors 

BIS BAS 
Reward 

BAS 
Drive 

BAS 
Fun 

BAS LGO PPGO PAGO 

Learning from 
Errors 

1   .42**   .47**   .23**  -.20**  -.06   .29**   .28**   .22**   .35**   .40**   .19**  -.13 

Think about Errors 
 

 1   .39**   .22**  -.04   .25**   .23**   .28**   .13   .28**   .38**   .15*  -.11 

Com Mge 
 

  1   .58**  -.24**   .14*   .36**   .18*   .16*   .29**   .25**   .21**   .05 

Com Reg  
 

   1   .08   .34**   .20**   .14   .09   .18*   .13   .22**   .21** 

Cover Up Errors 
 

    1   .17*  -.18*   .18*   .06   .05  -.34**   .15*   .27** 

BIS 
 

     1   .17*   .15*   .12   .19**   .06   .15*   .18* 

BAS Reward 
 

      1   .36**   .26**   .65**   .38**   .22**  -.02 

BAS Drive 
 

       1   .46**   .84**   .23**   .36**   .07 

BAS Fun 
 

        1   .77**   .10   .28**   .15* 

BAS 
 

         1   .30**   .39**   .10 

LGO 
 

          1   .17*  -.24** 

PPGO 
 

           1   .29** 

PAGO 
 

            1 

* p < .05, one-tailed. ** p< . 01, one-tailed. 
Com Mge = Communicate to Manage Error, Com Reg = Communicate to Regulate Emotion, LGO = Learning Goal Orientation, PPGO = Performance 
Prove Goal Orientation, PAGO = Performance Avoid Goal Orientation. 
(Hall, Snell, & Foust, 1999; Thompson, 2005) and (Auditor-General of Queensland, 2010) 
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