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ABSTRACT 
Since the 1930s, researchers in Industrial and Organizational Psychology have given attention to affect in the workplace. Many antecedents and consequences of workplace emotions have been examined and many important associations have been found. The relationship between affect and workplace creativity is of particular importance, both for the individual employee as for the organization as a whole. In the recent years, many interesting theoretical models have been proposed to reconcile the contradictorily findings, for example The Dynamic Theory of affect and creativity. However, affect was always explicitly measured. In this study, affect is assessed implicitly and addressed in the workplace by linking it to creativity. In a first study, the IPANAT - the instrument for the standardized assessment of implicit positive and negative affect – is used on a sample of 128 master students as an initial examination. In a second study, hypotheses about the implicit affect and creativity relationship have been tested in a work setting, with a sample of 133 employees and their supervisors. By means of a correlation analysis and regression analysis, implicit affect is found to have a significant influence on top of explicit affect on creativity. The results are linked with proposed models and practical and theoretical implications are discussed.
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SAMENVATTING
Sinds de jaren 30 hebben onderzoekers in Arbeids- en Organisatiepsychologie aandacht besteed aan de invloed van affect op de werkplek. Veel antecedenten en gevolgen van emoties op het werk werden onderzocht en een aantal belangrijke relaties zijn gevonden. De samenhang tussen affect en creativiteit op de werkvloer is van bijzonder belang, zowel voor de organisatie als geheel als voor de individuele werknemer. In de afgelopen jaren zijn verschillende interessante theoretische modellen voorgesteld om tegenstrijdige bevindingen met elkaar te verzoenen, bijvoorbeeld de Dynamische Theorie van affect en creativiteit. Affect werd echter steeds expliciet gemeten. In deze studie wordt affect impliciet beoordeeld en onderzocht op de werkplek door het te koppelen aan creativiteit. In een eerste studie wordt de IPANAT - het instrument voor de gestandaardiseerde beoordeling van impliciete positieve en negatieve gevoelens - exploratief gebruikt op een steekproef van 128 masterstudenten. In een tweede studie worden de hypothesen over de relatie tussen impliciet affect en creativiteit getest in een werkomgeving, met een steekproef van 133 werknemers en hun oversten. Door middel van een correlatie analyse en regressie werd gevonden dat impliciet affect een significante invloed heeft op creativiteit, bovenop de impact die expliciet affect heeft. De resultaten worden vergeleken met de gesuggereerde theoretische modellen en praktische en theoretische implicaties worden besproken. 
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INTRODUCTION
First, the core constructs of this master dissertation, implicit affect and creativity, are defined. It is also made clear why these two concepts are important to examine and why they are linked to each other. Subsequently the existing literature about affect and creativity in general and affect and creativity in the workplace is reviewed, showing that implicit affect is currently a gap in this research domain and how filling this gap can contribute to the existing body of knowledge. 
Implicit affect
Implicit affect is defined as the affective processes that are activated or processed outside of conscious awareness, and that influence ongoing thought, behaviour, and conscious emotional experience (Barsade, S.G., Ramarajan, L., & Westen, D., 2009). This characterization is derived from the early work on implicit memory, learning and motivation, given that these domains were the first to invoke an interest in what goes on beyond the conscious processes. Thus, the definition of implicit affect is consistent with the definitions of that prior work. By reviewing the current research about affect and emotions, it becomes clear that for the most part, the underlying assumption is made that individuals are entirely conscious of their emotions, cognitions and attitudes. Indeed, clear evidence was found that people can have legitimate awareness thereof (e.g. Leue & Lange, 2011). Nevertheless, conscious processes are merely a subset of the processes that influence behavior. A large body of experimental studies, both recent and long-standing, provides evidence that cognitive and emotional processes can be implicit, meaning they can take place outside of what people consciously experience. For example, the fact that nothing more than mere exposure can lead to more favorable attitudes about something or someone without people being aware of this effect (Zajonc, 1968) or that people can show signs of prejudice while they explicitly rapport not to have any (Nosek, Greenwald, & Banaji, 2007). Barsade et al. (2009) distinguish three categories of implicit affect, that can structure what is already known about the construct. It should be noted that these three categories are not always as precisely distinguishable in real life situations.

1. Implicit source of affect: people feel the emotion but are not consciously aware of the source from which their conscious emotion was primed or its influence on their cognitions, motivation and behaviours.

2. Implicit experience of affect: people are not consciously aware of feeling the emotion which has an influence on their cognitions, motivation and behaviours.
3. Implicit regulation of affect: people are not consciously aware of regulating their emotions (to protect themselves from negative emotions or enhance positive emotions), and implicit affect regulation has an influence on their cognitions, motivations, and behaviours.

Quirin et al. define implicit affect as the automatic activation of cognitive representations of affective experiences (2009). This is an approach based on a systems point of view, which states that the associative system operates on the basis of automatically spreading activation of representations, whereas the reflective system operates on the basis of conceptual propositions and classifications (Kuhl, 2000). Accordingly, implicit measures of affect tap the activation of representations from the associative system, whereas explicit (self-report) measures tap conceptual classifications from the reflective system (Quirin et al., 2009). However, implicit does not necessarily imply unconscious. As Gawronski, Lebel and Peters (2007) argue, implicit processes do not necessarily reflect unconscious representations because the corresponding representations may become successfully translated into conceptual propositions, that are processed through reflective consciousness. In other words, someone can deliberately use certain rules in their thinking processes that are based on unconsciously constructed concepts. 
How is implicit affect of any relevance that we should study it in the workplace? Barsade et al. (2009) have reviewed the existing literature about implicit affect and why it is important to address it in an organizational context. Explicit affect brought us many insights in organizational outcomes. I will review some of this literature in what is about to come. There is no reason to assume implicit affect cannot do the same. In fact, given the limited amount of research on the topic in the organizational domain to this point, the authors predict that an implicit affect perspective might alter or extend theoretical perspectives about a variety of organizational phenomena in the future. 

Creativity
In this thesis I will examine whether the construct of implicit affect contributes to our understanding of organizational behavior by examining its relation to creativity. The reason for choosing creativity as the outcome variable is threefold.

 First of all, creativity is of substantial importance in the modern workplace. In our changing world, getting at ease is more than ever getting behind. Creativity is a key requirement for the growth and adaptation of organizations. As Amabile states: “Creativity can substantially contribute to organizational innovation, effectiveness, and survival” (1996). A new and better way to satisfy a particular need, ideally in a way that no competitor has thought of before, will attract consumers to your company. Maintaining a position in a dynamic environment where needs are continuously changing cannot be realised without innovation and ‘out of the box’ thinking. Thus, creativity is a necessary competence in the  workplace. Creativity in workplace settings can be defined as the development of a valuable and useful new product, service, idea, procedure, or process by individuals working in a complex social system (Woodman, Sawyer, and Griffin, 1993). Hence, to speak of creativity in work settings, usefulness and novelty are necessary aspects. The concept of innovative behaviour is broader than creativity, including also the adaptation of new ideas from others and the practical implementation of ideas (Zhou, 2003). Creativity can be seen as a first, albeit necessary step for subsequent innovation, but innovation requires creativity not only as an initial input but throughout the whole process (Bledow, Frese, Anderson, Erez & Farr, 2009). 

When investigating creativity, it was a recurrently found that different types of creativity measures yielded different results, so researchers suggested that these measures captured distinctive types of creativity and could not be easily taken together as one creativity measurement. Often, creativity is differentiated in radical and incremental creativity (e.g. George, 2007; Madjar, 2011), in opposite to routine work. Madjar et al. (2011) define radical or divergent creativity as ideas that differ substantially from an organization’s existing practices. They are groundbreaking and perhaps never thought of before. Incremental or adaptive creativity is then defined as those ideas that imply few changes in frameworks and offer only minor modifications to existing practices and products. These two types of creativity are equally important to an organization, because both are essential to cope with new problems or situations at hand. Scholars furthermore believe that incremental and radical creativity are orthogonal concepts. 

Evidence points out that high creativity amongst all workers, incremental or radical, will positively affect the organizational competitiveness and success (e.g., Madjar et al., 2002) but creativity also seems to be of critical importance to the success of individual workers, who consequently are more satisfied (e.g., George & Zhou, 2001). Understanding how to ignite and reinforce workplace creativity is without a doubt an important and interesting lead to improve the total effectiveness of an organization. Many antecedents of creativity are investigated, such as job characteristics (e.g., Oldman & Cummings, 1996) and the social context (e.g., Bunce & West, 1995). Scholars have also focused on personality, motivational theories and other intrinsic characteristics to explain the degree of creativity in an individual (e.g., Teigland & Wasko, 2009). The profound scientific concern of the factors that contribute to creativity indicates the consensus about its relevance to the field.
The second argument to take creativity into account, is that it has shown to be very strongly influenced by affect. In fact, moods and emotions are among the most widely researched antecedents of creativity (Baas, M., De Dreu, C.K.W., & Nijstad, B.A., 2008). It is important to explicitly state what is meant by affect, emotions and moods. To acquire this, we avail ourselves of the definitions given by Barsade and Gibson (2007). Affect is defined as “an umbrella term encompassing a broad range of feelings that individuals experience, including feeling states such as moods and emotions (p37)”. The components are defined as well: “Emotions are focused on a specific target or cause – generally realized by the perceiver of the emotion, relatively intense and very short-lived. After initial intensity, it can sometimes transform into a mood”. Moods on the other hand “generally take form of a global positive or negative feeling, they tend to be diffuse –not focused on a specific cause – and often not realized by the perceiver of the mood. They are of medium duration (p38)”. Implicit affect consequently focuses on the implicit component of the whole of feelings a person can experience. Despite the fact that emotions are especially important for creativity and a lot of research has been conducted to understand this relationship, it has almost solely focused on explicit affect so far. In the next section, I will thoroughly review the literature on the affect-creativity relationship.

Thirdly, no one has yet studied the relationship between implicit affect and creativity in the workplace up until now. In the quest of understanding workplace creativity, a lot of attention has been given to affect. Implicit affect, or the hidden feelings, have been neglected so far. In this study, I address implicit affect and link it to creativity because of its importance in the workplace, as argued before. I will perform two studies, one on a student sample and one in an applied work setting. Both studies have the purpose of validating the IPANAT, which shall be introduced later, as it is not yet used in applied settings. Thus, I will explore relationships with explicit affect and creativity to investigate differential validity and construct validity. In the second study, hypothesis about the relationship between implicit affect and creativity are tested. In the following, I will first give an overview of what is presently known about explicit affect and creativity. Thereafter I will return to implicit affect, how it contributes to existing research gaps by addressing the advantage over explicit measures of affect.
AFFECT AND CREATIVITY IN THE WORKPLACE

Affect in the workplace

I will now focus on the study of affect as an important antecedent for creativity. Organizations are very affectively laden and as Amabile et al. put it “Little is known about how naturally occurring affective experiences in the flow of people’s daily work lives might relate to their creative thinking on the job” (2005).
The study of affect in the workplace goes as far back as the 1930s. Brief et al. (2002) review what is currently known about affective experiences in organizations and underline their importance. In the early stages of the research about workplace emotions, they were only  linked to job satisfaction and dissatisfaction. Job satisfaction was associated with adjusted emotional tendencies and job dissatisfaction to maladjusted emotional tendencies (Fisher & Hanna, 1931, Hoppock, 1935). However, not much distinction or elaboration was made about moods, affect, emotions or the specific content of those terms, until organizational researches rediscovered emotions in the mid-1980s and 1990s. Moods and emotions were then addressed separately, partly due to the growing interest in affect in psychology as a whole and consequently organizational researchers could avail themselves from improved theoretical frameworks. The causes of these workplace feelings that are predicted and found by researchers are divers, e.g. personality or demographic characteristics such as marital state and income, sometimes attributes of the workplace or one’s job in particular. As for the outcomes, there is no doubt that moods and emotions experienced at work have influence on satisfaction (e.g. Brief et al., 2002 for an overview). However, emotions play a role in other phenomena too, although it may be less obvious. Creativity is an example. 
Affect and Creativity

What are the current findings on the relationship between affect and creativity? Overall, positive affect – emotions, feelings, moods – has been found to facilitate creativity. The body of evidence is vast. E.g., Xie et al. (2009) found a significant and positive relation between positive affect and employee creativity. Some scholars (e.g., Amabile et al., 2005) even argue that this relationship as a simple linear one. It seems that, generally spoken, studies that acknowledge the fact that positive affect fosters creativity are in the majority (Baas et al., 2008). Still, inconsistent results are recurrently found. 
 George and Zhou (2002) hypothesized and found that negative moods were positively related to creative performance under certain conditions, whereas positive moods were negatively related to creative performance in those same circumstances (e.g. when participants would get rewards for creative behaviour). There are several more illustrations of contradicting findings in literature. Kaufmann and Vosburg (1997) for example found that employees who had diverse backgrounds in a negative affect group performed significantly better on a creative problem-solving task than participants in positive-affect, neutral-affect, or control conditions. 

Baas et al. have conducted a meta-analysis of the past 25 years of mood-creativity research (2008). This research can be categorised in three groups. First of all, a part of the performed studies have focused around positive moods and comparing them to a neutral control group. Not all evidence indicates the same relationship. Usually, positive affect is related to more creative potential, but sometimes these respondents actually score lower than the affect-neutral group (e.g., Kaufmann & Vosburg, 1997). 
Secondly, negative moods are examined, in contrary to a control group. This line of inquiry also shows contradictory findings: while some studies showed better results for those who were in a state of negative affect (e.g., Clapham, 2001), other studies found the opposite (e.g., Vosburg, 1998) or no effect at all. Experiencing a negative emotion did not promote the creative potential of the participant relative to those in the affect-neutral condition (e.g., Goritz & Moser, 2003). Is this a sign of a complex relationship, or no relationship at all? The association between positive affect and creativity seems at least more robust. 

Finally, positive and negative moods are compared to each other as well. Research so far has been inconclusive about the mood-creativity relationship and we find studies that imply employers should foster positive emotions, while others argue that negative emotions are of vital importance. Why do these contradictory results emerge? 
In the past, simple explanations were proposed to understand this phenomenon but they failed to grasp the complexity of the process of creativity. For example, it was proposed that positive affect was related to enhanced creativity, but only when the study was conducted in laboratory conditions (George and Zhou, 2001). However, as noted above, this correlation is also found in field studies. This explanation is consequently unconvincing. 

James et al (2004) also tried to give an explanation for the various results in the literature. They point out that various moderators and mediators of affective influences on creativity have been examined, but systematic reviews and integrative models of research are lacking, in particular when scholars examine creative performance at work. Without such an underlying integrative model, researchers may neglect important interactions with the variables they examine and have very different results from others. Furthermore, positive affect is always treated as a unitary phenomenon. In other words, treating all positive feelings alike (Filipowticz, 2006). However, a positive emotion such as feeling relaxed, has other characteristics than being enthusiastic, although this is also a positive emotion. A unitary approach overlooks the unique characteristics of specific emotions. One could for example look at the distinction between activating or non-activating positive affect. Previous studies that acknowledged this, indeed found that activating moods, such as euphoria, lead to more creativity than non-activating moods did, such as relaxation (De Dreu, C.K.W., Baas, M., & Nijstad, B.A., 2008), although the hedonic tone – positive or negative – was similar. In their meta-analysis, Baas et al. paid attention to this activating/non-activating distinction as well (2008). To make emotions more tangible, the authors coded them on three characteristics in the studies they reviewed: hedonic tone – positive or negative –, activity/deactivity and  association with self-regulation – emotions associated with a promotion focus such as anger of happiness, or associated with a prevention focus, such as fear or calm. By doing this, the authors accredited the fact that it is probably overly easy to think of positive affect as a unitary concept. For each of those three distinctions, Baas et al. predicted the association with creativity and how it was caused. It is hypothesized that positive emotions are linked with cognitive flexibility, what is assumed to be a stepping stone to creativity. Activating emotions should promote creativity because of the known curvilinear relationship between working memory and arousal. In case of self-regulation, the emotions linked with a promotion focus are found to be promoting creativity because of the expanded attention scope (Baas et al., 2007). 
By means of a literature review, we can observe which viewpoint best fits the data. The activation hypothesis and the hedonic tone hypothesis are supported by some of the previous studies addressed in the meta analysis, whereas the regulatory focus hypothesis was fully supported by all. There was evidence against the activation hypothesis – not all active moods are positively related to creativity – and the hedonic tone hypothesis as well – a simple positive/negative distinction did not entirely fit past results – but in these cases, the regulatory focus hypothesis could still explain the findings – activating and promotion focused emotions were enhancing creativity. Thus hedonic tone seems to be far less important than assumed, given that only some previous studies had a result that could be explained by merely distinguishing between positive and negative affect, while the regulatory focus hypothesis fitted the whole of obtained results. 

Making a simple distinction between positive and negative emotions and finding a straightforward relationship with creativity was merely a theoretical aspiration that has recurrently been falsified. It is commonly found that activating moods, such as angry and fearful, lead to more creative fluency and originality than do deactivating moods, such as depressed and relaxed (De Dreu et al., 2008). Still, a model is needed to reconcile these findings. Researchers tried to find a theoretical fundament to explain the importance of activating and self-regulating moods in creativity, at the expense of hedonic tone.

Dual Pathway of Creative Performance

De Dreu et al. (2008) suggest a Dual Pathway of creative performance. Cognitive flexibility plays a central part. Not only is this a measure of creative performance but also a precursor of creative thinking. Cognitive fluency is defined as a more flexible, top-of-mind way of dealing with a problem at hand. Furthermore, one can follow a more deliberate path to creative thinking as well, using a more in-depth exploration of certain leads. The second pathway consequently goes through cognitive persistence. The Dual Pathway Model now argues that any state that influences this cognitive flexibility or persistence, may lead to useful and novel ideas. As a result, moods enhance cognitive flexibility, perseverance or both and could do this in a different manner. Emotions can be negative or positive – the hedonic tone – and can be activating or deactivating. It is known from earlier research, that people are motivated the most with medium levels of arousal (Broadbent, 1972) since the stress/performance link has a curvilinear fashion. Hence, the level of activity that characterizes an emotion, rather than it being positive or negative, will be important. This is because the degree of activity is linked to the working memory that scholars point out as a vital component in the relationship between arousal and performance. Both for cognitive flexibility and persistence, working memory is required. As De Dreu et al. say (2008), whether activating mood states produce creative fluency and originality through enhanced cognitive flexibility or perseverance may depend on that mood state’s hedonic tone. Positive affect increases cognitive flexibility, whereas negative affect increases persistence. However, hedonic tone only has this influence on activating moods, because this creates the needed arousal, making this characteristic more important than the hedonic tone of an emotion.

Mood-As-Information Theory

An alternative model that is proposed to explain the relationship between affect and creativity and that can also explain the above findings is the mood-as-information theory. George & Zhou (2007) apply the mood-as-information theory to give an explanation on how the alternating experience of positive and negative affect can promote creativity. This theory suggests that our emotions provide us with information that influences our cognitive processes and can alter our behaviours due to this informative effect and the appropriate response that is needed (Schwartz & Clore, 2003). One can say that a positive mood signals that all is going well. People then tend to be less systematic and do not put a lot of effort in processing information. They apply scripts and schemas that are easily reachable and by doing so they are more primed to act on novelty and playfulness. This promotes divergent thinking. Indeed, in laboratory conditions, participants show these tendencies that are, in fact, very creative (e.g., Kaufmann, 2003). Negative moods, on the other hand, signal a problem. People are motivated to specify and solve it. This requires a detailed, analytic approach with the information present, not with heuristics someone would use if paying attention to the information at hand is less important. This too can promote creativity because we are motivated to look at a problem thoroughly and to find new ways to deal with the situation (George & Zhou, 2002). We acknowledge the need to pay attention, exactly because our negative mood primes us to do so. This is similar to the distinction between reflective and intuitive cognitive functions that is sometimes made in other models as well, for example in the Dual Pathway of creative performance. Intuitive cognitive functions are used when a person is in a state of positive affectivity, analytical approaches become more important when a state of negative affectivity is experienced. 
Dynamic Theory of Affect and Creativity
A further approach suggests that the dynamic negative and positive affect needs to be taken into account, since both positive and negative affect can enhance creativity. In their Dynamic Theory of affect and creativity, Bledow (in press) et al. found that a shift from negative to positive affect was related to creativity. Both positive and negative affect is of critical importance, given that they both have important functions for creativity, and those functions are integrated through their dynamic interplay. Individual differences influence this interplay, as situational features do too. The association with creativity exists because emotions modulate the interplay between cognitive functions from which creativity emerges (George & Zhou, 2002). It is vital to highlight the difference between reflective – controlled, slow, intentional – and intuitive – associative, fast – cognitive functions. The terms are adopted from Kahneman & Frederick (2002) but the underlying rationale to discriminate between them, is commonly made in dual-process theories (Chaiken & Trope, 1999).  Reflective cognitive functions are linked to negative rather than positive affect, intuitive cognitive functions are effectively performed in a state of positive affect. The reason for this relation is similar to what is explained before: a state of negative affect primes us to learn from the situation, giving us the motivation to reflect about it. Positive affect allows us to have confidence in our intuitive reflexes. The Dynamic Theory of affect and creativity now states that the integration of reflective and intuitive cognitive functions is achieved through a shift from negative to positive affect (Bledow et al., in press). This will create a momentum with an additional effect, on top of the effect a stable positive affect would have. Experiencing negative affect is important to allow the realisation of a problem, think it through, grasping it again and making the shift to positive affect, what in its turn sets other creative thought processes in motion. To face negative affect at first and experiencing a state of positive affect subsequently, seems to be of particular importance. Treating positive and negative affect as completely independent from each other, neglects important interactions and can thus result in contradictory findings. 

Affect and Creativity in the Workplace

When the focus is on an organizational context however, more specific forces may be at work than what has been look at in the general study of creativity. Other workplace related variables, co-workers or organizational climate for example, could have an influence on affect and creativity in the workplace. 
To investigate specific workplace influences of creativity, Madjar et al. (2011) first made a distinction between two types of creativity; radical and incremental. They found that willingness to take risks, resources for creativity, and career commitment are associated primarily with radical creativity and that the presence of creative co-workers and organizational identification are associated with incremental creativity. Routine performance however, the opposite of creativity, was associated with conformity and organizational identification (page 7). It is not appropriate to eliminate personal and social factors in a work context if we want to understand the process of creativity at work. Working in a supportive environment for example could also be of importance. George & Zhou (2007) turn the attention to the existence of a supportive context. They hypothesized that creativity was the highest when the context was supportive and both positive and negative moods were high. This study focused on the critical role of supervisors in creating a supportive work context. In such a context, both positive and negative moods contribute to creativity. Creativity was indeed highest when both mood states were high and the context was supportive (George & Zhou, 2007). This relates both to the Dynamic Theory of affect and creativity, as to the concept of emotional ambivalence.

Emotional Ambivalence

Emotional ambivalence is the simultaneous experience of positive and negative emotions. There are in fact specific cues that trigger mixed emotions, mostly by counterfactual thinking: ‘This is bad but it could be worse’. An experimental study showed that people who experience this emotional ambivalence can more easily discover unusual links between concepts, because of an increased sensitivity to them. This is an ability believed to be important to organizational creativity (Fong 2006). However, emotional ambivalence has not been studied much in an organizational context, notwithstanding the fact that emotional ambivalence may be especially likely to exist in the workplace (Larsen et al., 2004). Employers often need to cope with ambivalent situations. On the last day of work before going on a holiday, someone could be eagerly looking forward to the end of the day but simultaneously be stressed that there is so much more to take care of before leaving.  
To sum up, the body of research concerning the relationship between affect and creativity is immense, with the most evidence in favour of the hypothesis that positive (activating) feelings are positively related to creativity. However, inspired by the contradictory findings, more and more promising theoretical foundations are being constructed and tested in experiments. Naturally, as the body of knowledge grows, more questions are raised and more avenues to other perspectives emerge. This is also the case for implicit affect, a line of emotion research that really still is in its infancy, especially in an organizational context.

Implicit Affect

In applied settings, emotions are frequently examined by means of self-report measures. A general problem with self-measures is their limited validity. When a self-report measure is used, researchers trust their respondents to accurately identify and faithfully describe what is studied. This could not always be the case. In the study of emotions, there are several doubts about the validity of these self-assessments. First of all, are affective experiences even open to self-report? Robinson and Clore (2002) state that it is not easy to consciously access subtle affective processes operating at more elementary levels of processing. Moreover, even when aware of their feelings, individuals may produce erroneous self-reports about their emotions (Quirin, Kazén & Kuhl, 2009). Impression management or other social influences can shape the responses of the participants. Furthermore, people can sometimes be erroneous in their labelling when describing a feeling (e.g., when somebody is actually relieved, he reports being happy). Self-report of affect is inaccurate because it only captures a part of the process of affectivity within the individual. Conscious processes are merely a subset of the processes that influence behavior. These limitations can be addressed with the IPANAT, the instrument for the standardized assessment of implicit positive and negative affect (Quirin et al., 2009). It has not yet been utilized to examine the affect-creativity relationship despite the fact that it is a valid and reliable answer to the doubts about self-reported emotions and to the question if there is in fact another way to explore emotions of participants. 
The IPANAT addresses implicit affect by asking people to make judgments about artificial words. Scientific models of affect priming explain that affect guides us in our perceptions and judgements of items and individuals. These judgments are an indication of an individual’s state or trait. The more ambiguous a certain situation is, the less information is directly related to it. It creates a better opportunity for affective states to influence the process of decision making. Respondents are unaware these judgement give information about their affective state. Given the scientific evidence (e.g., Bower 1981), the IPANAT appears to be a valid measurement of implicit affect. Quirin et al. (2009) investigated the reliability and validity of the IPANAT. Factor analysis yielded two independent factors – implicit positive and negative affect – , correspondent scales show an adequate internal consistency, test-retest reliability, stability and construct and criterion-based validity (see Quirin, Kazén & Kuhl, 2009 for details). Thus the IPANAT is a reliable and valid measure. Participants are asked to rate to what extent certain artificial words express a specific mood. By doing so, affect is measured in an indirect way. More specific, each of the six artificial words is presented with three positive and three negative emotions. Participant’s underlying affectivity is now assessed by the tendency to view the artificial words as sounding more positive or negative. Individuals who filled in the IPANAT, are unaware of this underlying construct being measured (Fazio & Olson, 2003). To assure that the actual purpose was not given away, the instructions provided were translated and back-translated from the original work of Quirin et al. (2008) who demonstrated that these instructions were an effective disguise of the actual purpose of the measurement. Less than 2% of the participants noticed that the test actually aimed to assess emotions. 
Self-report measures in general, indeed useful, also have their weaknesses. To address emotions in particular, self-report measures are not sufficient. Still, it is usually an irreplaceable source of affective information. In investigating implicit affect, these issues are resolved by using the IPANAT. The IPANAT is not subject to the limitations self-report measures characterize. Furthermore, it has not yet been utilized in an applied setting or to examine the affect-creativity relationship. The contribution to the literature is on the one hand to validate the IPANAT and on the other hand to show how implicit affect could expand our knowledge about workplace behaviour by showing how it is related to creativity. More specific, I will now use implicit affect measures to investigate which of the results or models concerning the affect/creativity relationship are supported.
THIS STUDY
A positive relationship between implicit positive affect and creativity is expected. In line with previous research, it is assumed that implicit positive affect has an effect on cognitive flexibility and thereby increases the level of creativity. The dual pathway to creativity model argues that creativity is a function of cognitive flexibility. Activating positive mood states enhance creativity because they stimulate that flexibility (Nijstad et al., 2010). Implicit positive affect is assumed to have the same effect.
Isen (1999) suggests that positive affect has three outcomes in cognitive activity: making more cognitive elements available, creating a defocused attention and enhancing cognitive flexibility. Isen conducted laboratory research and he found empirical support for the suggested relationship in explicit affect. Amabile et al. used extensive field data to see if this relationship holds in the work field (2005). They found, as far as explicit affect goes, “consistent evidence of a positive relationship between positive affect and creativity (in organizations) and no evidence of a negative relationship” (p390).  Their results even indicate a simple linear association. Montgomery et al. (2004) also found that there is some indication that positive moods were related to a creative self-perception, a judgement our participants will need to make about themselves too. I expect to find an equivalent relationship for implicit affect. People high on implicit positive affect score higher in creativity.
Hypothesis 1: Implicit positive affect is positively related to creativity.
If the relationship between implicit positive affect and creativity remains after controlling for explicit positive affect, it is certain that two distinct, albeit related, concepts are being measured that contribute uniquely to creativity. There should be some relation between the IPANAT and PANAS, as one can become aware of implicit affective processes (Clore, Storbeck, Robinson, & Centerbar, 2005) and the underlying constructs are the same. Consequently, measures of implicit and explicit affect are not thought of as entirely independent and can be correlated to a certain extent (Gawronksi, Lebel, & Peters, 2007; Hofmann, Gawronski, Gschwendner, Le, & Schmitt, 2005). I assume that implicit affect is not negligible and thus that a remaining relationship after controlling for explicit positive affect will be found. The IPANAT measures the unconscious aspect of positive affect that is not captured in explicit measures. Past research has underestimated the affect-creativity relationship because this implicit part is neglected. Following this thought, it makes sense to assume that implicit positive affect has its own, specific relationship with creativity that cannot be accounted for by explicit measures of positive affect.
Hypothesis 2a: Implicit positive affect has an incremental effect on creativity, after controlling for explicit positive affect.
Building on the same rationale, it can even be expected that implicit positive affect moderates the relationship between explicit positive affect and creativity. When this is the case, not only an incremental effect exists, but it means that implicit and explicit positive affect are depending on each other. 
Hypothesis 2b: Implicit positive affect moderates the relationship between explicit positive affect and creativity, the relationship is more positive if implicit positive affect is high.
As for implicit negative affectivity, a negative correlation with creativity is predicted: People higher on implicit negative affect will score lower on the creativity measures. The IPANAT probably captures the truly negativity of negative affect, more than the PANAS does. The items of the PANAS gauge mainly activated negative affect, for example being upset. It is that activation that has value for creativity and people who score high on explicit negative affect, will therefore show higher levels of creativity. The IPANAT measures negative affect by items that are low on activation, such as helpless, that lack the required activation to show creativity. It is because of that attribute that a negative association between creativity and implicit negative affect is expected. 
Hypothesis 3: Implicit negative affect is negatively related to creativity.

Past research has shown that explicit negative affect can contribute to creativity (e.g. George & Zhou, 2007, Bledow et al., under revision). However, this requires that people can regulate affect well and negative affect does not persist. To have more chance of being creative, one must overcome negative affect and make a shift towards positive affect. When both affective states are experienced, people use a broad range of cognitive tendencies – at first a more deliberate path, later, when positive feelings are experienced, a more intuitive path – which results in higher creativity. People who score high on implicit negative affect,  are probably less likely to overcome a state of negative affectivity. Even if they don’t explicitly report any residual negative feelings, scores on implicit negative affect can show that they are still lingering. When this is the case, negative affect has a harmful influence on creativity, because it withholds further creative thinking coming from positive affect. Consequently, it is assumed that the relationship between explicit negative affect and creativity, becomes more dysfunctional when implicit negative affect is high, given that this may indicate a constant state of negative affect.
Hypothesis 4: Implicit negative affect moderates the relationship between explicit negative affect and creativity, the relationship is more negative if implicit negative affect is high.
The first study that has been conducted as an initial examination of the IPANAT in a Dutch speaking student sample. As the study contained only a task-specific creativity measure rather than a measure of a person’s general level of creativity, relations with the IPANAT were only explored. The test of hypothesis was performed in the second study that included a valid measure of a person’s general level of creativity.

Study 1
Method

Sample and procedure

The research sample of this study consisted of master students of Industrial and Organizational Psychology at Ghent University. The final sample consisted of 128 students, who were between 21 and 27 years old with a majority of 22-year-olds (mean = 22.6, SD = 1,08). Seventy-six per cent of them were female.

The questionnaires about emotions and creativity were handed out at the beginning of a course and students were asked to remain silent while they filled them in. Each tasks had a short introduction of what was expected. Afterwards, the questionnaires were immediately collected and scored on various aspects. Because the amount of ideas was a relevant output as well, some tasks had a time limit to assure that the time available to work on those tasks was controlled for. Also, when a student was finished with this task, he or she had to wait until a signal was given to proceed to the next page. The instruction were in English but participants could answer the open questions in Dutch. 
On the creativity task, the answers of the participants were rated on five levels: how many ideas were given, in how many categories could we categorize them, how original were the ideas, how useful were they and how elaborate were they. To guarantee the most objective scores and inter-rater reliability, two raters sat together to define categories, levels of originality, elaboration and usefulness before they each scored the questionnaires.
Measurement 

Implicit Affectivity
Implicit negative and positive affect was assessed by the recently developed and validated IPANAT (Quirin, Kazén, et al. 2009). Participants were asked to what extent an artificial word (SAFME, VIKES, TUNBA, TALEP, BELNI and SUKOV) was adequately described by a positive or negative emotion word. The Dutch emotion words are derived from the original English labels (happy, cheerful, energetic, helpless, tense, inhibited) and were translated and back-translated to assure maximum comparability. They answered by using a Likert scale: 1 (doesn’t fit at all), 2 (fits somewhat), 3 (fits well), and 4 (fits very well). Cronbach’s alphas for the positive and negative subscales ranged from .69 to .66.

Explicit Affectivity

Explicit positive and negative affect were measured by the Positive and Negative Affect Schedule (PANAS; Watson et al., 1988). Participants are asked to what extent they experienced 20 positive or negative emotions in general. The Dutch emotion words were used as provided by Engelen et al. (2006). The items can be found in the appendix. For each emotion, participants indicated how often they experience it on a 5 point Likert scale, from very slightly to extremely. (mean = 2.99, SD = 0.45). Cronbach's alphas for the positive and negative subscales ranged from .74 to .81.
Participants were also asked to answer three questions using a 5 point Likertscale, going from 1 not at all to 5 very much. The questions were “How positive do you feel at the moment?”, “How negative do you feel at the moment?” and “How activated do you feel at the moment?”. They needed to do this two times in the questionnaires. 
Creativity

Participants were asked to give suggestions about how Ghent University could improve the way the study of psychology is now organized. Because they were all psychology master students, it is assumed they all have similar experience with the subject and no one has an advantage in knowledge to come up with ways for improvement. They were encouraged to think thoroughly and keep doing this until a signal was given. 
Participants were asked to rate their answers on this task by answering three questions on a 5 point Likert scale, going from 1 I strongly don’t agree to 5  I strongly agree. The questions were “I showed originality in my ideas”, “I generated novel but operable ideas” and “I served as a good role model for creativity”. Cronbach’s alpha was .76. 

Statistical analysis and results
As suggested by Quirin et al. (2009), each adjective of the IPANAT is averaged across the artificial words. By doing this, the word effect is partialled out and thus we found a clear two-factor solution for implicit positive and implicit negative affect when we conducted a factor analysis. There were no significant cross loadings.
The three questions “I showed originality in my answers”, “I generated novel but operable ideas” and “I served as a good role model for creativity” were combined and labelled “self- rated creativity”. This scale has an internal consistency of .76 (Cronbach’s alpha). Self-rated creativity was negatively related to implicit NA, r(127) = -.22, p < .05 but uncorrelated with implicit PA, r(127) = .01, ns. The opposite was found for explicit measures of affect. Self-rated creativity was positively related to explicit PA, r(127) = .21, p < 0.05 but uncorrelated to explicit NA, r(88) = -.06, ns. These results are summarized in Table 1. 
The five criteria “how many ideas were given”, “how many categories have been used”, how original were the ideas”, “how useful were the ideas” and “how elaborated were the ideas”, were combined and labelled “observer-rated creativity”. This scale has an internal consistency of 81. (Cronbach’s alpha). As for observer-rated creativity, there was only a significant correlation with explicit PA, r(127) = .22, p < .05. However, correlations with implicit PA, implicit NA, and explicit NA were in line of the relationships with self-rated creativity; albeit insignificantly. This can also be found in Table 1.
Explicit NA had a significant correlation with implicit NA, r(89) = .35, p < 0.01, explicit PA was significantly positively related to implicit PA, r(128) = .23, p < 0.01. Explicit NA and explicit PA were insignificantly negatively correlated, r(89) = -.16, ns, but implicit NA and implicit PA were significantly positively correlated, r(128) = .36, p < .01. This is evidence for convergent and divergent validity for the IPANAT and the PANAS. All results can be found in Table 1.
Table 1  Self-Rated Creativity, Observer-Rated Creativity & Affect: correlations and descriptive statistics

	
	1.
	2.
	3.
	4.
	5.
	6.
	Mean
	Std. Deviation

	Creativity measures
	
	
	
	
	
	
	
	

	1. Self-rated Creativity
	(.76)
	
	
	
	
	
	3.03
	.64

	2. Observer-rated Creativity
	.27**
	(.81)
	
	
	
	
	4.73
	1.30

	IPANAT
	
	
	
	
	
	
	
	

	3. Implicit Negative Affect
	-.22*
	-.04
	(.66)
	
	
	
	1.91
	.37

	4. Implicit Positive Affect
	.01
	.07
	.36**
	(.69)
	
	
	2.11
	.38

	PANAS
	
	
	
	
	
	
	
	

	5. Explicit Positive Affect
	.21*
	.22*
	-.07
	.23**
	(.74)
	
	3.51
	.43

	6.   Explicit Negative Affect
	-.06
	-.03
	.35**
	.13
	-.16
	(.81)
	2.08
	.58


Note: N varies between 88 and 127, * correlation is significant p < .05, ** correlation is significant p < .01. Internal consistencies on the diagonals
Discussion

Self-rated creativity was negatively associated with implicit measures of negative affect, meaning that someone has a higher esteem of his or her own creativity, when he or she scores low on implicit negative affect. Although this laboratory study was not conducted to test the theoretical hypotheses, it provides some initial information regarding their validity. The significant negative correlation between self-rated creativity and implicit negative affect, supports the third hypothesis. At the same time, when someone has higher scores on explicit measures of positive affect, his or her self-rated creativity will be higher than someone who experiences less positive emotions. This is also the case for observer-rated creativity: when someone experiences more positive emotions, his or her answers on creative tasks are scored more creative afterwards. These results are in line with the vast body of evidence that suggests that positive affect is key to creativity. Implicit positive affect however, was uncorrelated to both measurements of creativity, thereby contradicting the first and second hypothesis. 
It is notable that implicit positive and implicit negative affect have a significant, positive correlation. People who score high on one dimension, also tend to score high on the other. This could be a sign that negative and positive affect should maybe not be seen as a dualism, but as two related concepts that can similarly occur. This is in line with the Dynamic Theory of affect and creativity. In this model, creativity is a function of an affective shift, from negative to positive affect. This implies that someone experiences negative affect, then down regulates it and so allowing positive feelings to build up. This process would be reflected by the correlation pattern that is found in this study.
Study 2
Method

Sample and procedure 

The research sample for this study was comprised of supervisors and subordinates from a variety of Belgian industries. To allow generalization across industries and organizations, a broad range of industries was addressed, such as finance, education, retail, manufacturing, IT, and governmental. Data was collected with the help of two fellow students of Ghent University. Phone calls were made to supervisors within our own network an within an acceptable distance from our hometown so we could personally hand out the questionnaires, give proper instructions and collect them again afterwards to assure maximum confidentiality. Supervisors were asked to identify a number of subordinates, whom they worked with on a daily basis. Questionnaires, including a cover letter were distributed by the supervisor to the subordinates after a thorough briefing with each supervisor about the confidentiality and the procedure of the study. The questionnaires were coded in such way that subordinates and their supervisor could be matched afterwards. To ensure confidentiality, the subordinates were instructed to seal their envelope before handing it back to their supervisor. All questionnaires  from the subordinates as well as the supervisor were then collected by us at the same time. The questionnaires were in Dutch. 
The final sample consisted of 133 subordinates that were working for 27 supervisors in 20 different companies. Thus, each of the 27 supervisors provided on average ratings about five subordinates. The response rate was 56%. The average time supervisor and subordinate worked together was six years (SD = 6.80).
Supervisors were between 28 and 62 year old with an average age of 48 years (SD =7.48) and with an average tenure as team leader of eight years and a half (SD = 7.62). Seventy per cent of them were male.

 Subordinates were between 21 and 61 year old, their average age was 39 years (SD = 9.87) with an organizational tenure of nine years (SD = 8.70).  Fifty-five per cent of them were male and the majority completed a higher education (68 per cent). Twenty-five per cent work as a manager, sixty per cent perform operational tasks, and fifteen per cent are specialists.  

Participation in this study for supervisors involved providing measures of demographic variables, emotions, and creativity ratings of their subordinates. Participation in this study for subordinates involved completing a survey with measures of demographic variables, emotions, and self-rated creativity. For the purpose of exploring the relationship between implicit affect with other concepts, measures of work engagement and core self-evaluation were included as well.
Measurement

Demographic characteristics

In order to describe the sample, a number of demographical characteristics were measured such as gender, age, and highest degree obtained.
Implicit Affectivity 
Implicit negative and positive affect were assessed by the recently developed and validated IPANAT (Quirin, Kazén, et al. 2009). Participants were asked to what extent an artificial word (SAFME, VIKES, TUNBA, TALEP, BELNI and SUKOV) was adequately described by a positive or negative emotion word. The Dutch emotions are derived from the original English labels (happy, cheerful, energetic, helpless, tense, inhibited) and were translated and back-translated to assure maximum comparability. They answered by using a Likert scale: 1 (doesn’t fit at all – past helemaal niet), 2 (fits somewhat – past een beetje), 3 (fits well – past tamelijk goed), and 4 (fits very well – past heel goed). Cronbach’s alphas for the positive and negative subscales ranged from .80 to .75. 
Core Self-Evaluation

To asses core self evaluation, we used the CSES, the Core Self-Evaluation Scale. The items of this scale can be found in the appendix. It was developed and validated by Judge, Erez, Bono, and Thoresen (2003) and thus a reliable direct measure of core self-evaluation. This measure consists of 12 items, translated and back-translated from the 12 original English items. Participants answered to what extent they agreed with the statements with the provided 5 point Likertscale, from 1 strongly disagree – helemaal niet akkoord to 5 strongly agree – helemaal akkoord (mean = 3.67, SD =  .53). Cronbach’s alpha was .86. 
Work Engagement


Work engagement was measured by the short questionnaire provided by Schaufeli, Bakker, and Salanova (2006) that consists of nine items that can be found in the appendix. They proved the validity and reliability of the UWES-9 in a sample of ten countries and various occupational groups. Participants were asked to indicated how often they experienced the level of work engagement the nine statements described. They did this by means of a 5 point Likert scale, going from 1 never – nooit, 2 occasionaly – af en toe, 3 regularly – regelmatig, 4 often – vaak to 5 very often – heel vaak. (mean = 3.45, SD =.70) Cronbach’s alpha reached .92.
Explicit Affectivity

Explicit positive and negative affect were measured by the Positive and Negative Affect Schedule (PANAS; Watson et al., 1988). Participants are asked to what extent they experienced 20 positive or negative emotions in general. We used the Dutch emotion words as provided by Engelen et al. (2006), that can be found in the appendix. For each emotion, participants indicated how often they experience it on a 5 point Likert scale, from very slightly (zelden) to extremely (extreem). (mean = 2.62, SD = .31). Cronbach's alphas for the positive and negative subscales ranged from .73 to .80.

Creativity

To assess self-reported creativity, we used six items derived from Madjar, Greenberg et al. (2011). The three items for radical creativity include “is a good source of highly creative ideas” (“Ik ben een bron voor erg creatieve ideeën”), “demonstrates originality in his or her work” (“Ik toon originaliteit in mijn werk”) and “suggests radically new ideas at work (“Ik stel radicaal nieuwe ideeen voor op het werk”). The three items for incremental creativity include “uses previously existing ideas or work in an appropriate new way” (“ik gebruik bestaande ideeen op een geschikte nieuwe manier”), “is very good at adapting already existing ideas” (“ik ben goed in het aanpassen van bestaande ideeën”) and “easily modifies previously existing work processes to suit current needs” (“ik pas bestaande processen en ideeen makkelijk aan aan bestaande noden”).  These items were answered on a 5 point Likert scale, going from I don’t agree at all – helemaal niet akkoord to I totally agree –helemaal akkoord (mean = 3.38 , SD = 0.09 ). Cronbach’s alphas for the six items was .76, for incremental creativity .82, and radical creativity .80. To become the Dutch items, again the original items from Madjar et al. were translated and back-translated to assure maximum similarity.
Supervisors used the same items to rate creativity in their subordinates. Cronbach’s alpha for supervisor-rated creativity was .92.
Statistical analysis and results
As suggested by Quirin et al. (2009), each adjective of the IPANAT is averaged across the artificial words. By doing this, the word effect is partialled out and thus we found a clear two-factor solution for implicit positive and implicit negative affect when we conduct a factor analysis. Factor loadings on the two factors were higher than .70. There were no significant cross-loadings. To test the validity of the IPANAT, correlations between implicit affect and explicit affect are examined. Implicit PA and implicit NA were uncorrelated, r(124) = .08, ns. Implicit PA was significantly positively related to explicit PA, r(124) = .29, p <.01, as was implicit NA to explicit NA, r(124) = .21, p <.05. This converging evidence supports construct validity of the IPANAT. An overview of the correlations can be found in Table 2. 
In order to test the first hypothesis, saying that implicit positive affect has a positive association with creativity, and the third hypothesis, saying that implicit negative affect has a negative association with creativity, a correlation analysis is conducted between implicit affect and creativity. 
As found by other researchers (e.g. Montgomery et al., 2004), self-rated creativity was positively related to explicit PA, r(133) = .51, p < .01. However, there was no relation between self-rated creativity and explicit NA, r(124) = -.06, ns,  implicit PA, r(124) = .06, ns nor with implicit NA, r(124) = .02, ns. This is summarized in Table 2. For self-rated creativity, the first and third hypothesis are thus not supported, given that no significant correlations between implicit positive affect and creativity is found – refuting hypothesis 1 – nor between implicit negative affect and creativity – refuting hypothesis 3.
Supervisor-ratings of creativity showed the same correlation pattern, with a significant correlation to explicit PA, r(133) = .20, p < .05 and no significant correlation with explicit NA, r(133) = -.11, ns, implicit PA, r(124) = -.02, ns or implicit NA, r(124) = -.12, ns. These results can also be found in Table 2. For supervisor-rated creativity, the first and third hypothesis are also not supported, as there are no significant correlations reported between implicit affect and creativity.
In order to test the second and fourth hypothesis, we next examined the results of regression analyses. We wanted to see if implicit positive affect has an incremental effect on creativity, after controlling for explicit positive affect (H2a) or if implicit positive affect even moderates the relationship between explicit positive affect and creativity (H2b), making the positive relationship between explicit positive affect and creativity more positive if implicit positive affect is high. It is also predicted that implicit negative affect moderates the relationship between explicit negative affect and creativity (H4), in a way that the negative relationship between explicit negative affect and creativity is more negative if implicit negative affect is high. 
Regression analysis showed that, in a model with both implicit and explicit affect, explicit PA was the only significant predictor of self-rated creativity, β(123)= .57, p < .01, and supervisor-rated creativity, β(123) = .23, p < .05. To test whether implicit affect predicts creativity independently and additionally to explicit affect, multiple regression analyses were carried out using the positive and negative scale of the PANAS and IPANAT, as well as their interactions as predictors. 

As for self-rated creativity, analysis showed that the positive relationship between explicit PA and creativity was higher if implicit PA is also high, with the positive coefficient of the interaction term being significant, β(123) = .17, p < .05, along with the main effect of explicit PA, β(123) = .57, p < .01. This confirms hypothesis 2b. In figure 1 it is shown how high levels of implicit positive affect influences the effect of explicit positive affect on creativity. 
Furthermore, the analyses showed that the interaction effect between explicit PA and implicit NA was insignificant, β(123) = -.16, ns. However, the relationship between explicit positive affect and self-rated creativity, was stronger when explicit negative affect was higher, the coefficient of the interaction term being β(132) = .19, p < .05. This association is made visible in figure 2. Since only the main effect of explicit positive affect was significant, other significant interaction terms cannot be interpreted. The results of this regression analysis are summarized in Table 3.
Next, we examined the second and fourth hypothesis for supervisor-rated creativity. As for supervisor-rated creativity, no significant interaction effects were found when we used the combined scale of incremental or radical creativity. Only the main effect of explicit positive affect emerged. When the global creativity measure was split up in incremental and radical creativity and looked at as separate outcomes in a regression, the following results were reported.
For incremental creativity, there was only a significant main effect of explicit positive affect in a model that tests both explicit and implicit affect as predictors, β(123) = .27, p < .01. There was no evidence for hypotheses 2b – no incremental effects of implicit positive affect were found – hypothesis 2b – no moderation of implicit positive affect was found – or hypothesis 4 – no influences of explicit or implicit negative affect were found. 
For radical creativity, we found a significant main effect of implicit negative affect, β(123) = -.27, p < .05, and a significant interaction effect of implicit negative affect with explicit negative affect, β(123) = -.25, p < .05. This confirms the fourth hypothesis. The third figure shows this moderation of the association between explicit negative affect on radical creativity as it was rated by the supervisor by implicit negative affect. Because only the main effect of implicit negative affect was significant, other significant interaction effects cannot be interpreted. Hypothesis 2a and 2b are not supported for supervisor-rated radical creativity. Results of this regression analysis are shown in Table 4.
Furthermore, correlations between implicit affect and work engagement and between implicit affect and core self-evaluation were looked at. Implicit PA was significantly correlated with work engagement, r(124) = .22, p < .05 and with core self-evaluation, r(124) = .22, p < .05. Explicit PA was also significantly correlated with work engagement, r(133)= .43, p < 0.01 and with core self-evaluation, r(133)= .35, p < .01. Implicit NA was negatively correlated to both constructs, albeit insignificantly, r(124) = -.13, ns with work engagement and r(124) = -.14, ns with core self-evaluation. Explicit NA was negatively associated with work engagement, r(133) = -.18, p < .05, and negatively associated with core self-evaluation, r(133) = -.47, p < .01. These results are also reported in Table 2. This was examined for exploratory purposes. 
Table 2  
Self-Rated Creativity, Supervisor-Rated Creativity, Work Engagement, Core Self-Evaluation & Affect: correlations and descriptive statistics
	
	1.
	2.
	3.
	4.
	5.
	6.
	7.
	8.
	Mean
	Std. Deviation

	Creativity measures
	
	
	
	
	
	
	
	
	
	

	1. Self-Rated Creativity
	(.76)
	
	
	
	
	
	
	
	3.38
	.55

	2. Supervisor-Rated Creativity
	.28**
	(.92)
	
	
	
	
	
	
	4.73
	1.16

	IPANAT
	
	
	
	
	
	
	
	
	
	

	3. Implicit Negative Affect
	.02
	-.12
	(.75)
	
	
	
	
	
	1.90
	.42

	4. Implicit Positive Affect
	.06
	-.02
	.08
	(.80)
	
	
	
	
	2.25
	.55

	PANAS
	
	
	
	
	
	
	
	
	
	

	5. Explicit Positive Affect
	.51**
	.20**
	-.08
	.29**
	(.73)
	
	
	
	3.28
	.40

	6.   Explicit Negative Affect
	-.06
	-.11
	.21*
	-.07
	.05
	(.80)
	
	
	1.97
	.46

	Other
	
	
	
	
	
	
	
	
	
	

	7. Work Engagement
	.40**
	.21**
	-.13
	.22*
	.43**
	-.18*
	(.92)
	
	3.45
	.70

	8. Core Self-Evaluation
	.39**
	.21**
	-.14
	.22*
	.35**
	-.47**
	.50**
	(.86)
	3.67
	.53


Note: N varies between 124 and 133, * correlation is significant p < .05, ** correlation is significant p < .01. Internal consistencies on the diagonals
	Table 3

Self-rated creativity by implicit negative affect, implicit positive affect, explicit negative affect, explicit positive affect and their interactions

	Coefficientsa

	Variables
	            B
	Std. Error
	           β
	   t
	p

	
	(Constant)
	3.36
	.04
	
	75.82
	<.01

	
	Implicit Negative Affect
	.05
	.05
	.09
	1.12
	.27

	
	Implicit Positive Affect
	-.09
	.05
	-.16
	-1.87
	.06

	
	Explicit Positive Affect
	.31
	.04
	.57
	7.08
	<.01

	
	Explicit Negative Affect
	-.04
	.04
	-.07
	-.94
	.35

	
	INA x ENA
	-.10
	.05
	-.16
	-2.10
	.04

	
	IPA x EPA
	.09
	.04
	.17
	2.25
	.03

	
	IPA x INA
	.03
	.04
	.07
	.70
	.49

	
	EPA x ENA
	.11
	.05
	.19
	2.34
	.02

	
	INA x EPA
	-.08
	.04
	-.16
	-1.97
	.05

	
	IPA x ENA
	-.10
	.05
	-.17
	-2.07
	.04

	a. Dependent Variable: self-rated creativity

Note: INA = implicit negative affect, ENA = explicit negative affect, IPA = implicit positive affect, EPA = explicit positive affect
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   affect and explicit negative affect on self-rated creativity
	Table 4
Supervisor-rated radical creativity by implicit negative affect, implicit positive affect, explicit negative affect, explicit positive affect and their interaction

	Coefficientsa

	Variables 
	B
	Std. Error
	β
	t
	p

	
	(Constant)
	5.06
	.10
	
	48.56
	<.01

	
	Implicit Negative Affect
	-.30
	.11
	-.27
	-2.73
	.01

	
	Implicit Positive Affect
	-.18
	.12
	-.16
	-1.60
	.11

	
	Explicit Positive Affect
	.15
	.10
	.14
	1.45
	.15

	
	Explicit Negative Affect
	-.13
	.10
	-.12
	-1.31
	.19

	
	INA x ENA
	-.32
	.11
	-.25
	-2.83
	.01

	
	IPA x EPA
	.06
	.09
	.06
	.63
	.53

	
	IPA x INA
	-.12
	.10
	-.13
	-1.21
	.23

	
	EPA x ENA
	-.14
	.11
	-.12
	-1.27
	.21

	
	INA x EPA
	.04
	.10
	.04
	.43
	.67

	
	IPA x ENA
	.35
	.12
	.28
	2.95
	.00

	a. Dependent Variable: supervisor-rated radical creativity

Note: INA = implicit negative affect, ENA = explicit negative affect, IPA = implicit positive affect, EPA = explicit positive affect


[image: image3.png]5204

5004

4904

4804

Mean Radical Creativity as rated by the supervisor

T T
Low Hgh

Implicit Negative Affect

Explicit
Negative
Affect

= -Low
—High




Figure 3: mean and interaction effects between explicit and implicit 

     negative affect on supervisor-rated radical creativity
Discussion

The correlation pattern between explicit and implicit affect, gives clear evidence for the construct validity of the IPANAT. Implicit negative and positive affect were uncorrelated, which is an indication for the fact we are in fact measuring two distinct concepts – as explicit negative and positive affect are assumed to be as well. Furthermore, implicit positive affect is correlated with explicit positive affect, showing the two are interrelated, as was expected. The same is true for implicit negative affect and explicit negative affect. These results give a high indication we are measuring the implicit facets of the emotions that are assessed explicitly by the PANAS and are in favour of the construct validity of the IPANAT. 
Both measures of creativity, self-rated by the employees as supervisor-ratings, showed no significant correlations with implicit positive affect, thus refuting the first hypothesis. Furthermore, the third hypothesis, stating that implicit negative affect is negatively related to creativity, is also not supported by the results. Both measures of creativity showed only a significant relation to explicit positive affect. As mentioned before, this is a recurrent finding in the affect – creativity research field. This study however contributes to the vast body of research that resulted in a positive relationship between positive affect and creativity. 
For self-rated creativity, we can see that there is an interaction effect of implicit positive affect with explicit positive affect, meaning that the positive link between the two, gets even stronger when implicit affect is also present (see figure 1). This shows that implicit affect really adds value to explicit affect, given the additional effect is has on an already strong association, as proposed by the second hypothesis, more precisely 2b. We also see an interesting interaction of explicit negative affect on this relationship (see figure 2). When someone experiences positive affect that he or she can explicitly rapport, but also have a certain amount of negative feelings, than this person is more likely to give higher self-ratings of creativity. This finding fits well in the conceptual framework that looking at positive and negative affect separately, ignores the possible, and in this study visible, effects of their interplay. 
We split up supervisor-rated creativity into incremental and radical creativity. For incremental creativity, we found explicit positive affect to be a significant predictor yet again. In the case of radical creativity, implicit negative affect turned out to be a predictor. As employees show less negative affect trough implicit measures, their supervisor is more likely to think of them as more frequently showing radical creativity, in comparison to those employees that score higher on the implicit negative affect measures. There is an interaction effect as well with explicit negative effect, showing us that the negative association we just described, becomes even stronger when less explicit negative affect is reported by the employee. The employee will then probably get even higher grades on radical creativity. This supports the fourth hypothesis. 
It is notable that the IPANAT was related to work engagement and core self-evaluation, more specifically that more implicit positive affect is associated with higher work engagement and a better core self-evaluation. The IPANAT thus has more relevant correlates in the workplace than purely creativity measures, which need to be examined by future research.
GENERAL DISCUSSION
The aim of this study was to investigate the IPANAT in an applied setting by linking it to various measures of creativity. We found in both studies a correlation pattern that supports the construct validity of the IPANAT. Implicit positive affect was correlated with explicit positive affect and the same goes for negative affect. But, as the results show, the effects of implicit and explicit affect are not redundant. Hypothesis 2b was confirmed, stating that implicit positive affect has a specific effect on creativity, on top of explicit positive affect. People who express high levels of explicit positive affect, will most likely rate themselves as more creative, in contrast to those who report low levels of explicit positive affectivity. If implicit positive affect is simultaneously high in an individual, his esteem of own creativity will probably be even higher. The fourth hypothesis is also confirmed, stating that implicit negative affect moderates the relationship between explicit negative affect and creativity, the relationship is more negative if implicit negative affect is high. When high implicit negative affectivity is reported by individuals and they explicitly score higher on negative affect as well, than this individual will almost certainly be rated low on radical creativity by a supervisor, much lower than his colleagues that have low levels of implicit negative affect, explicit negative affect or both.
The construction of the fourth hypothesis was based on the Dynamic Theory of affect and creativity. We see in this study that if both explicit positive and explicit negative affect is high in a person, he will rate is own creativity to be higher than someone else would with lower explicit negative affect, explicit positive affect or both. The experience of both positive and negative affect is needed to fully tap into creative potential. Future experimental research is needed to see if a lingering negative affect indeed has less constructive effects on creativity as the Dynamic Theory suggests, or if emotional ambivalence could possibly be better.
Limitations
One limitation of Study 2 was that the response rate was only 56%. This might limit the generalizability of results. However, a response rate around 56% is rather common and does not necessarily pose a problem to the validity of the findings. 
As noted above, we adapted the IPANAT nonsense words from the original work of Quirin, Kazén & Kuhl (2009). The authors  performed a thorough procedure to acquire those items. They came up with 32 non-existing words and asked twelve individuals to rate them on four criteria. They had to judge how meaningful each word was, how familiar it sounded and how pleasantly they esteemed it. Furthermore, participants were asked to write down as many associations they made about each word in 30 seconds. This approach led to the six words mentioned above, because they were graded as the most neutral, unfamiliar and free of meaning. However, as the authors pointed out themselves, this selection is based on the German language. It is possible that the meaning, or lack thereof, of the selected words, is different in other languages. We assumed here that the IPANAT is a language free test, but cross cultural research is needed to be certain of this. It should be noted thought that the Dutch and German language are strongly related to each other as they are both Germanic languages and our results do not indicate a word effect.  
More causal experimentation is needed to understand the processes of affect and their dynamic shift. The Dynamic Theory of affect and creativity states that people are more likely to be creative when they first experience negative emotions and then pass on to more positive feelings. From this viewpoint, this causes creativity. Another possible explanation is that people begin to feel more positive because their creative, new solutions to a problem seem helpful and appropriate. From this point of view, creativity is the reason that positive feelings emerge, not the other way around. Is creativity a result of a shift in affective states, or is it because of your creative responses that help solve the situation, that a positive affect raises. Maybe it is a characteristic of creative people to have the ability to cope with negative affect trough their creative solutions. Only further experimentation can determine which is the case. 

Theoretical and practical implications
Building on the limitation of this study about a possible language effect of the IPANAT, more cross cultural research should examine if the nonsense words should in fact be reconstructed in other languages than German or if the current IPANAT items can be used in other languages. The IPANAT items must be free of meaning and this should certainly be assessed if the study sample has a native language that is not closely related to German.

 This study gives a first indication that implicit affect could have many more relevant correlates in the workplace. Future research should investigate the effects of implicit affect further. Not only what they cause themselves, but also the interplay with explicit affect is interesting to address. As this study shows, implicit affect was a significant moderator of relationships that are widely recognized in the affect literature. Implicit affect could shed a new light on old and new studies. The fact that implicit affect was neglected so far, could be one of the causes that hedonic tone did not proved to be the fitting explanation to a number of results because not the entire spectrum of affectivity was taken into account. Incorporating implicit affect in theoretical models about affect in the workplace, will generate many ideas for further research to see what relationships exist in the everyday work environment.
The Dynamic Theory of affect and creativity, and also other models, suggest that negative affect must not be avoided when we want to be creative. Indeed, from this point of view, the experience of negative affect is at least as important as (the shift to) positive affect. This would implicate that an employer should initially provoke negative emotions as well as positive emotions, if he wants to maximize the potential to think creatively in his employees. But this could be an hazardous and delicate endeavor. Supervisors sometimes give negative feedback to subordinates about their performance. It could be constructive not to resolve all the negative feelings an employee experiences because of this bad news. Not solely the knowledge that something must improve will stimulate them, but the negative affect they experience should motivate them to take action, rethink the problem and solve it. The results of this study also show that positive affect still has a main effect on both self-rated creativity of employees and how creative their supervisor thinks they are, so actively provoke negative feelings in employees may be too reckless.
After further examination of its relation to work related outcomes, the IPANAT could be used as a selection tool. Together with explicit measures of affect, it gives an insight in the affective processes of a person. Furthermore, it has the advantage of being an implicit measure, less susceptible to impression management from the applicant. The predictive validity should be tested in further research.
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Appendix
CSES
Instructions: Following are several statements about you with which you may agree or disagree. Using the response scale provided, indicate your agreement or disagreement with each item by placing the appropriate number on the line preceding that item.
1 = Strongly disagree

2 = Disagree

3 = Neutral

4 = Agree

5 = Strongly agree
____ I am confident I get the success I deserve in life.

____ Sometimes I feel depressed. (reverse-scored)

____ When I try, I generally succeed.

____ Sometimes when I fail I feel worthless. (reverse-scored)

____ I complete tasks successfully.

____ Sometimes, I do not feel in control of my work. (reverse-scored)

____ Overall, I am satisfied with myself.

____ I am filled with doubts about my competence. (reverse-scored)

____ I determine what will happen in my life.

____ I do not feel in control of my success in my career. (reverse-scored)

____ I am capable of coping with most of my problems.

____ There are times when things look pretty bleak and hopeless to me. (reverse- scored)
Source: Timothy A. Judge, Annalies E. M. Van Vianen & Irene E. De Pater (2004)
UWES-9

The following statements are about how you feel at work. Please read each statement carefully and decide if you ever feel this way about your job. If you have never had this feeling, cross the “0” (zero) in the space after the statement. If you have had this feeling, indicate how often you felt it by crossing the number (from 1 to 6) that best describes how frequently you feel that way.

Never 
   Almost Never         Rarely 
        Sometimes        Often        Very Often          Always

    0                   1                        2                      3                   4                   5                         6

Never      A few times     Once a month    A few times      Once         A few times           Every

               a year or less           or less           a month           a week           a week                 day
1. At my work, I feel bursting with energy. (VI1)

2. At my job, I feel strong and vigorous.(VI2)

3. I am enthusiastic about my job.(DE1)

4. My job inspires me.(DE2)

5. When I get up in the morning, I feel like going to work. (VI3)

6. I feel happy when I am working intensely. (AB1)

7. I am proud of the work that I do. (DE3)

8. I am immersed in my work.(AB2)

9. I get carried away when I am working (AB3)
Note: VI = Vigor scale; DE = Dedication scale; AB = Absorption scale.

Shortened version (Utrecht Work Engagement Scale–9 [UWES-9]).
Source: Schaufeli, W. B., Bakker, A. B., & Salanova, M. (2006).
PANAS
	Hieronder vindt u een aantal woorden die verschillende gevoelens en emoties beschrijven.

Gelieve aan te geven in welke mate u de volgende gevoelens in het algemeen ervaart door een cijfer in het witte veld naast het woord te plaatsen:


	Zelden

1
	Af en toe

2
	Gemiddeld 

3
	Tamelijk veel
4
	Extreem

5


	Geïnteresseerd
	
	
	Overstuur
	
	
	Uitgelaten
	

	Van streek
	
	
	Sterk
	
	
	Schuldig
	

	Angstig
	
	
	Vijandig
	
	
	Enthousiast
	

	Trots
	
	
	Prikkelbaar
	
	
	Alert
	

	Beschaamd
	
	
	Geïnspireerd
	
	
	Nerveus
	

	Vastberaden
	
	
	Aandachtig
	
	
	Rusteloos
	

	Bang
	
	
	Actief
	
	


Source: Engelen, U., De Peuter, S., Victoir, A., Van Diest, I., & Van den Bergh, O. (2006).
Original items

	Active 
	Enthusiastic 
	Determined 

	Attentive 
	Inspired 
	Strong 

	Interested 
	Alert 
	Excited 

	Proud 
	Afraid 
	Nervous 

	Scared
	Upset 
	Guilty

	Hostile
	Ashamed 
	Jittery 

	Irritable 
	Distressed
	


Source: Watson, D., Clark, L. A., & Tellegen, A. (1988)










