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 What makes a creative day? A diary study on the
 interplay between affect, job stressors, and job
 control

 CARMEN BINNEWIES1* AND SARAH C. WÖRNLEIN2
 1 Institute of Psychology, University of Mainz, Germany
 2Department of Psychology, University of Konstanz, Germany

 Summary Applying a within-person perspective to research on creativity at work, this diary study examined daily
 positive and negative affect (NA) in the morning as well as daily job stressors (time pressure and situational
 constraints) as predictors of daily creativity. In addition, the general level of job control was investigated as a
 cross-level moderator in these relationships. Hypotheses were tested in a sample of 90 interior architects
 (N=326 days) who completed a general survey and two daily surveys over the course of one work week.
 Hierarchical linear modeling showed that a higher level of positive affect (PA) in the morning as well as an
 intermediate level of daily time pressure was related to higher daily creativity. Job control moderated relations
 between daily NA, daily situational constraints and daily time pressure (curvilinear effect) with daily
 creativity. Our results stress the importance of daily affect and daily job stressors as well as the moderating
 role of job control for daily creativity at work. Copyright © 2010 John Wiley & Sons, Ltd.

 Keywords: creativity; dynamic performance; affective states; job stressors/demands; job control; diary study

 Introduction

 Creativity is an important topic in organizational behavior as it includes the generation of new and useful products,
 practices, services, or procedures (Amabile, 1996; George, 2008). Thereby, creativity is a key to organizational
 innovation, effectiveness, and survival, particularly when organizations need to adjust to fast changing
 environmental conditions and to take advantage of emerging opportunities (Oldham, 2003; Shalley, Zhou, &
 Oldham, 2004).

 Within-person studies acknowledging creativity as a dynamic performance outcome that changes from day to day
 are sparse (for an exception see Amabile, Barsade, Mueller, & Staw, 2005). This is quite surprising as we intuitively
 understand that we are more creative on some days compared to others. Moreover, theorized predictors of creativity,

 such as affect and job stressors have already been shown and examined as state-like constructs that vary from day to
 day (Beai, Trougakos, Weiss, & Green, 2006; Fisher, 2000; Fuller, Fisher, Stanton, Spitzmueller, Russell, & Smith,
 2003). The aim of our study is to address this research gap and to investigate factors that "make a creative day."
 Drawing on earlier creativity research, we examine the role of an employee's positive affect (PA) and negative
 affect (NA) in the morning as well as the role of daily job stressors (time pressure and situational constraints)
 for daily creativity. In addition, as previous research showed inconclusive results for the affect-creativity and
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 stressor-creativity relations, we investigate if the general level of job control - the influence that an employee has
 over his or her work tasks - is a boundary condition (cross-level moderator) in these relations.

 Our study contributes to the literature in several ways. First, we investigate the affect-creativity and stressor-
 creativity link from a within-person perspective. In general, within-person studies focus on different research
 questions than between-person studies although both approaches often lead to congruent results (cf. Ilies, Johnson,
 Judge, & Keeney, in press). Accordingly, (Cervone, 2005, p. 425) stated "Numerous writers have explained that
 within-person and between-person analyses, although they surely may inform one another, nonetheless constitute
 domains of inquiry that are conceptually distinct." Specifically, a within-person study on creativity addresses the
 question when and under which circumstances a person shows higher versus lower levels of creativity during the day.
 Between-person studies provide us with knowledge which personality traits or job characteristics lead to higher or
 lower creativity in general. Considering practical implications of within-person relations, there may be phases (e.g.,
 days) during a project when it is particularly important for an employee to be creative. Thus, knowledge from within-

 person diary studies is important for designing interventions to raise an employee's creativity on a specific day.
 Moreover, within-person studies addressing day-level relations contribute to theory development as they cover a

 different time frame than between-person studies (cf. Judge, Woolf, & Hurst, 2009). For example, the relation
 between stressors and creativity may differ over shorter and longer time frames. Whereas a certain level of time
 pressure on a specific day may lead to higher activation on that day and therefore to a higher creativity, constantly
 experiencing time pressure at work may lead to health impairments over time and thus to lower creativity. Our
 within-person study using a diary design contributes to the neglected area of investigating short-term effects of
 affective states and stressors on creativity at work.

 Most previous field studies addressing the affect-creativity relation assessed PA and NA as a between-person
 variable and linked it to the general level of creativity at work (George & Zhou, 2002; Madjar, Oldham, & Pratt,
 2002). Although findings from these studies tell us if a person who experiences more or less PA and NA than other
 persons shows higher or lower creativity at work, they cannot clarify if a person shows higher creativity on days
 when experiencing more or less PA and NA compared to the person's average experienced affect. To the best of our
 knowledge, the only exception is the study of Amabile et al. (2005) that focused on the relation between daily PA and
 creativity. In our study, we will investigate the relation between daily PA and NA experienced in the morning with
 daily creativity at work.

 Our study further contributes to research on the relation between job stressors and creativity. Time pressure is the

 most prominent job stressor examined as a predictor of creativity. Results from between-person studies addressing
 this relation (e.g., Amabile, Mueller, Simpson, Hadley, Kramer & Fleming, 2002; Baer & Oldham, 2006; Ohly,
 Sonnentag, & Pluntke, 2006) showed inconsistent results as negative, positive and curvilinear relations have been
 found. A diary study investigating main and moderator effects can shed further light on this relation as theoretical
 considerations of activation theory (Gardner, 1990) and appraisal mechanisms (Lepine, Podsakoff, & Lepine, 2005)
 may be better reflected and examined in within-person relations within a day compared to between-person studies.
 These theories propose under which conditions of activation and stress individual performance increases or
 decreases rather than predicting which persons perform better than others.

 In addition to daily time pressure - a typical challenge stressor according to the challenge-hindrance stressor
 framework (Lepine et al., 2005) - we also investigate daily situational constraints as a typical hindrance stressor
 when predicting daily creativity. We focused on time pressure and situational constraints as both stressors were
 shown to predict other dimensions of daily job performance in within-person studies (e.g., Binnewies, Sonnentag, &
 Mojza, 2009).

 Finally, previous research on the relation between affect, specifically NA and job stressors with creativity showed
 inconsistent results. Accordingly, the meta-analyses of Hammond, Neff, Schwall, and Zhao (in press) and of Byron,
 Khazanchi, and Nazarian (2010) pointed to the need of searching for moderators in these relations. Based on the
 theoretical model of situational strength at work (Barrick & Mount, 1993; Mischel, 1977), we propose that the
 general level of job control functions as a boundary condition in the relation between daily PA, NA, time pressure,
 and situational constraints with daily creativity.

 Copyright © 2010 John Wiley & Sons, Ltd. J. Organic Behav. 32, 589-607 (2011)
 DOI: 10.1002/job
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 Affect in the morning and daily creativity

 Creativity is defined as the production of novel and useful ideas (Amabile, 1988; Shalley et al., 2004). Ideas are novel
 when "they are unique relative to other ideas currently available in the organization" (Shalley et al., 2004, p. 934),
 and useful when "they have potential for direct or indirect value to the organization, either in the short or long term"

 (Shalley et al., 2004, p. 934). As creativity involves the generation of ideas it is the precursor of innovation that
 includes the implementation of ideas (Amabile, 1988; West, 2002). Generating creative ideas can be either part of
 employees' jobs (e.g., for employees in R&D departments) or can be viewed as extra-role behavior (e.g., for
 production workers). Accordingly, Unsworth (2001) differentiated between jobs with high or low creative
 requirements. In this study, we focused on daily creativity of interior architects/designers and thus on a sample with
 high creative requirements.

 In the present study, we examined predictors of daily creativity, i.e., of changes in creativity from day to day.
 Viewing creativity as a dynamic performance concept involves that within-person changes in creativity over time are
 considered substantial and meaningful {cf. Beai, Weiss, Barros, & MacDermid, 2005). Motowidlo, Borman, and
 Schmit (1997) pointed out that job performance consists of episodic behavior at work: "From one perspective, work
 behavior is a continuous stream that flows on seamlessly as people spend time at work. ... Streams of work behavior
 are punctuated by occasions when people do something that does make a difference in relation to organizational
 goals and these are the behavioral episodes that make up the domain of job performance" (p. 73). Although recent
 research started to examine daily within-person variations in different job performance dimensions, such as task
 performance, organizational citizenship behavior and counterproductive behavior (Binnewies et al., 2009; Dalai,
 Lam, Weiss, Welch, & Hulin, 2009; Ilies, Scott, & Judge, 2006), investigating within-person variation in creativity
 has so far been neglected. In the following, we propose that how employees feel in the morning, specifically an
 employee's PA and NA in the morning is related to daily creativity at work.

 Previous research demonstrated the important role of employees' affect for work-related attitudes and behavior
 (Brief & Weiss, 2002; Elfenbein, 2007) including studies using within-person designs (Fisher, 2002; Ilies et al.,
 2006; Judge, Scott, & Ilies, 2006; Rothbard & Wilk, 2006). According to the circumplex model (Russell, 1980;
 Russell & Barrett, 1999) affective states can be classified along the two dimensions pleasure-displeasure and degree
 of activation. Reviewing previous research on affect and creativity, De Dreu and colleagues (Baas, De Dreu, &
 Nijstad, 2008; De Dreu, Baas, & Nijstad, 2008) showed that activated positive and negative mood states relate
 stronger to creativity than deactivated mood states. Accordingly, in our study, we examined the two activated affect
 dimensions PA and NA. Specifically, we focused on PA and NA in the morning when employees start their working
 day. PA and NA in the morning represent an employees' well-being in the morning reflecting the mood that an
 employee brings to work from the non-work domain, first experiences at work as well as the anticipation of tasks and
 events that are planned for that day (Rothbard & Wilk, 2006; Sonnentag, Binnewies, & Mojza, 2008). Prior research
 has shown that affect in the morning predicts behavior during the day (e.g., Fritz & Sonnentag, 2009; Rothbard &
 Wilk, 2006).

 PA reflects the extent to which a person feels enthusiastic, active, and alert (Watson, Clark, & Teilegen, 1988) and
 refers to a state of high energy, full concentration, and pleasurable engagement (Watson et al., 1988). NA involves
 feeling tense, distressed, and angry and is associated with subjective distress and unpleasurable engagement (Watson
 et al., 1988). Different theoretical models argue for a positive within-person relation between PA and creativity.
 According to the dopaminergic model of PA, PA is associated with increased dopamine levels which are in turn
 related to improved processing of different cognitive sets and to a better integrated memory (Ashby, Isen, & Türken,
 1999; Isen, Daubman, & Nowicki, 1987). These improved cognitive processes make it more likely to develop and
 elaborate on creative ideas. In addition, some theories propose that affect has an informational function (Forgas,
 1995; Martin, Ward, Achee, & Wyer, 1993; Schwarz & Clore, 1983). PA signals that everything is going well and the
 situation is safe (Forgas, 1995). In a high PA state information processing is less systematic which prompts divergent
 thinking, exploring novel ideas, and in the end creativity (Baas et al., 2008).

 Copyright © 2010 John Wiley & Sons, Ltd. 7. Organiz. Behav. 32, 589-607 (2011)
 DOI: 10.1002/job
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 Based on these theories, we propose that employees show more creativity at work on days when they experience
 relatively high PA in the morning (compared to their average experienced PA in the morning). PA in the morning
 signals the employee that there are no problems and triggers cognitive processes that facilitate creative thinking.
 Besides numerous experimental studies and between-person studies investigating the relation between PA and
 creativity (for metaanalytic evidence see Davis, 2009; De Dreu et al., 2008; Hammond et al., in press), the diary
 study of Amabile et al. (2005) showed a positive relation between daily PA and daily creativity.

 The relation between NA and creativity is less clear as conflicting theoretical considerations coexist. According to
 the affect as information approach (Forgas, 1995; Martin et al., 1993; Schwarz & Clore, 1983), NA signals that the
 current situation is problematic and unsafe which promotes "a systematic and detailed information-processing style
 focused on concrete external information" (Baas et al., 2008, p. 783). Experiencing high NA is associated with lower
 confidence that one's efforts have been adequate and thus hinders creativity (Martin & Stoner, 1996). However, (De
 Dreu et al., 2008), argued that NA is related to less cognitive distraction and increased persistence on the task at hand
 which in turn fosters creativity. Moreover, the affective signal that the situation at hand is problematic in itself is
 assumed to motivate an employee to find a creative solution to improve the situation (George & Zhou, 2002, 2007).

 Related empirical evidence from between-person studies mirrors these conflicting assumptions: Negative as well
 as positive and null relations have been found in both experimental and field studies (for meta-analyses see Davis,
 2009; De Dreu et al., 2008; Hammond et al., in press) pointing out the importance of identifying moderators in this .
 relation. As a consequence, we do not assume a main effect of NA in the morning on daily creativity. To sum it up, we
 state

 Hypothesis 1 : Positive affect in the morning will be positively related to daily creativity.

 Daily job stressors and daily creativity

 Previous studies addressing the relation between job stressors and creativity mainly focused on time pressure (Baer
 & Oldham, 2006; Janssen, 2000; Ohiy et al., 2006) and only used between-person designs. Although Ohly and Fritz
 (2010) conducted a day-level study, they focused on between-person relationships between stressors and creativity.
 However, these findings are limited as they only capture relations at a general level and neglect short-term changes in
 job stressors and creativity. In the present study, we investigated relations between two types of daily job stressors,
 namely daily time pressure and daily situational constraints with daily creativity. We chose these two types because
 from the perspective of the challenge-hindrance stressor framework (Lepine et al., 2005) daily time pressure is (up to
 a certain level) classified as a challenge stressor and daily situational constraints are classified as a hindrance stressor.

 Time pressure is the extent to which employees feel they have inadequate time to finish their work tasks or they
 need to work faster than usual (Baer & Oldham, 2006; Kinicki & Vecchio, 1994). In general, challenge stressors are
 positively related to performance, because an employee believes that he or she can successfully react to the stressor
 by increasing effort at work. Specifically, an employee should believe that he or she can deal with a certain level of
 time pressure on a given day by working harder, faster, or longer that day.

 With regard to the relation between daily time pressure and daily creativity, we argue that there will be an inverted

 U-shape between daily time pressure and daily creativity. We base our arguments on activation theory (Gardner,
 1990) and theory of stress appraisal (Lazarus & Folkman, 1984). According to activation theory time pressure is
 positively related to perceived activation (Gardner, 1990). Furthermore, activation theory posits that an employee is
 optimally stimulated and fully engaged in his or her work at intermediate levels of activation, i.e., at characteristic
 levels of activation (Baer & Oldham, 2006; Gardner, 1990). In addition, an intermediate (i.e., characteristic) level of
 daily time pressure on a given day should be appraised as challenging as fulfilling one's task within a short period of
 time can be achieved by investing more effort at work (Ohly & Fritz, 2010). Being optimally stimulated, challenged
 and engaged at work should in turn foster creative idea generation at work (Baer & Oldham, 2006; Ohly & Fritz,
 2010).

 Copyright © 2010 John Wiley & Sons, Ltd. J ; Organiz. Behav. 32, 589-607 (2011)
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 By contrast, on days when an employee experiences relatively low or high levels of time pressure, he or she
 experiences activation that deviates from the characteristic level of stimulation which in turn should result into lower

 task engagement and creativity (cf. Gardner, 1990). In addition, if daily time pressure is very high, the employee may

 no longer appraise the situation as challenging but as threatening because spending more effort might not be
 sufficient to accomplish one's tasks within a short period of time. In sum, we argue that on days when an employee
 experiences an intermediate level of daily time pressure he or she should be most creative while he or she should be
 less creative on days when experiencing low or high levels of time pressure.

 With regard to empirical evidence, the between-person studies of Baer and Oldham (2006) and Ohly et al. (2006)
 found support for an inverted U-shaped relation between time pressure and creativity. Taken together, we state

 Hypothesis 2: There will be an inverted U-shaped relation between daily time pressure and daily creativity.

 Situational constraints are circumstances beyond an employee's control (Kane, 1997) that can be described as
 regulation obstacles (Frese & Zapf, 1994) or work barriers (Greiner, Krause, Ragland, & Fisher, 2004). Examples for
 such circumstances are a supply shortfall, inappropriate equipment and tools, lack of information or unforeseeable
 crises (Kane, 1997). As situational constraints are obstacles or barriers that make it more difficult or even impossible
 to reach one's goals they are perceived as threatening (cf. Lazarus & Folkman, 1984) and are classified as hindrance
 stressors (Lepine et al., 2005). Hindrance stressors are proposed to be negatively related to performance, because
 they are viewed as a threat to accomplish core tasks (Lepine et al., 2005).

 In line with the challenge-hindrance stressor framework (Lepine et al., 2005), we argue that a high level of daily
 hindrance stressors, i.e., a high level of daily situational constraints are related to lower creativity, as the employee
 has to invest more effort in coping with the stressor but does not increase creativity by doing so. Spending more effort

 is not sufficient to cope with situational constraints as they are beyond the control of the employee and often cannot
 be overcome at the same day (e.g., a computer problem). Situational constraints hinder an employee's creativity as
 removing constraints requires additional effort and interrupts the pursuit of creative work goals (Greiner et al., 2004).
 On days when an employee is confronted with a relatively high level of situational constraints at work he or she has
 to spend a lot of effort to deal with the constraints without making progress in accomplishing his or her tasks.
 Consequently, the employee should be less motivated to be creative and fewer resources, such as energy should be
 left for developing and elaborating on creative ideas and daily creativity should be lower. In sum, we propose

 Hypothesis 3: Daily situational constraints will be negatively related to daily creativity.

 The moderating role of job control

 Previous findings from between-person studies on the relations between affect and time pressure with creativity are
 inconclusive as the direction and size largely varies between studies (cf. Baas et al., 2008; Davis, 2009; Hammond
 et al., in press). Therefore, identifying moderators is an important task of current creativity research. Based on
 theoretical considerations of situational strength at work (Barrick & Mount, 1993; Mischel, 1977), we propose the
 general level of job control as a moderator in the relation between affect and job stressors with daily creativity.

 Job control refers to the degrees of freedom that a workplace provides over sequence, time frame, and content of
 one's work tasks and is a rather stable characteristic of the workplace and the job (Jackson, Wall, Martin, & Davids,
 1993; Parker & Wall, 1998). Job control is important for creativity as it allows employees to experiment in the
 workplace and thereby enables employees to generate and elaborate on creative ideas at work (Frese, Teng, &
 Wijnen, 1999; Ohly et al., 2006).

 Proposing job control as a cross-level moderator in the relation between daily affect and job stressors with daily
 creativity, we draw on the theoretical model of situational strength at work (Barrick & Mount, 1993; Mischel, 1977).

 Copyright © 2010 John Wiley & Sons, Ltd. J- Organiz . Behav. 32, 589-607 (2011)
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 According to Mischel (1977), situations at the workplace can be considered either strong or weak . A strong situation
 means that there are many demands and pressures to conform that restrict an employee "in the range of behaviors
 that she or he may be both willing and able to exhibit" (Barrick & Mount, 1993, p. 1 12). In contrast, a weak situation
 is characterized by few demands and pressures and provides an employee with the freedom to decide which
 behaviors to undertake and how to execute them. Job control is viewed as an indicator of situational strength in
 organizational settings (Barrick & Mount, 1993) as job control captures how much the situation constrains (strong
 situation) versus permits (weak situation) behavior at work.

 As argued above daily PA and daily NA in the morning may both "bring the employee in the right state" to be
 creative and motivate an employee to generate creative ideas during the day. However, the situation at work may be
 an important factor that may promote versus constrain if the employee actually engages in creative actions when
 experiencing high PA and NA in the morning. Employees with a high level of job control have the opportunity to
 choose adequate strategies for handling their tasks and reaching their goals (Frese & Zapf, 1994). Therefore,
 employees with high job control can better capitalize on a high PA state in the morning and should subsequently
 show higher daily creativity compared to employees with low job control. Consequently, we propose that job control
 amplifies the positive relation between daily PA in the morning and daily creativity.

 As stated above experiencing daily NA may also lead to higher creativity as it increases an employee's persistence
 on the task and functions as an impetus to generate creative ideas in order to change the suboptimal situation at work.

 We propose that the positive effect of daily NA only holds for employees with a high level of job control. A high level
 of job control enables an employee experiencing high NA in the morning to generate and develop creative ideas and
 to take advantage of the critical way of thinking. In contrast, we expect a negative relation between daily NA and
 daily creativity for employees with a low level of job control. An employee with low job control should be less
 motivated to develop creative ideas on days when experiencing high NA in the morning as the workplace constrains
 the possibilities to be creative. In addition, low job control should signal the employee that he or she has limited
 options to change the current situation at work and may result into feelings of helplessness when experiencing high
 NA (Peterson, Maier, & Seligman, 1993). Taken together, we propose the following hypotheses:

 Hypothesis 4 : Job control will moderate the relation between positive affect in the morning and daily creativity.
 The relation will be stronger for employees with a high level of job control.

 Hypothesis 5: Job control will moderate the relation between negative affect in the morning and daily creativity.
 The relation will be positive for employees with a high level of job control and negative for employees with a low
 level of job control.

 As described above, experiencing an intermediate amount of time pressure should be related to higher activation
 and thus higher task engagement which should in turn be related to higher creativity. Low and high levels of time
 pressure should be related to lower activation and lower task engagement. Taking the role of job control into
 consideration, we argue that job control (i.e., a strong versus weak situation at work Mischel, 1977) determines the
 degree to which an intermediate level of time pressure, i.e., higher activation and task engagement actually translate
 into increased idea generation. A high level of job control, i.e., a weak situation at work offers an employee more
 action opportunities and enables the employee to better deal with daily time pressure as the employee has more
 options to rearrange his or her work schedule and to decide how to accomplish a task (Jackson et al., 1993; Mischel,
 1977; Parker & Wall, 1998). In addition, job control is associated with higher intrinsic motivation (cf. Hackman &
 Oldham, 1976; Langfred & Moye, 2004). An employee with a high level of job control should be more motivated to
 develop creative ideas when experiencing an intermediate level of time pressure than an employee with low job
 control. Accordingly, we propose that the curvilinear relation between daily time pressure and creativity is stronger
 for employees with high job control. We also expect a curvilinear relation for employees with low job control, but the
 curvilinear effect should be weaker, i.e., there should be a lower increase of creativity at an intermediate level of time
 pressure. Employees with low job control have less action opportunities and are less motivated to translate their

 Copyright © 2010 John Wiley & Sons, Ltd. J. Organiz. Behav. 32, 589-607 (2011)
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 optimal level of stimulation into creative idea generation and thus should be less able to capitalize from an
 intermediate level of activation and challenge that is associated with an intermediate level of time pressure. In sum,
 we propose

 Hypothesis 6: Job control will moderate the inverted U-shaped relation between daily time pressure and daily
 creativity. The inverted U-shaped relation between daily time pressure and daily creativity will be stronger for
 employees with high job control.

 Considering the relations between daily situational constraints and daily creativity, we argue that job control
 buffers the negative relation between daily situational constraints and daily creativity. As daily situational constraints
 are hindrance stressors, they should be negatively related to daily creativity. Job control as a coping resource should
 help the employee in alleviating the negative effect of situational constraints as is enables the employee to actively
 counteract the constraints, to choose different action strategies and reorder work tasks (Frese et al., 1999; Jackson
 et al., 1993). Therefore, the relation between daily situational constraints and daily creativity should be less negative
 for employees with high job control. Taken together, we state

 Hypothesis 7: Job control will moderate the relation between daily situational constraints and daily creativity such
 that job control will buffer the negative relation between daily situational constraints and daily creativity.

 Method

 Overview

 We used a diary-study design to examine the interplay between daily affect in the morning, daily job stressors and
 daily creativity at work. Data were collected by a general survey and by daily surveys. All surveys were administered
 via the internet. First, participants completed the general survey assessing stable variables, i.e., job control and
 demographic data. Second, during one work week, over five consecutive working days (from Monday to Friday),
 participants filled out daily surveys twice a day. The first daily survey had to be answered in the morning when
 participants started work and assessed PA and NA in the morning. The second daily survey was answered in the
 afternoon, before finishing work and assessed daily situational constraints, daily time pressure, and daily creativity.
 Participation in the daily surveys started with answering the survey on Monday morning and ended with the survey
 Friday afternoon.

 Sample

 Study participants were interior architects/designers. We recruited interior architects by sending an information
 email containing information about the study and a return form for registration to registered members of the Union of
 German Interior Architects/Designers (Bund Deutscher Innenarchitekten, BDIA) and by sending study information
 via the email newsletter of the BDIA. BDIA members include freelance and employed interior designers.

 In total, 112 interior designers agreed to participate in the study. For personal reasons, eight people called
 participation off before completing any questionnaire. The general questionnaire was filled out by 104 interior
 designers. Date and time of answered daily surveys were recorded. The average time participants submitted the
 morning survey was 8:21 a.m. ( SD= lhour 36 minutes), the average time participants submitted the afternoon

 Copyright © 2010 John Wiley & Sons, Ltd. J . Organiz. Behav. 32, 589-607 (2011)
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 survey was 16: 18 p.m. (SD = 2 hours 16 minutes). Questionnaires answered at a wrong time (e.g., when the morning
 questionnaire was filled out later in the afternoon) or day (e.g., if the Tuesday morning questionnaire was filled out on
 Wednesday morning) were excluded. Due to missing data and data filled in at the wrong time, 14 participants had to
 be excluded from analyses.

 The final sample consisted of 90 participants with 326 (out of 450 possible) days (M = 3.6 days per person).
 The majority of participants (58.9 per cent) were female. Average age was 41.5 years (SD = 10.7). Participants
 had on average 15.6 years of work experience (SD = 1 1.2) and worked at the current organization for an average of
 10.5 years (SD = 9.5). On average, participants worked 46.7 hours (SD =10.7) a week on 5.4 days (SD = 0.7).
 A supervisory position was held by 70.0 per cent of our sample, 62.2 per cent were self-employed.

 Measures

 If not indicated otherwise, all items had to be answered on a five-point Likert scale ranging from 44 1 = not at all" to
 "5 = extremely".

 Daily survey data
 Daily positive and negative affects in the morning were assessed with 10 items each from the German version
 (Krohne, Egloff, Kohlmann, & Tausch, 1996) of the PANAS (Watson et al., 1988). Participants had to answer items
 with respect to how they felt "at the moment".1 Sample items for PA were "excited" and "interested," sample items
 for NA were " distressed" and "upset." Cronbach's a was calculated separately for each day and ranged from 0.92 to
 0.95 (M = 0.93) for PA and from 0.89 to 0.94 (M = 0.92) for NA over the five days.

 Daily time pressure and daily level of situational constraints were assessed in the afternoon survey with five items
 each of the scales developed by Semmer (1984) and Zapf (1993). A sample item for daily time pressure was "Today,
 I was required to work fast at my work" and for daily situational constraints a sample item was "Today, I had to work
 with materials and information that were incomplete and out-dated". Cronbach's a ranged from 0.91 to 0.95
 (M = 0.93) for daily time pressure and from 0.75 to 0.90 (M = 0.82) for daily situational constraints over the five
 days.

 Daily creativity was assessed in the afternoon survey with eight adjusted items from the scale of Tierney,
 Farmer, and Graen (1999). All items were adapted to measure the day-specific level of creativity and had to answered
 on a seven-point Likert scale ranging from 1 = "not at all" to 7 = "extremely". We dropped one item from the
 original scale ("Generated ideas revolutionary to our field") because this item does not capture creative behavior
 that occurs every day. Sample items were "Today, I tried out new ideas and approached to problems," and "Today I
 generated novel, but operable work-related ideas." Cronbach's a ranged from 0.90 to 0.93 (M = 0.90) over the five
 days.

 In addition to the quantitative creativity rating, we asked participants to write down the most creative idea they had
 during the day to get an impression of what represents creative ideas in our sample of interior architects. The three
 ideas that participants rated as highest were: "Today, me and my employee presented creative design suggestions
 and first ideas for the butcher shop of the future to the sales management department", "Today my best idea was to
 take alternative materials for the kitchen design into consideration", "I could play a positive part and participate in
 the generation of ideas during the design meeting for a new project". Examples for ideas on days when medium
 creativity ratings were obtained were "I planned a sitting area for kids where they can fit new shoes," "I developed

 Copyright © 2010 John Wiley & Sons, Ltd. J. Organiz. Behav. 32, 589-607 (2011)
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 the color composition for a corridor." On days when participants had lowest ratings of creativity they mostly
 indicated they had "no ideas" and were "busy with routine tasks."

 General survey data
 General level of job control was measured with the five-item scale developed by Semmer (1984) and Zapf (1993).
 The scale measures method control and a sample item was "How much can you influence the way how you
 accomplish your tasks." Cronbach's a was 0.77.

 Control variables: Age, gender, and supervisory position were assessed with single-item questions as person-level
 control variables.

 Data analyses

 We had data from two levels: the person-level (Level 2) and the day-level (Level 1), with day-level data being nested
 within persons. Thus, we used hierarchical linear modeling techniques to analyze our data (Bryk & Raudenbush,
 1992) using the HLM software (Raudenbush, Bryk, & Congdon, 2004). Demographic data and the general level of
 job control represented Level 2 data. Daily PA, NA, time pressure, situational constraints, and creativity constituted
 Level 1 data. We centered person-level control variables around the grand mean and day-level predictor variables
 around the respective person mean. Our outcome variable daily creativity remained uncentered.

 Results

 Means, standard deviations and correlations are displayed in Table 1. For calculating the correlations between day-
 level and person-level variables, day-level variables were averaged across the five days. Before testing our
 hypotheses, we examined if the day-level variance of creativity was substantial. The variance at Level 1 (days) and
 Level 2 (persons) can be seen in the null model (see Table 2). The variance at Level 2 was 0.883 and at Level 1 it was
 1.21 1. Therefore, the total variance was 2.094, and about 58 per cent (1.21 1) of the total variance was attributable to

 within-person variation, whereas 42 per cent (0.883) was attributable to between-person variation.

 Table 1. Means, standard deviations, and zero-order correlations between study variables

 Variables Mean SD 1 23 4 5678

 1 Daily positive affect in the morning 3.36 0.81 -0.15** -0.04 0.11 0.30***
 2 Daily negative affect in the morning 1.24 0.44 -0.23* 0.22*** -0.04 -0.10***
 3 Daily situational constraints in the 1.66 0.82 -0.11 0.24* 0.26*** 0.11*
 afternoon

 4 Daily time pressure in the afternoon 2.39 1.19 0.15 -0.14 0.29** 0.21***
 5 Daily creativity 3.07 1.45 0.42*** -0.18 0.13 0.26*
 6 General level of job control 4.19 0.62 0.10 -0.01 -0.27** -0.10 0.00
 7 Gendera 1.41 0.50 0.24* -0.13 -0.03 0.05 0.32** 0.27***
 8 Age 41.48 10.68 0.06 -0.18 -0.26* -0.10 -0.01 0.48*** 0.51***
 9 Supervisory position15 0.70 0.46 0.08 0.19 -0.26* -0.07 0.15 0.76*** 0.25* 0.48***

 Note : Correlations below the diagonal are person-level correlations (N=90). Correlations above the diagonal are day-level correlations (N= 326).
 *p < 0.05; **p < 0.01; ***p < 0.001.
 al = Female, 2 = Male.
 b0 = no, 1 = yes.
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 Test of hypotheses

 Results for hierarchical linear models predicting daily creativity can be seen in Table 2. In the null model, the
 intercept was the only predictor. In Model 1, age, gender, and supervisory position were entered as person-level
 control variables. In addition, we entered job control into Model 1 to control for the main effect of the moderator.
 In Model 2, we included daily predictor variables (daily PA in the morning, daily NA in the morning, daily time
 pressure and daily situational constraints). When testing for curvilinear relations and moderators of curvilinear
 relations the linear main and moderator effects have to be controlled for (cf Baer & Oldham, 2006). In Model 3,
 squared daily time pressure was entered to test for the curvilinear effect of time pressure. Model 4 included the four
 interaction terms of predictor variables and job control to test our moderator hypotheses. Finally, in Model 5 the
 interaction term of squared daily time pressure and job control was entered to test job control as a moderator in the
 curvilinear relation between time pressure and creativity.

 Considering control variables in Model 1, supervisory position and gender were positively, age was negatively
 related to daily creativity. While employees having a supervisory position and male employees showed a higher level
 of daily creativity, older employees showed a lower level of daily creativity. In Model 2, PA in the morning was found

 to be positively related to daily creativity meaning that on days when an employee experienced relatively high PA in
 the morning he or she was more creative at work. Daily situational constraints were not related to daily creativity.
 Daily time pressure (linear effect) was also unrelated to daily creativity. Consequently, Hypotheses 1 was confirmed,
 while Hypotheses 3 was not supported. Model 3 showed a significant curvilinear effect of daily time pressure on
 daily creativity. The effect is displayed in Figure 1. As hypothesized daily creativity was highest on days when an
 employee experienced a medium level of time pressure. Thus, Hypothesis 2 was supported.

 Results from Model 4 revealed that job control moderated the relation between daily NA in the morning and
 creativity and between daily situational constraints and daily creativity. The effects are displayed in Figures 2 and 3.
 Job control did not moderate the relation between daily PA in the morning and daily creativity. Consequently,
 Hypothesis 4 was disconfirmed. To further analyze the significant interaction effects, we calculated simple slope
 tests (Bauer & Curran, 2005; Preacher, Curran, & Bauer, 2006). With regard to job control as a moderator in the
 relation between daily NA and creativity simple slope tests revealed that for persons with a low level of job control
 (one standard deviation below the mean) daily NA in the morning was marginally negatively related to daily
 creativity ( y = -0.326; SE = 0. 195; t = - 1 .669; p < . 10). For persons with a high level of job control (one standard
 deviation above the mean) daily NA in the morning was not significantly related to daily creativity (y = 0.225;
 SE = 0.258; t = 0.873; ns). Therefore, Hypothesis 5 was partly supported.

 With regard to job control as a moderator in the relation between daily situational constraints and creativity simple

 slope tests revealed that for persons with a high level of job control (one standard deviation above the mean) daily
 situational constraints were negatively related to daily creativity (y = -0.5 16; SE = 0. 191 ; t = -2.699; p < .01). For

 Figure 1. Curvilinear relation between time pressure and daily creativity
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 Figure 2. Moderating effect of job control in the relationship between daily negative affect in the morning and daily creativity

 Figure 3. Moderating effect of job control in the relationship between daily situational constraints and daily creativity

 persons with a low level of job control (one standard deviation below the mean) daily situational constraints in the
 morning were not significantly related to daily creativity (y = 0.240; = 0. 17 1 ; í = 1 .3994; ns). Thus, Hypothesis 7
 was not supported as the interaction did not support a buffer effect of job control.

 Model 5 showed that job control moderated the curvilinear relation between daily time pressure and creativity.
 The interaction effect is displayed in Figure 4. To examine the interaction effect more in detail, we divided our
 sample in two subgroups including persons with low (i.e., below the median) versus high (i.e., above the median) job
 control (Aiken & West, 1991). We ran hierarchical linear models for both subgroups to test the curvilinear relation

 Figure 4. Moderating effect of job control in the relationship between daily time pressure and daily creativity
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 between daily time pressure and daily creativity (cf. Model 3). For persons with high job control, daily time pressure
 had a curvilinear effect on daily creativity (y = -0.268; S2s = 0.104; r = -2.587; p < .05), while the linear effect of
 time pressure was not significant ( y = -0.008; SE = 0. 1 10; t = -0.073; ns). Daily creativity was highest on days when
 an employee experienced a medium level of time pressure. For persons with low job control neither the linear effect
 of time pressure (y = 0.194; SE = 0.140; ř= 1.393; ns) nor the squared time pressure effect was significant
 (y = 0.029; SE = 0. 103; t = 0.289; ns). Consequently, Hypothesis 6 was supported as the curvilinear relationship was
 stronger for employees with high job control.

 Discussion

 The goal of our study was examine daily PA and NA in the morning as well as daily time pressure and situational
 constraints as predictors of daily creativity from a within-person approach. Furthermore, we investigated job control
 (i.e., situational strength) as a moderator in these relations.

 As predicted we found that daily PA in the morning was positively related to daily creativity at work. On days
 when an employee felt active and enthusiastic in the morning the employee was more creative during the day. This
 finding is line with results from between-person studies showing positive effects of PA on creativity (Baas et al.,
 2008; Davis, 2009) and confirmed the finding from Amabile et al.'s (2005) within-person diary study. Also in line
 with previous between-person research, daily NA in the morning was unrelated to daily creativity. An explanation is
 that NA both hinders and facilitates creativity (Baas et al., 2008).

 In our study, we proposed that job control as an indicator of situational strength at work moderates the relation
 between daily affect and creativity. Our hypotheses were party confirmed with regard to the NA-creativity relation.
 Results showed that for employees with low job control daily NA in the morning was negatively related to daily
 creativity. This is in line with our assumption that a low level of job control constrains and discourages an employee
 in capitalizing from affective states promoting creativity. However, high job control did neither result into a positive

 relation between daily NA and creativity nor did it amplify the positive relation between daily PA and daily
 creativity. A high level of job control seems not to be sufficient to take more advantage of PA as a creativity-
 promoting affective state. Other moderators that signal an employee that he or she has the abilities (e.g., a creative
 personality; Madjar et al., 2002) or high role breadth and environmental support (e.g., support from co-workers and
 supervisors Madjar et al., 2002) to generate creative ideas may be more important and enable an employee to
 capitalize on high NA and PA in the morning and increase daily creativity.

 Regarding relations between daily job stressors and daily creativity, we found support for an inverted U-shaped
 relation between daily time pressure and daily creativity and thereby confirmed results from the between-person
 study of Ohly et al. (2006). However, as this study is the first within-person on this relation, we cannot conclude if a
 curvilinear relation generalizes to all within-person studies. In addition, the curvilinear relation was moderated by
 job control such that the curvilinear relation between daily time pressure and creativity was stronger for employees
 with high job control. The curvilinear effect of time pressure was not significant for employees with low job control
 and we also found no support for a linear effect of time pressure. In sum, time pressure did not matter for daily
 creativity of employees with low job control. Our findings support assumptions from activation theory and theory on

 challenge appraisal that a medium (i.e., characteristic) amount of time pressure is optimal for an employee's daily
 creativity as it is associated with an optimal level of stimulation (Gardner, 1990; Lazarus & Folkman, 1984).
 However, this relation is only valid for employees with high job control, i.e., for employees whose workplace
 increases intrinsic motivation and gives them action opportunities to deal with daily time pressure (Frese et al., 1999;
 Hackman & Oldham, 1976).

 With regard to the relation between daily situational constraints and daily creativity our hypotheses were not
 supported. Daily situational constraints were not negatively related to daily creativity as hypothesized. We found job
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 control to moderate the relation between daily situational constraints and daily creativity but the relation did not
 support a buffer effect as we hypothesized. For employees with high job control daily situational constraints were
 negatively related to daily creativity while there was no relation for employees with low job control. An explanation
 may be that employees with high job control engage in counteracting and removing situational constraints when
 faced with them and these efforts reduce the time and energy an employee has left for generating creative ideas.
 Thus, future research should simultaneously examine different outcome variables, such as creativity, proactive
 behavior and task performance as increased engagement in one work behavior may be at the expense of decreased
 engagement in other work behaviors.

 Our study contributes to research on creativity as it is one of first examining predictors of within-person changes in

 creativity. Investigating relations between daily affective states and job conditions with daily creativity is an
 important step in research as the findings help us in understanding what factors promote or hinder employees to
 engage in creative behaviors on a day-to-day basis. By assessing predictors and outcomes on a daily level, we were
 able to collect field data close to the actual experience and behavior of generating creative ideas at work.

 Limitations

 We would like to point to several limitations of our study. First, we assessed daily creativity by self-reports. One
 might argue that self-report measures of creativity are biased in terms of social desirability or self-serving bias.
 However, we took several steps when designing our study and analyzing our data to minimize such biases. First, we
 predicted daily variations in daily creativity within persons and were not interested in between-person differences,
 i.e., in the absolute level of creativity. Biases, such as self-serving bias should influence the absolute level of
 performance and should be attributable to between-person variation and not within-person variation. Second,
 in our analyses, we centered daily (Level 1) predictors around the respective person mean. By this procedure
 between-person variance is eliminated from daily predictor variables and interpretations based on differences
 between persons can be ruled out (Ilies, Schwind, Wagner, Johnson, DeRue, & Ilgen, 2007).

 A second limitation of our study is that all of our measures are based on self-reports of the same person and thus
 common method variance might be a problem (Podsakoff, MacKenzie, Jeong-Yeon, & Podsakoff, 2003). We tried to
 minimize this problem by temporally separating the measurement of our predictor and outcome variables whenever
 possible (Podsakoff et al., 2003). Specifically, we assessed job control and control variables in the general survey,
 daily PA and NA in the daily morning survey and daily job stressors and creativity in the daily afternoon survey.

 Nevertheless, future studies should try to assess data on daily creativity by other sources. However, collecting
 ratings from supervisors or peers may not be feasible as they are in most cases not able to observe and evaluate
 changes in creativity from day to day. Such ratings are probably not more valid than self-reports because they might
 be susceptible to biases. Therefore, research should search for alternative strategies of data collection. For example,
 Amabile et al. (2005) instructed participants in their diary study to write down an "outstanding event" that occurred
 during the day. The free-format answers were categorized according to the content and in the answers which fell into
 the category of creative behavior were the basis for their measure of creativity.

 We chose to assess daily PA and NA as momentary states in the morning and related those states to daily creativity.

 Although our data showed that PA and NA in the morning are related to PA and NA at the end of the day, future
 studies may aim at assessing PA and NA over the course of the day to examine if PA and NA experienced at work
 during the day are related to daily creativity.

 In addition, the variance of our daily NA measure was rather constrained (M= 1 .24, SD = .44). Although this is in
 line with other diary studies assessing state NA with the PANAS (e.g., Ilies et al., 2007) and with other between-
 person studies addressing the affect- creativity relation (e.g., George & Zhou, 2002, 2007) future research could
 use implicit measures or physiological measures of state NA to overcome problems related to self-reports
 (Ilies, Dimotakis, & Watson, 2010).
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 Another limitation of our study is the rather specific sample of interior architects. A high percentage of interior
 architects is self-employed and does not work regular hours. Furthermore, interior architects represent a sample with

 high creativity requirements (Unsworth, Wall, & Carter, 2005). Therefore, the degree to which the results can be
 generalized to other professions, particular to professions with low creativity requirements might be limited.

 Finally, we cannot draw final conclusions about the relations between daily affect and job stressors with creativity.
 Future experimental or intervention studies are needed to clarify causality.

 Implications for research and practice

 In our view, using a within-person design, for example a diary study to examine state-like predictors of daily
 creativity is a promising area for future creativity research. Future diary studies may be particularly useful for
 investigating the mediating processes in the affect-creativity and stressor-creativity relations. Daily activation,
 challenge appraisals and intrinsic motivation may be investigated as potential mediators (Amabile, 1996; Ohiy &
 Fritz, 2010). Moreover, future diary research could investigate additional predictors of daily creativity, for example
 daily affective events, such as conflicts with coworkers or positive and negative interactions with customers. In
 addition to examining daily creativity, one could also investigate episodic creativity, i.e., changes in creativity during
 one working day and examine its predictors and outcomes.

 Although we confirmed job control as a cross-level moderator in some of the relations, future research should aim

 at identifying further moderators, particularly in the NA-creativity relation. Potential moderators may signal an
 employee that he or she has the necessary abilities, skills, and environmental support to develop creative ideas at
 work, such as creative personality (Madjar et al., 2002), role breadth self-efficacy (Parker, 1998), support from
 supervisors and co-workers (Madjar et al., 2002), or supportive leadership (Shin & Zhou, 2003). Although, we
 conceptualized and examined job control as person-level moderator in our study, it may also be valuable to examine
 day-to-day changes in task-related (perceptions of) control as a moderator.

 Furthermore, it is important to investigate within-person changes in creativity in samples with low creativity
 requirements. As creativity is considered as extra-role behavior in such samples, relations and underlying
 mechanisms between daily affect and stressors with daily creativity may be different compared to professions with
 high creativity requirements.

 Regarding practical implications our study points into two major directions. First, PA in the morning should be
 fostered as it turned out as a positive predictor of daily creativity. Research on unwinding from daily job stress
 showed that recovery during leisure time, particularly mastery experiences (i.e., engaging in challenging activities
 that provide opportunities for learning and success) and sleep are related to increased PA in the morning (Sonnentag
 et al., 2008). In addition, positive self-instruction may help employees to deliberately put themselves into a positive
 affective state in the morning (Lange, Richard, Gest, de Vries, & Lodder, 1998). In addition, NA in the morning
 should be reduced as it is related to lower creativity for employees with low job control. Recovery during leisure
 time, particularly psychological detachment from work can reduce NA in the morning (Sonnentag et al., 2008).

 Second, our findings with regard to daily time pressure and job control emphasize the importance of work design
 (Parker, 2002). Specifically, we can conclude from our findings that increasing employees' job control and limiting
 daily-time pressure to an intermediate level - at least on days when generating creative ideas is the main goal - is
 beneficial for daily creativity at work.
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