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[bookmark: _Toc45718064]Abstract
Although the importance of emotions to self-regulation has been noted in the extant literature,
little empirical research has examined how emotions are related to performance in complex skill learning. Using existing data of videogame playing, I first examined the incremental prediction of discrete emotions above general dimensions of positive and negative affect. I found that discrete emotions provided incremental prediction above general dimensions of affect, but that this was clearest and most consistent for positive activating emotions. These results suggest that emphasizing specific emotions may be more useful than generally focusing on negative or positive emotions in emotion control interventions. In Study 2, I conducted a laboratory study involving undergraduate males playing the same videogame as in Study 1. I examined two emotion control strategies, one targeting positive activating emotions (i.e., enthusiastic, excited, happy) and the other targeting positive deactivating emotions (i.e., calm, relaxed, at ease) in comparison to a no emotion control strategy group (i.e., the control condition). Using discontinuous growth modeling that distinguishes acquisition and adaptive performance, quantitative analyses showed that the strategy targeting positive deactivating emotions improved performance across acquisition and adaptation. Individuals in the positive deactivating and no emotion control group performed similarly. Additionally, the emotion control strategies did not increase the respective emotion scores. Qualitative analyses showed that individuals in the positive deactivating condition mentioned feeling calm, relaxed, and at ease was useful for reducing negative emotions and improving cognition and focus, both which likely improved performance. Results are discussed in regards to the importance of tailoring emotion control strategies to the performance context. 
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[bookmark: _Toc45718065]Incremental Effects of Discrete Emotions and Targeted Positive Emotion Control Strategies in the Context of Complex Skill Learning
Individuals are likely to experience a wide range of emotions as they navigate the complexities of modern society. As such, an individual’s most important asset may be their ability to effectively regulate their emotions, cognitions, and behaviors (Porath & Bateman, 2006). Self-regulation is defined as the “processes that guide goal directed activities over time and across changing circumstances” (Karoly, 1993, p. 25). When learning complex tasks and adapting to unforeseen changes, it is crucial for individuals to effectively direct their attentional resources (Kozlowski et al., 2001). Thus, an important concept in theories of learning and development is self-regulated learning, defined as the “modulation of affective, cognitive, and behavioral processes throughout a learning experience to reach a desired level of achievement” (Sitzmann & Ely, 2011, p. 421). Despite the plethora of empirical research on self-regulated learning, research on the role of emotions has been limited (Sitzmann & Ely, 2011). 
[bookmark: _GoBack]	The broader emotion regulation literature suggests that strategies for regulating emotions involve maintaining, increasing (i.e., up-regulating), or decreasing (i.e., down-regulating) moods and emotions (Gross, 1998; Parrot, 1993). In particular, much of this research has centered on how individuals should up-regulate positive moods and emotions or down-regulate negative moods and emotions (Parrot, 1993). Within the self-regulated learning literature, emotion regulation is discussed in terms of “emotion control” (i.e., skills to reduce negative emotions during task engagement; Kanfer, 1996). However, despite emotion control being a central component in self-regulated learning (Sitzmann & Ely, 2011), there is a paucity of empirical research regarding the effects of particular emotion control strategies.
The current advice from the extant literature is that individuals should keep negative emotions at bay, be calm, and focus on positive thoughts (Bell & Kozlowski, 2008; Kanfer & Ackerman, 1989; Keith & Frese, 2005; Niessen & Jimmieson, 2016). However, in the published empirical literature, I am aware of only two studies (i.e., Bell & Kozlowski, 2008; Kanfer & Ackerman, 1996) that have incorporated an experimental manipulation targeting emotion control while the rest relied have on self-report measures. Additionally, the two experimental studies primarily targeted emotions based on their positive (pleasantness) versus negative (unpleasantness) affectivity by prompting participants to suppress negative thoughts and increase positive thoughts or by instructing participants to replace negative thoughts with positive thoughts (Bell & Kozlowski, 2008; Kanfer, Ackerman, & Heggestad, 1996). Consequently, by focusing on the positive or negative affectivity of emotions alone, current strategies may be somewhat misguided as there is more recent research suggesting that another dimension—namely, activation potential (i.e., arousal)—may influence emotion-performance relationships (De Dreu, Baas, & Nijstad, 2008; Jorgensen et al., under review; Pekrun, Goetz, Titz, & Perry, 2002; To, Fisher, Ashkanasy, & Rowe, 2012). Furthermore, contemporary research has found that discrete emotions exhibit specific differential and incremental relationships with performance (Lee & Allen, 2002; Levine et al., 2011). Thus, emphasizing particular discrete emotions in an emotion control strategy may be more effective than focusing generally on positive over negative emotions.  
[bookmark: _Hlk12558809][bookmark: _Hlk12558888][bookmark: _Hlk12558929] 	Given that relatively little is known about emotion-performance relationships in the context of skill acquisition and adaptation, it seems misguided to propose an emotion control strategy without first examining a range of emotions and their relationships with performance over time and circumstances. Therefore, the purpose of this dissertation was to address gaps in the self-regulated learning literature by examining a more nuanced emotion control strategy that is informed by previous empirical research on the incremental prediction by discrete emotions in predicting performance in skill acquisition and adaptation. A two-study approach seemed to be appropriate to developing and comparing specific emotion control strategies. In the first study, I used existing data (i.e., Huck, Day, Jorgensen, Westlin, & Richels, 2019; Jorgensen et al., under review) and examined emotion-performance relationships at the between- and within-person levels for both discrete emotions and the general dimensions of positive (i.e., pleasant) and negative (i.e., unpleasant) affect. The analyses were used to determine whether specific discrete emotions or a general dimension should be targeted in an emotion control manipulation by examining the magnitude and consistency of the relationships. I found that in general, positive activating discrete emotions consistently added incremental prediction over and above the general dimension of positive affect at both levels of analysis, whereas negative deactivating emotions consistently added incremental prediction over and above negative affect primarily at the within-person level of analysis. At both levels of analysis, positive deactivating and negative activating emotions did not consistently add incremental prediction over positive and negative affect, respectively. Additionally, depending on the particular emotion and level of analysis, the direction of some of the effects for positive deactivating and negative activating emotions were opposite their respective zero-order correlations. Overall, positive activating emotions yielded the clearest and most consistent pattern of effects, whereas the other emotions yielded more nuanced patterns. 
The second study involved conducting an exploratory experiment informed by the results of the first study to compare two different positively valenced emotion control strategies. Given the results of Study 1 suggested that positive activating emotions provided clear and consistent incremental prediction over and above positive affect, it appeared that a manipulation emphasizing specific positive discrete emotions was sensible to examine rather than a manipulation emphasizing positive or negative emotions in general. This targeted approach is consistent with arguments in the scholarly literature for studying emotions at the discrete level because discrete emotions provide valuable information beyond what is provided by general dimensions (Brief & Weiss, 2002; Shockley, Ispas, Rossi, & Levine, 2012; Smith & Ellsworth, 1985). Additionally, given that discrete emotions may be differentiated based on a number of underlying dimensions (Smith & Ellsworth, 1985), I determined that it would be beneficial to explore two variations of a targeted emotion control strategy—one targeting positive activating emotions (i.e., enthusiastic, excited, happy) and a second targeting positive deactivating emotions (i.e., calm, relaxed, at ease)—in comparison to a no emotion control strategy condition (i.e., the control condition). 
I sought to contribute to the literature in several ways. First, by exploring two variations of an emotion control strategy that targeted specific aspects of emotion control, I was able to examine if the proposed strategies differentially benefit learners and could thus lay the foundation for viable alternatives to the more general strategies previously examined in the literature. Second, by incorporating a control group in my proposed study, I was able to examine cause-and-effect relationships. Much of the existing, empirical literature on emotion-performance relationships is based on correlational designs, and previous studies incorporating control group comparisons have not shown straightforward, direct benefits of emotion control strategies on complex skill learning. For example, some research has shown that the benefits of emotion control might benefit low- but not high-ability learners and with respect to transfer performance but not acquisition performance (Kanfer & Ackerman, 1996). Other research has shown that a more general emotion control manipulation did not have a direct impact on performance, but it did have an indirect impact on important mediators of performance (i.e., state anxiety, self-efficacy; Bell & Kozlowski, 2008). Given these discrepancies, more research is needed to investigate the effectiveness of different emotion control strategies. Last, by incorporating two variations of a positively valenced emotion control strategy, I was able to examine if different arousal aspects of emotion control were more beneficial. By extending the current literature, the present study not only informs research regarding emotion control but it also speaks to meta-analytic results suggesting null effects for emotion control in learning contexts (Sitzmann & Ely, 2011). 
Both Study 1 and Study 2 in this dissertation incorporated a task-change paradigm in the context of learning a complex computer task (Lang & Bliese, 2009) whereby participants first underwent a period of basic instruction and skill acquisition followed by a period in which they were confronted with an unforeseen change in task demands that required adaptive behavior. Repeated measures of objective performance and self-reports of emotions were taken during both skill acquisition (i.e., pre-change) and adaptation (i.e., post-change). Discontinuous growth modeling was used to examine the effects of discrete emotions (Study 1) and emotion control (Study 2) on both acquisition and adaptation performance. 
[bookmark: _Toc45718066]Self-Regulation and Complex Skill Learning 
Much of self-regulated learning boils down to the allocation of attentional resources (Sitzmann & Ely, 2011). In the initial phase of learning, attentional demands are at a premium because strategies for effective performance are unclear, and individuals must focus on acquiring the relevant facts about task demands and procedures (Anderson et al., 2004). As task demands and procedures become more familiar with practice, fewer attentional resources are needed to execute one’s learned task strategies (Kanfer & Ackerman, 1989). With more practice, there are diminishing returns to the allocation of attentional resources as the limits of performance are approached and performance plateaus (Kanfer & Ackerman, 1989). However, part of the plateauing can also be explained by individuals’ tendency to settle on effective yet suboptimal task strategies (Dörner, 1980). As such, self-regulation, in particular the motivation to sustain the allocation of attentional resources to task demands, is needed to prevent settling on suboptimal solutions and to promote learning and refining more effective task strategies (Dörner, 1980; Hardy, Day, & Arthur, 2019; Kanfer & Ackerman, 1989).
Focused attention is also important when individuals have to adapt learned strategies in response to unforeseen changes in task demands (Bell & Kozlowski, 2008; Lang & Bliese, 2009). One component of adaptation—transition adaptation—speaks to the amount of change (i.e., loss) in performance immediately following changes in task demands (Lang & Bliese, 2009). At this point, effective self-regulation entails allocating attentional resources to discovering and making sense of new demands and determining which strategies need to be modified or replaced altogether. Similar to acquisition, effective task strategies are unclear. The other component of adaptation—reacquisition adaptation—speaks to the rate of change (i.e., gains) in performance following the task changes. One could argue that the combination of learning new strategies and unlearning old habits makes reacquisition adaptation inherently more difficult compared to acquisition. Consistent with research showing slower reacquisition adaptation compared to acquisition (e.g., Lang & Bliese, 2009), successful adaptation likely puts an especially high premium on self-regulation and the proper allocation of attentional resources (Baard, Rench, & Kozlowski, 2014; Niessen & Jimmieson, 2016). In general, emotions are linked to learning and performance by virtue of how they influence the allocation of attentional resources toward or away from task demands (Beal, Weiss, Barros, & MacDermid, 2005; Kanfer & Ackerman, 1996; Seo, Barrett, & Bartunek, 2004).  
[bookmark: _Toc45718067]Emotion Control
	Individuals are likely to feel overwhelmed and have negative thoughts about themselves when initially learning a complex task (Kanfer & Ackerman, 1996). Consequently, attentional resources may be diverted from on-task thoughts (e.g., acquiring task demands and procedures) to off-task thoughts (e.g., self-doubt), and learning may be hindered (Kanfer et al., 1996). As such, “skills that involve the use of self-regulatory processes to keep performance anxiety and other negative emotional reactions (e.g., worry) at bay during task engagement” (i.e., emotion control; Kanfer et al., 1996, p. 186) are thought to be important early in skill acquisition. Additionally, emotion control may be important when learners are trained in an active-learning context (Bell & Kozlowski, 2009; Keith & Wolff, 2015). With active learning, learners are allowed to explore to-be-learned tasks at their own pace and thus are given much of the responsibility for what they learn during training. In comparison to proceduralized instruction, learners in active-learning training might experience more frustration or anxiety because it may be unclear what they should be doing and because they are not provided with explicit instructions for how to perform the task (Bell & Kozlowski, 2009; Keith & Wolff, 2015). 
Despite the notion that engaging in emotion control should benefit learning and performance, results supporting the effectiveness of emotion control are mixed. Some researchers have found that emotion control benefits adaptive performance (Bell & Kozlowski, 2008; Kanfer & Ackerman, 1996; Keith & Frese, 2005), whereas others have found that it negatively impacts performance (Porath & Bateman, 2006). Additionally, recent meta-analytic findings have suggested that emotion control has null effects on learning (Sitzmann & Ely, 2011). These discrepancies in results may be, in part, due to the way that emotion control was studied or due to the outcome that was measured. For example, Porath and Bateman (2006) used a self-report measure of emotion control that asked participants about how they kept on track by regulating their moods, and the outcome measured was job performance. On the other hand, both Bell and Kozlowski (2008) and Kanfer and Ackerman (1996) used an emotion control manipulation that prompted individuals to engage in emotion control during training and the outcome measured was performance on a transfer task. With respect to meta-analytic null findings, as Sitzmann and Ely (2011) noted how very few studies in the extant literature have examined emotion control, and thus more research is needed to understand how emotion control influences learning and performance. 
[bookmark: _Toc45718068]Emotion Control Strategies 
Significant gaps still exist regarding our knowledge of the aspects of emotion control strategies that benefit complex task learning. One significant problem is that very little is known about emotion-performance relationships in complex skill learning. Consequently, it is difficult to implement an emotion control strategy without first understanding emotion-performance relationships. Jorgensen et al. (under review) sought to further our understanding of emotion-performance relationships by studying the dynamics of emotions and performance across periods of skill acquisition and adaptation. In general, Jorgensen et al.’s (under review) results suggest that certain emotions should be targeted more so than others, positive activating emotions (i.e., excited, enthusiastic, happy) in particular. 
[bookmark: _Hlk14245501]Second, very little empirical research has studied the relationship between emotion control strategies and complex skill learning. To our knowledge, only two studies have used an emotion control manipulation in the context of complex skill learning: Bell and Kozlowski (2008) and Kanfer and Ackerman (1996). Kanfer and Ackerman (1990; 1996) developed an emotion control strategy that instructed participants to reduce negative thoughts and increase positive thoughts in the context of learning a computer simulation of air traffic control. Emotion control instructions were provided to participants prior to beginning the training and reminders were included in between each training trial. An example reminder given to participants was: “Use the EMOTION CONTROL strategy while performing the task. That is, do not get upset or worry. Adopt a positive, ‘CAN DO’ attitude. This will improve your performance” (Kanfer & Ackerman, 1990, p. 35). In addition to the emotion control group, there was also a motivation control group. Participants in the motivation control group were provided with instructions that told them to continue to expend effort towards the task. Reminders were removed when participants completed the transfer task. Emotion control was beneficial to low-ability learners as they made fewer errors in the early stages of the transfer task compared to low-ability learners in the motivation control and control conditions (Kanfer & Ackerman, 1990; 1996). However, the strength of this effect decreased over time, such that the differences between conditions became smaller as participants learned the task. For high-ability participants, there was no effect of emotion control. Additionally, participants in the emotion control condition reported fewer negative self-reactions compared to those in the motivation control and control conditions (Kanfer & Ackerman, 1990; 1996). 
In contrast to instructions not to get upset or worry, other research suggests that suppression (i.e., reducing or inhibiting emotions) may be detrimental as it can consume attentional resources (Muraven & Baumeister, 2000; Richards & Gross, 2000). Thus, engaging in suppression may not be the most worthwhile strategy when learning a complex skill, as attentional resources are needed to learn the task. The emotion control strategy developed by Bell and Kozlowski (2008) prompted participants to focus on replacing negative or self-defeating thoughts with positive, or constructive thoughts in the context of learning a radar-tracking simulation. Prior to the training, participants were told about the relationship between specific negative emotions (i.e., anxiety, frustration) and learning and performance in addition to being told about the importance of self-talk (Neck & Manz, 1992). Participants were also given emotion control statements (e.g., “Remember, worry won’t help anything” and “This task may be challenging, but I know I CAN do it”, p. 303) and were prompted to use these statements, as well as to develop others that they thought were applicable. Reminders were displayed to participants on their computer and in the room throughout training but were removed when participants were tested on the transfer task. Bell and Kozlowski (2008) found that emotion control was not directly related to performance. However, those individuals that received the emotion control training reported less anxiety and in turn, this increased self-efficacy and positively impacted transfer performance. 
Given the literature regarding emotion regulation (Butler et al., 2003; Gross & John, 2003; Muraven & Baumeister, 2000; Richards & Gross, 2000) and Jorgensen et al. (under review), there are several concerns worth noting about the emotion control strategies examined in the extant empirical literature. As mentioned previously, research suggests that suppression consumes cognitive resources (Muraven & Baumeister, 2000; Richards & Gross, 2000), and thus it may not be a beneficial emotion control strategy for learners. Additionally, although Jorgensen et al. (under review) did not look at emotion control directly, they found emotion-performance relationships that can inform emotion control strategies. For example, the negative emotion-performance relationships for negative emotions were weaker than the positive emotion-performance relationships for positive emotions. Therefore, it could be that targeting negative emotions and/or thoughts in prompts may be less beneficial than targeting positive emotions and/or thoughts. Additionally, emotion control strategies may be targeting the wrong positive emotions. Jorgensen et al. (under review) found that positive emotion-performance relationships were stronger for positive activating emotions (e.g., enthusiastic, excited) than positive deactivating emotions (e.g., calm, relaxed). Thus, emotion control strategies prompting learners to stay calm and relaxed might be less beneficial than strategies prompting them to be enthusiastic or excited. In general, there is a lack of clarity regarding which emotions should be targeted in emotion control strategies. 
[bookmark: _Toc45718069]A Two-Study Approach
	Although previous emotion control strategies exist, the premise of both Study 1 and Study 2 is that emotion control strategies should be context-specific based on what is known about emotion-performance relationships in a given context. Moreover, there is a debate regarding how emotions should be categorized and there are discrepant findings regarding emotion-performance relationships based on these categorizations. Thus, it is important to first examine emotion-performance relationships in a given context before developing and applying an emotion control intervention. If the results show that general dimensions of positive or negative affect significantly predict performance and positive or negative discrete emotions do not add incremental effects in these predictions, then it would suggest that strategies targeting general positive or negative thoughts or emotions would be viable to compare. However, if the results show that certain positive or negative discrete emotions yield incremental prediction over positive or negative affect when predicting performance, then it would suggest that strategies targeting specific discrete emotions would be viable to compare. 
[bookmark: _Toc45718070]Study 1: Discrete Versus Dimensional Approaches to Studying Emotions
The purpose of Study 1 was to examine if there is any benefit to studying emotions at a discrete level versus a dimension level in the context of learning a complex computer task. Specifically, I examined if discrete emotions provide incremental prediction in skill acquisition and adaptation above what was accounted for by the dimensional—positive and negative—aspects of emotions. I also examined whether there were variations in the incremental prediction provided by positive or negative discrete emotions. In the sections that follow, I first review the literature on dimensional and discrete approaches to examining emotions. Then, I focus on studies that have examined the incremental prediction of discrete emotions over and above general dimensions. Last, I present the specific hypotheses and research questions to be addressed by Study 1. 
[bookmark: _Toc45718071]Dimensional Approach 
	There has been a tendency in the literature to describe and examine emotional experiences in terms of broad dimensions, rather than focus on discrete emotions (see Figure 1 for an overview of the dimensions and discrete emotions; Barsade, Brief, & Spataro, 2003; Brief & Weiss, 2002; Weiss & Cropanzano, 1996). Researchers argue that a dimensional approach to studying emotions is appropriate as discrete emotions “share underlying variance that can be explained by a simpler dimensional structure” (Shockley et al., 2012, p. 378). Positive affect and negative affect are the two general dimensions that have received most of the attention in the scholarly literature (Barsade et al., 2003; Watson, Clark, & Tellegen, 1988; Watson & Tellegen, 1985; Weiss & Cropanzano, 1996). Trait, or dispositional affect describes an individual’s stable feelings over time, whereas state affect refers to an individual’s feelings in the moment and includes both moods and emotions (Watson & Clark, 1984). An individual who is high on trait positive affect tends to experience emotions that are pleasant and activating, whereas an individual that is high on trait negative affect tends to experience emotions that are unpleasant and distressful (Watson et al., 1988). Excited and happy are examples of emotions that are subsumed under high positive affect, whereas drowsy and sleepy are examples of emotions that are subsumed under low positive affect. Distressed and nervous are examples of emotions that are subsumed under high negative affect, whereas calm and relaxed are examples of emotions that are subsumed under low negative affect. Accordingly, positive and negative discrete emotions are captured under the broad dimensions of positive and negative trait or state affect (moods). Positive moods[footnoteRef:1] (affect) and emotions should benefit performance via broadened attention to task demands and an approach orientation, whereas negative moods (affect) and emotions should harm performance via allocation of attentional resources to off-task thoughts (e.g., self-doubt) and an avoidance orientation (Beal et al., 2005; Cacioppo, Gardner, & Berntson, 1999; Carver & Scheier, 1998; Fredrickson & Branigan, 2005; Seo et al., 2004). In support of this notion, emotion-performance relationships tend to be positive and negative for positive and negative trait and state affect, respectively (Kaplan, Bradley, Luchman, & Haynes, 2009; Koy & Yeo, 2008; Shockley et al., 2012).  [1: Affect is a term used when generally referring to a broad range of emotions, moods, and dispositions (Barsade & Gibson, 2007). Further, Briner and Kiefer (2005) note that “the term affect is typically used generally as an umbrella term for affective phenomena though the expressions “positive affect” and “negative affect” usually refer to mood” (p. 286). As such, I refer to affect in some places and mood in some places to stay consistent with the literature I am referencing. ] 

In contrast, other researchers have proposed that emotional experiences should be categorized using the two dimensions of valence and activation potential (Posner, Russell, & Peterson, 2005; Russell, 1980). Valence refers to whether or not an emotion experienced is pleasant (i.e., positive) or unpleasant (i.e., negative). Activation potential refers to whether the emotion experienced involves high (i.e., activating emotion) or low arousal (i.e., deactivating emotion). From this perspective, specific emotions fall on a circumplex based on combinations of valence and activation potential (Posner et al., 2005; Russell, 1980). Happy and excited are examples of positive activating emotions, whereas calm and relaxed are examples of positive deactivating emotions. With respect to negative emotions, angry and anxious are examples of activating emotions, whereas disappointed and sad are examples of deactivating emotions. Both positive and negative activating moods and emotions should benefit performance via allocation of attentional resources to task demands (Baas, De Dreu, & Nijstad, 2008; De Dreu et al., 2008). On the other hand, both positive and negative deactivating moods and emotions should be detrimental to performance as they are associated with a lack of arousal, and consequently withdrawal from the task (Baas et al., 2008; De Dreu et al., 2008). 
In support of this two-dimensional perspective, researchers have demonstrated that positive activating moods and emotions benefit performance, motivation, effort, and achievement, whereas positive deactivating moods and emotions have little to no benefit or even hinder these outcomes (Baas et al., 2008; De Dreu et al., 2008; Pekrun, Goetz, Daniels, Stupnisky, & Perry, 2010; Pekrun et al., 2002; To et al., 2012). A few studies have shown that negative activating moods can benefit performance via persistence (e.g., De Dreu et al., 2008; To et al., 2012). These same studies demonstrated that negative deactivating moods yielded little to no benefit or even hindered performance (De Dreu et al., 2008; To et al., 2012).  However, these studies involving negative moods have exclusively examined tasks involving creative performance, in which domain-specific knowledge and time for idea generation and reflection are crucial (Baas et al., 2008; De Dreu et al., 2008; To et al., 2012).
[bookmark: _Toc45718072]Discrete Approach 
Despite the popularity of categorizing affective experiences and discrete emotions based on underlying dimensions, some researchers argue that this approach may be overly simplistic as discrete emotions involve different appraisals (Ellsworth & Scherer, 2003; Lazarus & Cohen-Charash, 2001; Smith & Ellsworth, 1985). The notion is that discrete emotions can be differentiated from each other based on a number of underlying appraisal dimensions (i.e., pleasantness, responsibility/control, certainty, attention, effort, and situational-control; Smith & Ellsworth, 1985). Therefore, an individual’s emotional experience depends on their appraisal of the situation, and the specific emotion experienced will differ depending on which combination of appraisal dimensions are tapped (Ellsworth & Scherer, 2003; Smith & Ellsworth, 1985). Accordingly, discrete emotions may have different underlying motivations, antecedents, and outcomes (Barsade & Gibson, 2007; Brief & Weiss, 2002; Ellsworth & Scherer, 2003; Gooty, Gavin, & Ashkanasy, 2009; Lazarus & Cohen-Charash, 2001). 
These scholars argue that there is a loss of specificity in describing an individual’s emotional experience when discrete emotions are subsumed under general dimensions (Barsade & Gibson, 2007; Brief & Weiss, 2002; Gooty et al., 2009). For example, from a dimensional approach, one might categorize several positive discrete emotions (i.e., happiness, pride) together and several negative discrete emotions together (i.e., anger, anxiety, frustration) based on their pleasantness. However, from a discrete approach, one might argue that although anger and frustration are both considered unpleasant, they are associated with different cognitive appraisals. For example, previous research has shown that anger is associated with high certainty (i.e., situation is predictable) and low situational-control (i.e., outcome attributed to situation), whereas frustration is associated low certainty and high situational-control (Smith & Ellsworth, 1985). Likewise, anger and fear are likely to have differing consequences. Anger is thought to stem from individuals perceiving they have been wronged, whereas fear is thought to stem from threat perceptions (Lazarus & Cohen-Charash, 2001). When an individual experiences anger, they may be motivated to approach a situation, whereas when an individual experiences fear, they may be motivated to avoid a situation (Ashton-James & Ashkanasy, 2008; Gooty et al., 2009). Consequently, by clustering discrete emotions together into general dimensions, it becomes difficult to differentiate emotions on the basis of the specific experience and outcomes (Gooty et al., 2009). 
Although discrete emotions are likely to be important to performance, relatively little research has examined relationships between discrete emotions and performance (Lee & Allen, 2002; Levine et al., 2011; Shockley et al., 2012). In their meta-analysis of 98 studies, Shockley et al. (2012) found that with respect to negative emotions, state anger and state sadness were negatively related to performance, whereas state anxiety yielded a null effect. Additionally, trait anxiety and trait frustration were positively and negatively related to performance, respectively, while trait anger yielded a null effect (Shockley et al., 2012). These results suggest that negative discrete emotions may exhibit different relationships with performance. Unfortunately, only one positive discrete emotion (i.e., happiness) was included in the meta-analysis as it was the only positive emotion with enough data available. The results showed state happiness was positively related to performance (Shockley et al., 2012). However, it has been suggested that discrete emotions must provide incremental prediction over and above general dimensions of positive and negative affect to substantiate their viability as meaningfully unique constructs (Watson, 2000). 
To our knowledge, only two studies—Lee and Allen (2002) and Levine et al. (2011)—have attempted to do this with behavioral outcomes. In general, their results supported the notion that discrete emotions provide incremental prediction. Specifically, Lee and Allen (2002) examined the incremental prediction by discrete emotions with respect to organizational citizenship behaviors (i.e., extra-role behaviors at work that may or may not be formally recognized by the organization; Organ, 1988; 1997) and workplace deviance (i.e., harmful behaviors that violate workplace norms; Robinson & Bennett, 1995). Lee and Allen (2002) examined the incremental prediction of 11 discrete emotions and found that only the negative emotions fear, hostility, sadness, and guilt provided incremental prediction over general affect in predicting organizational citizenship behaviors and workplace deviance. These results are consistent with literature showing that negative discrete emotions can be differentiated from each other (Keltner, Ellsworth, & Edwards, 1993; Raghunathan & Pham, 1999; Roseman, 1996; Smith & Ellsworth, 1985). The extant literature suggests mixed results for the differentiation of positive discrete emotions, with some finding it difficult to differentiate positive discrete emotions (Watson & Clark, 1991, 1992) and others finding that positive discrete emotions can be differentiated (Roseman, 1996; Smith & Ellsworth, 1985; Winslow, Hu, Kaplan, & Li, 2017). 
In a similar vein, Levine et al. (2011) examined incremental prediction with respect to organizational citizenship behaviors, job satisfaction, and counterproductive work behaviors (i.e., harmful behaviors at work; Sackett, 2002; Spector & Fox, 2005) across American, Chinese, and Romanian samples. Although there were some notable differences in the results across the various samples, in general Levine et al.’s (2011) findings showed support for the incremental prediction of both positive and negative discrete emotions, but in contrast to the findings of Lee and Allen (2002) support for the incremental prediction of positive discrete emotions was more consistent than that for negative discrete emotions. 
Taken together, the findings of Lee and Allen (2002) and Levine et al. (2011) suggest that discrete emotions may provide unique information above general dimensions and thus may be more informative than general dimensions alone. However, given the discrepancies between their results and how neither examined the incremental prediction of discrete emotions with respect to task performance or learning outcomes, it is difficult to make conclusions regarding how their results might inform emotion control strategies in the context of complex skill acquisition and adaptation. It is also important to note that neither examined differences as a function of activation potential. Simply put, the extant empirical literature provides little evidence-based guidance for how to support self-regulated learning, in terms of either skill acquisition or adaptation. In general, I expected some but not necessarily all discrete emotions to provide incremental prediction. With respect to whether positive or negative emotions would provide greater incremental prediction, the results from Lee and Allen (2002) and Levine et al. (2011) suggest opposing predictions with respect to positive emotions. Further, much of the research regarding emotion-performance relationships has tended to favor studying negative emotions (Shockley et al., 2012). Given the limited empirical research examining the incremental prediction of discrete emotions and the tendency to focus on negative emotions in the literature, I examined the following hypotheses and research question: 
Hypothesis 1: Discrete emotions will add incremental prediction over general valence dimensions of affect to the prediction of skilled performance.  

Hypothesis 2: Discrete emotions will exhibit variations in their incremental validities in predicting skilled performance.

[bookmark: _Hlk18589929]Research Question 1: Will evidence of incremental prediction be stronger for positive or negative discrete emotions? 

Emotions play a crucial role in complex skill acquisition as they influence whether attentional resources are allocated towards or away from task demands (Kanfer & Ackerman, 1996). However, what is less clear in the literature is how emotions might influence performance following unforeseen changes in task demands. My search of the literature revealed no published studies that have investigated emotion-performance relationships during a period of adaptation. Indeed, recent reviews of the empirical literature on adaptive performance have lamented the lack of empirical attention given to the psychological processes underlying adaptive performance (Baard et al., 2014), especially in regard to emotions and affective self-regulatory variables (Jundt, Shoss, & Huang, 2015). Rather, the empirical literature is limited to studies of how emotion control during acquisition is linked to performance occurring later after a change in task demands (e.g., Bell & Kozlowski, 2008; Keith & Frese, 2005; Niessen & Jimmieson, 2016). Emotions are likely to be important in adaptation for similar reasons as in skill acquisition; however in adaptation individuals need to allocate attentional resources to making sense of new task demands in relation to unlearning old strategies, modifying existing strategies, and developing new strategies. Thus, it is possible that certain discrete emotions could provide greater incremental prediction in adaptation because of the inherent difficulty associated with learning new strategies and unlearning old habits in adaptation compared to acquisition. Given the limited empirical research, I examined the following research question: 
[bookmark: _Hlk18589935]Research Question 2: Will evidence of incremental prediction be different in adaptation versus acquisition? 

[bookmark: _Toc45718073]STUDY 1
[bookmark: _Toc45718074]Method
[bookmark: _Toc45718075]	Participants. Data from two similar protocols were combined into one dataset (i.e., Huck et al., 2019; Jorgensen et al., under review). Five hundred twenty undergraduate students from the Department of Psychology’s participant pool at the University of Oklahoma participated in exchange for research credit in a psychology course. Data from 53 participants were removed from analyses due to incomplete data stemming from technical difficulties (n = 24), flatlining on performance measures (n = 4), not following instructions (n = 8), or responding carelessly on measures (n = 17), resulting in a final sample of 467 participants (293 males, 174 females). Participants ranged in age from 17 to 32 years (M = 19.09, SD = 1.62). 
[bookmark: _Toc45718076][bookmark: _Hlk26728346]	Performance Task. The experimental task was Unreal Tournament 2004 (UT2004; Epic Games, 2004), a commercially available first-person shooter computer game that has been used in previous research on complex skill acquisition (e.g., Hardy, Day, Hughes, Wang, & Schuelke, 2014; Hughes et al., 2013). The objective of the task was to destroy computer-controlled opponents while minimizing the destruction of one’s own character. Participants could collect new weapons or resources (i.e., power-ups) during each trial to increase their character’s health or offensive and defensive capabilities. When a participant’s character or opponent was destroyed, it reappeared in a random location with the default weapons and capabilities. The game was “every character for him- or herself,” meaning that the computer-controlled characters were in competition with each other as well as the participant. UT2004 is a fast-paced, dynamic task involving cognitive and perceptual-motor demands. Participants used a mouse and keyboard simultaneously to move and control their character, all the while learning the strengths and weaknesses of different weapons and strategies, and quickly deciding which to use given the current situation. 
[bookmark: _Toc45718077]	Procedure. Individuals participated in cohorts of no more than seven and were told that the purpose of the present study was to investigate how people learn to play a dynamic and complex videogame. They first completed an informed consent form followed by a demographics questionnaire. Participants were told that they would be entered into a lottery to win one of five $25 gift cards for each trial in which their score was in the top 50% of all study participants for that given trial. Participants watched a 15-minute training presentation on UT2004 explaining the basic game controls, rules, and power-ups, followed by a 1-minute practice trial to gain familiarity with the controls, display, and game environment without facing any opponents. 
Participants then completed 14 sessions each consisting of two 4-minute trials. Following each session, participants completed a state-based self-report measure of emotions. For the first seven sessions, participants competed against two computer-controlled opponents at a difficulty setting of 4 (on a 1-to-8 scale). Following the seventh session (i.e., the midway point; 14th pre-change trial), several key elements of the task were changed without warning, which increased its complexity (Hughes et al., 2013). Players competed against nine computer-controlled opponents at a difficulty setting of 5. In addition, the game environment (i.e., map) was much larger, with wider spaces, multiple levels of platforms, and edges over which characters could fall to their destruction. The game characteristics for the pre- and post-change trials were the same as those used by Hardy et al. (2014) to measure analogical and adaptive transfer performance, respectively. Participants were debriefed following the 14th session (i.e., 28th post-change trial).
[bookmark: _Toc45718078][bookmark: _Hlk46568455]	Measures. A variety of existing scales were used to measure the concepts of interest. 
[bookmark: _Hlk26730041]	Task Performance. Task performance scores for each trial were calculated using the same index as Hardy et al. (2014): player kills (i.e., number of times a participant destroyed an opponent) divided by the quantity of kills plus deaths (i.e., number of kills plus the number of times a participant’s own character was destroyed) plus player rank (i.e., the participant’s rank relative to the computer opponents in that trial). For ease in interpretability, performance scores were then multiplied by 100. Performance for each session was calculated by taking the average of the trial scores.
Emotions. State emotions were measured using an adapted version of the Positive Affect Negative Affect Scale (PANAS; Watson, Clark, & Telegan, 1988) that was used in previous research (Baas et al., 2008; De Dreu et al., 2008; To et al., 2012). It included adjectives that were especially relevant to the performance context of the present study (see Figure 2). Items asked participants to rate the extent to which they experienced the emotion during the previous two trials. For all items, participants responded using a 9-point Likert scale (1 = very slight/not at all, 9 = extremely). Positive discrete emotions included enthusiastic, happy, excited, calm, relaxed, and at ease. Negative discrete emotions included angry, anxious, frustrated, irritated, tense, uneasy, bored, disappointed, discouraged, and fatigued. Positive affect for each session was calculated by taking the average of all positive discrete emotions at that session. Negative affect for each session was calculated by taking the average of all negative discrete emotions at that session. Mean coefficient alphas across the 14 sessions was 0.84 (min = 0.83, max = 0.86) and 0.89 (min = 0.86, max = 0.90) for positive and negative affect, respectively. 
Covariate measures. Self-reported ACT scores (M = 26.86, SD = 4.17) were used as an index of general mental ability (GMA). A 4-item scale was used to measure prior videogame experience, which served as a proxy for pre-training videogame knowledge. For the first two items, participants responded using a 5-point Likert scale (1 = not at all, 2 = rarely, just a few times, 3 = monthly, 4 = weekly, 5 = daily) to the following questions: (a) “Over the last 12 months, how frequently have you typically played video/computer games?” (M = 2.94, SD = 1.41) and (b) “Over the last 12 months, how frequently have you typically played first-person shooter video/computer games (e.g., Call of Duty, Half-Life, Halo, Unreal Tournament)?” (M = 2.30, SD = 1.29). For the second two items, participants indicated how many hours per week they typically played video/computer games (M = 4.48, SD = 6.75, min. = 0.00, max. = 50.00) and more specifically, first-person shooter video/computer games (M = 1.87, SD = 3.89, min. = 0.00, max. = 30.00). Scores for these four items were standardized and then averaged to create a composite score (α = 0.70). 
[bookmark: _Toc45718079]Results
	Tables 1 and 2 display descriptive statistics and correlations for positive and negative emotions, respectively. Figure 3 displays the means for discrete emotions and performance scores across sessions. In general, positive discrete emotions tended to decrease over time with little discontinuity following the change in task demands. Negative discrete emotions tended to fluctuate more than positive emotions but generally decreased over time, except for bored and fatigued which tended to increase over time. However, there was a sharp increase following the task change for all the negative emotions, except bored, which decreased.
For positive discrete emotions, there was a sharp increase in emotions on the last session. Upon further exploration, it appeared that some participants rated the emotions at a very low level on the second-to-last session but switched to the opposite end of the scale on the last session. Emotions in the last session ostensibly appeared to be associated with finishing the study rather than performance. Therefore, I dropped scores from the last session when testing the hypotheses and research questions.
The performance trends were similar to those found in studies using a comparable design (e.g., Lang & Bliese, 2009). As shown in Figure 3, discontinuity was observed between pre-change and post-change sessions for performance. Consistent with a classic skill-acquisition curve (Fitts & Posner, 1967), performance increased and gradually plateaued over the course of pre-change sessions. Then, performance sharply declined following the task change. During the post-change sessions, performance steadily increased, however, and similar to previous studies involving a task-change paradigm (e.g., Lang, & Bliese, 2009), gains in performance were smaller in post-change compared to pre-change sessions. 
[bookmark: _Toc45718080]	Modeling Building Process. Discontinuous mixed-effects growth models were used to estimate performance during skill acquisition (SA), transition adaptation (TA), and reacquisition adaptation (RA). Table 3 displays the coding scheme used for the growth components (Bliese & Lang, 2016). Skill acquisition refers to the linear rate of acquisition (i.e., performance change) in the pre-change period. Transition adaptation reflects the expected drop in performance following the task change. It is interpreted as the difference in performance relative to the expected value had the task change not happened. Reacquisition adaptation reflects the rate of performance change following the task change relative to the linear rate of performance change prior to the task change. Quadratic trends for skill acquisition and reacquisition adaptation were also estimated to account for curvilinear change in the pre- and post-change periods (Lang & Bliese, 2009). Models were corrected for autocorrelation and estimated using the nlme package in R (Pinheiro, Bates, DebRoy, & Sarkar, 2016; R Development Core Team, 2016).
To determine if positive and negative discrete emotions provided incremental prediction over and above positive and negative affect, I used a similar process as Levine et al. (2011). Incremental prediction was determined by examining the effect for each discrete emotion after controlling for effect of the general dimension without including specific discrete emotion. For example, the incremental prediction by happy was examined over the sum of all other positive discrete emotions (i.e., enthusiastic, excited, at ease, calm, relaxed), and likewise the incremental prediction by calm was examined over the sum of all other positive discrete emotions (i.e., enthusiastic, excited, happy, at ease, relaxed). The incremental prediction by angry was examined over the sum of all other negative discrete emotions (i.e., anxious, bored, disappointed, discouraged, fatigued, frustrated, irritated, tense, uneasy), and likewise the incremental prediction by discouraged was examined over the sum of all other negative discrete emotions (i.e., angry, anxious, bored, disappointed, fatigued, frustrated, irritated, tense, uneasy). 
Separate models were conducted for each discrete emotion for a total of 16 analyses (see Table 4 for the model building sequence used for each model). Following Bliese and Lang (2016), I tested a series of models starting with the basic growth model. In Step 1, I tested the effects for each growth variable included in the equation below (see Model 1; Table 5): 
Yij = γ00 + γ10Skill acquisition + γ20Transition adaptation + γ30Reacquistion adaptation + 
γ40Quadratic skill acquisition + γ50Quadratic reacquisition adaptation + εij
Results showed a significant rate of skill acquisition (B = 5.36, p < .01), a negative transition adaptation (B = –18.63, p < .01), and a significantly lower rate of reacquisition adaptation (B = –4.41, p < .01). The quadratic trend for skill acquisition was also significant (B = –0.55=, p < .01), indicating increases in performance decelerated across pre–change sessions. However, the quadratic trend for reacquisition adaptation was not significant; thus it was removed in subsequent models. 
In Step 2, I added the covariates (i.e., sex, general mental ability, and videogame experience; see Model 2; Table 5 for results). ACT and videogame experience were grand-mean centered. The main effects of ACT (B = 0.69, p < .01) and videogame experience (B = 5.94, p < .01) on performance were positive and significant. Prior videogame experience and higher ACT scores were associated with higher performance scores. Additionally, the main effect of sex on performance was negative and significant (B = –14.76, p < .01), reflecting that females exhibited lower levels of performance than males. 
I examined emotion-performance relationships at both the between- and within-person levels of analysis to determine if relationships were similar across levels. Between-person analyses speak to the average emotions experienced during the period of performance, whereas within-person analyses speak to the fluctuations in emotions experienced during the period of performance. For example, when averaging the anger an individual experienced across the performance period, one might find that the individual generally experienced a low level of anger. However, the same individual could experience upward or downward spikes in anger at any point during the same performance period. Accordingly, between- and within-person analyses allow for both the overall averages and momentary fluctuations to be captured. Results for Steps 3-6 will be reviewed in the following sections. In Step 3, I added the general dimension of positive or negative affect, depending on which discrete emotion I was examining, at both the between- and within-person levels of analysis. In Step 4, I added the discrete emotion at the between- and within-person levels of analysis. Next, in Step 5, I examined interactions between the growth variables and the general dimensions at both levels of analysis. Last, in Step 6, I examined interactions between the growth variables and discrete emotions at both levels of analysis. 
[bookmark: _Toc45718081][bookmark: _Hlk24280086]	General Dimensions. Results for Step 3 are not displayed in tables as between-person (BP) and within-person effects (WP) were similar and statistically significant in all analyses (all ps < .01). Positive affect was associated with higher performance scores (BP: Bmean = 2.10; WP: Bmean = 2.21), whereas negative affect was associated with lower performance scores (BP: Bmean = –2.33; WP: Bmean = –2.44). 
	Regarding Step 5, the results showed improved fit for all 16 models. The results for the positive discrete emotions showed a statistically significant negative interaction including transition adaptation and the between-person general dimension (Bmean = –1.57). No other interactions including the general positive dimension, whether between- or within-persons, was statistically significant. The results for the negative discrete emotions showed a statistically significant positive interaction including transition adaptation and the between-person general dimension (Bmean = 2.09). The skill acquisition and reacquisition adaptation interactions with the general negative dimension at the between-person level were not statistically significant. At the within-person level, the results showed negative skill acquisition interactions (Bmean = –0.23), and positive transition adaptation (Bmean = 1.81) and reacquisition adaptation (Bmean = 0.32) interactions. In general, the results showed that emotion relationships were weaker in adaptation compared to acquisition.  
[bookmark: _Toc45718082]Tests of Hypotheses and Research Questions. 
Hypothesis 1. Hypothesis 1 predicted that discrete emotions would provide incremental prediction over the general dimensions of affect to the prediction of skilled performance. For positive activating emotions, results at both levels of analysis were consistent and indicated that all positive activating emotions provided incremental prediction (see Model 4; Table 6): enthusiastic (BP: B = 1.76, p < .01; WP: B = 0.72, p < .01), excited (BP: B = 1.56, p < .01; WP: B = 0.85, p < .01), and happy (BP: B = 1.99, p < .01; WP: B = 0.80, p < .01). 
Results for positive deactivating emotions were less consistent across levels of analysis (see Model 4; Table 6). At the between-person level of analysis, results indicated that all positive deactivating emotions provided incremental prediction: at ease (B = –0.92, p < .05), calm (B = –1.25, p < .01), and relaxed (B = –0.81, p < .05). However, at the within-person level of analysis, only at ease (B = 0.21, p < .05) provided incremental prediction. Interestingly, the between-person effects for all positive deactivating emotions were negative compared to their positive zero-order correlations. Given the findings, Hypothesis 1 was supported for positive activating emotions and received mixed support for positive deactivating emotions.
For negative activating emotions, the results at the between- and within-person levels of analysis were not always consistent (see Model 4; Table 7). At the between-person level of analysis, angry (B = 0.83, p < .05), anxious (B = 0.95, p < .01), and tense (B = 1.63, p < .01) provided incremental prediction. Interestingly, the between-person effects for angry, anxious, and  tense were all positive compared to their negative zero-order correlations. In contrast, at the within-person level, all negative activating emotions except for uneasy provided incremental prediction (see Model 4; Table 7): angry (B = 0.65, p < .01), anxious (B = 0.24, p < .01), frustrated (B = 0.69, p < .01), irritated (B = 0.52, p < .01), and tense (B = 0.29, p < .01). It is important to note that the effects for anxious and tense were positive compared to their negative zero-order correlations. For negative activating emotions, all significant effects at the between-person level were positive. However, at the within-person level, the direction of effects varied across specific emotions. 
Results for negative deactivating emotions showed more consistency, but primarily at the within-person level (see Model 4; Table 7). At the between-person level of analysis, of the negative deactivating emotions only bored (B = 1.31, p < .01) provided incremental prediction. At the within-person level of analysis, all negative deactivating emotions provided incremental prediction (see Model 4; Table 7): bored (B = 0.43, p < .01), disappointed (B = 0.37, p < .01), discouraged (B = 0.42, p < .01), and fatigued (B = 0.15, p < .05). However, it is important to note that effects at the within-person and between-person levels of analysis were all negative. Overall, Hypothesis 1 received mixed support for negative activating and negative deactivating emotions. 
 Hypothesis 2. Hypothesis 2 predicted that discrete emotions would exhibit variation in incremental validities in predicting skilled performance. Although there was no variation among positive activating emotions with all effects statistically significant and in the same direction as their zero-order correlations, the results showed that not all positive deactivating, negative activating, and negative deactivating effects were statistically significant and that some of the statistically significant effects were in a direction opposite their respective zero-order correlations. Also, the effect sizes for the positive deactivating emotions were smaller than the effect sizes for the positive activating emotions. Thus, Hypothesis 2 was supported. There was variation in the incremental prediction across the different discrete emotions, although not among the positive activating emotions. 
Research Question 1. Research Question 1 asked whether evidence of incremental prediction would be stronger for positive or negative emotions. Across 12 tests of incremental prediction for positive emotions (6 discrete emotions × 2 levels of analysis), 10 (83%) were statistically significant. Across 20 tests of incremental prediction for negative emotions (10 discrete emotions × 2 levels of analysis), 13 (65%) were statistically significant. These results suggest the evidence of incremental prediction was slightly stronger for positive emotions. Also, it is important to again acknowledge that only positive activating emotions yielded effects that were all statistically significant and in the same direction as their respective zero-order correlations (positive). Thus, the evidence of incremental prediction was strongest for positive activating emotions.  
Research Question 2. Research Question 2 asked whether evidence of incremental prediction would be different in adaptation versus acquisition. In Step 6, I added the interactions between discrete emotions and the growth variables: skill acquisition, transition adaptation, and reacquisition adaptation. Improved fit for this step with statistically significant interactions for either or both transition and reacquisition adaptation would indicate meaningful differences between adaptation and acquisition. Across all discrete emotions, there was poorer fit for this step with growth interactions. Given the nil effects, the results showed that incremental prediction did not differ between adaptation and acquisition performance. 
Supplementary analyses. As an additional step, I conducted hierarchical regression analyses using a similar model building process as the one described earlier. However, for these supplementary analyses, I used Session 7 (pre-change) and Session 14 (post-change) performance as my outcome variables. In Step 1, I included my covariates (i.e., sex, ACT scores, and videogame experience). Next, in Step 2, I included the average positive or negative affect across Sessions 1-6 (pre-change) or Sessions 8-13 (post-change). Last, in Step 3, I included the average discrete emotion scores across Sessions 1-6 (pre-change) or Sessions 8-13 (post-change). The results for pre-change and post-change scores are shown in Appendices A and B, respectively. In general, the results from these analyses were consistent with the ones presented in the preceding sections.
[bookmark: _Toc45718083]Discussion
	Study 1 extends the existing empirical literature by examining if there is any benefit to studying emotions at the discrete level rather than just focusing on general dimensions of affect in complex skill learning. In general, there was evidence for the incremental prediction by both positive and negative discrete emotions at the between- and within-person levels of analysis but the results also showed meaningful variation as a function of valence and activation potential.  
Consistent with Lee and Allen (2002) and Levine et al. (2011), the results speak to the viability of studying emotions at the discrete level. However, this study was an important extension of previous research by examining incremental prediction with respect to task performance, which has been conspicuously unstudied. In general, evidence for incremental prediction was consistently strong for positive activating emotions at both levels of analysis compared to positive deactivating emotions. Evidence for the incremental prediction by negative deactivating emotions was also consistent at the within-person level of analysis but varied at the between-person level. There were no clear trends for negative activating emotions. In general, the pattern of effects was clearest and most consistent for positive activating emotions. Overall, the results of Study 1 show broad dimensions can be helpful for studying emotions as they relate to performance, but they do not always adequately capture nuances to emotion-performance relationships. There were many circumstances in which examining the dimension or combination of dimensions was not enough to determine when an emotion would provide incremental prediction. Rather, incremental prediction varied for emotions and suggests there is often something about specific emotions that makes them meaningfully distinct from broader dimensions.	
Contrary to Levine et al. (2011), but consistent with Lee and Allen (2002), I observed a reversal of relationships for all of the positive deactivating emotions (i.e., at ease, calm, relaxed)  at the between-person level of analysis and for several of the negative activating emotions (i.e., anxious and tense) at both levels of analysis. These findings lend support to the dual pathway model, which suggests activating emotions will benefit performance because they lead to on-task attention via arousal, whereas deactivating emotions will do the opposite (Baas et al., 2008; De Dreu et al., 2008). Thus, the results suggest that, apart from their shared variance with other similarly valenced emotions, feeling anxious and tense may benefit learning and performance, whereas feeling at ease, calm, or relaxed may inhibit learning and performance. 
[bookmark: _Hlk44686708]Although incremental prediction was clearest and most consistent for positive activating emotions, the nature of the performance context should be considered when interpreting the findings. Aspects of these findings may be specific to complex, fast-paced performance domains with strong cognitive and perceptual motor demands (e.g., eSports, aviation, virtual training and synthetic learning environments). Further, characteristics of the present study may have created a context that magnified the distracting influence of positive activating emotions (i.e., at ease, calm, or relaxed) emotions, while simultaneously amplifying the benefit of experiencing negative emotions (i.e., anxious, tense). Additionally, the discrete emotions were assessed using single-item, self-report measures, which means internal-consistency reliability and construct representativeness cannot be assessed. Nevertheless, these findings may inform future research that seeks to examine emotion regulation in the context of complex skill learning.  
	Additionally, the current study extends the literature by investigating differences in the evidence for incremental prediction provided in adaptation compared to acquisition at both levels of analysis. Fit indices indicated that the step including interactions between the growth variables and discrete emotions provided poorer fit compared to the previous step. As such, results indicated that the evidence for incremental prediction did not differ between acquisition and adaptation for positive and negative discrete emotions. Minding the limitations of the sample and context, my results have implications for emotion control during skilled performance and learning, which is the primary focus of Study 2.  
[bookmark: _Toc45718084]STUDY 2
While previous research has measured emotion control or incorporated emotion control strategies (Bell & Kozlowski, 2008; Kanfer & Ackerman, 1996; Keith & Frese, 2005; Niessen & Jimmieson, 2016), it can be difficult to determine which aspects of emotion control are beneficial to performance. For example, prior research that has measured emotion control has primarily focused on the regulation of negative emotions while learning a task (Keith & Frese, 2005; Niessen & Jimmieson, 2016). Items on these scales pertain to whether the participant was able to keep calm or focus on the task despite experiencing negative emotions. As the focus of these scales is primarily on reducing negative emotions, they do not speak to whether experiencing positive emotions may benefit performance. Furthermore, results from previous studies incorporating emotion control strategies are difficult to disentangle as they often include both positive and negative emotions or attitudes. For example, in the two studies mentioned previously (i.e., Bell & Kozlowski, 2008; Kanfer & Ackerman, 1996), participants were instructed to decrease negative thoughts and increase positive thoughts or to replace negative thoughts with positive thoughts. In doing so, it is difficult to know if they may have reduced the positive effects of certain negative emotions that may be beneficial to performance (i.e., tense) or if prompting individuals to keep a positive attitude may have prompted them to experience  certain positive emotions that may be detrimental to performance (i.e., calm). Thus, the contribution of Study 2 was to target specific positive emotions in an emotion control manipulation with the intention of determining which elements of emotion control benefit learners across periods of acquisition and adaptation.  
	The results from Study 1 imply that emotion control manipulations may be more effective when targeting discrete emotions compared to focusing on general positive or negative feelings. Although previous research has suggested that positive moods (affect) and emotions should benefit performance (Beal et al., 2005; Cacioppo et al., 1999; Carver & Scheier, 1998; Fredrickson & Branigan, 2005; Seo et al., 2004), the results of Study 1 suggest that emotion-performance relationships may be driven, in part, by activation potential. Specifically, I found clear, consistently positive effects for positive activating emotions at both the within- and between-person levels of analysis. In contrast, effects for positive deactivating emotions were often weaker or non-significant and varied in direction depending on the level of analysis, consistent with dual pathway theory in most cases (Baas et al., 2008; De Dreu et al., 2008). With respect to developing an emotion control manipulation that is specific to my context, given the differences between positive activating and deactivating emotions, I compared two emotion control strategies: one targeting positive activating emotions and one targeting positive deactivating emotions. I am unaware of research that has compared the effectiveness of emphasizing positive activating emotions compared to emphasizing positive deactivating emotions in the context of complex skill learning.  Accordingly, I examined the following hypotheses: 
Hypothesis 3: An emotion control strategy that targets positive activating emotions will yield better performance than no strategy as well as a strategy that targets positive deactivating emotions. 
Hypothesis 4: An emotion control strategy that targets positive deactivating emotions will yield worse performance than no strategy. 
In particular, I expected that the emotion control conditions would lead to an increase in corresponding emotions experienced by participants. In turn, these emotions experienced would influence performance. Thus, the relationship between the emotion control conditions and performance would be mediated by the emotions experienced. Accordingly, I examined the following hypotheses: 
Hypothesis 5: An emotion control strategy that targets positive activating emotions will yield higher levels of positive activating emotions than no strategy as well as a strategy that targets positive deactivating emotions. 
Hypothesis 6: An emotion control strategy that targets positive deactivating emotions will yield higher levels of positive deactivating emotions than no strategy as well as a strategy that targets positive activating emotions. 
Hypothesis 7: Positive activating emotions will be positively related to performance controlling for positive deactivating emotions. 
Hypothesis 8: Positive deactivating emotions will be negatively related to performance controlling for positive activating emotions. 
Hypothesis 9: Positive activating emotions will mediate the beneficial effects of positive activating emotion control on performance. 
Hypothesis 10: Positive deactivating emotions will mediate the harmful effects of positive deactivating emotion control on performance. 
To further understand emotion-performance relationships, I conducted a qualitative analysis of participants responses to several open-ended questions related to emotion control to explore differences and similarities in the perceived usefulness between positive activating and positive deactivating emotions in the context of complex skill learning. Accordingly, I examined the following research questions: 
Research Question 3: What are the similarities in the perceived usefulness between positive activating and positive deactivating emotions?
Research Question 4: What are the differences in the perceived usefulness between positive activating and positive deactivating emotions?
[bookmark: _Toc45718085]Method
[bookmark: _Toc45718086]	Participants. Sixty-one undergraduate males students from the Department of Psychology’s participant pool at the University of Oklahoma participated in exchange for course credit. Given the circumstances surrounding COVID-19, all in-person data collection was halted before I could collect data on the number of participants originally planned. As such, the sample size for Study 2 was relatively small. Only males were used for the present study as previous research has shown that there are gender differences with respect to enjoyment and performance in first-person shooter video games (Hopp & Fisher, 2017) as well as likelihood of playing these games (Hartmann & Klimmt, 2006). Data from seven participants were removed from analyses due to incomplete data, resulting in a final sample of 54 participants (18 in each condition). Participants ranged in age from 18 to 26 (M = 19.19, SD = 1.30) 
[bookmark: _Toc45718087]	Performance Task. As in Study 1, the experimental task used in this study was Unreal Tournament 2004 (UT2004; Epic Games, 2004).  
[bookmark: _Toc45718088]	Procedure. The procedures in Study 2 were similar to Study 1 and can be found in Appendix C. Like Study 1, participants completed a total of 14 sessions, each consisting of two 4-minute trials (i.e., 28 trials). Prior to the first session, participants underwent the start to their respective emotion-control strategy manipulation. Following each session, participants completed state-based self-report measures of emotions as well as a few other measures not germane to the study’s hypotheses and research questions. They were also given brief emotion-control reminders consistent with their respective condition. After the seventh session, participants were presented with questions asking them about their reactions towards their respective emotion control strategy and reminders. The first seven sessions and the final seven sessions served as acquisition (i.e., pre-change) and adaptation (i.e., post-change), respectively, with the exact same settings as Study 1 except for difficulty. The difficulty was increased one level as this is what previous research using Unreal Tournament has used for an all-male sample (Hardy et al., 2014). 
[bookmark: _Toc45718089]	Emotion control conditions. Participants were randomly assigned to one of three conditions: positive activating emotion control (i.e., excited, enthusiastic, happy), positive deactivating emotion control (i.e., calm, relaxed, at ease), or no emotion control condition. Prior to starting their first session, participants in the emotion control conditions were given a prompt that asked them to reflect on a time that they felt the emotions listed specific to their conditions and to think about how these emotions might be applied to learning Unreal Tournament; the emotions in the positive activating emotion control condition were excited, enthusiastic, happy and the emotions in the positive deactivating emotion control were calm, relaxed, at ease. The purpose of this prompt was to encourage participants to think about how emotions have influenced prior learning experiences and to help them develop their own strategies for managing their emotions while learning UT2004. After reflecting on their experiences, they were asked to respond to four open-ended questions asking them about the experience they reflected on and how emotions played a role in their particular experience. Then, they were asked how these emotions can be useful while playing Unreal Tournament and how they can keep feeling these specific emotions while engaging with the task. Appendices D and E show the prompts and questions for positive activating and positive deactivating conditions, respectively. Between sessions, reminders appeared on the screen after the self-report measures reminding participants how feeling either excited, enthusiastic, and happy or calm, relaxed, and at ease can be helpful (Appendix F shows the reminders for both conditions). Participants in the no emotion control condition did not receive any condition-specific prompts or open-ended questions. 
Given previous research has not prompted individuals to reflect on specific positive emotions, this exploratory study is necessary to determine if the developed strategy targeting positive activating emotions is sensible and helpful to participants, and likewise if the strategy targeting positive deactivating emotions is impractical and distracting to participants. Thus, following the seventh session, participants were asked to provide feedback regarding the manipulations and reminders via Likert scales and open-ended questions.  
[bookmark: _Toc45718090]Measures. A variety of existing scales were used to measure the concepts of interest. In addition, a number of new scales were developed. 
	Task Performance. Task performance scores were calculated the same as in Study 1. 
Emotions. State emotions were measured the same way as in Study 1. Positive activating emotions included enthusiastic, happy, excited and positive deactivating emotions included calm, relaxed, and at ease. Mean coefficient alphas across the 14 sessions were 0.84 (min. = 0.75, max. = 0.93) and 0.85 (min. = 0.75, max. = 0.93) for positive activating and positive deactivating emotions, respectively. 
Formative evaluation feedback and reactions. Participants affective (i.e., satisfaction, enjoyment) and utility (i.e., usefulness) reactions towards the training as well as their respective emotion-control strategy manipulation and reminders were assessed using Likert scales. Affective reactions towards the manipulation and reminders were measured using two items. Participants responded on a 5-point Likert scale (1 = strongly disagree to 5 = strongly agree) to the following statements: “I liked the prompt and responding to the open-ended questions at the beginning of the study asking me to reflect on my emotions” and “I liked the reminders that appeared after every two games asking me to reflect on emotion strategies”.  
Utility reactions towards the manipulation and reminders were measured using two items. Participants responded on a 5-point Likert scale (1 = not at all helpful to 5 = extremely helpful) to the following questions: “To what extent were the prompt and questions helpful?” and “To what extent were the reminders in between games helpful?”
Covariates. ACT scores and videogame experience served as covariates and were measured the same way as in Study 1. For the first two videogame experience items, participants responded to the following questions: (a) “Over the last 12 months, how frequently have you typically played video/computer games?” (M = 3.26, SD = 1.23) and (b) “Over the last 12 months, how frequently have you typically played first-person shooter video/computer games (e.g., Call of Duty, Half-Life, Halo, Unreal Tournament)?” (M = 2.65, SD = 1.12). For the second two items, participants indicated how many hours per week they typically played video/computer games (M = 5.29, SD = 6.03, min. = 0.00, max. = 30.00) and more specifically, first-person shooter video/computer games (M = 2.54, SD = 4.47, min. = 0.00, max. = 30.00). Scores for the four items measuring videogame experience were standardized and then averaged to create a composite score (α = .73). 
Open-ended questions. As mentioned previously, participants in the positive activating and positive deactivating emotion control conditions were asked to respond to several open-ended questions before they began playing the game (see Appendices B and C). Additionally, they were asked to provide formative feedback about both the prompts and reminders associated with their conditions via open-ended questions halfway through their participation. After responding to the Likert-scale, formative-evaluation questions, participants were presented with two open-ended questions. The open-ended questions were “If you think they were helpful in any way, please describe how they were helpful” and “If you think they were harmful in any way, please describe how they were harmful.” Similarities and differences between the emotion control groups in their responses to the open-ended questions were coded to help examine what similarities and differences exist in the perceived usefulness of positive activating and positive deactivating emotions for complex skill learning. A detailed description of the qualitative coding process is provided in the section discussing the qualitative analyses and results. 
[bookmark: _Toc45718091]Quantitative Analyses and Results
	Table 8 displays the descriptive statistics and correlations for positive emotions and performance. Prior to examining analyses pertaining to my hypotheses or research questions, I conducted a one-way analysis of variance (ANOVA) to examine whether participants in the emotion control conditions differed on covariates that could influence learning or performance outcomes. The one-way ANOVA indicated that neither ACT scores (F(2,51) = 1.02, p = .37) nor videogame experience (F(2,51) = 1.74, p = .18) significantly differed by condition. Nevertheless, these covariates were still included in hypothesis testing given previous research has shown that they are robust predictors of performance across a variety of contexts (e.g., Beier & Oswald, 2012; Lang & Bliese, 2009).
	The performance trends were similar to those found in studies using a comparable design (e.g., Lang & Bliese, 2009). As shown in Figure 4, session performance increased and gradually plateaued over the course of pre-change sessions, then declined following the task change and gradually increased across post-change sessions. However, gains in performance were smaller in post-change compared to pre-change sessions. Before testing the hypotheses and to get an overview of the effects for performance, I conducted a 3 (condition: positive activating, positive deactivating, control) by 14 (session) mixed analysis of covariance (ANCOVA) controlling for ACT scores and videogame experience. Figure 5 shows the adjusted mean performance scores. In general, and in sharp contrast to what was hypothesized, performance scores were higher in the positive deactivating condition across pre-change and post-change sessions compared to in the positive activating and no emotion control conditions. The differences between the conditions appeared larger in post-change sessions as performance scores for those in the positive deactivating condition continued to increase over time at a larger rate. There was little difference between those in the positive deactivating and no emotion control condition across pre-change and post-change sessions. Thus, contrary to expectations, the ANCOVA results suggested a single dummy-coded variable should be used in model building to compare those in the positive deactivating condition to those in the positive activating and no emotion control conditions. 
Similarly, to get an overview of the emotion trends by condition, I conducted 3 (condition: positive activating, positive deactivating, control) by 14 (session) mixed ANCOVAs for positive activating and positive deactivating emotions separately. However, these ANCOVAs showed that neither ACT scores nor videogame experience were significant covariates. Therefore, I simply plotted the raw means for the emotion scores. Specifically, Figures 6 and 7 display the mean emotion scores for positive activating and positive deactivating emotions, respectively. As shown in Figure 6, in general, positive activating emotions tended to decrease over time. Scores in the positive deactivating condition tended to have higher positive activating scores in the first four sessions, but then their scores declined and the positive activating condition had higher scores across the rest of the pre-change and post-change sessions. Those in the no emotion control condition had the lowest positive activating scores across all of the pre-change and most of post-change sessions, with the exception of the last three sessions of post-change. As shown in Figure 7, trends for positive deactivating emotions showed a general increase in scores across sessions with overall higher scores in the no emotion control condition. In general, the emotion scores did not reflect differences by condition as hypothesized. 
[bookmark: _Toc45718092]	Model Building Process. Discontinuous growth models were used to examine condition differences in performance and emotion scores during skill acquisition, transition adaptation, and reacquisition adaptation using the same coding scheme of change variables used in Study 1 (see Table 3). Emotions, ACT scores, and videogame experience were all grand-mean centered. 
[bookmark: _Toc45718093]	Tests of Hypotheses. 
	Condition Effects on Performance: Hypotheses 3 and 4. Similar to analyses in Study 1, I tested a series of models starting with the basic growth model and performance as the outcome variable (see Table 9 for the model building sequence). In Step 1, I tested the effects for each growth variable (see Model 1; Table 10). Results showed a significant rate of skill acquisition (B = 3.76, p < .01), a negative transition adaptation (B = –15.80, p < .01), and a significantly lower rate of reacquisition adaptation (B = –2.57, p < .01). The quadratic trend for skill acquisition was also significant (B = –0.36, p < .01), indicating increases in performance decelerated across pre-change sessions. However, the quadratic trend for reacquisition adaptation was not significant, thus it was removed in subsequent models. In Step 2, I added the covariates (see Model 2; Table 10). Similar to Study 1, the main effects of ACT (B = 0.80, p < .05) and videogame experience (B = 3.87, p < .05) on performance were positive and significant. Prior videogame experience and higher ACT scores were associated with higher performance scores. 
Although Hypothesis 3 predicted that an emotion control strategy targeting positive activating emotions would yield better performance than no strategy as well as a strategy that targets positive deactivating emotions, the results of the ANCOVA suggested that this hypothesis was not supported as the adjusted means for performance were higher for the positive deactivating condition compared to the other conditions. Similarly, the results of the ANCOVA did not support Hypothesis 4 which predicted that an emotion control strategy targeting positive deactivating emotions would yield worse performance than no strategy, as the adjusted means between those in the positive activating condition were similar to those in the no emotion control condition. Nevertheless, the adjusted means from the ANCOVA suggested the positive deactivating condition should be compared to the other two conditions given the separation in performance scores. Accordingly, in Step 3 I added a dummy-coded condition variable in the model to compare the positive deactivating condition to the other conditions (i.e., see Model 3, Table 11): positive deactivating emotional control = 1, positive activating emotion control = –0.5, and no emotion control = –0.5. The results showed that the dummy-coded condition variable was positive and significant (B = 3.44, p < .05), indicating that performance scores were higher for those in the positive deactivating condition compared to the other conditions. In Steps 4 and 5, I added interactions between the dummy-coded condition variable and the growth variables (i.e., skill acquisition, transition adaptation, reacquisition adaptation) (see Models 4-5; Table 11). Although the AIC supported Model 5, there were no significant interactions between the dummy-coded variable and the growth variables in this model and the BIC supported Model 3. Thus, Model 3 was used as the best-fitting model when predicting performance using the dummy-coded variable as the focal predictor, showing no meaningful differences in growth by condition.
Condition Effects on Emotions: Hypotheses 5 and 6. Hypothesis 5 predicted that an emotion control strategy targeting positive activating emotions would yield higher levels of positive activating emotions than no strategy as well as a strategy that targets positive deactivating emotions. Hypothesis 6 predicted that an emotion control strategy targeting positive deactivating emotions would yield higher levels of positive deactivating emotions than no strategy as well as a strategy that targets positive deactivating emotions. However, the means as reviewed above for positive activating and positive deactivating emotions clearly did not support either Hypothesis 5 or Hypothesis 6. To maintain consistency between my models with performance as the outcome and those with positive activating and deactivating emotions as the outcome, I used the same dummy-coded condition variable in the model building sequence. Separate analyses were conducted with positive activating and positive deactivating emotions as the outcome using the same model building sequence that was used when performance was the outcome (see Table 9 for model building sequence). When positive activating emotions were the outcome, the best-fitting model was Model 1, which included only the growth terms. Similarly, this was the best-fitting model when positive deactivating emotions were the outcome. Additionally, none of the growth variables included in Model 1 were significant for either outcome and as such, these results are not presented in tables. Taken together, the results indicated that there was no significant difference between the emotion control conditions in positive activating or positive deactivating emotion scores experienced while learning the task. 
[bookmark: _Hlk37055943]Emotion Scores as Predictors of Performance: Hypotheses 7 and 8. The model building process for Hypotheses 7 and 8 was the exact same as the model building process used for Hypotheses 3 and 4 but with positive activating and positive deactivating emotion scores instead of the emotion control strategies as the focal predictors (see Table 12 for model building sequence). As such, I will not discuss Steps 1 and 2, as the results are the exact same as those shown in Table 10 and mentioned above when discussing Hypotheses 3 and 4. Hypotheses 7 and 8 predicted that positive activating and positive deactivating emotions would be positively and negatively related to performance, respectively. In support of Hypotheses 7 and 8, the results showed that the effect of positive activating emotions was positive and significant (B = 2.73, p < .01) and the effect of positive deactivating emotions was negative and significant (B = –1.60, p < .05) (see Model 3, Table 13). Although interactions between positive activating and positive deactivating emotions and growth trends were included in Steps 4 and 5, there was poorer fit for these steps compared to the model in Step 3 that only included the between-person emotion effects without the growth interactions (see Table 13, Model 3, AIC = 5550.074; Model 4, AIC = 5560.472; Model 5, AIC = 5562.532). Thus, the overall associations between emotion scores and performance supported my hypotheses consistently across skill acquisition, transition adaptation, reacquisition adaptation trends.   
Mediation of Condition Effects on Performance via Emotion Scores: Hypotheses 9 and 10. Hypothesis 9 predicted that positive activating emotions and would mediate the beneficial effects of positive activating emotion control on performance, whereas Hypothesis 10 predicted that positive deactivating emotions would mediate the detrimental effects of positive deactivating emotion control on performance. Given the aforementioned results indicated that emotion control conditions did not differ in the levels of positive activating and positive deactivating emotions experienced, neither Hypothesis 9 nor Hypothesis 10 was supported. Furthermore, the results showed that emotion scores did not explain the beneficial effects of positive deactivating emotion control on performance.
[bookmark: _Toc45718094]Qualitative Analyses and Formative Evaluation 
	Participants’ open-ended responses to the questions presented prior to playing the game and halfway through their participation were coded using a five-step modified constant comparative analysis: (1) data reduction; (2) unitizing, (3) open coding, (4), focused coding, and (5) axial coding (Corbin & Strauss, 2008). Most of the open-ended responses were short, thus in data reduction none of the responses were removed as any of the responses could be relevant to my two research questions for Study 2. 	
	Unitizing often entails breaking down larger responses from interviews or open-ended questions into smaller units (e.g., phrases or paragraphs). Participants’ responses were often treated as a single unit given they were fairly short. However, in cases in which the open-ended responses included multiple themes or concepts, the response was split into different units and each unit was coded separately under the corresponding theme or sub-themes. 
Next, I compiled a PowerPoint presentation regarding qualitative research and open coding using excerpts from Saldaña (2013). This PowerPoint presentation was shared with undergraduate research assistants at a lab meeting and they were given time to practice generating codes on example responses to several of the open-ended questions. After this, eight research assistants were split into four groups (i.e., two research assistants per group) and were instructed to open code responses for a two-week time period and provide an initial code, or codes to each response for each question. Research assistants were not provided with codes or categories a priori, so the initial open coding was inductive (Glaser and Strass, 1967). For this task, two groups were assigned to the positive activating condition and the two groups were assigned to the positive deactivating condition. Within these conditions, one group of research assistants coded one half of the open-ended responses (e.g., Participants 1-9) and the other group coded the other half of the responses (e.g., Participants 10-18) for the first week. During the second week, the same groups of research assistants coded the remaining responses (i.e., other half of responses) within the same emotion control condition. I also coded responses for all participants and highlighted similarities and differences between my initial codes and those of the research assistants. 
In the focused coding step, the initial codes for both emotion control conditions across the different-open ended responses were collapsed into focused codes until new focused codes were no longer frequently generated, suggesting saturation had been reached. The focused codes that were generated represented themes or concepts that appeared across open-ended responses and allowed for similar responses (units) across questions to be grouped under a single code or multiple codes (when responses were split into multiple units—unitized). Once the focused codes were developed, myself and two other graduate students coded a randomly generated subset of responses from nine participants. We used these focused codes and generated additional codes as needed. We then met and refined the focused codes as needed. After settling on the finalized focused codes, myself and another graduate student used the focused codes to go through and independently code all participant responses in each of the emotion control conditions. Last, I used axial coding to examine how these developed categories are related to my two research questions. 
Six broad themes were identified through the qualitative coding (see Table 14). Some participants responded similarly across the various open-ended questions, resulting in multiple responses coded under the same theme. However, the frequencies presented in figures and tested in chi-square analyses represent a count of the number of individuals who mentioned the theme at least once in any of their responses to open-ended questions, rather than a total count of each theme, as this would include duplicate responses from participants. Both chi-square frequency and Fisher’s exact tests (used when expected counts were less than 5) were used to examine if the differences in counts between those in the positive activating and positive deactivating conditions were statistically significant. 
[bookmark: _Toc45718095]Research Questions. The two research questions were examined by comparing scores from the two emotion control conditions on the Likert, formative evaluation questions coupled with the aforementioned qualitative analysis. Research Question 3 asked what similarities exist in the perceived usefulness between positive activating and positive deactivating emotions. Affective reactions towards the manipulation and reminders were measured using two items. Example items were “I liked the prompt and responding to the open-ended questions at the beginning of the study asking me to reflect on my emotions” and “I liked the reminders that appeared after every two games asking me to reflect on emotion strategies”.  Participants responded on a 5-point Likert scale (1 = strongly disagree, 2 = disagree, 3 = neither agree nor disagree, 4 = agree, 5 = strongly agree). Quantitative results showed that participants in both conditions generally liked responding to the prompt and open-ended questions (positive activating: M = 3.50, SD = 0.99; positive deactivating: M = 3.72, SD = 0.83; t(34) = –0.73, p = .47, d = 0.24) but were neutral about the reminders presented throughout the study (positive activating: M = 3.06, SD = 1.16; positive deactivating: M = 3.00, SD = 0.91; t(34) = 0.16, p = .87, d = 0.06). 
Utility reactions towards the manipulation and reminders were measured using two items: “To what extent were the prompt and questions helpful?” and “To what extent were the reminders in between games helpful?” Participants responded on a 5-point Likert scale (1 = not at all helpful, 2 = slightly helpful, 3 = moderately helpful, 4 = very helpful, 5 = extremely helpful). The results also showed that participants in both conditions found the prompt and responding to open-ended questions to be moderately helpful (positive activating: M = 3.11, SD = 0.58; positive deactivating: M = 2.78, SD = 0.88; t(34) = 1.34, p = .19, d = 0.45) and the reminders to be slightly helpful (positive activating: M = 2.50, SD = 1.15; positive deactivating: M = 2.33, SD = 1.03; t(34) = 0.46, p = .65, d = 0.16). In general, the results from the formative evaluation, Likert questions showed that the two emotional control conditions yielded similar affective and utility reactions, both conditions were perceived overall to be modestly liked and useful. 
While these results suggest that similarities exist between the two conditions regarding their overall perceptions of the prompt, open-ended questions, and reminders, it does not speak to participants’ subjective perceptions of why the positive activating and positive deactivating emotions were useful. However, this was gleaned from the qualitative coding of the open-ended responses. Three broad themes emerged in open-ended responses that were similar between those in the positive activating condition compared to those in the positive deactivating condition: (1) learning, (2) performance, and (3) frame of reference.  
As shown in Figure 8, many of the participants in both conditions noted that the emotions respective to their conditions were useful for learning and performance. With respect to Research Question 3, chi-square tests of independence showed that the association between emotion control condition and learning (χ2 (1, N = 36) = 0.44, p = .51) as well as the association between emotion control condition and performance (χ2 (1, N = 36) = 0.44, p = .51) were not statistically significant. This indicates the number of individuals who mentioned learning or performance in their responses did not significantly differ between the emotion control conditions. Responses categorized under learning often mentioned idea generation or learning from past experience, whereas those categorized under performance centered around achievements and often mentioned wanting to achieve a certain level of performance or success. For example, the responses below highlight two participants’ focus on how emotions can benefit learning.   
“It can help me think about what I did wrong and what I could do better in the future…”
“They kept reminding me to think of how I could improve and what I did to improve during that previous experience.”

In other responses, participants mentioned how emotions could benefit performance. 
“It will make me want to continue to get better and learn how to do good in the game so I can be one of the best.”
“I can also focus on performing better and realizing that if I feel calm then I'll be able to improve my skills.”
Sometimes participants mentioned aspects of both learning and performance in this same thought. Consistent with unitizing, the response was split into separate units and one unit was coded under both the broad learning theme, while the other unit was coded under the broad performance theme. For example, one participant noted: 
“By focusing on the improvements I make, no matter how small, I can aim for bigger achievements.” 

	As shown in Figure 8, the majority of participants in both conditions noted that the open-ended prompts and reminders changed their frame of reference when approaching the task. With respect to Research Question 3, a chi-square test of independence showed that the association between emotion control condition and frame of reference was not statistically significant (χ2 (1, N = 36) = 1.18, p = .28), indicating the number of individuals who mentioned the prompts and reminders changed their frame of reference in their responses did not significantly differ between the emotion control conditions. In general, responses often included reflecting on how emotions influenced their past experience(s) and thinking about these experiences when approaching the current task. For example, several participants mentioned how the prompt made them think about past experiences and apply it to approaching the current task.
“The prompt questions provided at the beginning of the study made me think about times I have been calm, as well as how I calm myself down. This made me think about my heart rate and breathing while playing the game.”

“They were helpful because they helped me think about times when I was happy so I could mimic that and be happy during this study.”

Another participant described having a greater awareness of their current emotions after seeing the reminders in between games.  
“By the end of games I would forget that I am trying to be happy so I would get a little mad but then before I started a new game I would always attempt to keep myself happy and after repeating this a number of times, I believe that I began to be happy for longer each time I would read the messages. The happiness would last longer the more times that I would see the message.”

Research Question 4 asked what differences exist in the perceived usefulness between positive activating and positive deactivating emotions. While the quantitative analyses of the Likert, formative questions showed that there was little difference between the emotion control conditions regarding their overall reactions, in contrast, the qualitative results suggested that there were differences between the conditions regarding three broad themes: (1) emotion regulation, (2) cognitive processes, and (3) motivation. 
As shown in Figure 8, emotion regulation was generally mentioned more in the positive deactivating condition compared to the positive activating condition. While the Fisher’s exact test did not reach statistical significance (p = .12), indicating the difference in frequencies between the emotion control conditions was not statistically significant for this broad theme, the results discussed below for its sub-themes did show statistically significant differences. Responses coded under the broad theme of emotion regulation centered around maintaining, up-regulating (i.e., increasing), or down-regulating (i.e., decreasing) emotions, without mentioning which specific emotions were regulated. Participants in the positive deactivating condition often iterated that the prompt and reminders helped them regulate and become more aware of their emotions. 
“It helps the player to keep in mind the impact his or her emotions have on his or her performance. It also implies that in order to perform better, one must keep emotions from interfering with one's game play.”

“They made me self-aware of how my emotions were at the time.”

	“They helped me to archive my emotions.”
As shown in Figure 8, cognitive processes were mentioned more in the positive deactivating condition compared to the positive activating condition. The Fisher’s exact test was statistically significant (p < 0.05), indicating the number of individuals who mentioned cognitive processes in their responses significantly differed between the emotion control conditions. Responses coded under the broad theme of cognitive processes centered around decision-making and encoding of information. Several participants in the positive deactivating condition expressed how feeling calm, relaxed, and at ease helped decision-making and could improve encoding. 
“Being calm made me think about decisions a lot more, not just rushing into gameplay because I wanted to get revenge...etc.”

“If my mind stays calm I can keep making decisions with intent and be able to succeed.”

“When I am calm it may help me take in more information as opposed to trying to force information into my brain.”

As shown in Figure 8, motivation was mentioned more in the positive activating condition. While the Fisher’s exact test for the broad motivation theme (p = .09) did not reach statistical significance, the results discussed below for its sub-themes did show statistically significant differences. Responses coded under the broad theme only mentioned motivation but did not specify constructs related to motivation or factors that increased motivation to learn and improve. 
“When I was excited, it made me more motivated to learn how to do it and I did not dread having to learn how to do it.”

“It helped had me become more motivated and wanting to become the best I could be.”
Furthermore, within the broad themes (i.e., emotion regulation, cognitive processes, motivation) specific sub-themes emerged that showed statistically significant differences. The sub-themes for emotion regulation were: (1) up-regulating and/or maintaining positive activating emotions, (2) up-regulating and/or maintaining positive deactivating emotions, and (3) down-regulating negative emotions. As shown in Figure 9, there were little differences in frequencies for the first sub-theme, whereas the frequencies for the latter two sub-themes were higher for those in the positive deactivating condition. Accordingly, the Fisher’s exact test for up-regulating and/or maintaining positive deactivating emotions was not significant (p = .60), whereas the chi-square tests for up-regulating and/or maintaining positive deactivating emotions (χ2 (1, N = 36) = 4.21, p < .05) and down-regulating negative emotions were statistically significant (χ2 (1, N = 36) = 7.11, p < .01). The results indicate that the number of individuals who mentioned the latter two sub-themes in their responses significantly differed between the emotion control conditions and responses for these sub-themes are included below. 
Those in the positive deactivating condition expressed several ways in which they could help maintain or increase positive deactivating emotions while learning the task. 
“Controlling my breathing and talking myself through situations in my head will keep me at ease.”

“I can take a moment to slow down and breath. Also relax my body.”

“Deep breathes can keep me calm and focused.”
Further, those in the positive deactivating condition explained how experiencing positive deactivating emotions could help with maintaining or down-regulating negative emotions. For example, several participants mentioned how feeling calm, relaxed, and at ease were beneficial for reducing feelings of frustration or shame. 
“Feeling calm, relaxed, and at ease helps me to think clearly about what specifically I need to work on and to not be frustrated with my inability to do something.”

“These feelings will keep me from becoming frantic and frustrated with the controls.”
“It helped me to stop beating myself up over not getting the specifics and let me go back to the basics without feeling ashamed about starting over. Overall it was about feeling shameless.”

Others mentioned how these feelings were helpful for reducing anxiety or pressure. 
“Contrary to feelings of anxiety, calmness and feeling relaxed helped me to stop overthinking the situation.”

“It helps because you don’t stress over the things that are difficult. You stay persistent and continue with the struggle at-hand.”

“I didn’t feel pressured in any way which allowed me to be more effective in my progression throughout the game.”

The sub-themes for cognitive processes were: (1) improving focus and (2) improving retention/recall. As shown in Figure 10, those in the positive deactivating condition mentioned focus more often and the chi-square test was statistically significant (χ2  (1, N = 36) = 9.75, p < .01). However, the frequencies for the improving retention/recall sub-theme were identical for the two conditions. Over half of the participants in the positive deactivating condition described the importance of feeling calm, relaxed, and at ease for helping them to focus. 
“Feeling calm, relaxed, and at ease helped me make progress by keeping my head in one place. It was easy for me to concentrate because I didn't feel rushed.”

“Feeling calm, relaxed, and at ease can be helpful because I can think about the game in a focused way without stress.”

“The tournament is really sensitive with the movements but being calm will help be focus throughout.”

	The sub-themes for motivation were: (1) drive, (2) persistence, (3) confidence, (4) enjoyment, and (5) competition. As shown in Figure 11, all of the motivation sub-themes were mentioned more in the positive activating condition. Though the frequencies were higher for drive, the Fisher’s exact test (p = .09) did not reach conventional levels of significance. Of the other sub-themes, the chi-square tests showed that only persistence (χ2  (1, N = 36) = 4.50, p < .05) and enjoyment (χ2 (1, N = 36) = 5.60, p < .01) were statistically significant, indicating the number of individuals who mentioned these sub-themes in their responses significantly differed between the emotion control conditions. The Fisher’s exact tests for confidence (p = .66) and competition (p = .23) were not significant. Given drive was trending toward statistical significance and often mentioned in tandem with motivation, responses below highlight this sub-theme and the other two significant sub-themes. 
Sometimes participants mentioned both motivation and drive as influencing their willingness to learn and improve.
 	“Feeling those emotions keep me motivated and driven to get better at a game.”

“I was motivated and driven to become the best person I can be.”

Other participants described how feeling excited, enthusiastic, and happy helped them to persist (i.e., continue to learn and improve over time) and how the absence of these feelings might lead to a lack of persistence.
“Being excited made me want to keep going back to play and every time I played I would notice something new or learn a new way some of the enemies behaved and that let me improve every time I went back which made me more excited and kept me playing.”

“It will make me want to continue playing and thus, improving.”
	
“These feelings helped because if you didn't feel this way while learning a new task you most likely were not going to continue to practice it.”

Participants often described a sense of enjoyment associated with feeling excited, enthusiastic, and happy.  
“It made it easier to get up and go train, I knew that I was working harder than anyone else to achieve my goal. It's a lot easier to work when you are having fun than when you're not.”

“If I was to feel this way while learning this game it would make time go by quicker because I would be enjoying a game and it would help me to improve.”

 “The more I enjoy the game, the more I will play. The more I play, the better I get at playing it.”

[bookmark: _Toc45718096]Discussion
	Study 2 extended Study 1 and the existing empirical literature by comparing the effectiveness of two emotion control strategies using both quantitative and qualitative methods. In general, the quantitative results showed that the emotion control strategy targeting positive deactivating emotions was associated with higher performance scores, but this was not reflected in higher positive activating or positive deactivating emotion scores. The qualitative results highlighted meaningful differences between the emotion control conditions regarding learner perceptions of why the respective emotions were useful that can speak to these quantitative findings.  
	Given the results of Study 1, I expected that the emotion control strategy targeting positive activating emotions would exhibit a positive relationship with performance. In contrast, the results showed that the emotion control strategy targeting positive deactivating emotions was associated with higher performance scores throughout acquisition and adaptation, whereas there were little difference in performance scores between the positive activating and no emotion control conditions (see Figure 5). Additionally, the differences in performance scores between the conditions seemed to be larger in adaptation compared to acquisition, though this was not statistically significant. While the specific findings were not consistent with my expectations given the findings of Study 1, they are consistent with previous research that has shown positive indirect relationships between emotion control strategies and adaptation (transfer) performance via acquisition performance (Bell & Kozlowski, 2008; Kanfer & Ackerman, 1996). 
Another expectation was that the emotion control strategies would increase the respective emotions experienced while learning the task. Contrary to previous research showing a similar mediated relationship (e.g., Bell & Kozlowski, 2008), the quantitative results showed little differences in positive activating and positive deactivating emotion scores between individuals in the emotion control conditions. As such, the mediation model was not supported because the emotion control strategies were not associated with increases in self-reported positive activating or positive deactivating emotion scores. In other words, the results showed that the positive relationship between positive deactivating emotion control and performance was not explained by increases in emotion scores. However, the qualitative analyses suggested other routes through which the emotion control strategy targeting positive deactivating emotions influenced performance.  
While the broad themes of learning, performance, and frame of reference were similar between the positive activating and positive deactivating emotion control conditions, the broad themes of emotion regulation, cognitive processes, and motivation and the corresponding sub-themes showed statistically significant differences between the conditions. In particular, two main themes emerged in the qualitative results that likely speak to the usefulness of positive deactivating emotions in the context of complex skill learning and may explain why emotion scores did not differ between the conditions. The first theme was that staying calm, relaxed, and at ease helped emotion regulation, particularly by down-regulating negative emotions. Many of the participants mentioned that positive deactivating emotions helped reduce anger, frustration, anxiety, or feelings of pressure. The second theme that emerged was that feeling calm, relaxed, and at ease improved general cognitive processes (e.g., decision-making, encoding) and focus. Participants often noted that feeling calm, relaxed, and at ease allowed them to approach the task in a more focused way and that they were able clearly think through decisions or even make better decisions. Both of the qualitative themes are consistent with previous recommendations suggesting that emotion control is important as it promotes the allocation of attentional resources to on-task rather than off-task thoughts (e.g., worry) (Kanfer & Ackerman, 1989; 1996). In general, these results suggested that the positive relationship between the positive deactivating emotion control strategy and performance might be explained by processes not captured in the self-report measures of emotions. 
[bookmark: _Toc45718097]General Discussion
[bookmark: _Hlk44671135]	Both Study 1 and Study 2 contribute to the existing literature by taking a more nuanced approach to studying emotion-performance relationships (Study 1) and emotion control strategies (Study 2) within the context of complex skill learning. In Study 1, I examined the incremental effects of both positive and negative discrete emotions over and above general positive and negative affect. The results were used to determine whether it would be more beneficial to target discrete emotions or general positive or negative feelings and thoughts in emotion control interventions. Thus, the results of Study 1 were used to develop emotion control strategies tailored to the performance context for Study 2. Two emotion control strategies: one targeting specific positive activating (i.e., excited, enthusiastic, happy) and another targeting positive deactivating (i.e., calm, relaxed, at ease) emotions were compared to a no emotion control strategy condition to disentangle which aspects of emotion control benefit performance. In the following sections, I review the theoretical and practical implications for the studies, as well as the limitations and avenues for future research. 
[bookmark: _Toc45718098]Theoretical Implications 
	Although experimental manipulations of emotions are important for understanding cause-and-effect relationships between emotions and performance, previous meta-analytic findings suggest that many studies have largely used correlational designs in which emotions were examined via self-report measures (Shockley et al, 2012). Similarly, prior research examining emotion control strategies has largely relied on correlational designs, with the exception of two experimental studies (i.e., Bell & Kozlowski, 2008; Kanfer & Ackerman, 1996). However, the results of the present studies demonstrate that correlational findings might not be supported in experimental studies examining cause-and-effect relationships. While the correlational analyses from both studies showed that self-reported positive activating emotion scores and not positive deactivating emotion scores were consistently and positively related to performance, the analyses of the experimental conditions showed an opposite finding. Specifically, the findings from the experimental manipulation showed that the emotion control strategy targeting positive deactivating emotions was associated with higher performance scores. Furthermore, the qualitative results suggested that this was most likely due to the associations between positive deactivating emotions and cognitive or attentional processes, and not via emotions per se.     
The notion that specific positive emotions are interrelated with cognition and attention is not a new idea. One of the fundamental principles of the discrete approach to studying emotions is that the initial cognitive appraisal of the situation influences which cognitive processes are stimulated and this in turn leads to various behavioral outcomes (Ellsworth & Scherer, 2003; Smith & Ellsworth, 1985). This perspective inherently implies that emotional experiences are heavily tied to cognition. For example, while pride and surprise are both positive emotions, the two emotions vary on the cognitive appraisal dimensions of certainty and other-responsibility. Pride is associated with the high certainty (i.e., situation is predictable) and low other-responsibility (i.e., responsibility for the outcome attributed to other individuals), whereas surprise is associated with low certainty and high other-responsibility (Lerner, Valdesolo, & Kassam, 2014; Smith & Ellsworth, 1985). Similarly, meta-analytic findings showed differences in relationships between positive (e.g., happiness) and negative (e.g., anger, guilt, fear) discrete emotions and various judgment and decision-making outcomes (Angie, Connelly, Waples, Kligyte, 2011). Unfortunately, this research has not included positive deactivating emotions such as calm and relaxed, but given the findings of the qualitative research one might expect that positive deactivating emotions would be associated with various cognitive processes (e.g., attentional activity, anticipated effort). Further, the qualitative findings reify the importance of allocating attentional resources towards rather than away from task demands (Kanfer & Ackerman, 1989; 1996). Prior research suggests that emotion control should benefit performance by directing attention to on-task thoughts (e.g., acquiring task demands and procedures) rather than off-task thoughts (i.e., anxiety) (Kanfer & Ackerman, 1996), though much of this research has focused largely on prompting general positive thoughts. The qualitative results provided support for this perspective and suggested that positive deactivating emotions, in particular, were positively associated with performance scores by focusing attention to the task and reducing off-task thoughts (i.e., negative emotions). As such, one would expect little differences in positive activating and positive deactivating emotion scores as the emotion control strategy targeting positive deactivating emotions likely influenced cognitive processes and attention rather than self-reported positive emotion scores. Importantly, these experimental findings imply that the benefit of an emotion control strategy may not be captured in measures of emotions. As such, additional measures capturing cognitive processes and attention need to be included in future research to adequately reflect how emotion control strategies benefit learning and performance. 
Alternatively, the qualitative results might suggest that although both emotion control strategies were intended to help individuals regulate their emotions, the emotion control strategy targeting positive deactivating emotions served as more of a mindfulness manipulation. Mindfulness is an “intentional attentiveness to present moment experience with an orientation of curiosity, openness, and acceptance” (Bartlett et al., 2019, p. 108). Researchers have suggested that mindfulness can influence attention and emotions (Creswell & Lindsay, 2014). In support of this notion, a recent meta-analysis found that mindfulness interventions were associated with a reduction in stress and anxiety (Bartlett et al., 2019). However, the results regarding attention were mixed (Bartlett et al., 2019). For my Study 2, participants in the positive deactivating condition often mentioned that they could use body relaxation exercises or breathing exercises to help them stay calm, relaxed, and at ease, both of which are common components of mindfulness interventions (Bartlett et al., 2019). Additionally, participants often mentioned that positive deactivating emotions were useful for being able to approach the task in a more focused way or without anxiety or worry, both of which are suggested benefits of mindfulness. Accordingly, one might argue that the emotion control prompt targeting deactivating emotions in Study 2 might have led individuals to be more mindful when approaching the task and this mindfulness was beneficial to their learning.  
Although the dual pathway model (De Dreu et al, 2008) suggests that positive deactivating emotions should have null or negative relationships with performance due to their lack of activation (arousal), the present experimental findings suggested that this may not be the case for the performance context used in the present studies. Rather, the qualitative findings showed that positive deactivating emotions might also be “activating” of cognitive processes and performance, despite low arousal of emotions as they narrowed attention to task demands by drawing focus to the task and facilitated encoding and decision-making. As such, the positive deactivating emotions seemed to operate similarly to negative activating emotions (e.g., anger, fear) in the dual pathway model as they were associated with activating convergent thinking and more narrowed attention. While these findings suggested that the low arousal of positive deactivating emotions might be beneficial for learning and performance, there may be another dimension (i.e., regulatory focus) underlying moods and emotions that could potentially explain these findings. 
[bookmark: _Hlk45355644][bookmark: _Hlk45355653]Regulatory focus refers to an individual’s promotion or prevention focus and underlying behaviors (Higgins, 1997). Promotion focus entails approach behaviors with goal pursuit centered on accomplishments (e.g., success), whereas prevention focus involves avoidance behaviors with goal pursuit focused more on threats (e.g., failure) (Higgins, 1997). As such, the presence or absence of positive outcomes are associated with promotion focus, whereas the presence or absence of negative outcomes are associated with prevention focus (Baas et al., 2008; Higgins, 1997). From this perspective, when individuals are able to attain positive outcomes (e.g., success), they are likely to experience promotion-focused positive moods or emotions (e.g., happiness), whereas if they don’t attain the positive outcomes, they experience promotion-focused negative moods or emotions (e.g., disappointment, anger) (Carver, 2004; Higgins, 1997; 2006). In contrast, when individuals are able to avoid negative outcomes (e.g., failure), they are likely to experience prevention-focused positive moods or emotions (e.g., calm), whereas if they do not avoid negative outcomes, they experience prevention-focused negative moods or emotions (e.g., worry, fear) (Carver, 2004; Higgins, 1997; 2006). Previous research has shown that promotion focus is associated with the broadened attention and prevention focus is associated with the more narrowed attention (Friedman and Frster & 2001). From this perspective, calm, relaxed, and at ease are associated with a prevention focus and thus the qualitative findings provided support for this perspective by showing that these prevention-focused emotions were associated with more convergent thinking. Additionally, from an emotion control perspective if the goal is to “keep negative emotions at bay” so that individuals can learn the relevant facts about task demands and procedures, then the regulatory focus perspective suggests that prevention-focused positive emotions are useful as these emotions are associated with the “successful avoidance” of negative outcomes. That is, perhaps adopting a positive deactivating emotion control strategy is beneficial because it focuses one’s attention on how to “clean up” performance by eliminating errors in the execution of task strategies (i.e., refining existing strategies rather than exploring new ones; Hardy et al., 2019). As such, future research would benefit by examining relationships between regulatory focus, emotions, and performance.  
[bookmark: _Toc45718099]Practical Implications 
	From a practical standpoint, the present findings suggest that for complex, fast-paced performance domains, it is beneficial to prompt learners to stay calm, relaxed, and at ease. Although previous research using more general emotion control strategies (i.e., Bell & Kozlowski, 2008; Kanfer & Ackerman, 1996) have found indirect relationships between their strategies and transfer performance, the present research found a direct performance benefit from a strategy that targeted this specific combination of emotions and performance. These findings suggest that while broad strategies can be useful, targeting specific positive emotions may be even more beneficial given the direct benefit to performance. However, future research comparing targeted versus broad emotion control strategies is needed to determine if the emotion control strategy targeting positive deactivating emotions is more effective compared to the broad emotion control strategies supported in the published literature. 
	Additionally, though emotion control strategies in the complex skill acquisition literature often include a component discussing curbing negative emotions or thoughts, the present findings suggest that this component may not be necessary when targeting positive deactivating emotions. Qualitative results showed that individuals in the positive deactivating condition mentioned that the respective emotions helped them to down-regulate negative emotions. These findings are consistent with the “undoing hypothesis” which suggests that positive emotions, such as excitement and contentment, can help mitigate the arousal prompted by negative emotions (Fredrickson, Mancuso, Branigan, & Tugade, 2000). However, in order to support such a claim, one would need to develop a more comprehensive emotion control strategy in which both positive deactivating emotions as well as negative emotions (e.g., anxiety, frustration) are targeted. Future research could then compare the effectiveness of the comprehensive strategy targeting both positive deactivating and negative emotions to the emotion control strategy targeting only positive deactivating emotions. 
[bookmark: _Toc45718100]Limitations and Future Research 
	There are several limitations that must be considered when interpreting the results of the present studies. First, the task (UT2004) I used was complex, fast-paced, and required strong cognitive and perceptual motor demands. While I was fortunate in that I was able to study emotion-performance relationships in the same context for both studies, certain aspects of the findings may be constrained to complex, fast-paced performance domains with similar cognitive and perceptual motor demands, such as eSports and aviation. Moreover, UT2004 is suitable for studying self-regulated learning and emotion-performance relationships given its relevance to many contemporary simulation- and game-based training contexts, which have rapidly grown in popularity in the public and private sectors (American Society for Training and Development, 2015). In particular, UT2004 involves technology-mediated, shifting, ambiguous, and emergent task qualities that are inherent in many virtual and game-based training environments (Hardy, Day, & Steele, 2018; Keith & Wolff, 2015; Kozlowski et al., 2001). For example, with respect to Study 2, certain characteristics of the task may have made it more difficult for individuals in the positive activating condition to maintain positive activating emotions (i.e., enthusiastic, happy, excited) over time or may have shifted attention to motivational aspects of the task (i.e., goals, competition) that were detrimental to performance. Additionally, study characteristics may have amplified the benefit of maintaining positive deactivating emotions (i.e., calm, relaxed, at ease) for those in the positive deactivating condition. Given emotions are highly context driven (Ashkanasy & Dorris, 2017), future research is needed to examine emotion-performance relationships across other performance domains. 
	Second, while the emotion control strategies were perceived to be useful and were developed based on the results from Study 1, there may be other emotion control strategies that could equally benefit individuals in the context of complex skill learning. Although the emotion control literature has largely focused on reducing negative thoughts and increasing positive thoughts, the broader emotion regulation literature has focused on a number of emotion regulation strategies that might influence learning and performance. Cognitive appraisal (i.e., reframing the situation) and suppression (i.e., reducing or inhibiting emotion feelings or expressions) are two strategies that have received empirical attention (Gross et al., 2006). In general, cognitive appraisal is associated with greater well-being and experiencing more positive emotions, whereas suppression is associated with the opposite (Gross & John, 2003). While these strategies are common, other specific strategies exist (e.g., situation selection, situation modification, attentional deployment; Gross, 1999). For example, given negative emotions (e.g., frustration, anxiety) are likely to occur early on in complex skill acquisition, it might be beneficial to have individuals regulate negative emotions by reframing mistakes as learning opportunities (cognitive reappraisal). A similar approach—error management training—has been used in the training literature and has been shown to benefit transfer performance (Keith & Frese, 2005).  Further, meta-analytic results show that experimental studies have used a variety of methods to prompt these specific emotion regulation strategies, though most manipulations have been used to regulate negative emotions or affect (moods) (Webb, Miles & Sheeran, 2012). Future research may be informed by drawing upon this literature to help develop other strategies in an effort to assess cause-and-effect relationships between emotions and performance. In general, experimental research would greatly benefit our understanding of emotion-performance relationships and could inform how to best help individuals regulate their emotions in a way that is beneficial to learning and performance. 
Third, though the qualitative component of the Study 2 was useful for uncovering themes and further exploring how individuals perceive emotions influence performance, some of the responses highlighted potential issues of the prompt in combination with the open-ended questions. In particular, the wording and nature of the prompt and open-ended questions may have constrained responses. Participants were asked to describe how their emotions could help them learn and improve and were then asked how the specific emotions could be useful. A small handful of individuals stated that the emotions were useful for helping them learn or improve. Thus, these individuals reiterated pieces of the first question in their response to the second. Additionally, responses to the open-ended questions were often extremely short. Future research may benefit by using less constrained methods in which participants can be asked to elaborate upon their answers, such as focused interviews or focus groups. Doing so may provide rich information about the underlying processes of emotions and how they are useful for learning and performance.  
Fourth, in both of the studies, emotions were assessed using self-report measures that are commonly used in the literature. However, one of the main takeaway points from Study 2 was that these measures might not adequately capture emotion experiences and the cognitive processes that underlie emotions. Additionally, scholars have lamented the reliance on self-report assessments of emotions and instead recommended that researchers incorporate other methods for measuring emotions (Ashkanasy & Dorris, 2017). Future research would likely benefit by using measures that assess cognitive processes tied to emotions and by supplementing self-report measures with physiological or neurological measures of emotions experienced while engaging with the task. 
	 Last, although the sample size was large for the first study, it was relatively small for the second study due to the sudden end to the data collection stemming from COVID-related health and safety concerns. As such, many of the quantitative findings must be interpreted with caution as the small sample size could potentially bias the results. However, the small sample size is less of an issue for the qualitative data as it provides rich details about perceptions and centers around exploring general themes rather than meeting a specific threshold of significance. Thus, future research should seek to replicate the findings of Study 2. 
[bookmark: _Toc45718101]Conclusion
	In summary, the results of the present research suggest that researchers should be wary of providing concrete recommendations regarding the use of emotion control strategies based on correlational findings alone. Although positive activating emotion scores (i.e., enthusiastic, excited, happy) were positively related to performance across both studies, prompting these positive activating emotions in a targeted emotion control strategy did not translate into higher performance scores. Interestingly, individuals who were presented with the emotion control strategy targeting positive deactivating emotions (i.e., calm, relaxed, at ease) had higher performance scores in comparison to the emotion control strategy targeting positive activating emotions and the no emotion control strategy condition. The results support the common notion of “keeping calm” when learning a complex skill. Qualitative analyses suggested that even though these emotions are associated with lower levels of arousal, they contribute to performance by improving cognitive processes and attentional focus rather than changes in emotions per se. Thus, I speculate that emotion control strategies do not benefit performance by increasing positive emotions, but by influencing other factors (i.e., cognitive processes, attentional focus) that are related to performance. I hope the present research prompts future studies that examine cause-and-effect relationships between emotions and performance using mixed-method designs. Such research would be useful for informing the development and use of specific emotion control strategies that are appropriately tailored to the performance contexts of interest. 
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	Variable
	M
	SD
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	1. ACT
	26.86
	4.17
	
	
	
	
	
	
	
	
	
	

	2. Videogame experience
	0.04
	1.01
	.19**
	 
	 
	 
	 
	 
	 
	 
	 
	 

	3. Sex1
	
	
	–.20**
	–.55**
	 
	 
	 
	 
	 
	 
	 
	 

	4. Positive affect2
	3.98
	1.49
	.20**
	.39**
	–.44**
	 
	 
	 
	 
	 
	 
	 

	5. Enthusiastic3
	3.81
	1.81
	.20**
	.37**
	–.39**
	.84**
	 
	 
	 
	 
	 
	 

	6. Excited3
	3.84
	1.86
	.19**
	.38**
	–.39**
	.80**
	.97**
	 
	 
	 
	 
	 

	7. Happy3
	3.90
	1.82
	.18**
	.40**
	–.44**
	.89**
	.89**
	.87**
	 
	 
	 
	 

	8. At ease3
	4.03
	1.73
	.18**
	.29**
	–.33**
	.84**
	.47**
	.42**
	.57**
	 
	 
	 

	9. Calm3
	4.29
	1.75
	.10*
	.25**
	–.31**
	.79**
	.38**
	.31**
	.51**
	.88**
	 
	 

	10. Relaxed3
	4.03
	1.75
	.12*
	.27**
	–.35**
	.85**
	.47**
	.41**
	.59**
	.89**
	.90**
	 

	11. Performance3
	33.41
	16.90
	.34**
	.67**
	–.70**
	.54**
	.54**
	.53**
	.56**
	.37**
	.31**
	.38**


Note. 1Sex: male = 0, female = 1. 2Average score of all positive emotions across all sessions (Sessions 1-14). 3Average score across all sessions. N = 467. *p < .05, **p < .01
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	Variable
	
	Pre-change period
	
	Post-change period

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Measurement Occasion
	
	1
	2
	3
	4
	5
	6
	7
	
	8
	9
	10
	11
	12
	13
	14

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Skill acquisition (SA)
	
	0
	1
	2
	3
	4
	5
	6
	
	7
	8
	9
	10
	11
	12
	13

	Transition adaptation (TA)
	
	0
	0
	0
	0
	0
	0
	0
	
	1
	1
	1
	1
	1
	1
	1

	Reacquisition adaptation (RA)
	
	0
	0
	0
	0
	0
	0
	0
	
	0
	1
	2
	3
	4
	5
	6

	Quadratic skill acquisition (SA2)
	
	0
	1
	4
	9
	16
	25
	36
	
	36
	36
	36
	36
	36
	36
	36

	Quadratic reacquisition adaptation (RA2)
	
	0
	0
	0
	0
	0
	0
	0
	
	0
	1
	4
	9
	16
	25
	36

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Note. Skill acquisition refers to the linear rate of acquisition (i.e., performance improvements) in pre-change period. Transition adaptation models discontinuity with a dummy coded variable indicating when task change has occurred and compares pre-change to the post-change period. Interpreted in relation to skill acquisition – effect reflects a different in performance after task change relative to value predicted by skill acquisition immediately following the task change. Reacquisition adaptation refers to linear rate of acquisition in the post-change period. Interpreted in relation to skill acquisition – change in rate of acquisition following task change relative to the rate of acquisition in skill acquisition. Quadratic skill acquisition and quadratic reacquisition adaptation were included to account for curvilinear change.
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	Step 1
	Step 2
	Step 3
	Step 4
	Step 5
	Step 6

	Intercept, γ00
	X
	
	
	
	
	

	Skill acquisition, γ10
	X 
	
	
	
	
	

	Transition adaptation, γ20
	X
	
	
	
	
	

	Reacquisition adaptation, γ30
	X
	
	
	
	
	

	Quadratic skill acquisition, γ40
	X
	
	
	
	
	

	Quadratic reacquisition adaptation, γ50
	
	
	
	
	
	

	
	
	
	
	
	
	

	Sex1, γ01
	
	X
	
	
	
	

	ACT, γ02
	
	X
	
	
	
	

	Videogame experience (VGE), γ03
	
	X
	
	
	
	

	
	
	
	
	
	
	

	General Dimension Minus Discrete2 (Between-person), γ04
	
	
	X
	
	
	

	General Dimension Minus Discrete2 (Within-person), γ60
	
	
	X
	
	
	

	
	
	
	
	
	
	

	Discrete Emotion (Between-person), γ05
	
	
	
	X
	
	

	Discrete Emotion (Within-person), γ70
	
	
	
	X
	
	

	
	
	
	
	
	
	

	General Dimension Minus Discrete2 (Between-person) × Skill acquisition, γ14
	
	
	
	
	X
	

	General Dimension Minus Discrete2 (Between-person) × Transition adaptation, γ24
	
	
	
	
	X
	

	General Dimension Minus Discrete2 (Between-person) × Reacquisition adaptation, γ34
	
	
	
	
	X
	

	General Dimension Minus Discrete2 (Within-person) × Skill acquisition, γ80
	
	
	
	
	X
	

	General Dimension Minus Discrete2 (Within-person) × Transition adaptation, γ90
	
	
	
	
	X
	

	General Dimension Minus Discrete2 (Within-person) × Reacquisition adaptation, γ100
	
	
	
	
	X
	

	
	
	
	
	
	
	

	Discrete Emotion (Between-person) × Skill acquisition, γ15
	
	
	
	
	
	X

	Discrete Emotion (Between-person) × Transition adaptation, γ25
	
	
	
	
	
	X

	Discrete Emotion (Between-person) × Reacquisition adaptation, γ35
	
	
	
	
	
	X

	Discrete Emotion (Within-person) × Skill acquisition, γ110
	
	
	
	
	
	X

	Discrete Emotion (Within-person) × Transition adaptation, γ120
	
	
	
	
	
	X

	Discrete Emotion (Within-person) × Reacquisition adaptation, γ130
	
	
	
	
	
	X


Note. 1Sex: male = 0, female = 1. 2The incremental prediction was determined by examining the effect for each discrete emotion after controlling for effect of 
the general dimension without including the specific discrete emotion. For example, happy was examined over the sum of all other positive discrete emotions (i.e., enthusiastic, excited, at ease, calm, relaxed). Separate analyses were conducted for each of the 16 discrete emotions. Level 1 accounted for autocorrelation (AR1) in error structures.
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	Model 1
	
	Model 2                         

	Variable
	B
	SE
	t
	
	B
	  SE
	t

	Intercept, γ00
	28.25
	0.84
	33.51**
	
	33.74
	0.70
	48.24**

	Skill acquisition, γ10
	5.36
	0.27
	19.93**
	
	5.36
	0.27
	19.87**

	Transition adaptation, γ20
	–18.63
	0.62
	–29.90**
	
	–18.50
	0.59
	–31.34**

	Reacquisition adaptation, γ30
	–4.41
	0.42
	–10.50**
	
	–4.62
	0.29
	–16.13**

	Quadratic skill acquisition, γ40
	–0.55
	0.04
	–13.06**
	
	–0.55
	0.04
	–13.01**

	Quadratic reacquisition adaptation, γ50
	–0.04
	0.06
	–0.66
	
	
	
	

	
	
	
	
	
	
	
	

	Sex1, γ01
	
	
	
	
	–14.76
	1.12
	–13.22**

	ACT, γ02
	
	
	
	
	0.69
	0.11
	6.25**

	Videogame experience (VGE), γ03
	
	
	
	
	5.94
	0.54
	11.11**


Note. 1Sex: male = 0, female = 1. Level 1 accounted for autocorrelation (AR1) in error structures. 
[bookmark: _Hlk490728478]N between-person = 467; N within-person = 6,538. **p < .01. 
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	Model 4

	Variable
	r
	
	B
	SE
	t

	Activating
	
	
	
	
	

	Enthusiastic (Between-person)
	.54**
	
	1.76
	0.36
	4.84**

	Enthusiastic (Within-person)
	 
	
	0.72
	0.08
	8.84**

	
	
	
	
	
	

	Excited (Between-person)
	.53**
	
	1.56
	0.33
	4.82**

	Excited (Within-person)
	 
	
	0.85
	0.08
	10.51**

	
	
	
	
	
	

	Happy (Between-person)
	.56**
	
	1.99
	0.42
	4.69**

	Happy (Within-person)
	
	
	0.80
	0.09
	9.24**

	
	
	
	
	
	

	Deactivating
	
	
	
	
	

	At Ease (Between-person)
	.37**
	
	–0.92
	0.38
	–2.44*

	At Ease (Within-person)
	 
	
	0.21
	0.07
	3.01**

	
	
	
	
	
	

	Calm (Between-person)
	.31**
	
	–1.25
	0.33
	–3.80**

	Calm (Within-person)
	 
	
	–0.03
	0.07
	–0.43

	
	
	
	
	
	

	Relaxed (Between-person)
	.38**
	
	–0.81
	0.39
	–2.09*

	Relaxed (Within-person)
	
	
	0.12
	0.07
	1.56


Note. Separate models were examined for each discrete emotion. Results for the preceding models are not shown here: Model 1: intercept, skill acquisition, transition adaptation, reacquisition adaptation, quadratic skill acquisition, and quadratic reacquisition adaptation; Model 2: added ACT, sex, and videogame experience; Model 3: added general dimension affect at the between- and within-person levels of analysis (positive or negative). Level 1 accounted for autocorrelation in error structures (AR1). Using the AIC, bolded font indicates improved model fit using the AIC compared to the model with the general dimension—i.e., support for the incremental prediction of the respective discrete emotion.  
N between-person = 467; N within-person = 6,538. *p < .05, **p < .01.
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	Model 4

	Variable
	r
	
	B
	SE
	t

	Activating
	
	
	
	
	

	Angry (Between-person)
	–.39**
	
	0.83
	0.40
	2.06*

	Angry (Within-person)
	
	
	–0.65
	0.09
	–7.30**

	
	
	
	
	
	

	Anxious (Between-person)
	–.35**
	
	0.95
	0.36
	2.65**

	Anxious (Within-person)
	
	
	0.24
	0.08
	2.85**

	
	
	
	
	
	

	Frustrated (Between-person)
	–.50**
	
	–0.38
	0.52
	–0.72

	Frustrated (Within-person)
	
	
	–0.69
	0.08
	–8.78**

	
	
	
	
	
	

	Irritated (Between-person)
	–.50**
	
	–0.61
	0.51
	–1.19

	Irritated (Within-person)
	
	
	–0.52
	0.08
	–6.82**

	
	
	
	
	
	

	Tense (Between-person)
	–.33**
	
	1.63
	0.36
	4.47**

	Tense (Within-person)
	
	
	0.29
	0.08
	3.85**

	
	
	
	
	
	

	Uneasy (Between-person)
	–.43**
	
	–0.27
	0.41
	–0.66

	Uneasy (Within-person)
	
	
	0.09
	0.08
	1.20

	
	
	
	
	
	

	Deactivating
	
	
	
	
	

	Bored (Between-person)
	–.40**
	
	–1.31
	0.23
	–5.73**

	Bored (Within-person)
	
	
	–0.43
	0.07
	–6.53**

	
	
	
	
	
	

	Disappointed (Between-person)
	–.45**
	
	–0.66
	0.44
	–1.49

	Disappointed (Within-person)
	
	
	–0.37
	0.08
	–4.68**

	
	
	
	
	
	

	Discouraged (Between-person)
	–.48**
	
	–0.53
	0.46
	–1.15

	Discouraged (Within-person)
	
	
	–0.42
	0.09
	–4.85**

	
	
	
	
	
	

	Fatigued (Between-person)
	–.36**
	
	–0.41
	0.25
	–1.66†

	Fatigued (Within-person)
	
	
	–0.15
	0.07
	–2.10*


Note. Separate models were examined for each discrete emotion. Results for the preceding models are not shown here: Model 1: intercept, skill acquisition, transition adaptation, reacquisition adaptation, quadratic skill acquisition, and quadratic reacquisition adaptation; Model 2: added ACT, sex, and videogame experience; Model 3: added general dimension affect at the between- and within-person levels of analysis (positive or negative). Level 1 accounted for autocorrelation in error structures (AR1). Using the AIC, bolded font indicates improved model fit using the AIC compared to the model with the general dimension—i.e., support for the incremental prediction of the respective discrete emotion. N between-person = 467; N within-person = 6,538. †p < .10, *p < .05, **p < .01.
Running head: Positively Valenced Emotion Control Strategies	2





[bookmark: _Toc45564671][bookmark: _Hlk44249385][bookmark: _Hlk43625933]Table 8 
[bookmark: _Toc45564672]Study 2: Descriptive Statistics and Correlations for Positive Emotions and Performance
	Variable
	M
	SD
	1
	2
	3
	4

	1. ACT
	25.94
	3.86
	
	
	
	

	2. Videogame experience
	–0.15
	0.71
	.38*
	(.73)
	
	

	3. Positive activating emotions1
	4.11
	1.24
	–.04
	.18
	(.84)
	

	4. Positive deactivating emotions1
	4.32
	1.48
	–.08
	.11
	.34*
	(.85)

	5. Performance1
	28.09
	11.03
	.42**
	.47**
	.31*
	–.01


Note. Diagonal values are internal consistencies. 1Average score across all sessions (Sessions 1–14). 
N = 54. †p < .10, *p < .05, **p < .01



[bookmark: _Toc45564673]Table 9
[bookmark: _Toc45564674]Study 2: Model Building for the Discontinuous Growth Models of Performance Change as a Function of Emotion Control Group
	
	Step 1
	Step 2
	Step 3
	Step 4
	Step 5

	Intercept, γ00
	X
	
	
	
	

	Skill acquisition, γ10
	X
	
	
	
	

	Transition adaptation, γ20
	X
	
	
	
	

	Reacquisition adaptation, γ30
	X
	
	
	
	

	Quadratic skill acquisition, γ40
	X
	
	
	
	

	Quadratic reacquisition adaptation, γ50
	X
	
	
	
	

	 
	
	
	
	
	

	ACT, γ01
	
	X
	
	
	

	Videogame experience (VGE), γ02
	
	X
	
	
	

	 
	
	
	
	
	

	Emotion control DC, γ03
	
	
	X
	
	

	
	
	
	
	
	

	Emotion control DC × Skill acquisition, γ13
	
	
	
	X
	

	
	
	
	
	
	

	Emotion control DC × Transition adaptation, γ23
	
	
	
	
	X

	Emotion control DC × Reacquisition adaptation, γ33
	
	
	
	
	X


Note: DC: positive deactivating emotion control = 1, positive activating emotional control = –0.5, and no emotion control = 
–0.5. Step 3 in the model building above was used for testing Hypotheses 1 and 2, whereas Steps 4 and 5 were used to explore interactions involving the emotional control manipulation and skill acquisition, transition adaptation, and reacquisition 
adaptation. 




[bookmark: _Toc45564675][bookmark: _Hlk43559509]Table 10
[bookmark: _Toc45564676]Study 2: Discontinuous Growth Models of Performance Change
	
	Model 1
	
	Model 2                         

	Variable
	B
	SE
	t
	
	B
	SE
	t

	Intercept, γ00
	24.89**
	1.56
	15.92
	
	24.90**
	1.39
	17.87

	Skill acquisition, γ10
	3.76**
	0.80
	4.72
	
	3.76**
	0.79
	4.75

	Transition adaptation, γ20
	–15.80**
	1.76
	–8.96
	
	–15.32**
	1.66
	–9.23

	Reacquisition adaptation, γ30
	–2.57*
	1.11
	–2.32
	
	–3.13**
	0.81
	–3.84

	Quadratic skill acquisition, γ40
	–0.36**
	0.13
	–2.89
	
	–0.36**
	0.12
	–2.91

	Quadratic reacquisition adaptation, γ50
	–0.09
	0.13
	–0.74
	
	
	
	

	
	
	
	
	
	
	
	

	ACT, γ01
	
	
	
	
	0.80*
	0.31
	2.54

	Videogame experience (VGE), γ02
	
	
	
	
	3.87*
	1.71
	2.26

	AIC
	5576.375
	
	5558.918


Note. Level 1 accounted for autocorrelation (AR1) in error structures. 
N between–person = 54; N within–person = 756. †p < .10, *p < .05, **p < .01.



[bookmark: _Toc45564677]Table 11  
[bookmark: _Toc45564678]Study 2: Discontinuous Growth Models of Performance Change as a Function of Emotion Control Group 
	
	Model 3
	
	Model 4
	
	Model 5

	Variable
	B
	SE
	t
	
	B
	SE
	t
	
	B
	SE
	t

	Emotion control DC, γ03
	3.44*
	1.54
	2.24
	
	2.12
	1.69
	1.25
	
	2.79
	1.76
	1.59

	
	
	
	
	
	
	
	
	
	
	
	

	Emotion control DC × Skill acquisition, γ13
	
	
	
	
	0.24†
	0.13
	1.86
	
	0.19
	0.37
	0.51

	
	
	
	
	
	
	
	
	
	
	
	

	Emotion control DC × Transition adaptation, γ23
	
	
	
	
	
	
	
	
	–1.87
	2.33
	–0.80

	Emotion control DC × Reacquisition adaptation, γ33
	
	
	
	
	
	
	
	
	0.51
	0.47
	1.08

	AIC
	5553.830
	
	5554.78
	
	5552.593


Note. Level 1 accounted for autocorrelation (AR1) in error structures. DC: positive deactivating emotion control = 1, positive activating emotional control = –0.5, and no emotion control = –0.5. 
N between–person = 54; N within–person = 756. †p < .10, *p < .05, **p < .01.



[bookmark: _Toc45564679][bookmark: _Hlk43627923]Table 12
[bookmark: _Toc45564680]Study 2: Model Building for the Discontinuous Growth Models of Emotion Scores and Performance
	
	Step 1
	Step 2
	Step 3
	Step 4
	Step 5

	Intercept, γ00
	X
	
	
	
	

	Skill acquisition, γ10
	X
	
	
	
	

	Transition adaptation, γ20
	X
	
	
	
	

	Reacquisition adaptation, γ30
	X
	
	
	
	

	Quadratic skill acquisition, γ40
	X
	
	
	
	

	Quadratic reacquisition adaptation, γ50
	X
	
	
	
	

	 
	
	
	
	
	

	ACT, γ01
	
	X
	
	
	

	Videogame experience (VGE), γ02
	
	X
	
	
	

	 
	
	
	
	
	

	Positive activating emotions, γ03
	
	
	X
	
	

	Positive deactivating emotions, γ04
	
	
	X
	
	

	
	
	
	
	
	

	Positive activating emotions × Skill acquisition, γ13
	
	
	
	X
	

	Positive deactivating emotions × Skill acquisition, γ14
	
	
	
	X
	

	
	
	
	
	
	

	Positive activating emotions × Transition adaptation, γ23
	
	
	
	
	X

	Positive activating emotions × Reacquisition adaptation, γ33
	
	
	
	
	X

	Positive deactivating emotions × Transition adaptation, γ24
	
	
	
	
	X

	Positive deactivating emotions × Reacquisition adaptation, γ34
	
	
	
	
	X


Note: Step 3 in the model building above was used for testing Hypotheses 5 and 6, whereas Steps 4 and 5 were used to explore interactions involving emotions and skill acquisition, transition adaptation, and reacquisition adaptation. 



[bookmark: _Toc45564681][bookmark: _Hlk43629813]Table 13
[bookmark: _Toc45564682]Study 2: Discontinuous Growth Models of Performance Change as a Function of Emotion Scores and Performance
	
	Model 3
	
	Model 4
	
	Model 5

	Variable
	B
	SE
	t
	
	B
	SE
	t
	
	B
	SE
	t

	Positive activating emotions, γ03
	2.73**
	0.91
	3.00
	
	2.48**
	1.00
	2.47
	
	2.36*
	1.06
	2.22

	Positive deactivating emotions, γ04
	–1.60*
	0.75
	–2.13
	
	–1.63†
	0.83
	–1.96
	
	–1.39
	0.88
	–1.58

	
	
	
	
	
	
	
	
	
	
	
	

	Positive activating emotions × Skill acquisition, γ13
	
	
	
	
	0.05
	0.08
	0.62
	
	0.12
	0.22
	0.55

	Positive deactivating emotions × Skill acquisition, γ14
	
	
	
	
	0.01
	0.07
	0.08
	
	0.26
	0.19
	1.37

	
	
	
	
	
	
	
	
	
	
	
	

	Positive activating emotions × Transition adaptation, γ23
	
	
	
	
	
	
	
	
	–0.01
	1.44
	–0.01

	Positive activating emotions × Reacquisition adaptation, γ33
	
	
	
	
	
	
	
	
	–0.16
	0.29
	–0.55

	Positive deactivating emotions × Transition adaptation, γ24
	
	
	
	
	
	
	
	
	–1.68
	1.21
	–1.39

	Positive deactivating emotions × Reacquisition adaptation, γ34
	
	
	
	
	
	
	
	
	–0.20
	0.25
	–0.83

	AIC
	5550.074
	
	5560.472
	
	5562.532


Note. Level 1 accounted for autocorrelation (AR1) in error structures. Bolded results reflect those for the best–fitting model according to the AIC.
N between-person = 54; N within-person = 756. †p < .10, *p < .05, **p < .01.


[bookmark: _Toc45564683]Table 14 
[bookmark: _Toc45564684]Study 2: Themes and sub-themes identified in open-ended responses
	Theme and sub-themes

	1. Learning 

	2. Performance

	3. Emotion regulation

	a. Up-regulating and/or maintaining positive activating emotions

		b. Up-regulating and/or maintaining positive deactivating emotions

		c. Down-regulating negative emotions

	4. Cognitive processes

	a. Improving focus

	b. Improving retention/recall

	5. Motivation

	a. Drive

	b. Persistence

	c. Confidence

	d. Enjoyment

	e. Competition

	6. Frame of reference


Note: Bolded font indicates those themes and sub-themes that showed statistically 
significant differences between the emotion control conditions when conducting 
the chi-square and Fisher’s exact tests, whereas those in italicized fonts showed
higher frequencies but the differences were not statistically significant.  
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[bookmark: _Toc45569741]Figure 1. Dimensional models of affect with the positive and negative affect dimensions along the dotted lines and the valence (pleasantness) and arousal (energy) dimensions along the straight lines. From “Why does affect matter in organizations?” by S. G. Barsade & D. E. Gibson, 2007, Academy of Management Perspectives, 21, p. 39. Copyright 2007 by the Academy of Management. Published with permission. 








	[bookmark: _Hlk492635439]
	
	Valence

	
	
	Positive
	Negative

	Activation Potential
	Low
	· At Ease
· Calm
· Relaxed
	· Bored
· Discouraged
· Disappointed
· Fatigued

	
	High
	· Enthusiastic
· Excited 
· Happy

	· Angry
· Anxious
· Frustrated
· Irritated
· Tense
· Uneasy



[bookmark: _Toc45569742]Figure 2. Study 1: Emotions measured in the present study clustered 
[bookmark: _Toc45569743]based on activation potential and valence. 
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[bookmark: _Toc45569744]Figure 3. Study 1: Trends in study variables over the course of the 14 sessions: 1-7 = pre-change; 8-14 = post-change.
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Figure 3. Study 1: Trends in study variables over the course of the 14 sessions: 1-7 = pre-change; 8-14 = post-change. 
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Figure 3. Study 1: Trends in study variables over the course of the 14 sessions: 1-7 = pre-change; 8-14 = post-change. 





[bookmark: _Toc45569745]Figure 4. Study 2: Raw means for performance. Sessions: 1-7 = pre-change; 8-14 = post-change. Error bars = ± 1 SE.




[bookmark: _Toc45569746]Figure 5. Study 2: Adjusted means of performance by condition, controlling for ACT scores and videogame experience. Sessions: 1-7 = pre-change; 8-14 = post-change. PAEC = positive activating emotion control, PDEC = positive deactivating emotion control, NOEC = no emotion control. Error bars = ± 1 SE.





[bookmark: _Toc45569747]Figure 6. Study 2: Means of positive activating emotion scores by condition. Sessions: 1-7 = pre-change; 8-14 = post-change. PAEC = positive activating emotion control, PDEC = positive deactivating emotion control, NOEC = no emotion control. Error bars = ± 1 SE.

 

[bookmark: _Toc45569748]Figure 7. Study 2: Means of positive deactivating emotion scores by condition. Sessions: 1-7 = pre-change; 8-14 = post-change. PAEC = positive activating emotion control, PDEC = positive deactivating emotion control, NOEC = no emotion control. Error bars = ± 1 SE.





[bookmark: _Toc45569749]Figure 8. Study 2: Comparison of the number of times the broad themes appeared in the responses of those in the 
[bookmark: _Toc45569750]positive activating condition compared to the positive deactivating condition. 





[bookmark: _Toc45569751]Figure 9. Study 2: Comparison of the number of times the emotion regulation sub-themes appeared in the 
[bookmark: _Toc45569752]responses of those in the positive activating condition compared to the positive deactivating condition. 





[bookmark: _Toc45569753]Figure 10. Study 2: Comparison of the number of times the cognitive processes sub-themes appeared in the 
[bookmark: _Toc45569754]responses of those in the positive activating condition compared to the positive deactivating condition. 





[bookmark: _Toc45569755]Figure 11. Study 2: Comparison of the number of times the motivation sub-themes appeared in the responses 
[bookmark: _Toc45569756]of those in the positive activating condition compared to the positive deactivating condition. 



[bookmark: _Toc45718103]Appendix A 
[bookmark: _Toc45718104]Study 1: Incremental Effects for Positive Emotions Using Hierarchical Regression Analyses

	 Variable
	r
	
	B
	SE
	t
	
	ΔR2

	Positive Affect
	
	
	
	
	
	
	 

	 Pre-Change
	.53**
	
	
	
	
	
	–––

	 Post-Change
	.39**
	
	
	
	
	
	–––

	
	
	
	
	
	
	
	

	Activating
	
	
	
	
	
	
	

	Enthusiastic 
	
	
	
	
	
	
	

	 Pre-Change
	.50**
	
	1.67
	0.52
	3.19**
	
	.010**

	 Post-Change
	.42**
	
	2.07
	0.49
	4.23**
	
	.020**

	
	
	
	
	
	
	
	

	Excited 
	
	
	
	
	
	
	

	 Pre-Change
	.48**
	
	1.52
	0.45
	3.37**
	
	.011**

	 Post-Change
	.43**
	
	2.05
	0.45
	4.57**
	
	.024**

	
	
	
	
	
	
	
	

	Happy 
	
	
	
	
	
	
	

	 Pre-Change
	.53**
	
	2.11
	0.60
	3.50**
	
	.011**

	 Post-Change
	.42**
	
	1.65
	0.57
	2.89**
	
	.010**

	
	
	
	
	
	
	
	

	Deactivating
	
	
	
	
	
	
	

	At Ease 
	
	
	
	
	
	
	

	 Pre-Change
	.39**
	
	–0.71
	0.54
	–1.31
	
	.002

	 Post-Change
	.23**
	
	–0.78
	0.49
	–1.59
	
	.003

	
	
	
	
	
	
	
	

	Calm 
	
	
	
	
	
	
	

	 Pre-Change
	.32**
	
	–0.97
	0.48
	–2.00*
	
	.004*

	 Post-Change
	.16**
	
	–1.34
	0.43
	–3.11**
	
	.011**

	
	
	
	
	
	
	
	

	Relaxed 
	
	
	
	
	
	
	

	 Pre-Change
	.39**
	
	–0.58
	0.53
	–1.09
	
	.001

	 Post-Change
	.21**
	
	–1.38
	0.51
	–2.68**
	
	.008**


Note. Incremental prediction beyond sex, ACT scores, videogame experience, and the positive affect dimension. Bolded font indicates support for the incremental prediction of the respective discrete emotion.  N = 467. †p < .10, *p < .05, **p < .01.


[bookmark: _Toc45718105]Appendix B
[bookmark: _Toc45718106]Study 1: Incremental Effects for Negative Emotions Using Hierarchical Regression Analyses

	[bookmark: _Hlk44237725]Variable
	r
	
	B
	SE
	t
	
	ΔR2

	Negative Affect
	
	
	
	
	
	
	 

	 Pre-Change
	–.53**
	
	
	
	
	
	–––

	 Post-Change
	–.39**
	
	
	
	
	
	–––

	
	
	
	
	
	
	
	

	Activating
	
	
	
	
	
	
	

	Angry
	
	
	
	
	
	
	

	 Pre-Change
	–.39**
	
	0.25
	0.58
	0.44
	
	.000

	 Post-Change
	–.26**
	
	1.03
	0.49
	2.08*
	
	.005*

	
	
	
	
	
	
	
	

	Anxious
	
	
	
	
	
	
	

	 Pre-Change
	–.37**
	
	0.33
	0.49
	0.68
	
	.000

	 Post-Change
	–.23**
	
	1.12
	0.46
	2.41*
	
	.007*

	
	
	
	
	
	
	
	

	Frustrated
	
	
	
	
	
	
	

	 Pre-Change
	–.50**
	
	–0.31
	0.73
	–0.42
	
	.000

	 Post-Change
	–.36**
	
	–0.19
	0.62
	–0.30
	
	.000

	
	
	
	
	
	
	
	

	Irritated
	
	
	
	
	
	
	

	 Pre-Change
	–.48**
	
	–0.15
	0.71
	–0.21
	
	.000

	 Post-Change
	–.37**
	
	–0.74
	0.60
	–1.23
	
	.002

	
	
	
	
	
	
	
	

	Tense
	
	
	
	
	
	
	

	 Pre-Change
	–.32**
	
	1.75
	0.51
	3.42**
	
	.010**

	 Post-Change
	–.22**
	
	1.70
	0.47
	3.64**
	
	.015**

	
	
	
	
	
	
	
	

	Uneasy
	
	
	
	
	
	
	

	 Pre-Change
	–.44**
	
	–0.46
	0.58
	–0.79
	
	.001

	 Post-Change
	–.30**
	
	–0.29
	0.51
	–0.58
	
	.000

	
	
	
	
	
	
	
	 

	Deactivating
	
	
	
	
	
	
	

	Bored 
	
	
	
	
	
	
	

	 Pre-Change
	–.34**
	
	–1.62
	0.37
	–4.32**
	
	.017**

	 Post-Change
	–.38**
	
	–1.57
	0.27
	–5.73**
	
	.036**

	
	
	
	
	
	
	
	

	Disappointed
	
	
	
	
	
	
	

	 Pre-Change
	–.45**
	
	–1.28
	0.63
	–2.04*
	
	.004*

	 Post-Change
	–.33**
	
	–0.15
	0.53
	–0.28
	
	.000

	
	
	
	
	
	
	
	

	Discouraged
	
	
	
	
	
	
	

	 Pre-Change
	–.50**
	
	–1.52
	0.68
	–2.24*
	
	.005*

	 Post-Change
	–.34**
	
	0.14
	0.55
	0.26
	
	.000

	
	
	
	
	
	
	
	

	Fatigued
	
	
	
	
	
	
	

	 Pre-Change
	–.33**
	
	–0.19
	0.39
	–0.49
	
	.000

	 Post-Change
	–.26**
	
	–0.32
	0.31
	–1.05
	
	.001


[bookmark: _Hlk31005486]Note. Incremental prediction beyond sex, ACT scores, videogame experience, and the negative affect dimension. Bolded font indicates support for the incremental prediction of the respective discrete emotion.  
N = 467. †p < .10, *p < .05, **p < .01.


[bookmark: _Toc45718107]Appendix C
[bookmark: _Toc45718108]Study 2: Protocol

	[bookmark: _Hlk31005533]Study
Conditions


Study Procedures
	Positive Activating 
Emotion Control
	Positive Deactivating 
Emotion Control
	No 
Emotion Control

	Study Introduction 
&
Control Measures 
	Informed consent – 2 min
Introduction to study – 1.5 min
Demographic questionnaire and control measures – 7 min 

	Training 
& 
Practice
	Training PowerPoint Presentation – 15 min
Practice Trial – 1 min

	Pre-training measures
	Motivation to learn – 0.5 min
Self-Efficacy – 2 min

	Emotion Control
Manipulation
	
Emotion control prompt and questions – 10 min

	
Emotion control prompt and questions – 10 min

	No prompt or questions

	[bookmark: _Hlk30776887]Session 1
	Practice trials 1-2 – 4 min each

    PANAS State Emotions (T1) – 1 min
On-Task Attention (T1) – 0.5 min
Perceptions of Novelty (T1) – 0.5 min

	
	Emotion reminder – 0.25 min
	Emotion reminder – 0.25 min
	No reminder

	Session 2
	Practice trials 3-4 – 4 min each

PANAS State Emotions (T2) – 1 min
On-Task Attention (T2) – 0.5 min
Perceptions of Novelty (T2) – 0.5 min
Self-Efficacy (T2) – 0.5 min

	
	Emotion reminder – 0.25 min
	Emotion reminder – 0.25 min
	No reminder

	Session 3
	Practice trials 5-6 – 4 min each

PANAS State Emotions (T3) – 1 min
On-Task Attention (T3) – 0.5 min
Perceptions of Novelty (T3) – 0.5 min

	
	Emotion reminder – 0.25 min
	Emotion reminder – 0.25 min
	No reminder

	Session 4
	Break
Practice trials 7-8 – 4 min each

PANAS State Emotions (T4) – 1 min
On-Task Attention (T4) – 0.5 min
Perceptions of Novelty (T4) – 0.5 min
Self-Efficacy (T4) – 0.5 min

	
	Emotion reminder – 0.25 min
	Emotion reminder – 0.25 min
	No reminder

	Session 5
	Practice trials 9-10 – 4 min each

PANAS State Emotions (T5) – 1 min
On-Task Attention (T5) – 0.5 min
Perceptions of Novelty (T5) – 0.5 min

	
	Emotion reminder – 0.25 min
	Emotion reminder – 0.25 min
	No reminder

	Session 6
	Practice trials 11-12 – 4 min each

PANAS State Emotions (T6) – 1 min
On-Task Attention (T6) – 0.5 min
Perceptions of Novelty (T6) – 0.5 min
Self-Efficacy (T6) – 0.5 min

	
	Emotion reminder – 0.25 min
	Emotion reminder – 0.25 min
	No reminder

	Session 7
	Practice trials 13-14 – 4 min each

PANAS State Emotions (T7) – 1 min
On-Task Attention (T7) – 0.5 min
Perceptions of Novelty (T7) – 0.5 min
Emotion control – 0.25 min
Unreal Tournament Enjoyment 1 (T7) – 0.5 min 

	
	Formative evaluation feedback and reactions – 8 min
	Formative evaluation feedback and reactions – 8 min 
	No formative evaluation feedback and reactions

	
	Emotion reminder – 0.25 min
	Emotion reminder – 0.25 min
	No reminder

	Session 8
	Practice trials 15-16 – 4 min each

PANAS State Emotions (T8) – 1 min
On-Task Attention (T8) – 0.5 min
Perceptions of Novelty (T8) – 0.5 min
Self-Efficacy (T8) – 0.5 min

	
	Emotion reminder – 0.25 min
	Emotion reminder – 0.25 min
	No reminder

	Session 9
	Practice trials 17-18 – 4 min each

PANAS State Emotions (T9) – 1 min
On-Task Attention (T9) – 0.5 min
Perceptions of Novelty (T9) – 0.5 min

	
	Emotion reminder – 0.25 min
	Emotion reminder – 0.25 min
	No reminder

	[bookmark: _Hlk30777880]Session 10
	Practice trials 19-20 – 4 min each

PANAS State Emotions (T10) – 1 min
On-Task Attention (T10) – 0.5 min
Perceptions of Novelty (T10) – 0.5 min
Self-Efficacy (T10) – 0.5 min

	
	Emotion reminder – 0.25 min
	Emotion reminder – 0.25 min
	No reminder

	Session 11
	Break
Practice trials 21-22 – 4 min each

PANAS State Emotions (T11) – 1 min
On-Task Attention (T11) – 0.5 min
Perceptions of Novelty (T11) – 0.5 min
Self-Efficacy (T11) – 0.5 min

	
	Emotion reminder – 0.25 min
	Emotion reminder – 0.25 min
	No reminder

	Session 12
	Practice trials 23-24 – 4 min each

PANAS State Emotions (T12) – 1 min
On-Task Attention (T12) – 0.5 min
Perceptions of Novelty (T12) – 0.5 min
Self-Efficacy (T12) – 0.5 min

	
	Emotion reminder – 0.25 min
	Emotion reminder – 0.25 min
	No reminder

	Session 13
	Practice trials 25-26 – 4 min each

PANAS State Emotions (T13) – 1 min
On-Task Attention (T13) – 0.5 min
Perceptions of Novelty (T13) – 0.5 min
Self-Efficacy (T13) – 0.5 min

	
	Emotion reminder – 0.25 min
	Emotion reminder – 0.25 min
	No reminder

	Session 14
	Practice trials 27-28 – 4 min each

PANAS State Emotions (T14) – 1 min
On-Task Attention (T14) – 0.5 min
Perceptions of Novelty (T14) – 0.5 min
Self-Efficacy (T14) – 0.5 min
Unreal Tournament Enjoyment 2 (T14) – 1 min
Personality – 10 min

	
	Emotion reminder – 0.25 min
	Emotion reminder – 0.25 min
	No reminder






[bookmark: _Toc45718109]Appendix D
[bookmark: _Toc45718110]Study 2: Emotion Control Prompt – Positive Activating Condition

Previous research has shown that learning Unreal Tournament is a struggle, as it is fast-paced and there is a lot to figure out. However, individuals are able to get better at playing the game and do improve over time.

Think about a time when you had to learn something new that was challenging, it was a
struggle, and it didn’t come easy, yet you felt excited, enthusiastic, and happy, but eventually
you were able to learn, make progress, and improve. In what ways did feeling excited, enthusiastic, and happy contribute to your learning, help you make progress, and help you
improve?

We would like to give you a couple minutes to think about this time and after that we will ask
you to respond to a few questions about that time. Click “next” when you are ready to move
on.

In a few sentences, describe the time that came to mind where you had to learn something new that was challenging, it was a struggle, and it didn’t come easy, yet you felt excited, enthusiastic, and happy, but eventually you were able to learn, make progress, and improve.
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________


How did feeling excited, enthusiastic, and happy help you learn, make progress, and improve?
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________


How can feeling excited, enthusiastic, and happy be helpful in approaching your next games in
Unreal Tournament?
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________


What strategies can you use to help you feel excited, enthusiastic, and happy in the upcoming games in Unreal Tournament?
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
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Appendix E
[bookmark: _Toc45718112]Study 2: Emotion Control Prompt – Positive Deactivating Condition

Previous research has shown that learning Unreal Tournament is a struggle, as it is fast-paced and there is a lot to figure out. However, individuals are able to get better at playing the game and do improve over time.

Think about a time when you had to learn something new that was challenging, it was a
struggle, and it didn’t come easy, yet you felt at ease, calm, and relaxed, but eventually
you were able to learn, make progress, and improve. In what ways did feeling at ease, calm, and relaxed contribute to your learning, help you make progress, and help you
improve?

We would like to give you a couple minutes to think about this time and after that we will ask
you to respond to a few questions about that time. Click “next” when you are ready to move
on.

In a few sentences, describe the time that came to mind where you had to learn something new that was challenging, it was a struggle, and it didn’t come easy, yet you felt at ease, calm, and relaxed, but eventually you were able to learn, make progress, and improve.
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________


How did feeling at ease, calm, and relaxed help you learn, make progress, and improve?
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________


How can feeling at ease, calm, and relaxed be helpful in approaching your next games in
Unreal Tournament?
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________


What strategies can you use to help you feel at ease, calm, and relaxed in the upcoming games in Unreal Tournament?
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
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[bookmark: _Toc45718114]Study 2: Emotion Control Reminders

Positive Activating Condition 
[bookmark: _Hlk30083268]Remember what strategies you can use to help you feel excited, enthusiastic, and happy in approaching your next games in Unreal Tournament. 

Positive Deactivating Condition 
Remember what strategies you can use to help you feel at ease, calm, and relaxed in approaching your next games in Unreal Tournament.
1.4710604478669012	1.9333658099264182	1.8391857876593978	1.9881603422357383	2.3404233200061819	2.2062916169363094	2.1030035564890044	1.4878125291591455	1.7618293355307932	1.780194661267045	1.7484138398897413	1.9155812259846152	1.6187576613049977	1.8151797758699439	1.4710604478669012	1.9333658099264182	1.8391857876593978	1.9881603422357383	2.3404233200061819	2.2062916169363094	2.1030035564890044	1.4878125291591455	1.7618293355307932	1.780194661267045	1.7484138398897413	1.9155812259846152	1.6187576613049977	1.8151797758699439	1	2	3	4	5	6	7	8	9	10	11	12	13	14	24.365986363796296	29.428036636018515	30.394349234814811	32.777079508888896	35.161873810555555	32.991371734111098	35.031734790999991	21.832828996703693	24.22623857962963	25.377261183092592	23.547941212277774	26.079017960222213	25.679362194870365	26.416440273722223	1	2	3	4	5	6	7	8	9	10	11	12	13	14	1	2	3	4	5	6	7	8	9	10	11	12	13	14	Session	1	2	3	4	5	6	7	8	9	10	11	12	13	14	reference	7.5	7.5	0	1	Session	

Performance score 	



PAEC	2.490419265594332	2.9025703719358007	2.8806035591717332	3.2922717982135632	3.6155654019630763	3.4917931527955286	3.2864473499522613	2.5779205619396031	2.940599913535626	2.9160475284299436	2.7687318293889258	3.0861501245490643	2.5562975812845483	2.9196009149196605	2.490419265594332	2.9025703719358007	2.8806035591717332	3.2922717982135632	3.6155654019630763	3.4917931527955286	3.2864473499522613	2.5779205619396031	2.940599913535626	2.9160475284299436	2.7687318293889258	3.0861501245490643	2.5562975812845483	2.9196009149196605	1	2	3	4	5	6	7	8	9	10	11	12	13	14	24.178000000000001	28.4	29.937999999999999	32.018000000000001	33.048000000000002	30.962	34.94	21.841000000000001	22.736000000000001	25.018999999999998	20.882999999999999	23.503	24.091000000000001	21.959	PDEC	2.4469498392634055	2.8519069873819229	2.8303235979082082	3.2348063070125557	3.5524569302063047	3.430845083803598	3.2290835225265511	2.5329238300630248	2.8892727361899837	2.8651489046657583	2.7204045513476562	3.0322824174771594	2.5116782712251018	2.8686402679956107	2.4469498392634055	2.8519069873819229	2.8303235979082082	3.2348063070125557	3.5524569302063047	3.430845083803598	3.2290835225265511	2.5329238300630248	2.8892727361899837	2.8651489046657583	2.7204045513476562	3.0322824174771594	2.5116782712251018	2.8686402679956107	1	2	3	4	5	6	7	8	9	10	11	12	13	14	25.888000000000002	33.055999999999997	34.982999999999997	37.368000000000002	39.183999999999997	40.024999999999999	37.752000000000002	22.588000000000001	28.887	29.359000000000002	29.119	32.125	31.477	33.555	NOEC	2.4225287311367745	2.8234443161050509	2.8020763336983792	3.2025222146602408	3.5170026134010679	3.3966044804970301	3.1968565448467463	2.5076446822284661	2.8604371463607032	2.8365540760848815	2.6932543038719503	3.0020195589585787	2.4866111588320816	2.8400105948257601	2.4225287311367745	2.8234443161050509	2.8020763336983792	3.2025222146602408	3.5170026134010679	3.3966044804970301	3.1968565448467463	2.5076446822284661	2.8604371463607032	2.8365540760848815	2.6932543038719503	3.0020195589585787	2.4866111588320816	2.8400105948257601	1	2	3	4	5	6	7	8	9	10	11	12	13	14	23.030999999999999	26.829000000000001	26.262	28.945	33.253	27.988	32.402999999999999	21.138000000000002	21.056000000000001	21.754000000000001	19.806000000000001	22.609000000000002	21.47	23.736000000000001	Session	1	2	3	4	5	6	7	8	9	10	11	12	13	14	reference	7.5	7.5	0	1	Session	

Performance score (adjusted)	




PAEC	0.38972659369634205	0.33280843041913999	0.38912224557437891	0.33233328562502695	0.46400753616623414	0.43807466399302808	0.43848890456418516	0.45884149482256115	0.38238500922400659	0.39695782277149111	0.43459956888811735	0.40223326911557084	0.42554686172614853	0.45922236131144528	0.38972659369634205	0.33280843041913999	0.38912224557437891	0.33233328562502695	0.46400753616623414	0.43807466399302808	0.43848890456418516	0.45884149482256115	0.38238500922400659	0.39695782277149111	0.43459956888811735	0.40223326911557084	0.42554686172614853	0.45922236131144528	1	2	3	4	5	6	7	8	9	10	11	12	13	14	5.15	5	4.8	4.8899999999999997	4.6500000000000004	4.41	4.37	4.67	4.5599999999999996	4.13	4.3	3.61	3.69	3.76	PDEC	0.38972659369634205	0.33280843041913999	0.38912224557437891	0.33233328562502695	0.46400753616623414	0.43807466399302808	0.43848890456418516	0.45884149482256115	0.38238500922400659	0.39695782277149111	0.43459956888811735	0.40223326911557084	0.42554686172614853	0.45922236131144528	0.38972659369634205	0.33280843041913999	0.38912224557437891	0.33233328562502695	0.46400753616623414	0.43807466399302808	0.43848890456418516	0.45884149482256115	0.38238500922400659	0.39695782277149111	0.43459956888811735	0.40223326911557084	0.42554686172614853	0.45922236131144528	1	2	3	4	5	6	7	8	9	10	11	12	13	14	5.15	5.67	5.52	5.5	4.6900000000000004	4.33	4.13	3.72	3.54	3.72	3.48	3.19	2.98	3.35	NOEC	0.38972659369634205	0.33280843041913999	0.38912224557437891	0.33233328562502695	0.46400753616623414	0.43807466399302808	0.43848890456418516	0.45884149482256115	0.38238500922400659	0.39695782277149111	0.43459956888811735	0.40223326911557084	0.42554686172614853	0.45922236131144528	0.38972659369634205	0.33280843041913999	0.38912224557437891	0.33233328562502695	0.46400753616623414	0.43807466399302808	0.43848890456418516	0.45884149482256115	0.38238500922400659	0.39695782277149111	0.43459956888811735	0.40223326911557084	0.42554686172614853	0.45922236131144528	1	2	3	4	5	6	7	8	9	10	11	12	13	14	4.78	4.93	4.13	3.89	3.69	3.19	3.5	3.69	3.04	3.26	3.46	3.37	3.13	3.63	Session	1	2	3	4	5	6	7	8	9	10	11	12	13	14	reference	7.5	7.5	0	1	Session	

Positive activating emotion scores	




PAEC	0.40320170263052652	0.41299723699561275	0.4160064971062255	0.4123128457633386	0.46598144526835211	0.45547318453014424	0.42456604610599596	0.45789528518028649	0.47314866331560101	0.47313445145995781	0.40866808317504194	0.43068291742165904	0.47019049735609852	0.52898834271780204	0.40320170263052652	0.41299723699561275	0.4160064971062255	0.4123128457633386	0.46598144526835211	0.45547318453014424	0.42456604610599596	0.45789528518028649	0.47314866331560101	0.47313445145995781	0.40866808317504194	0.43068291742165904	0.47019049735609852	0.52898834271780204	1	2	3	4	5	6	7	8	9	10	11	12	13	14	3.37	3.91	4.04	4.3	4.07	3.52	3.83	4.0599999999999996	4.1100000000000003	4.17	4.4800000000000004	4.4800000000000004	4.2	4.9800000000000004	PDEC	0.40320170263052652	0.41299723699561275	0.4160064971062255	0.4123128457633386	0.46598144526835211	0.45547318453014424	0.42456604610599596	0.45789528518028649	0.47314866331560101	0.47313445145995781	0.40866808317504194	0.43068291742165904	0.47019049735609852	0.52898834271780204	0.40320170263052652	0.41299723699561275	0.4160064971062255	0.4123128457633386	0.46598144526835211	0.45547318453014424	0.42456604610599596	0.45789528518028649	0.47314866331560101	0.47313445145995781	0.40866808317504194	0.43068291742165904	0.47019049735609852	0.52898834271780204	1	2	3	4	5	6	7	8	9	10	11	12	13	14	4.07	3.76	4.37	4.17	4.04	4.26	4.17	3.89	3.74	3.94	3.96	3.69	4.3	4.5	NOEC	0.40320170263052652	0.41299723699561275	0.4160064971062255	0.4123128457633386	0.46598144526835211	0.45547318453014424	0.42456604610599596	0.45789528518028649	0.47314866331560101	0.47313445145995781	0.40866808317504194	0.43068291742165904	0.47019049735609852	0.52898834271780204	0.40320170263052652	0.41299723699561275	0.4160064971062255	0.4123128457633386	0.46598144526835211	0.45547318453014424	0.42456604610599596	0.45789528518028649	0.47314866331560101	0.47313445145995781	0.40866808317504194	0.43068291742165904	0.47019049735609852	0.52898834271780204	1	2	3	4	5	6	7	8	9	10	11	12	13	14	4.87	4.78	4.8	4.46	4.41	4.1900000000000004	4.87	4.3	4.6100000000000003	4.6100000000000003	5.43	5.41	5.28	5.28	Session	1	2	3	4	5	6	7	8	9	10	11	12	13	14	reference	7.5	7.5	0	1	Session	

Positive deactivating emotion scores	




PAEC	Learning	Performance	Emotion Regulation	Cognitive Processes	Motivation	Frame of Reference	8	10	2	0	6	11	PDEC	Learning	Performance	Emotion Regulation	Cognitive Processes	Motivation	Frame of Reference	10	8	7	6	1	14	
Frequencies of Responses	



PAEC	Up-regulating and/or maintaining 
positive activating emotions	Up-regulating and/or maintaining 
positive deactivating emotions	Down-regulating negative emotions	3	4	5	PDEC	Up-regulating and/or maintaining 
positive activating emotions	Up-regulating and/or maintaining 
positive deactivating emotions	Down-regulating negative emotions	1	10	13	
Frequencies of Responses	



PAEC	Improving focus	Improving retention/recall	2	1	PDEC	Improving focus	Improving retention/recall	11	1	
Frequencies of Responses	



PAEC	Drive	Persistence	Confidence	Enjoyment	Competition	6	9	4	11	3	PDEC	Drive	Persistence	Confidence	Enjoyment	Competition	1	3	2	4	0	
Frequencies of Responses	
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