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Abstract 

Enemyship is an important but understudied interpersonal phenomenon. Prior research on this 

topic has focused on enemyship’s cognitive, control-maintenance function following a threat. 

The present studies advance theory and research by showing the role of emotion, particularly 

anger, in this process. Using appraisal theory as a framework, we draw on recent research into 

approach and avoidance motivational dynamics during threat. We propose an interaction 

between anxiety-inducing threat and enemy-directed anger on perceptions of control and 

certainty, and motivation. More specifically, we expect that when an anxiety-inducing threat is 

present, perceptions of control and certainty will be significantly higher when enemy-directed 

anger is also present than when it is not. Additionally, we sought to demonstrate the 

consequences of these processes for motivation. Perhaps counterintuitively, we propose that 

individuals who experience anger at an enemy following an anxiety-inducing control threat will 

experience a boost in motivation, an effect mediated by perceptions of control and certainty. We 

find support for our moderated mediation model across three studies with undergraduate and 

working adults (Total N = 673). 
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Could two negative emotions be a positive? The effects of anger and anxiety in enemyship 

While there is a long tradition and contemporary literature connected with the study of 

intergroup enmity in social psychology (e.g., Halperin & Sharvit, 2015), interpersonal 

enemyship is a comparatively understudied topic. We define enemyship as the perception that 

another person or group is using influence and power to undermine one’s goals and well-being. 

Despite a lack of empirical attention, enemyship is a common phenomenon both worldwide 

(Adams, 2005; Shweder, Much, Mahapatra, & Park, 1997) and in North American settings (Holt, 

1989). Many people in the United States report an enemy relationship with a co-worker (e.g., an 

enemy competing with the self for a promotion; Wiseman & Duck, 1995). 

Given the prominence and importance of interpersonal enemyship, some researchers have 

recently examined its psychological function. This research has focused on the social cognitive 

function of enemyship, and indicates that individuals may perceive enemyship partly for the 

counterintuitive purpose of maintaining perceived individual control and certainty1 after an 

experienced threat. Certainly perceived enemyship is threatening in and of itself; but it can be 

seen as the lesser of two evils when the individual is reminded of more ambiguous and 

unpredictable hazards (e.g., economic uncertainty; disease; accidents). Threats to personal 

control and certainty often take the form of such reminders, which suggest that the environment 

is disordered and threat randomly distributed (Becker, 1969). The fact that an enemy can be 

clearly identified as a focal, anthropomorphic source of threat should increase a sense of personal 

control in the wake of uncertainty-related anxiety. However unpleasant, a human enemy can at 

least be understood and predicted (Becker, 1969; Hoffman, 1983). 

Prior studies have provided support for this social cognitive account of enemyship 

(Rothschild, Landau, Sullivan, & Keefer, 2012; Sullivan, Landau, & Rothschild, 2010). 
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However, no research has yet examined the role of emotion in enemyship. Specifically, we 

propose that a critical, previously overlooked aspect of control maintenance in enemyship is the 

emotional experience of anger. Indeed, anger is often conceptualized as an emotion directed at 

perceived enemies (Averill, 1982). Beyond ignoring the role of emotion, prior studies have also 

not yet considered the implications of enemyship for motivation. Using appraisal theory, the 

present research addresses these gaps and thereby advances the burgeoning literature on 

enemyship.  

More broadly, our studies make a critical contribution to the literature on threat-defense 

processes in social psychology (Jonas et al., 2014). A growing consensus in this literature is that 

individuals initially respond to threats with avoidance motivation, but then compensatorily shift 

to approach motivation after an opportunity to defend against the threat. However, the vast 

majority of studies supporting this model rely on main effect or correlational mediational designs 

(Greenaway et al., 2015; Jonas et al., 2014). The present studies adopt an interactional approach 

better suited to testing this model by first manipulating avoidance-oriented emotion (anxiety) and 

subsequently manipulating the opportunity for approach-oriented emotion (anger), in order to 

test the combinatorial impact of threat and defense on control, certainty, and motivation. 

Appraisal Theory and the Role of Anger in Enemyship  

Recent studies have established the social cognitive function of perceived enemyship as a 

control maintenance tactic. For instance, Sullivan et al. (2010) found that participants reminded 

of chaotic potential hazards in their environment (e.g., accidents, disasters) were relatively more 

likely to attribute power to an enemy, suggesting that enemies serve a motivated cognitive 

function of control restoration after threat. Additional studies have replicated and extended these 
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effects by showing that increased blame attributions to enemies after control threats are mediated 

by a perceived decrease in personal control (Rothschild et al., 2012). 

While this research provides a compelling social cognitive account of enemyship, our 

understanding of the phenomenon remains incomplete on the basis of this work alone. There is a 

long-standing tradition in social psychology of explaining behavior as a function of cognition, 

emotion, and motivation (e.g., Lazarus, 1991; Westen, 1985). This traditional perspective 

suggests that, beyond a cognitive function, should also involve emotion and have consequences 

for motivation. 

In appraisal theory, emotions are conceptualized as componential “episodes” or 

“experiences” that originate in appraisals of a novel environmental stimulus (Ellsworth, 2013; 

Ellsworth & Scherer, 2003). Appraisal theory identifies the specific dimensions upon which 

individuals evaluate this novel event in the environment, such as certainty – the degree to which 

this event is perceived as understandable and clear – and control – the degree to which the event 

is predictable and brought about by individual (as opposed to situational) agency (Ellsworth & 

Smith, 1988; Lerner & Keltner, 2000; Tiedens & Linton, 2001). The experience of anxiety 

involves the appraisal of an external event as low in certainty and low in individual control, 

while the experience of anger involves high certainty and high individual control (Ellsworth & 

Scherer, 2003; Smith & Ellsworth, 1985). Being in a state of uncertainty is fundamentally 

uncomfortable and potentially dangerous (Higgins, 2011). Thus, when confronted with anxiety 

and uncertainty, individuals search for clear goals and contingencies to guide behavior and 

increase control and certainty (Fennis & Wiebenga, 2015; Sherif & Harvey, 1952), and they 

invoke a variety of direct and indirect strategies to achieve this aim (Higgins, 2011; Kay, 

Sullivan, & Landau, 2015). We propose that one such way would be to experience anger when 
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given the opportunity. With anger, it is clear who or what caused the event (perhaps an enemy) 

and how it has or how it will affect the individual (Gibson & Callister, 2010). Thus, we 

hypothesize that the experience of anger towards an enemy can serve a palliative function. 

How might anger play a role in the established process through which contemplating an 

enemy after threat increases perceived control and certainty? A broad emerging consensus 

suggests that defensive responses to anxiety-provoking threats often follow an avoidance-

approach cognitive-motivational sequence (Greenaway et al., 2015; Jonas et al., 2014). That is, 

individuals who have experienced a threat to their control or certainty initially feel anxiety and 

are directed toward an avoidance orientation – they are vigilant in scanning their environment for 

threat and seek to withdraw from the environment or threatening targets if possible. In an 

ongoing temporal sequence, individuals in this state then typically attempt to increase control 

and certainty by seeking some means of psychological defense, which often takes the form of a 

symbol or target (e.g., an enemy). If such a potential defense mechanism can be identified, 

individuals then compensatorily shift to an approach motivation – indeed, they often experience 

a surge in motivation to compensate for the threat (Jonas et al., 2014).  

We believe that experiencing anger at an identified enemy is the crucial means through 

which individuals increase perceived control and certainty via enemyship. In contrast to anxiety, 

anger is referred to explicitly as an “approach related affect” (Carver & Harmon-Jones, 2009, p. 

183), and relates to an approach motivational system. By focusing on a specific source of 

uncontrollability (e.g., an enemy) after a control threat, the individual gains a cognitive foothold 

for translating the avoidance-oriented emotion of anxiety into the approach-oriented emotion of 

anger. According to appraisal theory, anger is a control- and certainty-restorative emotion 
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(Lerner & Keltner, 2001), and this paves the way for taking approach-oriented action in one’s 

environment.  

We should be clear about the limitations, applicability, and purpose of our current 

analysis. We are not claiming that anger is the only emotion that can increase a sense of control 

in the wake of an uncertain threat – from the perspective of appraisal theory, any emotion 

associated with high control and high certainty could have a similar function (Whitson, Galinsky, 

& Kay, 2015). However, we do propose that anger is the most likely negatively valenced 

emotion to fulfill this function. In particular, we focus on anger because in the important applied 

context of interpersonal enemyship this is a very common emotion, which we believe contributes 

to the control-restorative function of enemies identified in the literature.  

At the same time, we are also not claiming that anger is the only emotion that one can 

experience toward an enemy. Clearly, one can also fear an enemy. However, drawing once more 

on appraisal theory, we would not expect fear at an enemy to have a control-restorative function 

(given that fear is associated with appraisals of low certainty and low control). Accordingly, for 

reasons of both theoretical and applied significance, in the present studies we focus on the 

palliative potential of anger experienced at an enemy, while recognizing that other emotions in 

other contexts could serve a similar purpose, and that anger is not the only emotion people 

experience toward their enemies. 

Implications for Motivation 

 The past literature on enemyship has not only overlooked the potentially critical role of 

anger, but has also failed to explore an important counterintuitive consequence of perceiving 

enemies after a control threat – namely, an increase in motivation in the wake of anxiety. 

Perceptions that one can actually deploy change in the environment and that one is certain about 
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the state of the environment (e.g., whether or not it is stable and predictable) increase the chances 

that one will be motivated to enact change (Liang, Farh, & Farh, 2012). Within the context of 

threat and defense, prior literature suggests that an opportunity to defend against a control threat 

should lead to subsequently elevated levels of motivation. In the absence of opportunity or 

dispositional ability to activate psychological defenses, individuals show decreased motivation in 

response to uncontrollable threats (Hayes, Ward, & McGregor, 2016; Routledge et al., 2010). 

However, the model of an avoidance-approach sequence implies that when given a clear 

opportunity to defend against anxious uncertainty, previously threatened individuals should show 

a compensatory shift in approach-oriented motivation to perform (Jonas et al., 2014). 

Applying these arguments to the specific phenomenon of enemyship yields an interesting 

and unexpected hypothesis. Specifically, we would expect participants threatened by reminders 

of global uncontrollability to show decreased levels of motivation. However, since experiencing 

anger at an enemy may provide a foothold for a general approach orientation, it is likely that the 

combinatorial experience of threat-induced anxiety and enemy-directed anger will actually boost 

both motivation to perform and actual performance of approach-oriented tasks in comparison to 

mere anxiety or mere anger. That is, experiencing two types of negative emotion in sequence 

could actually generate surprisingly high levels of motivation.  

OVERVIEW OF STUDIES 

Most of the literature to date testing the general avoidance-approach sequence in threat-

defense processes relies on main effect designs, correlational mediational designs, or mixed-

model designs investigating an induced threat and an individual difference variable (Jonas et al., 

2014). In the present studies we adopted an interactional framework. This involves first 

manipulating a control threat designed to evoke an avoidance-oriented emotional state (anxiety), 
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and subsequently manipulating the opportunity to defend against this threat through enemy 

attributions (associated with the approach-oriented emotion of anger), before assessing perceived 

control and certainty as well as motivation. 

Drawing on the preceding theoretical analysis, we propose that, in the absence of an 

enemy figure, a control threat will increase anxiety and reduce perceptions of control and 

certainty. However, if individuals are able to identify and experience anger toward a responsible 

enemy, the threat will be muted or eliminated. The combinatorial experience of anxiety and 

subsequent anger will increase control and certainty. Since perceptions of control and certainty 

are positively related to motivation (Ajzen, 1991), we expect that the interactive effect of threat-

induced anxiety and enemy-directed anger should actually boost motivation in comparison to 

experiencing just anxiety, just anger or just identifying an enemy.  

Summarizing and distilling the foregoing theoretical analysis, we hypothesize that: 

Hypothesis 1. There will be an interaction between control threat and enemy-directed anger on 

perceptions of control and certainty. 

Hypothesis 1a. When a control threat is present, perceptions of control and certainty are 

significantly higher when enemy-directed anger is present than when it is not. 

Hypothesis 2. There will be an interaction between control threat and enemy-directed anger on 

motivation. 

Hypothesis 2a. When a control threat is present, motivation is significantly higher when enemy-

directed anger is present than when it is not. 

Hypothesis 3. The indirect effect of control threat on motivation through perceptions of control 

and certainty is moderated by enemy-directed anger, such that the indirect effect is only 

significant when enemy-directed anger is present. 
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To test our moderated mediation model we conducted three studies exploring the effects 

of anxiety-inducing control threats and enemy-directed anger. Study 1 provides preliminary 

support for our model by investigating the interactive effect of these variables on perceived 

control and certainty as well as self-reported motivation. Study 2 provides further support for our 

analysis with a detailed examination of the process through which the manipulations elicit the 

observed effects. Finally, Study 3 demonstrates the applicability of these findings by 

investigating how enemyship processes affect objective measures of performance – a reflection 

of heightened motivation. We report all measures, manipulations, and exclusions in these studies 

and in the Supplementary Materials verbatim. In the Supplementary Materials Appendix A, we 

also report results from a preliminary study we conducted. The findings in that study did not 

provide statistical support for our model. We believe this was due to the ineffectiveness of our 

original manipulations, as inferred from the manipulation checks. 

STUDY 1 

Participants and Procedure 

Study 1 was conducted using a sample of 157 undergraduate students (Mage = 19.26, 47% 

female) at a large U.S. university. Participants were randomly assigned to condition in a 2 

(control threat: absent vs. present) × 2 (enemy-directed anger: absent vs. present) between-

subjects factorial design. For simplicity, we refer to the control threat-absent condition as the 

“baseline” group. Based on a recent meta-analysis on perceived control, compensatory control, 

need for structure, and control motivation (Landau, Kay, & Whitson, 2015), we aimed for a 

medium effect size of .25 for each interaction. A G*Power analysis (Faul, Erdfelder, Lang, & 

Buchner, 2007) determined that a sample size of 128 participants total (32 for each of the four 

experimental cells) would be adequate to obtain 80% power to detect our hypothesized 
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interactions at alpha = .05. When possible we tried to increase the sample size to ensure 

robustness (see also Pittarello, Leib, Gordon-Hecker, & Shalvi, 2015), and ended up with a total 

sample size of 157 participants (29 more than what was considered adequate). We originally 

collected 160 participants, but dropped three participants from the sample because they did not 

fully complete the study. Due to this incompletion, we did not record which condition they were 

originally in. However, we have no reason to believe that the excluded participants were more 

likely to be assigned to one condition instead of another. We did not collect any additional data 

after analyzing the current data set. Upon random assignment to condition, participants 

completed manipulation checks and self-report measures of perceptions of control and certainty 

and motivation.  

Manipulations and Measures 

Control threat. In both conditions, participants read an article adapted from prior articles 

that had appeared in The New York Times. Participants were instructed to read the article 

carefully, as they would be asked to answer questions afterwards. The articles in both the control 

threat and no threat conditions were approximately the same length and similar in topic. In the 

control threat condition participants read an article describing the difficulty young adults faced 

in finding a job after graduating from college. Specifically, participants read about adults with 

bachelor’s degrees taking low-level jobs in retail and customer service because they were unable 

to find long-term positions commensurate with their educational level. This article was 

particularly relevant to our sample of undergraduate college students pursuing a degree in the 

social sciences, and was therefore likely to induce anxiety regarding their uncertain future. After 

reading the article students were instructed to write three uncertainties they had about how they 

would be able to find and keep a job in the present economy. 
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In the baseline condition the article was presented as a learning styles task through which 

the researchers could measure personality by examining how individuals learn from certain 

materials, such as newspaper articles. The article described young adults interviewing for jobs 

and some of the social gaffes committed, such as dressing inappropriately. After finishing the 

article, participants were instructed to write three new things they had learned or would like to 

learn. 

Manipulation check I. To assess the effectiveness of our manipulation, participants rated 

the degree to which they were currently experiencing 21 emotion adjectives on a scale ranging 

from (1) do not feel at all to (9) feel stronger than I ever have (similar to the anchor points used 

in the Positive and Negative Affect Schedule; Watson, Clark, & Tellegen, 1988). The survey 

included five items (α = .85) intended to measure anxiety (anxious, tense, uncomfortable, fearful, 

scared). The remaining items were fillers (e.g., happy). Participants were then randomly 

assigned to read a second article that was intended to induce either enemy-directed anger or no 

specific emotion.  

Enemy-directed anger. In both conditions, participants were told that the researchers 

were interested in people’s opinions about various aspects of the current economic crisis in the 

country. Participants in the enemy-directed anger condition read about one of the current 

senators at the time of the crisis. The article described how several economists viewed this 

senator as one of the key figures that caused the current global recession, and noted that the 

senator expressed no remorse for his actions. After reading the article participants were asked to 

consider how the senator’s actions made them angry, and were told to write three paragraphs 

describing how the economic recession personally affected them or those they loved. This article 

was intended to induce anger at a clear, identifiable enemy figure. 
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Participants in the no enemy-directed anger condition read an article about the subprime 

mortgage crisis. The article described the proposed causes of the crisis, such as excessive 

consumer housing debt, mortgage-backed securities, and high levels of approval to subprime 

mortgage consumers. Upon completion of the article, participants were instructed to take a 

moment and consider the crisis. They were then told to write three paragraphs about how the 

crisis would affect them personally, their loved ones, and their generation. The articles used for 

both the anger and no anger conditions were approximately the same length and concerned the 

economic crisis. However, the anger condition uniquely provided participants with a specific 

enemy figure who could be blamed for the crisis, while such a figure was absent in the no anger 

condition. 

Manipulation check II. To verify that our manipulation had the intended effect on 

participant emotion, participants again rated the degree to which they were currently 

experiencing 21 emotion adjectives on a scale ranging from (1) do not feel at all to (9) feel 

stronger than I ever have. The survey included three items (α = .85) intended to measure anger 

(angry, mad, irritated). The remaining items were fillers (e.g., sad). 

Perceptions of control and certainty. After completing the second manipulation check, 

participants answered a set of four questions (α = .73) on a scale from (1) strongly disagree to (7) 

strongly agree pertaining to their feelings of control and certainty about work life after 

graduation from college adapted from Sullivan et al. (2010). Example questions included “I have 

control over my future”, and “I am certain what my post-graduation job will be.” A confirmatory 

factor analysis (CFA) supported a single underlying dimension for the measure, χ2(2) = 4.59, p 

= .10, comparative fit index (CFI) = .98, Tucker-Lewis index (TLI) = 0.95, root-mean-square 

error of approximation (RMSEA) = .09, standardized root mean square residual (SRMR) = .03
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Motivation. Participants then answered two questions (α = .81) on a scale from (1) not 

motivated at all to (7) very motivated we devised about their current motivation to work towards 

their future careers: “How motivated are you to find a job after graduation?” and “How 

motivated are you to attend career fairs in the future?” 

STUDY 1 RESULTS 

See Table 1 for a summary of the means and standard deviations for all the following variables. 

See Table 2 for a correlation matrix of all variables. We did not include any covariates in any of 

our analyses. 

Manipulation Checks 

Participants in the control threat condition reported feeling significantly more anxious 

than participants in baseline condition, t(155) = 3.44, p = .001, Cohen’s d = .55, attesting to the 

effectiveness of our first manipulation and supporting the overall idea that control threats are 

associated with anxiety. A similar comparison of scores on the second manipulation check 

revealed that participants in the enemy-directed anger condition reported feeling significantly 

angrier than those in the no enemy-directed anger condition, t(155) = 1.98, p = .049, Cohen’s d 

= .32. There was no interaction between control threats and enemy-directed anger on the second 

manipulation check, F(1, 153) = .61, p = .437, η2 = .004. Our manipulations had no effects on the 

other emotions measured (see Appendix H in the Supplementary Materials section). 

Perceptions of Control and Certainty 

We submitted the control and certainty measure to a 2 (control threat: absent vs. present) 

× 2 (enemy-directed anger: absent vs. present) ANOVA. Consistent with Hypothesis 1, this 

analysis yielded the expected crossover interaction pattern, F(1, 153) = 6.72, p = .010, η2 = .042 

(see Figure 1). There was no main effect of enemy-directed anger, F(1, 153) = .13, p = .715, η2 
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= .001, nor of control threat, F(1, 153) = .13, p = .715, η2 = .001 (not an error). Within the 

control threat condition, participants in the enemy-directed anger condition reported significantly 

higher perceptions than participants in the no enemy-directed anger condition, t(153) = 2.08, p 

= .039, Cohen’s d = .46, supporting Hypothesis 1a.  

Motivation 

We then performed the same 2 × 2 ANOVA using our motivation measure as the 

dependent variable. The predicted crossover interaction was observed: F(1, 153) = 4.20, p 

= .042, η2 = .027, supporting Hypothesis 2 (see Figure 1). There was no main effect of enemy-

directed anger, F(1, 153) = .007, p = .935, η2 = .000, nor of control threat, F(1, 153) = .41, p 

= .525, η2 =.003. However, Hypothesis 2a was not supported. Within the control threat 

condition, participants in the enemy-directed anger condition did not report significantly higher 

motivation than participants in the no enemy-directed anger condition, t(153) = 1.50, p = .135, 

Cohen’s d = .33.  

 Moderated Mediation 

Hypothesis 3 proposes moderated mediation, which signifies that the strength of an 

indirect effect is contingent upon the moderator (Preacher, Rucker, & Hayes, 2007). Specifically, 

we hypothesized that the indirect effect of a control threat on motivation through perceptions of 

control and certainty is observed only when an individual is angry at an enemy. In order to 

provide evidence for moderated mediation, the index of moderated mediation must be 

significantly different from zero.  

This index is a direct quantification of the linear association between the indirect effect 

and the moderator of that effect. It indicates whether the indirect effect is significantly different 

for each value of the moderator (Hayes, 2015). If the bootstrap confidence interval generated for 
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the index does not include zero, this leads to the inference that moderated mediation is present. 

Identifying which indirect effect at which particular level of the moderator is significant involves 

generating bootstrap confidence intervals for each indirect effect at each particular level of the 

moderator. If the confidence interval does contain zero, then there is the possibility that 

mediation does not exist for that particular level of the moderator. However, if this interval does 

not include zero, there is evidence that mediation is present for that particular level of the 

moderator. An SPSS macro (Hayes, 2013) provided the estimates for the conditional indirect 

effects. We used the Monte Carlo approach for constructing bootstrap confidence intervals in 

estimating the effects (Bauer, Preacher, & Gil, 2006; Shrout & Bolger, 2002).  

We entered control threat (absent vs. present) as the independent variable, perceptions of 

control and certainty as the mediator, motivation as the dependent variable, and enemy-directed 

anger (absent vs. present) as the moderator. The estimates, standard errors, and bias-corrected 95 

percent confidence intervals for the conditional indirect effects using 10,000 bootstrap resamples 

indicate that the indirect effect of control threats on motivation through perceptions of control 

and certainty is significant when enemy-directed anger is present, coefficient = .13, SE = .08, CI 

[.02, .34]. However, the indirect effect is not significant when enemy-directed anger is absent, 

coefficient = -.10, SE = .08, CI [-.31, .01]. The index of moderated mediation was significantly 

different from zero as indicated by the fact that the 95 percent bias-correct confidence interval 

did not include zero, coefficient = .22, SE = .13, CI [.04, .56], suggesting that the indirect effects 

depend on the value of the moderator, and supporting Hypothesis 3. 

STUDY 1 DISCUSSION 

Generally, the findings of Study 1 are consistent with our analysis, particularly for the 

theorized crossover interaction pattern: Participants experiencing threat-induced anxiety who are 
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presented with an opportunity for anger at an enemy showed higher perceptions of control and 

certainty, as well as higher motivation, compared to those not provided with the opportunity. The 

results of our mediation analysis support the proposed psychological process, namely, that the 

buffering effect of anger on motivation after an experience of anxiety is due to an increase in 

perceptions of control and certainty.  

However, we did not find full support for the specific pairwise comparisons (Hypothesis 

2a). We want to be very careful in not over-interpreting non-significant results. Rather, we 

propose that since we did observe the predicted cross-over interaction and mediation there was a 

good case for performing another test of our model with greater power in a larger sample size 

(Button et al., 2013; LeBel et al., 2013). 

In addition to replicating and probing the interaction in a larger sample, we were 

interested in determining whether our overall interaction was driven by (a) the cognitive 

reassurance that a relevant enemy can be blamed for the control threat, (b) the “mere” experience 

of the emotion of anger (i.e., it is possible that experiencing anger at any target would increase 

feelings of control and certainty after anxiety), or (c) the combination of both a relevant enemy 

figure and the emotional experience of anger at that enemy. Since mere contemplation of an 

enemy and anger at that enemy were confounded in our design, we were unable to answer this 

question definitively in Study 1. 

In sum, it remains unclear exactly what aspect of our enemy-directed anger induction 

would be responsible for boosting perceptions of control and certainty and motivation after the 

experience of anxiety. In line with our conceptual framework, we predict that the specific 

combination of experiencing anger at an enemy following a control threat is key. Cognitively, 

the knowledge that one’s anxiety can be traced to the actions of one individual is reassuring and 
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reduces uncertainty, thus increasing perceptions of control and certainty (Sullivan et al., 2010). 

However, the emotional experience of expressing anger towards this enemy is essential to 

increasing motivation, as anger is an approach-oriented emotion that can rejuvenate 

psychological energy after an experience of threat (Carver & Harmon-Jones, 2009; Harmon-

Jones & Allen, 1998). Thus, we propose that participants who can both attribute their prior 

uncertainty to an enemy and express anger towards that enemy will show higher levels of 

control, certainty, and motivation compared to those who are only given the opportunity for a 

cognitive attribution or emotional experience alone. 

In order to test this more specified version of our theoretical model, we designed a study 

in which we were able to separate these effects. We predicted that only participants the enemy-

directed anger condition would show heightened perceptions of control and certainty and 

motivation after experiencing an anxiety-inducing control threat. 

STUDY 2 

Participants and Procedure 

For this study, we used a sample of 397 working adults (Mage = 34.37, 56% female) in the 

U.S. recruited from Amazon Mechanical Turk. A G*Power analysis (Faul et al., 2007) indicated 

that a sample size of 179 participants total (approximately 23 participants for each of the eight 

experimental cells) would be required to obtain 80% power to detect an effect size of .25 at alpha 

= .05 for our hypothesized interactions. However we wanted to recruit a larger sample to insure 

maximum power for a more complex design among a more heterogeneous population, and ended 

up with approximately 50 participants per condition (218 more than the sample size considered 

adequate). We were able to originally collect 480 participants for a target of 60 per condition, but 

we dropped 83 participants from the sample due to the fact that these participants did not fully 
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complete the study. We did not record which condition they were originally in, though there is 

no reason they should not have been randomly distributed across conditions. We did not collect 

any additional data after analyzing the current data set. Pre-selection criteria guaranteed that only 

full-time, part-time and self-employed workers could participate in the study. The average job 

tenure was 5.10 years (SD = 5.36). The workers were employed in a variety of professions, 

including (but not limited to), marketing, sales and service (13%), education and training (12%), 

business, management and administration (10%), health science (9%), and information 

technology (9%). Most participants reported an income that fell between $25,000 and $40,000. 

Participants were randomly assigned to condition in a 2 (control threat: absent vs. present) × 4 

(enemy-directed anger: absent vs. only anger vs. only enemy vs. present) between-subjects 

factorial design. As many employees in the U.S. report enemies in the workplace, we used 

widely applicable manipulations concerning the participants’ professions.  

Manipulations and Measures 

Control threat. Participants assigned to the control threat condition were asked to 

describe three major uncertainties they had about their current job. More specifically, we 

instructed them to try and think of uncertainties about their job which made them feel anxious. 

Participants assigned to the baseline condition were asked to describe three things they disliked 

about the technology at their current job. We instructed them to try and think of devices or 

software used at their job that occasionally made them feel mildly bothered. We believe this 

neutral condition provides an especially conservative test for our hypotheses because it is also 

intended to induce an unpleasant feeling – mild annoyance – rendering the presence of 

uncertainty (and not general negativity) the only salient difference between the two conditions. 

Manipulation check I. We used the same manipulation check employed in Study 1 and 
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averaged the anxiety items (α = .92). 

Enemy-directed anger. In the absent condition (no enemy or anger), participants were 

asked to take a moment and think about the last building they were in and to describe it in as 

much detail as they could, writing at least three paragraphs. 

In the only anger condition, anger was experimentally induced by the writing task 

developed by Strack, Schwarz, and Gschneidinger (1985), and validated in multiple studies (e.g., 

Dunn & Schweitzer, 2005; Huntsinger, 2013; Kugler, Connolly, & Ordóñez, 2012; Milkman, 

2012; Norton & Gino, 2014; Tiedens & Linton, 2001; Todd, Forstmann, Burgmer, Brooks, & 

Galinsky, 2015). Participants were asked to write in detail (at least three paragraphs) about a 

time when they vividly experienced anger. They were asked to imagine how the specific emotion 

felt, to describe the experience of the emotion, and to avoid including any other feelings in their 

descriptions.  

In the only enemy condition, participants were reminded that they had previously written 

about issues connected to their current job (either technology-related or uncertainty-related). We 

asked them to take a moment and think about an individual other than themselves who is 

responsible for these problems. They were asked to consider the actions of that person, and why 

or how that person was responsible for these problems at their job, writing at least three 

paragraphs. Importantly, this induction did not explicitly prompt anger. 

In the enemy-directed anger condition, participants were reminded that they had 

previously written about issues connected to their current job. We asked them to take a moment 

and think about an individual other than themselves who is responsible for these problems. They 

were instructed to consider how the actions of that individual made them angry and to try to 

actually experience the anger, writing at least three paragraphs. 
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Manipulation check II. We used the same manipulation check employed in Study 1, 

averaging the anger items (α = .93). 

Perceptions of control and certainty. After completing the second manipulation check, 

participants answered a set of four control and certainty questions (α = .79) regarding their work 

life on a scale from (1) strongly disagree to (7) strongly agree adapted from Sullivan et al. 

(2010). Example questions included “I have control over my job” and “I am certain of the duties 

required of me at my job.” A CFA supported a single underlying for the measure, χ2(2) = 8.96, p 

= .01, CFI = .99, TLI = 0.97, RMSEA = .09, SRMR = .02. 

Motivation. We used a five-item measure (α = .93) to capture motivation. Participants 

answered the questions on a scale from (1) strongly disagree to (7) strongly agree adapted from 

Weld and Funk (2005). Example questions included “I am motivated to be a good employee” and 

“I am motivated to perform highly at work.” A CFA supported a single underlying dimension for 

motivation, χ2(5) = 48.02, p < .001, CFI = .97, TLI = 0.95, RMSEA = .07, SRMR = .03. 

STUDY 2 RESULTS 

See Table 3 for a summary of the means and standard deviations for all the following variables. 

See Table 4 for a correlation matrix of all variables. We did not include any covariates in any of 

our analyses. 

Manipulation Checks  

Overall, participants in the control threat condition reported feeling significantly more 

anxiety than participants in the baseline condition, t(395) = 2.64, p = .008, Cohen’s d = .27, 

suggesting that the manipulation was successful. We then compared responses to the second 

manipulation check. Overall, participants in the two anger conditions (only anger and enemy-

directed anger) reported feeling significantly more angry than participants in the no anger 
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conditions (absent and only enemy) conditions, t(395) = 7.61, p < .001, Cohen’s d = .76. There 

was no interaction between the control threat and enemy-directed anger manipulations on our 

second manipulation check, F(3, 389) = .75, p = .521, η2 = .006. There was also no significant 

difference in anger scores between participants in the only anger condition and those in the 

enemy-directed anger condition, t(395) = .95, p = .340, Cohen’s d = .13. These results suggest 

that the manipulations were successful in inducing the intended psychological states. Once again, 

our manipulations had no effects on the other emotions measured (see Appendix H in the 

Supplementary Materials). 

Perceptions of Control and Certainty 

We submitted the perceptions of control and certainty measure to a 2 (control threat: 

absent vs. present) × 4 (enemy-directed anger: absent vs. only anger vs. only enemy vs. present) 

ANOVA. There was no main effect of control threat, F(3, 389) = .03, p = .875, η2 = .000. 

However, the analysis did yield a main effect of enemy-directed anger, F(3, 389) = 3.54, p 

= .015, η2 = .027, which was qualified by the expected interaction, F(3, 389) = 3.12, p = .026, η2 

= .023 (see Figure 2). This supports Hypothesis 1.  

To determine whether perceptions of control and certainty are primarily influenced by the 

experience of pure anger, the identification of an enemy, or the combinatorial experience of 

enemy-directed anger, we performed a series of pairwise comparisons. Consistent with 

Hypothesis 1a, within the control threat condition, scores in the enemy-directed anger condition 

were significantly higher than those in the absent condition, t(389) = 3.05, p = .002, Cohen’s d 

= .67, the only anger condition, t(389) = 3.33, p = .001, Cohen’s d = .70, and the only enemy 

condition t(389) = 2.66, p = .008, Cohen’s d = .66. These results, paired with large effect sizes, 
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support our prediction that it is the dual experience of identifying an enemy and feeling anger 

that increases perceptions of control and certainty after the experience of a control threat. 

Motivation  

We performed the same set of analyses with motivation entered as the dependent 

variable. Once again, the predicted interaction reached significance: F(3, 389) = 3.28, p = .021, 

η2 = .025 (see Figure 2), supporting Hypothesis 2. There was no main effect of enemy-directed 

anger, F(3, 389) = 1.97, p = .117, η2 = .015, nor of control threat, F(3, 389) = 2.48, p = .116, η2 

= .006. Importantly, within the control threat condition, scores in the enemy-directed anger 

condition were higher than those in the absent condition, t(389) = 2.89, p = .004, Cohen’s d 

= .71, the only anger condition, t(389) = 1.94, p = .053, Cohen’s d = .49, and the only enemy 

condition, t(389) = 1.94, p = .053, Cohen’s d = .54, supporting Hypothesis 2a. Overall, these 

results support our hypothesis that, in the wake of a control threat, it is the identification of a 

relevant enemy and the experience of anger at that enemy that increases motivation in 

comparison to either experiencing only anger or only identifying an enemy. Again, the 

considerable effect sizes also suggest that these results are not trivial. 

Moderated Mediation 

To test moderated mediation, we used the same analytical technique as Study 1. We 

entered control threat (absent vs. present) as the independent variable, perceptions of control and 

certainty as the mediator, motivation as the dependent variable and enemy-directed anger (absent 

condition only vs. present) as the moderator. The indirect effect was significant when enemy-

directed anger was present, coefficient = .25, SE = .13, CI [.04, .56] but not when enemy-

directed anger was absent, coefficient = -.17, SE = .10, CI [-.40, .01]. The index of moderated 

mediation did not include zero, coefficient = .42, SE = .17, CI [.13, .83], once again suggesting 
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that the indirect effects depend on the value of the moderator, and supporting Hypothesis 3. 

We also tested moderated mediation using a different coding scheme. We collapsed all 

the conditions except for enemy-directed anger into one variable (“absent”). We then entered 

control threat (absent vs. present) as the independent variable, perceptions of control and 

certainty as the mediator, motivation as the dependent variable and enemy-directed anger (absent 

vs. present) as the moderator. The indirect effect was significant when enemy-directed anger was 

present, coefficient = .26, SE = .13, CI [.03, .53] but not when enemy-directed anger was absent, 

coefficient = -.10, SE = .06, CI [-.23, .02]. The index of moderated mediation did not include 

zero, coefficient = .36, SE = .15, CI [.10, .67], once again suggesting that the indirect effects 

depend on the value of the moderator, and supporting our hypothesis. 

STUDY 2 DISCUSSION 

The results of Study 2 provide strong evidence for our theoretical account that it is the 

combinatorial experience of anger at a specific enemy following an experience of anxiety that 

drives perceptions of control and certainty and motivation. That is, the mere experience of anger 

or the mere salience of a relevant enemy following threat are not exclusively responsible for our 

results. Using broadly applicable and conservative manipulations, we believe that this study 

serves as compelling evidence for our theoretical narrative, which holds that the experience of 

anger towards a relevant enemy figure following an anxiety-inducing control threat increases 

perceptions of control and certainty and motivation.  

We tested the robustness of our model even more thoroughly in a third study. 

Specifically, we aimed to extend our model in two ways. First, we wanted to probe the 

applicability of our findings to real-world situations. Doing so can possibility provide 

practitioners, such as marketers or managers, with some potential advice on how to address 
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specific types of anger and anxiety perceived among consumers and employees. To try and 

achieve this end we operationalized motivation as effort and performance on different tasks. 

Second, we wanted to address the possibility that our findings in the first two studies 

were significantly influenced by methodological factors. Different biases associated with 

priming, lay theories, and self-report could account for a portion of the variance in our models. 

For instance, in the two previous studies we asked participants the extent to which they were 

experiencing anxiety and anger. By explicitly directing attention to these emotions, there could 

have been an unintentional priming effect, whereby participants’ emotional states were 

influenced by a type of implicit signal that they “should” or “should not” be experiencing certain 

emotions, not exclusively because of the induction (for similar concerns and procedures see 

Kugler at al., 2012). To avoid this possibility, we did not collect manipulation check data in this 

study. 

Similarly, there could be a lay theory (an expectation or belief; Zammuner, 2000) that 

feeling in control and certain is positively linked to motivation (Vroom, 1964). This could lead 

participants to report “superficially inflated” motivation. That is, because participants expect that 

being in control and feeling certain means that they are supposed to be more motivated they 

report higher motivation (also referred to sometimes as an “illusory correlation”; Podsakoff, 

MacKenzie, Lee, & Podsakoff, 2003). To decrease this possibility, for the present study we did 

not include a measure of perceived control and certainty.   

Furthermore, we recognize that self-report measures can be subject to biases, such as 

social desirability, consistency motif, and acquiescent responding (Podsakoff et al., 2003). Thus, 

we replaced our self-report measure of motivation with three different measures of objective 

performance that are minimally influenced by introspection. As mentioned previously, we 
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believe this technique can also attest to the real-world applicability of our findings. If we indeed 

find that the interaction between anxiety-inducing control threats and enemy-directed anger 

affects objective measures of motivation – an effect that cannot be explained by priming effects, 

lay theories, or self-report biases – that would serve as especially strong evidence for our model. 

STUDY 3 

Participants and Procedure 

The present study was conducted using a sample of 119 adult undergraduate students 

(Mage = 18.94, 62% female) at a large U.S. university. We employed a similar design to that of 

Study 1: Participants were randomly assigned to condition in a 2 (control threat: absent vs. 

present) × 2 (enemy-directed anger: absent vs. present) between-subjects factorial design, with 

motivation as our outcome measure of interest. As in Study 1, A G*Power analysis (Faul et al., 

2007) determined that a sample size of approximately 128 participants total (32 for each of the 

four experimental cells) would be adequate to obtain power of .80 to detect our hypothesized 

interactions at alpha = .05. However, given the limitations of our participant pool (the number of 

participants enrolled and the number of participants who signed up), we were only able to recruit 

30 participants per cell. We were originally able to collect 120 participants, but dropped one 

participant from the sample due to the fact that this participant did not fully complete the study. 

We did not collect any additional data after analyzing the current data set. After exposure to the 

experimental manipulations, participants completed objective measures of performance.  

Manipulations and Measures 

Control threat. Participants in the control threat condition read the same article and 

answered the same questions as in Study 1. Participants in the baseline condition read an article 

adapted from one that appeared in The New York Times. The article was about a pair of marine 
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biologists exploring ocean life near the Pacific coast. It was presented to participants as a 

learning styles task in which researchers can gauge personality by examining how individuals 

learn from certain materials, such as newspaper articles. After finishing the article, participants 

were instructed to write three new things they learned or would like to learn related to the article. 

Enemy-directed anger. Participants completed the same inductions (either no emotion or 

enemy-directed anger) as in Study 1. 

Motivation. Motivation is often examined within the context of performance (LePine, 

LePine, & Jackson, 2004; Locke & Latham, 1990; Porter, Bigley, & Steers, 2003; Van 

Knippenberg, 2000). Such research has demonstrated that high motivation is reflected in high 

performance (Locke & Latham, 2004; Steers, Mowday, & Shapiro, 2004). Indeed, Colquitt and 

Chertkoff (2002, p. 592) explicitly state that “task motivation is a key determinant of 

performance on almost any task”. We drew on this prior work and assessed motivation 

behaviorally using two separate performance tasks and time spent on one of these tasks to 

capture underlying motivation (the tasks were presented in random order).  

In one measure, participants were instructed to solve a series of anagrams by rearranging 

the letters of one word into another word (e.g., “rescue” into “secure”). Participants were given a 

set of 32 anagrams, all solvable, and could work for as long as they liked to solve the anagrams 

or give up at any point. There was more than one correct response per question, and the total 

number of correctly completed anagrams served as the performance measure (Schweitzer, 

Ordóñez, & Douma, 2004; Shah, Higgins, & Friedman, 1998). Given that there was no time limit 

on the anagram task (i.e., participants could work on the task as long as they liked), we used the 

time spent on the task as another measure of motivation. The underlying logic is that higher 

levels of performance and time spent is indicative of higher motivation. 



Anger and Enemyship  27 

The other measure was an analytical performance task that consisted of multiple-choice, 

GRE-style questions that each had one correct answer (Mrazek, Franklin, Phillips, Baird, & 

Schooler, 2013; Steele & Aronson, 1995). Participants were allotted 10 minutes to complete 

eight questions that tapped both math and verbal reasoning skill. An example question was “In a 

class of 78 students, 41 are taking French, 22 are taking German. Of the students taking French 

or German, 9 are taking both courses. How many students are not enrolled in either course?” 

(Christian & Ellis, 2011). There was only one correct response per question, and the total number 

of correct responses served as the performance measure. As these performance tasks were 

superficially unassociated with the control/emotion inductions, they would serve as a 

conservative test of our hypotheses. That is, if our manipulations impacted largely unrelated 

objective performance measures, this would again provide especially strong support for our 

predictions. 

STUDY 3 RESULTS 

See Table 5 for a summary of the means and standard deviations for all the following variables. 

See Table 6 for a correlation matrix of all variables. We did not include any covariates in any of 

our analyses. 

Time Spent on Anagram Task  

In order to examine time spent on the anagram task, we submitted the data to a 2 (control 

threat: absent vs. present) × 2 (enemy-directed anger: absent vs. present) ANOVA. In support for 

Hypothesis 2, the predicted crossover interaction was observed: F(1, 114) = 4.91, p = .029, η2 

= .041 (see Figure 3). There was no main effect of enemy-directed anger, F(1, 114) = 2.43, p 

= .122, η2 = .021, nor of control threat, F(1, 114) = .42, p = .517, η2 = .004. Within the control 

threat condition, participants in the enemy-directed anger condition spent significantly more time 



Anger and Enemyship  28 

on the task than participants in the no enemy-directed anger condition, t(114) = 2.74, p = .007, 

Cohen’s d = .74, supporting Hypothesis 2a. 

Anagram Performance 

We then analyzed the second objective measure of performance, the anagram task, using 

the same 2 × 2 ANOVA. The predicted interaction was observed: F(1, 114) = 4.20, p = .043, η2 

= .036 (see Figure 4), supporting Hypothesis 2. There was no main effect of enemy-directed 

anger, F(1, 114) = 1.50, p = .223, η2 = .013, and no main effect of control threat, F(1, 114) = 

1.09, p = .299, η2 = .009. In the control threat condition, participants in the enemy-directed anger 

condition performed significantly better than participants in the no enemy-directed anger 

condition, t(114) = 2.38, p = .019, Cohen’s d = .66. Once again, this supports Hypothesis 2a. 

Analytical Task Performance  

We performed the same ANOVA using performance on the analytical task as the 

dependent variable. The predicted interaction almost emerged: F(1, 115) = 3.92, p = .050, η2 

= .033 (see Figure 5). There was no main effect of enemy-directed anger, F(1, 115) = .43, p 

= .512, η2 = .004, nor of control threat, F(1, 115) = .84, p = .362, η2 = .007. Within the control 

threat condition, participants in the enemy-directed anger condition performed better than 

participants in the no enemy-directed anger condition, t(115) = 1.91, p = .059, Cohen’s d = .52, 

again supporting Hypothesis 2a. 

STUDY 3 DISCUSSION 

Overall, Study 3 provides strong support for our model (all effect sizes would be 

categorized as “medium-large” according to conventional standards; Cohen, 1969; Williams & 

Andrews, 2013). We demonstrate that when participants are given the opportunity to express 

anger after feeling anxious, their performance increases, indicative of heightened motivation. 
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Furthermore, by using two types of performance measures – one with a time limit and one 

without – we increase the generalizability of our findings. Notably, we also diminish the 

possibility that certain methodological factors significantly biased our model. 

GENERAL DISCUSSION 

Drawing on appraisal theory and the avoidance-approach threat-defense model (Jonas et 

al., 2014), we hypothesized and found that enemy-directed anger following an anxiety-inducing 

control threat increases perceptions of control and certainty. This in turn boosts both objective 

and subjective indicators of motivation. Thus, we show that two negative emotions together, 

anxiety and anger, can elicit surprisingly strong positive effects. We provided evidence for our 

hypotheses across three studies; this evidence is presented in overview in Table 7. First, we 

demonstrated that the interaction between an anxiety-inducing control threat and enemy-directed 

anger can have significant effects on reports of perceived control and certainty and motivation. 

Second, we provided insight into underlying mechanisms by revealing that the interactive effect 

of threat and enemyship on motivation occurs via a corresponding increase in control and 

certainty perceptions. Third, we thoroughly tested our theoretical propositions by pinpointing the 

exact phenomenon underlying our findings. We found that after a control threat it is indeed the 

dual experience of anger and the presence of a relevant enemy figure that increases perceptions 

of control and certainty, and not just the isolated experience of anger or the mere salience of an 

enemy. Fourth, we tested the strength and applicability of our model using objective measures 

not susceptible to biases sometimes associated with introspective measures (Podsakoff et al., 

2003). Our findings provide convergent evidence, across both students and adults, behavioral 

tasks and self-report measures, that the specific progression from anxiety to anger increases 

perceptions of control and certainty and hence, motivation.  
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Implications 

We demonstrate that emotions play a critical role in the control-maintenance function of 

enemyship. That is, just considering the cognitive salience of an enemy following a control threat 

paints an incomplete picture of the underlying processes. Emotion, particularly anger, plays 

several important roles. We propose that the identification of an enemy following a control threat 

is often accompanied by anger. The feeling of anger along with the identification of an enemy 

then increases one’s sense of control and certainty (Smith & Ellsworth, 1985). This calls for a 

reinterpretation of past research examining the socio-cognitive functions of enemyship (e.g., 

Sullivan et al., 2010). Though our work does not contradict such research, we feel that by failing 

to account for the role of anger, scholars have overlooked a significant portion of the variance in 

models predicting control and certainty. That is to say, we urge future researchers to consider the 

role of emotion when investigating interpersonal enemyship. 

Our methodology also advances our understanding of these phenomena above other work 

examining main effects and correlational designs (Jonas et al., 2014). While many scholars 

working on threat and defense processes have posited an avoidance-approach temporal sequence, 

we independently manipulated the experience of avoidance-oriented affect (through a control 

threat that induced anxiety) and subsequent approach orientation in order to examine their 

interactive impact. In our studies anger plays a unique role in activating an approach orientation. 

It provides a burst of energy required to “attack” the perceived transgressor, usually through 

confrontation, retaliation, revenge, or aggression (Anderson & Bushman, 2002). Thus, we 

contribute to the broad theory of threat-defense dynamics. We provide empirical evidence that 

individuals initially respond to control threats with anxiety (associated with an avoidance 

motivation), but then shift to anger (associated with an approach motivation) after given an 
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opportunity to defend against the threat (in this case, by identifying a focal enemy). Future 

studies in the threat-defense literature should apply this moderation approach in broader ways 

when examining interpersonal enemyship. 

We also extend previous work by examining a downstream effect of control threats. 

Namely, we look at how such threats influence not only perceptions of control and certainty, but 

also actual behavior. In doing so, our findings contribute to compensatory control theory (Kay & 

Eibach, 2013), which asserts that people respond to threats to personal control with 

compensatory strategies intended to increase control, such as bolstering personal agency (Kay, 

Gaucher, Napier, Callan, & Laurin, 2008). In a recent meta-analysis on compensatory control 

theory (Landau et al., 2015), the theoretical model stopped at the use of different strategies (i.e., 

after reduced perceptions of control, individuals engage one of four compensatory strategies). 

While such research has extensively examined how compensatory strategies influence self-

reports of control and sometimes motivation, little work has been done on how these strategies 

subsequently influence objective behaviors. By examining impartial measures of motivation our 

study is one of the first to test whether we actually see threatened individuals behave in a way 

consistent with compensatory control strategies. Our findings show that indeed they do, thereby 

further contributing to the wide predictive capabilities of compensatory control theory.  

In line with expectancy theory, perceptions of control and certainty are partially the 

foundation for heightened motivation. Accordingly, future research could investigate whether 

our findings generalize to other such behaviors. According to our results, a control threat 

followed by enemy-directed anger would likely affect other behaviors which also increase as a 

function of high perceptions of control and certainty. For instance, risk-seeking behavior is 

observed much more frequently when individuals perceive control and certainty over the 
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situation, as they sense a lower probability of losing a gamble (Gino & Margolis, 2011; 

McDaniels, Axelrod, Cavanagh, & Slovic, 1997). Thus, any risky behaviors, such as drug use 

(Horvath & Zuckerman, 1993) or financial investing (Wärneryd, 1996), could increase along 

with perceptions of control and certainty following an anxiety-inducing control threat. 

Another potential contribution of the present studies is that anger does not always lead to 

purely negative outcomes, as some studies might suggest (see Anderson & Bushman, 2002). Past 

research has tended to focus on the damaging effects of anger with regard to variables like 

riskiness, interpersonal aggression, counterproductive work behaviors, and unethical decision-

making (Fox & Spector, 1999, Kligyte, Connelly, Thiel, & Devenport, 2013; Lerner & Keltner, 

2001). However, a nascent area of research is exploring the less harmful side of anger (Friedman 

et al., 2004; Sinaceur & Tiedens, 2006; Tagar, Federico, & Halperin, 2011). Consider Tagar et 

al., who showed that under certain conditions, anger can actually decrease protracted conflict. 

Our results demonstrate that anger at an enemy following a control threat actually increases 

perceptions of control and certainty and motivation, reinforcing the idea that anger is not always 

detrimental. 

The present studies also attest to the temporal, dynamic nature of emotional experience. It 

is not sufficient to examine the discrete impact that an emotion, such as anxiety, can yield on 

dependent variables; researches should also consider the specific way in which these feelings 

develop over time. We echo previous research (e.g., Bledow, Rosing, & Frese, 2013) in 

highlighting the importance of the temporal dimension. However, our studies go beyond tracking 

the progression of a variable over time. Instead, they specifically demonstrate how external 

changes in the individual’s experience can drastically change the impact of a variable over time. 

In this case, the subsequent experience of anger at an enemy reverses the otherwise intuitive 
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negative effects that anxiety provoking control threats have on perceptions of control and 

certainty and motivation. 

One important implication of our results is that individuals and groups may often draw on 

the control-restorative function of enemy-directed anger by scapegoating undeserving targets 

during times of social uncertainty. In short, there could be a psychological “tragedy of the 

commons” when it comes to interpersonal enemyship. Any given individual may derive some 

psychological benefit from venting anger at an enemy during, say, a period of economic crisis. 

But society as a whole certainly suffers from such processes, which can quickly scale up to 

intergroup prejudice and acts of violence. This phenomenon has been well documented in the 

literature (e.g., Rothschild et al., 2012; Staub, 1989), and in this connection our current work 

illuminates the detailed cognitive-emotional dynamics of such scapegoating behavior. However, 

it is critical that the lessons of this research not be forgotten. Researchers and applied workers in 

the areas of intergroup and interpersonal conflict should bear in mind that individuals have 

strong psychological incentives to identify enemies when confronted by anxious uncertainty. To 

avoid undue and potentially violent scapegoating, it is vital that future research investigate 

alternative means for increasing control and motivation in the wake of threat. 

Limitations and Future Directions 

Our studies are certainly not without limitations. For instance, the effect sizes and p-

values associated with our overarching interaction hypothesis were not as strong as they could 

be, indicating that the interaction between control threats and enemy-directed anger accounts for 

a small portion of the variance in perceptions of control and certainty and motivation (although 

they are somewhat comparable to other studies; Major et al., 2016). Some of the key 

comparisons appeared to be stronger. For example, within the control threat condition in Study 2 
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perceptions of control and certainty in the enemy-directed anger condition were significantly 

higher than those in the absent condition, the only anger condition, and the only enemy 

condition, all at p < .01.We find this to be both counterintuitive and interesting, especially 

because it decouples enemy-directed anger from mere feelings of anger and the mere presence of 

an enemy. Although our effect sizes are somewhat inconsistent, we nevertheless find the overall 

pattern across the studies to be quite compelling. These are theoretically specified interaction 

patterns using relatively artificial (e.g., written prompt) manipulations. We believe they 

demonstrate – under contexts of high experimental control – causal processes that could almost 

certainly be amplified in comparable real-world scenarios. 

Another possible limitation is that although the specific operationalizations differed, we 

used generally similar induction procedures in all three studies. That is, each manipulation 

involved introspection at the personal level regarding how the individual feels about a particular 

topic. Future research using other emotion induction techniques would certainly strengthen the 

results presented here. For instance, Lobbestael, Arntz, and Wiers (2008) compared four 

different anger-induction techniques in the lab and showed that unjustified harassment strikingly 

increased cardiovascular activity and self-reports of anger. Testing whether higher levels of 

anger (induced through a more potent method) that follow a control threat correspond with 

greater perceptions of control and certainty and motivation would help signify whether the 

relationship among these variables is robust across experimental procedures, and perhaps even 

whether the relationships are linear or curvilinear. We would expect that given we observed the 

predicted effects using introspective manipulations, our results would only be strengthened 

through the use of more immersive inductions. 
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Future research could consider how factors such as personality traits, cultural norms, and 

individual backgrounds interact with affective experiences to influence subsequent behavior, in 

addition to emotional experiences. For example, one potential moderator of the relationship 

between control threat and perceptions of control and certainty is emotional intelligence, which 

is the capacity to process emotional information accurately and efficiently (Mayer & Salovey, 

1995). A review of the literature indicates that individuals high in emotional intelligence show 

healthier reactions in response to adverse situations. For instance, emotionally intelligent 

individuals showed more resilience after a negative mood induction (Schutte, Malouff, Simunek, 

McKenley, & Hollander, 2002). In addition, Schutte, Schuettpelz, and Malouff (2001) found that 

participants high in emotional intelligence solved more anagrams in both calming and frustrating 

situations than did participants low in emotional intelligence. The evidence thus suggests that 

high emotional intelligence might also serve as a buffer by mitigating the undesirable 

consequences of control threats on anger, perceptions of control and certainty, and motivation. 

On the other hand, it is possible that other personality factors could increase the 

likelihood that certain individuals might seek out clear enemies as a response to the threat of 

uncertainty. For instance, Sullivan et al. (2010) found in one study that individuals low in 

dispositional internal locus of control were especially likely to perceive themselves as having 

powerful enemies when confronted with a control threat. A related possibility is that people high 

in need for affect (Maio & Esses, 2001) may benefit especially from experiencing anger in the 

aftermath of anxiety. Furthermore, it would be important to determine whether such behavior 

depends on the gender. Are men more likely to seek out enemies than women? Based on 

evolutionary factors (Cialdini & Trost, 1998), we are inclined to associate men with aggression, 

dominance, and power, while we tend to associate women with kindness, caring, and friendliness 
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(frequently referred to as the motivation to “tend and befriend”; Taylor et al., 2000). The 

aggression of men is often considered critical to obtaining limited resources and protecting loved 

ones from harm. Therefore, it stands to reason that men would be more likely than women to 

seek out, aggress towards, and neutralize potentially dangerous enemies. 

Another direction for future research would be investigating whether an enemy must be 

perceived as surmountable or vulnerable in order for anger to serve a control-restorative 

function. Our theoretical perspective assumes that the transition from perceiving the world as 

random and chaotic to navigable via the identification of a human enemy occurs because human 

enemies are perceived as relatively more surmountable than chaotic forces. In the current studies, 

we did not explicitly compare the psychological experience of perceiving a surmountable versus 

an insurmountable enemy. At least some of the enemy figures used in our operationalizations – 

such as a U.S. Senator (Studies 1 & 3) – were probably perceived as relatively impervious to any 

actions that could be taken by our participants. Nevertheless, participants may have felt that they 

have some power over Senators, who are dependent on voting patterns of the people.  

Hence the question remains as to whether being confronted with the image of a truly 

insurmountable enemy would have the same control-restorative effects observed in our studies. 

Would a person living in a military dictatorship feel a sense of control if they were reminded of 

their dictator? While current data cannot definitively resolve this issue, two prior observations 

suggest that even insurmountable enemies might sometimes serve a control-restorative function. 

First, Sullivan et al. (2010) found that being confronted with a mysteriously powerful enemy 

actually boosted perceived control after threat more than being confronted with an enemy who 

was weak and easily defeated. Second, such effects may occur because of a more general 

principle that has been empirically documented (Landau et al., 2015) – that people can 
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experience a boost to perceived control when they perceive any structure in the universe, even if 

that structure is negatively valenced. This observation is related to findings from system 

justification theory. It is possible that a person living in a dictatorship would experience more 

perceived control if they could attribute their sufferings to a dictator rather than to caprice. 

With these observations in mind, it is still critical to recall that the novel contribution of 

the current studies is an application of precepts from appraisal theory – namely, showing that the 

certain emotion of anger is critical for an enemy’s control-restorative effect. Thus, the key factor 

may not be whether an enemy is perceived as insurmountable or not, but whether they inspire 

anger (or some other certain emotion) or fear (or some other uncertain emotion).  

In this connection, we believe it would be worthwhile to explore the effects of other 

emotions on motivation in order to create a more comprehensive classification scheme. Different 

subsets of emotions following different affective experiences may yield various effects on 

perceptions of control and certainty and motivation. Identifying which emotions most strongly 

influence motivation would be a foundational building block in contributing to a theory of work 

motivation. For example, according to appraisal theory, experiencing an episode of intense fear 

after anxiety is likely to exacerbate already decreased levels of perceptions of control and 

certainty because fear is characterized by uncertainty (Lerner & Keltner, 2001; Smith & 

Ellsworth, 1985; Tiedens & Linton, 2001). This would probably result in especially low levels of 

motivation. It would also be interesting to examine the effects of positive emotions, such as an 

episode of pride, following a control threat, which could address whether emotional experiences 

that differ in valence can also alter ensuing behaviors. 

 Conclusion 

In the present paper, we drew upon appraisal theory and showed that the dual experience 
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of two different negative emotions can sometimes culminate in positive outcomes. Across three 

studies we demonstrated that the opportunity to experience anger towards a relevant enemy 

figure (compared to no such opportunity) following an anxiety-inducing control threat increases 

perceptions of control, certainty, and motivation. These results held across different samples and 

manipulations. Working within an avoidance-approach temporal framework, we hope to 

illustrate the importance of dynamic emotional experiences, and how anger can serve a 

functional role in the process of enemyship.  
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Footnotes

1 Control and certainty – though conceptually distinct – are closely related in phenomenological 

experience. Certainty is the degree to which future events seem predictable and comprehensible, 

while control is the degree to which events seem to be brought about by individual or situational 

agency (Lerner & Keltner, 2000, 2001). Classic theoretical perspectives in social science 

converge with recent research to suggest that perceived order in the environment (certainty) is 

the psychological basis for perceptions of personal control (Kay, Laurin, Fitzsimons, & Landau, 

2014; Kay et al., 2015). Hence, in any given context, perceptions of certainty (e.g., regarding 

how to navigate the environment, what kind of tasks to perform, etc.) are likely to be strongly 

linked with perceptions of personal control. 
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Table 1. 
Means and standard deviations per condition among Study 1 variablesa,b 

Baseline Control Threat 

Enemy-directed Anger No enemy-directed anger Enemy-directed Anger No enemy-directed anger 

n 42 37 36 42 

Anxiety scorec 3.54 (1.65) 2.61 (1.49) 3.88 (1.54) 4.10 (1.67) 

Anger scored 3.80 (1.88) 2.99 (2.04) 3.41 (1.89) 3.06 (1.68) 

PCCe 4.04 (1.16) 4.50 (1.37) 4.65 (1.25) 4.04 (1.42) 

Motivationf 5.12 (1.13) 5.49 (1.08) 5.63 (1.13) 5.21 (1.42) 
a total n = 157 
b standard deviations are shown in parentheses 
c scores measured on a scale from one to nine; administered after the control threat induction 
d score measured on a scale from one to nine; administered after the enemy-directed anger induction 
e abbreviation for perceptions of control and certainty; self-report scale measured on a scale from one to seven 
f self-report scale measured on a scale from one to seven 



Anger and Enemyship  52 

Table 2.  
Descriptive statistics and correlations among variables in Study 1. 

Variable M SD 1. 2. 3. 4. 5. 6.
1. Anxiety 3.79 1.74 - 

2. Anger 3.32 1.88 .43* - 

3. PCC 4.29 1.32 -.09 -.07 - 

4. Motivation 5.34 1.21 .03 -.04 .23* - 

5. Gender .47 .50 -.02 -.03 -.08 -.04 - 
6. Age 19.26 1.07 .04 .04 .05 -.04 .01 - 
a total n = 157 
Gender coded as 0 = Male, 1 = Female. 
*p < .01.
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Table 3. 
Means and standard deviations per condition among Study 2 variablesa,b 

Baseline Control Threat 

Absent Only Anger A+ Ec Only Enemy Absent Only Anger A + Ec Only Enemy 

n 48 49 42 56 61 56 44 41 

Anxiety scored 3.12 (1.76) 3.34 (1.91) 2.85 (1.94) 2.96 (1.90) 3.75 (2.27) 3.72 (2.26) 3.38 (1.86) 3.44 (1.85) 

Anger scoree 2.70 (1.85) 4.42 (2.11) 4.53 (2.63) 3.10 (2.16) 2.36 (1.72) 4.84 (2.49) 4.14 (2.54) 3.20 (2.22) 

PCCf 5.30 (1.08) 4.74 (1.36) 5.07 (1.49) 5.27 (1.05) 4.90 (1.21) 4.82 (1.33) 5.64 (1.00) 4.93 (1.15) 

Motivationf 5.71 (1.21) 5.01 (1.52) 5.42 (1.54) 5.39 (1.52) 5.30 (1.23) 5.53 (1.26) 6.05 (0.83) 5.49 (1.20) 
a total n = 397 
b standard deviations are shown in parentheses 
c abbreviation for enemy-directed anger condition 
d score measured on a scale from one to nine; administered after the control threat induction 
e score measured on a scale from one to nine; administered after the enemy-directed anger induction 
f self-report scale measured on a scale from one to seven  
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Table 4.  
Descriptive statistics and correlations among variables in Study 2. 

Variable M SD 1. 2. 3. 4. 5. 6.
1. Anxiety 3.67 2.20 - 

2. Anger 3.62 2.37 .55* - 

3. PCC 5.07 1.24 -.44* -.36* - 

4. Motivation 5.47 1.33 -.24* -.21* .42* - 

5. Gender .56 .50 .07 -.04 .00 .04 - 
6. Age 34.37 10.44 .01 .01 .07 .03 .08 - 
a total n = 397 
Gender coded as 0 = Male, 1 = Female. 
*p < .01.
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Table 5. 
Means and standard deviations per condition among Study 3 variablesa,b 

Baseline Control Threat 

Enemy-directed Anger No enemy-directed anger Enemy-directed Anger No enemy-directed Anger 

n 25 32 35 27 

Anagram timec 386.03 (196.31) 412.33 (235.74) 448.70 (244.85) 297.69 (154.20) 

Anagram performanced 11.79 (8.30) 12.97 (8.16) 13.23 (7.43) 8.56 (6.73) 

Analytical performancee 3.56 (2.20) 4.00 (1.67) 3.91 (1.79) 3.04 (1.53) 
a total n = 119 
b standard deviations are shown in parentheses 
c measured in seconds 
d behavioral task with a minimum value of zero and a maximum value of 32 
e behavioral task with a minimum value of zero and a maximum value of eight 
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Table 6.  
Descriptive statistics and correlations among variables in Study 3. 

Variable M SD 1. 2. 3. 4. 5. 

1. Anagram time 391.54 219.41 - 

2. Anagram performance 11.80 7.79 .72* - 

3. Analytical performance 3.66 1.82 .33* .38* - 

4. Gender .63 .49 .14 .13 -.16 - 

5. Age 18.98 1.61 -.02 -.07 .05 .01 - 
a total n = 119 
Gender coded as 0 = Male, 1 = Female. 
*p < .01.
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Table 7.  
Comparison of hypotheses across the three studies. 

Study 1 Study 2 Study 3 

Hypothesis 1 
Supported 
p = .010 
η2 = .042 

Supported 
p = .026 
η2 = .023 

Not tested 

Hypothesis 1a 
Supported 
p = .039  

Cohen’s d = .46 

Supported 
p = .002 

 Cohen’s d = .67 
Not tested 

Hypothesis 2 
Supported 
p = .042 
η2 = .027 

Supported 
p = .021 
η2 = .025 

Time on anagram task Supported 
p = .029, η2 = .041 

Anagram performance Supported 
p = .043, η2 = .036 

Analytical performance Not Supported 
p = .050, η2 = .033 

Hypothesis 2a Not Supported 
p = .135 

Supported 
p = .004  

Cohen’s d = .71 

Time on anagram task Supported 
p = .007, Cohen’s d = .74 

Anagram performance Supported 
p = .019, Cohen’s d = .66 

Analytical performance Not Supported 
p = .059, Cohen’s d = .52 

Hypothesis 3 Supported Supported Not tested 
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Figure Captions 

Figure 1. The left graph displays the interaction between control threat (absent vs. present) and 
enemy-directed anger (absent vs. present) on perceptions of control and certainty, and the right 
graph displays the interaction between control threat (absent vs. present) and enemy-directed 
anger (absent vs. present) on motivation in Study 1. Both variables were measured on a seven-
point scale. 

Figure 2. The left graph displays the interaction between control threat (absent vs. present) and 
enemy-directed anger (absent vs. only anger vs. anger at enemy vs. only enemy) on perceptions 
of control and certainty, and the right graph displays the interaction between control threat 
(absent vs. present) and enemy-directed anger (absent vs. only anger vs. anger at enemy vs. only 
enemy) on motivation in Study 2. Both variables were measured on a seven-point scale. 

Figure 3. Interaction between control threat (absent vs. present) and enemy-directed anger 
(absent vs. present) on time spent on the anagram task (in seconds) in Study 3. No time limit was 
imposed. 

Figure 4. Interaction between control threat (absent vs. present) and enemy-directed anger 
(absent vs. present) on anagram performance in Study 3. The minimum possible score was zero 
correct, and the maximum possible score was 32 correct out of 32.  

Figure 5. Interaction between control threat (absent vs. present) and enemy-directed anger 
(absent vs. present) on analytical performance in Study 3. The minimum possible score was zero 
correct, and the maximum possible score was eight correct out of eight.  
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Figure 1.
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Figure 2.
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Figure 3. 
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Figure 4. 
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Figure 5. 
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Appendix A: Preliminary study. 

Appendix B: Additional variables collected in Studies 1-3. 

Appendix C: Manipulations and measures for the additional study. 

Appendix D: Measures for additional variables collected in Studies 1-3. 

Appendix E: Manipulations and measures for Study 1.  

Appendix F: Manipulations and measures for Study 2. 

Appendix G: Manipulations and measures for Study 3. 

Appendix H: Results of manipulations on non-target emotions in Studies 1 and 2. 

Note. Descriptions of manipulations or measures were never visible to participants in any study. 
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Appendix A: Preliminary study. 

Before completing the studies presented in the body of our manuscript, we originally ran 

a preliminary study that did not provide statistically significant support for our theoretical 

analysis. We did not include the results of this study in the Methods section of our manuscript 

because manipulation checks indicated that our inductions were not effective, and we believe we 

resolved this issue by using different manipulations in our later studies. 

We conducted the study using a sample of 128 adult undergraduate students (Mage = 

21.27, 49% female) at a large U.S. university. Sample size was determined based on the average 

sample sizes from other papers on this topic (e.g., Rothschild et al., 2012; Sullivan et al., 2010), 

and on the availability of students in our research pool. We originally collected 130 participants, 

but dropped two participants from the sample because they did not fully complete the study. We 

did not record which condition they were originally in. We did not collect any additional data 

after analyzing the current data set. Participants were randomly assigned to one of six conditions 

in a 3 (control threat: absent, concrete, abstract) × 2 (anger: absent vs. present) between-subjects 

factorial design.  

We designed our control threat manipulation based on theorizing suggesting that a threat 

to a higher-order, abstract sense of control and certainty would be more threatening and 

impactful than a lower-order, concrete threat (Sullivan, Landau, & Kay, 2012). In all control 

threat conditions, participants were asked to describe one goal that they considered important to 

meet in order to be a valuable person (for example, getting a good job after college). In the 

absent condition, participants were subsequently asked to list three factors that led them to have 

the goal they had just described. In the concrete threat condition, participants were subsequently 

asked to list three uncertainties they had as to how exactly they would be able to meet the goal 
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just described. In the abstract threat condition, participants were subsequently asked to list three 

uncertainties they had as to whether or not meeting the goal just described would actually make 

them a valuable person. 

To assess the effectiveness of our first manipulation, participants rated the degree to 

which they were currently experiencing 21 emotion adjectives on a scale ranging from (1) Do 

not feel at all to (9) Feel stronger than I ever have (similar to the anchor points used in the 

Positive and Negative Affect Schedule; Watson, Clark, & Tellegen, 1988). The survey included 

three items (α = .75) intended to measure anxiety (anxious, tense, uncomfortable). The remaining 

items were fillers (e.g., happy). Participants were then randomly assigned to a condition intended 

to induce either anger or no specific emotion. 

In the anger present condition, anger was experimentally induced by the writing task 

developed by Strack, Schwarz, and Gschneidinger (1985), and validated in multiple studies (e.g., 

Dunn & Schweitzer, 2005; Huntsinger, 2013; Kugler, Connolly, & Ordóñez, 2012; Milkman, 

2012; Norton & Gino, 2014; Tiedens & Linton, 2001; Todd, Forstmann, Burgmer, Brooks, & 

Galinsky, 2015). Participants were asked to write in detail (at least three paragraphs) about a 

time when they vividly experienced anger. They were asked to imagine how the specific emotion 

felt, to describe the experience of the emotion, and to avoid including any other feelings in their 

descriptions. In the anger absent condition, participants were asked to take a moment and think 

about the last building they were in and to describe it in as much detail as they could, writing at 

least three paragraphs. 

To assess the effectiveness of our second manipulation, participants again rated the 

degree to which they were currently experiencing 21 emotion adjectives on a scale ranging from 

(1) Do not feel at all to (9) Feel stronger than I ever have. The survey included three items (α
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= .88) intended to measure anger (angry, mad, irritated). The remaining items were fillers (e.g., 

sad). 

The results of our first manipulation check showed that participants in the control threat 

abstract condition and those in the control threat concrete condition did not experience more 

anxiety than those in the absent/neutral condition. Specifically, reported anxiety in the abstract 

threat condition (M = 4.02, SD = 1.94) was not significantly different from that in the neutral 

threat condition (M = 3.77, SD = 1.70), t(125) = .67, p = .504. There was no significant 

difference between scores in the concrete condition (M = 3.91, SD = 1.65) and those in the 

neutral condition, t(125) = .37, p = .715. In addition, there was also no significant difference 

between those in the concrete threat condition and those in the abstract threat condition, t(125) 

= .31, p = .761. 

The results of our second manipulation check showed that participants in the anger 

condition (M = 4.05, SD = 2.00) did experience more anger than those in the neutral condition 

(M = 2.66, SD = 1.63), t(126) = 4.31, p < .001. There was no interaction between control threats 

and anger, F(2, 122) = 1.74, p = .180. This explains why we continued to use this anger 

manipulation in the other three studies reported in the main body of the text. 

We submitted the perceptions of control and certainty measure to a 3 (control threat: 

absent, concrete, abstract) × 2 (anger: absent vs. present) ANOVA. There was no support for the 

expected crossover interaction pattern, F(2, 122) = .97, p = .382. 

Due to the ineffectiveness of our control threat induction, we redesigned our 

manipulations, which are reported in Studies 1, 2, and 3 in the main text. We did not include a 

measurement of motivation in this preliminary study. In the process of redesigning our 

manipulations we recognized that there is a theoretical reason to expect that perceptions of 



Supplementary Materials   5 

control and certainty influence motivation. Accordingly, we included measures of motivation in 

the three other studies. 
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Appendix B: Additional variables collected in Studies 1-3. 

In all three studies we also collected measures of meaning of life, risk taking, and trait 

emotional intelligence. These measures were intended to be more exploratory, as our central 

theoretical analysis focused on the impact of control threat and enemy-directed anger on 

perceived control and certainty as well as motivation. We did not report the results of these 

measures in the main text because none were significantly influenced by or interacted with our 

manipulations.   

We measured these particular variables because there is evidence to suggest that 

enhanced perceptions of control and certainty would positively relate to a variety of other 

constructs (for perceived meaning in life: Morgan & Robinson, 2013; for risk-seeking: Lerner & 

Keltner, 2000, 2001; for trait emotional intelligence: Schutte, Malouff, Simunek, McKenley, & 

Hollander, 2002; Schutte, Schuettpelz, & Malouff, 2001).

It is unclear to us why these variables were unaffected by or did not interact with our 

manipulations. One possibility is that our effects were somewhat small, and since these variables 

were more distally related to our inductions, and included at the end of the study, it is quite 

possible that the effects simply wore off (also known as “emotion dissipation”, Fredrickson & 

Branigan, 2005; Gilovich, Medvec, & Kahneman, 1998). Another possibility is that while 

control and certainty perceptions and motivation tend to be fairly situationally malleable, these 

constructs have more of a dispositional quality and hence may have been more resistant to our 

inductions (Landau, Kay, & Whitson, 2015). Regardless of the reason for our null effects, in our 

General Discussion we encourage future researchers to include such measures when conducting 

similar studies. Our null effects do not necessarily mean that these variables do not serve an 

important role in the process of control and certainty restoration through enemy-directed anger.
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If we observe across other studies conducted by other researchers that these variables are 

continuously unaffected by similar manipulations, then we can more confidently state that they 

are not of importance in this context. 
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Appendix C: Manipulations and measures for the additional study.

Please describe one goal that you consider important for you to meet in order to be a valuable 
person (for example, getting a good job after college). Your honest response is appreciated. 

_______________________________________________________

_______________________________________________________

_______________________________________________________ 

{absent condition} 

Please list three factors that led you to have the goal you just described. Even if something 
doesn’t come to mind immediately, please reflect for a moment on any factors that led you to 
want to meet this goal.

1. 

______________________________________________________________________________

______________________________________________________________________________

2. 

______________________________________________________________________________

______________________________________________________________________________ 

3. 

______________________________________________________________________________

______________________________________________________________________________ 

{concrete threat condition} 

Please list three uncertainties you have as to how exactly you’ll be able to meet the goal you just 
described. Even if something doesn’t come to mind immediately, please reflect for a moment on 
any uncertainties you have as to how you’ll meet your goal. 
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1. 

______________________________________________________________________________

______________________________________________________________________________

2. 

______________________________________________________________________________

______________________________________________________________________________ 

3. 

______________________________________________________________________________

______________________________________________________________________________ 

{abstract threat condition} 

Please list three uncertainties you have as to whether or not meeting the goal you just described 
would actually make you a valuable person. Even if something doesn’t come to mind 
immediately, please reflect for a moment on any uncertainties you have as to whether meeting 
your goal would actually make you truly valuable. 

1. 

______________________________________________________________________________

______________________________________________________________________________

2. 

______________________________________________________________________________

______________________________________________________________________________ 

3. 

______________________________________________________________________________

______________________________________________________________________________ 
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{manipulation check I} 

Please rate very carefully the degree to which you are currently experiencing each of the 
following feelings (circle one number on each scale):  

 Do not feel    Feel stronger 

at all than I ever have 

Lonely 1 2 3 4 5 6 7 8 9 

Successful 1 2 3 4 5 6 7 8 9 

Scared 1 2 3 4 5 6 7 8 9 

Hostile  1 2 3 4 5 6 7 8 9 

Guilty  1 2 3 4 5 6 7 8 9 

Bold 1 2 3 4 5 6 7 8 9 

Gleeful 1 2 3 4 5 6 7 8 9 

Self-assured 1 2 3 4 5 6 7 8 9 

Anxious 1 2 3 4 5 6 7 8 9 

Delighted 1 2 3 4 5 6 7 8 9 

Downhearted 1 2 3 4 5 6 7 8 9 

Enthusiastic 1 2 3 4 5 6 7 8 9 

Sad  1 2 3 4 5 6 7 8 9 

Happy 1 2 3 4 5 6 7 8 9 

Furious 1 2 3 4 5 6 7 8 9 

Uncomfortable1 2 3 4 5 6 7 8 9 

Fearful 1 2 3 4 5 6 7 8 9 

Tense 1 2 3 4 5 6 7 8 9 

Annoyed 1 2 3 4 5 6 7 8 9 

Determined 1 2 3 4 5 6 7 8 9 

Excited 1 2 3 4 5 6 7 8 9 
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Key: 
Brown: Anxiety items 
Blue: Sadness items 
Purple: Fear items 
Red: Anger items 
Green: Happy items 
Orange: Proud items 
Yellow: Positive items 
Black: Guilt item 

{anger induction} 

Remembering an experience in your life. 

Please try to remember an experience in the past 2 years that left you feeling extremely angry. 
Try to pick a situation in which you felt more anger than any other emotion. Try not to pick a 
situation in which you felt an emotion other than anger, or in which you felt mixed emotions.   

Try to imagine yourself back in that situation and try to recall as vividly as you can just what 
being so angry felt like. Don’t just think about being so angry; try to actually feel the anger, as 
though you were experiencing it right now; this will help you write a more realistic account. Try 
to focus on the experience of anger itself, what it felt like at the time, not on what came before or 
after. 

Now try to describe that feeling to a best friend or relative. It is very important that your friend 
understands exactly how you felt during the incident and why you felt that way.  

Please write what you would tell your friend or relative. Include as much detail as possible. As a 
guide, we expect that your story be at least three paragraphs – please turn the page over for more 
space as needed.  

Remember: Your reply is completely anonymous. 

_______________________________________________________

_______________________________________________________

_______________________________________________________ 

_______________________________________________________

_______________________________________________________

_______________________________________________________ 

_______________________________________________________
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_______________________________________________________

_______________________________________________________ 

_______________________________________________________

_______________________________________________________

_______________________________________________________ 

{neutral induction} 

Remembering an experience in your life. 

Please try to describe the last building you have been in.  Please write what you would tell a 
friend or relative so she/he could picture it perfectly. Include as much detail as possible.  As a 
guide, we expect that your story be at least three paragraphs – please turn the page over for more 
space as needed. 

Remember: Your reply is completely anonymous. 

_______________________________________________________

_______________________________________________________

_______________________________________________________ 

_______________________________________________________

_______________________________________________________

_______________________________________________________ 

_______________________________________________________

_______________________________________________________

_______________________________________________________ 

_______________________________________________________

_______________________________________________________

_______________________________________________________ 
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{manipulation check II} 

Please rate very carefully the degree to which you are currently experiencing each of the 
following feelings (circle one number on each scale):  

           Do not feel              Feel stronger 

at all than I ever have 

Self-fulfilled 1 2 3 4 5 6 7 8 9 

Distressed 1 2 3 4 5 6 7 8 9 

Proud 1 2 3 4 5 6 7 8 9 

Mad 1 2 3 4 5 6 7 8 9 

Shaky 1 2 3 4 5 6 7 8 9 

Confident 1 2 3 4 5 6 7 8 9 

Uneasy  1 2 3 4 5 6 7 8 9 

Frightened 1 2 3 4 5 6 7 8 9 

Lively 1 2 3 4 5 6 7 8 9 

Gloomy 1 2 3 4 5 6 7 8 9 

Angry 1 2 3 4 5 6 7 8 9 

Cheerful 1 2 3 4 5 6 7 8 9 

Afraid  1 2 3 4 5 6 7 8 9 

Alert 1 2 3 4 5 6 7 8 9 

Irritated 1 2 3 4 5 6 7 8 9 

Glad 1 2 3 4 5 6 7 8 9 

Sad 1 2 3 4 5 6 7 8 9 

Blue 1 2 3 4 5 6 7 8 9 

Joyful 1 2 3 4 5 6 7 8 9 

Energetic 1 2 3 4 5 6 7 8 9 

Upset 1 2 3 4 5 6 7 8 9 
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Brown: Anxiety items 
Blue: Sadness items 
Purple: Fear items 
Red: Anger items 
Green: Happy items 
Orange: Proud items 
Yellow: Positive items 
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Appendix D: Measures for additional variables collected in Studies 1-3.

{Meaning in Life Questionnaire; Steger, Frazier, Oishi & Kaler, 2006}: 

Please take a moment to think about what makes your life feel important to you. Please respond 
to the following statements as truthfully and accurately as you can, and also please remember 
that these are very subjective questions and that there are no right or wrong answers. Please 
answer on a scale from (1) absolutely untrue to (7) absolutely true. 

1. I understand my life’s meaning.
2. I am looking for something that makes my life feel meaningful.
3. I am always looking to find my life’s purpose.
4. My life has a clear sense of purpose.
5. I have a good sense of what makes my life meaningful.
6. I have discovered a satisfying life purpose.
7. I am always searching for something that makes my life feel significant.
8. I am seeking a purpose or mission for my life.
9. My life has no clear purpose.
10. I am searching for meaning in my life.

{Meaning in Life Scale; Krause, 2004}: 

Please answer the following questions on a scale from (1) strongly disagree to (7) strongly 
agree: 

A. Values
1. I have a system of values and beliefs that guide my daily activities.
2. I have a philosophy of life that helps me understand who I am.
3. I have really come to terms with what is important in my life.

B. Purpose
1. In terms of my life, I see a reason for my being here.
2. I feel like I am living fully.
3. I feel like I have found a really significant meaning in my life.
4. I have discovered a satisfying life purpose.

C. Goals
1. In my life, I have clear goals and aims.
2. I have a sense of direction and purpose in life.
3. I have a good sense of what I am trying to accomplish in the rest of my life.

D. Reflection on the past

1. I feel good when I think about what I have done in the past.
2. I find it satisfying to think about what I have accomplished in life.
3. I am able to make sense of the unpleasant things that have happened in the past.
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4. I am at peace with my past.

{Optimistic Future Risk Scale; Weinstein, 1980}: 

Please estimate the probability of experiencing the following life events in the future on a scale 
from (-4) very much less likely to (4) (very much more likely). 

Positive events 

1. Owning your own home
2. Starting salary > $50,000
3. Good job offer before graduation
4. Graduating in top third of class
5. Living past 80
6. Weight under your control for at least 10 years
7. In 10 years, earning > $70,000 a year

Negative events

8. Having a drinking problem
9. Divorced a few years after married
10. Heart attack before age 40
11. Contracting an STD
12. Being fired from a job
13. Getting lung cancer
14. Not finding a job for 6 months
15. Deciding you chose the wrong career
16. Having your car stolen

{Absolute Risk Attitude Scale; Kugler et al., 2010}: 

Please circle your preference, A or B for each of the 10 decisions.	

For this scale, each participant saw one of the decisions on one screen at a time. They then 
chose between A or B (whichever they preferred). The decision at which the participants 
switched from preferring the safe option (option A) to the risky option (option B) formed the 
measure of risk aversion, with higher switching points indicating greater risk aversion. However, 
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everyone should choose option B for decision 10. A risk neutral player will choose the safe ($10) 
option up to pair 4, be indifferent at pair 5, and choose the risky option thereafter. 

{Emotional Intelligence Scale; Law, Wong & Song, 2004} 

Please answer the following questions on a scale from (1) strongly disagree to (7) strongly 
agree. 

1. I have a good sense of why I have certain feelings most of the time.
2. I have good understanding of my own emotions.
3. I really understand what I feel.
4. I always know whether or not I am happy.
5. I always know my friends’ emotions from their behavior.
6. I am a good observer of others’ emotions.
7. I am sensitive to the feelings and emotions of others.
8. I have good understanding of the emotions of people around me.
9. I always set goals for myself and then try my best to achieve them.
10. I always tell myself I am a competent person.
11. I am a self-motivating person.
12. I would always encourage myself to try my best.
13. I am able to control my temper so that I can handle difficulties rationally.
14. I am quite capable of controlling my own emotions.
15. I can always calm down quickly when I am very angry.
16. I have good control of my own emotions.
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Appendix E: Manipulations and measures for Study 1. 

{control threat: present} 

Please read the following article adapted from ones that appeared in The New York Times on 
February 1, 2014 by Robert Goldfarb and November 15, 2013 by Liz Alderman. 

Jessica Martin, a 24-year-old with a bachelor’s degree in psychology, sprang out of bed 
nervously one recent morning, carefully put on makeup and styled her hair. Her thin hands 
trembled as she clutched her résumé on her way out of the tiny room where a friend allows her to 
stay rent free. 

She had an interview that day for a job at a retail store. It was nothing like the kind of 
professional career she thought she would have after finishing her education. But it was a rare 
flicker of opportunity after a series of temporary positions, applications that went nowhere and 
employers who increasingly demanded that young people work long, unpaid stretches just to be 
considered for something permanent. Her parents were imploring her to return home to Long 
Island to help run her father’s car business. It was a sign of the times, though, that even her own 
father probably would not be able to afford to pay her. 

“We’re in a situation that is beyond our control,” Ms. Martin said. “But that doesn’t stop the 
feelings of guilt. On the bad days, it’s really hard to get out of bed. I ask myself, ‘What did I do 
wrong?’ ” 

The question is being asked by millions of young Americans. Five years after the economic crisis 
struck, youth unemployment has climbed to staggering levels in many cities. Dozens of 
interviews with young people reveal a creeping realization that the American dream their parents 
enjoyed is out of reach. It is not that the United States will never recover, but that the era of 
recession and austerity has persisted for so long that new growth, when it comes, will be enjoyed 
by the next generation, leaving this one out. 

Several of those interviewed told me that they had some type of psychology degree, and I was 
struck by how many of them regretted majoring in a discipline now seen as somewhat 
impractical. 

George Watson, 28, who has a masters degree in communication psychology, had to move back 
in with his mother two years ago in Birmingham. “Even if we get out of the crisis, maybe in four 
years, I’ll be 32, and then what?” Mr. Watson said. “I will have missed the opportunity to be in a 
company with upward mobility.” 

Many psychology graduates say they are eager to find an employer willing to train them in skills 
that don’t require a degree in engineering or computer science. They cite six-sigma analysis, 
supply-chain procedures, customer service, inventory control, quality assurance and Internet 
marketing. They want a chance to master one of those skills. 

But their pleas appear unlikely to be answered. Most corporate training today is directed at 
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employees who arrive with technical skills already developed — if not through their college 
degrees, then though specialized internships. 

This puts a large swath of young people at a disadvantage. Burdened with tuition debt, many 
college graduates from low- and middle-income families can’t afford to serve a low-paying or 
unpaid internship. 

Because of a relentless focus on specialized skills, too many young people are missing out on a 
rite of passage: getting to a job on time, learning a craft, assuming responsibility, bringing home 
a paycheck. 

{control threat: absent} 

Please read the following article adapted from one that appeared in The New York Times on 
August 8, 2001 by Melinda Ligos.  

This is a learning styles task in which we can measure personality by examining how individuals 
learn from certain materials, such as newspaper articles.  

Ron Donoho, executive editor of San Diego Magazine, had barely ushered a job prospect into his 
office this spring to discuss an internship when he stumped her with what he thought was an easy 
question. 

''All I did was ask her what she could offer the magazine,'' Mr. Donoho recalled last week. But 
the woman, a recent college graduate, froze. ''All she could say was, 'Hmmmmm, that's a 
toughie,' '' he said. ''Then she added, 'I was more wanting to hear what you could do for me.' '' 
A few hours later, in an apparent attempt to redeem herself, Mr. Donoho said, the candidate e-
mailed him a note elaborating on her qualifications for the news reporting post. The note began: 
''Besides the occasional hangover, here's what else I could bring into the office,'' and proceeded 
to list a number of attributes that she seemed to feel would make her more desirable, including 
her sense of fashion. Needless to say, she did not get the job. 

Experts say that such candidates are becoming increasingly common. Many young workers who 
entered the marketplace in the recent boom years never had to learn the traditional rules of job 
hunting, from showing up for an interview in a suit to following up with a thank-you note. Now 
that the job market has tightened, though, more and more -- including those with a job or two 
already under their belt -- are scrambling to master these basic skills. 

For the most part, ''20-somethings have never had to compete for jobs'' in such a climate, said 
Allison Hemming, president of the Hired Guns, a temporary-staffing agency based in New York. 
She founded the Pink Slip Party, a Manhattan club for people who have been laid off from dot-
com jobs. ''They're used to being pursued, not being the pursuer.'' 

Meg DeKeukelaere, a branch manager for the Manhattan office of Spherion, an administrative-
staffing company, said she had received ''an unusually high number of phone calls from mothers, 
asking how they can get interviews for their 20-something kids.'' 
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Employers say that candidates who manage to land interviews are increasingly unprepared -- 
sometimes woefully so -- for the interviewing process. ''Many can't provide details to probing 
questions,'' said Paige Soltano, a senior partner and hiring director for Bozell New York, an 
advertising agency. ''If they tell you they completed a successful project at their old job, and you 
ask them why it was successful, they aren't able to give any details.'' 

But the biggest difference Ms. Soltano has noted recently is the attire. Although she is used to 
interviewing candidates in their 20's -- most of the agency's employees are under 35 -- Ms. 
Soltano says recent applicants have ''reached a new low'' in dressing for interviews. ''I see young 
women all the time who wear little sun dresses with bra straps showing, along with fancy flip-
flops,'' she said. ''This winter, I had guys coming in T-shirts and Army boots. It's as if no one 
ever taught them how to look for a job.'' 

{manipulation check I} 

Same as preliminary study. 

{enemy-directed anger: present} 

We are interested in people's opinions about various aspects of the current economic crisis in 
this country. For this task, you will be asked to read an article related to the causes of this crisis. 
Afterwards you will be asked some questions about this article.  

Please carefully read the following article taken from the Wikipedia page on "Phil Gramm": 

Several economists have stated that former Senator Phil Gramm is one of the key figures that 
caused the current economic crisis and global recession. 

Some economists state that the 1999 legislation spearheaded by Gramm – the Gramm-Leach-
Bliley Act — was significantly to blame for the 2007 subprime mortgage crisis and 2008 global 
economic crisis. The Act is most widely known for repealing portions of the Glass–Steagall Act, 
which had regulated the financial services industry. Nobel Prize-winning economist Joseph 
Stiglitz has also argued that Gramm and his legislation helped to create the crisis. 

Gramm reportedly received millions of dollars in campaign funding from investment institutions 
and financial lobbyists. He has also personally profited from the recession and is currently 
working as an investment banker and lobbyist for a Swiss bank.  

Gramm expresses no remorse for his actions. Instead he blames Democrats who dropped barriers 
to borrowing in order to promote homeownership. He blames what he once termed "predatory 
borrowers" who took out mortgages they could not afford. He blames banks that took on too 
much risk. He also blames large financial institutions that did not set aside enough capital to 
cover their bad bets. However, many third parties argue that Gramm was a key figure who paved 
the way for these disastrous events. 
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{enemy-directed anger: absent} 

We are interested in people's opinions about various aspects of the current economic crisis in 
this country. For this task, you will be asked to read an article related to the causes of this crisis. 
Afterwards you will be asked some questions about this article. 

Please carefully read the following article taken from the Wikipedia page on "Subprime 
Mortgage Crisis": 

One of the proposed causes of the economic crisis includes excessive consumer housing debt. 
This was in turn was caused by the mortgage-backed security, credit default swap, 
and collateralized debt obligation sub-sectors of the finance industry. The finance industry was 
offering irrationally low interest rates and irrationally high levels of approval to subprime 
mortgage consumers because they were calculating aggregate risk using gaussian 
copula formulas that strictly assumed the independence of individual component mortgages, 
when in fact the credit-worthiness almost every new subprime mortgage was highly correlated 
with that of any other because of linkages through consumer spending levels which fell sharply 
when property values began to fall during the initial wave of mortgage defaults. 

Debt consumers were acting in their rational self-interest, because they were unable to audit the 
finance industry's opaque faulty risk pricing methodology. 

Among the important catalysts of the subprime crisis were the influx of money from the private 
sector, the banks entering into the mortgage bond market, government policies aimed at 
expanding homeownership, speculation by many home buyers, and the predatory lending 
practices of the mortgage lenders, specifically the adjustable-rate mortgage, 2–28 loan, that 
mortgage lenders sold directly or indirectly via mortgage brokers. 

{manipulation check II} 

Same as preliminary study. 

{perceptions of certainty and control} 

Please answer the following questions on a scale from 1 (strongly disagree) to 7 (strongly agree). 

1. I have control over my future.

2. I am certain about what my future holds.

3. I have control over what my post-graduation job will be.

4. I am certain what my post-graduation job will be.

{motivation} 

Please answer the following questions on a scale from 1 (strongly disagree) to 7 (strongly agree). 

1. How motivated are you to find a job after graduation?
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2. How motivated are you to attend career fairs in the future?

Appendix F: Manipulations and measures for Study 2. 

{control threat: present} 

Please describe three major uncertainties you have about your current job. Try to think of 
uncertainties about your job which make you feel anxious. Even if something does not come to 
mind immediately, please reflect for a moment on the uncertainties you have about your current 
job and future prospects in that job. 

Remember: Your reply is completely anonymous. 

1. 

______________________________________________________________________________

______________________________________________________________________________

2. 

______________________________________________________________________________

______________________________________________________________________________ 

3. 

______________________________________________________________________________

______________________________________________________________________________ 

{control threat: absent} 

Please describe three things you dislike about the technology at your current job. Try to think of 
devices or software you use at your job that occasionally make you feel mildly bothered. Even if 
something does not come to mind immediately, please reflect for a moment on the things you 
dislike about the technology at your current job. 

Remember: Your reply is completely anonymous. 

1. 

______________________________________________________________________________

______________________________________________________________________________
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2. 

______________________________________________________________________________

______________________________________________________________________________ 

3. 

______________________________________________________________________________

______________________________________________________________________________ 

{manipulation check I} 

Same as preliminary study. 

{enemy-directed anger: absent} 

Same as neutral condition in preliminary study. 

{enemy-directed anger: only anger} 

Same as anger condition in preliminary  study. 

{enemy-directed anger: only enemy} 

Previously, you wrote about issues connected to your current job. Please take a moment to think 
about an individual other than yourself who is responsible for these problems. Consider the 
actions of that person. Please list three reasons about why or how they are responsible for these 
problems at your job.  

Remember: Your reply is completely anonymous. 

1. 

______________________________________________________________________________

______________________________________________________________________________

2. 

______________________________________________________________________________

______________________________________________________________________________ 
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3. 

______________________________________________________________________________

______________________________________________________________________________ 

{enemy-directed anger: present} 

Previously, you wrote about issues connected to your current job. Please take a moment to think 
about a person other than yourself who is responsible for these problems. Consider how the 
actions of that person make you angry. Don’t just think about being so angry; try to actually feel 
the anger. Please list three reasons about the person responsible for these problems and how you 
feel towards that person.   

Remember: Your reply is completely anonymous. 

1. 

______________________________________________________________________________

______________________________________________________________________________

2. 

______________________________________________________________________________

______________________________________________________________________________ 

3. 

______________________________________________________________________________

______________________________________________________________________________ 
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{manipulation check II} 

Same as preliminary study. 

{perceptions of certainty and control} 

Please answer the following questions on a scale from 1 (strongly disagree) to 7 (strongly agree). 

1. I have control over my job.

2. I am certain about how to succeed in my job.

3. I have control over what my job will be like in the future.

4. I am certain of the duties required of me at my job.

{motivation} 

Please answer the following questions on a scale from 1 (strongly disagree) to 7 (strongly agree). 

1. I am motivated to be a good employee.

2. I am motivated to perform highly at work.

3. I am motivated to be a helpful coworker.

4. I am motivated to impress my boss at work.

5. I am motivated to overcome challenges at work.



Supplementary Materials   26 

Appendix G: Manipulations and measures for Study 3. 

{control threat: present} 

Same as Study 1. 

{control threat: absent} 

Please read the following article adapted from one that appeared in The New York Times on 
May 6, 2013 by Drew Harvell.  

This is a learning styles task in which we can measure personality by examining how individuals 
learn from certain materials, such as newspaper articles.  

MAUNA LANI REEF, Hawaii — After a long, cold swim in the dark, we spotted it on the night 
reef with our dive lights: Octopus ornatus, the ornate octopus, a foot-long creature in an amber 
shade of orange with bright white spots and dashes along all its arms. 

I’ve been a marine biologist my entire professional life, spending more than 25 years researching 
the health of corals and sustainability of reefs. I’m captivated by the magic of sessile 
invertebrates like corals, sponges and sea squirts — creatures vital to the ecosystem yet too often 
overlooked in favor of more visible animals like sharks and whales. 

The filmmaker David O. Brown and I want to change that. To make a documentary, “Fragile 
Legacy,” we are on a quest to lure these elusive and delicate invertebrates in front of the camera 
lens. Our inspiration springs from an unlikely source: a collection of 570 superbly wrought, 
anatomically perfect glass sculptures of marine creatures from the 19th century. 

These delicate folds and strands of glass make up the Blaschka collection of glass invertebrates 
at Cornell, of which I am the curator — enchanting and impossibly rare jellyfishes of the open 
ocean; more common but equally beautiful octopus, squid, anemones and nudibranchs from 
British tide pools and Mediterranean shores. 

They are the work of an extraordinary father-and-son team, Leopold and Rudolf Blaschka. 
Leopold Blaschka (1822-95) was a Czech immigrant to Dresden, in what is now Germany; on a 
trip to America in 1853, his ship was becalmed and he was enchanted by a spectacular display of 
bioluminescence from a type of jellyfish called a siphonophore.  

To restore Cornell’s vast collection — bought from the Blaschkas themselves in 1885 — a 
glassworker, Elizabeth R. Brill, has painstakingly cleaned each piece and glued back fragmented 
gills and wayward tentacles. The collection is on view at several galleries and the Johnson 
Museum of Art on the Cornell campus, and restored pieces can be seen in an online gallery. 

The marine biodiversity recreated by the Blaschkas is a phantasmagorical view of life in the 
oceans. For they were artists as well as keen natural historians, with an eye for the forms that 
would enchant in glass and that were too rare or fragile to be seen readily. They were also superb 
teachers, eager to share the wonders of nature with students. 
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David Brown and I came to Hawaii with the goal of making videos of as many Blaschka 
cephalopod look-alikes as we could find. (The ornate octopus we found was not an exact match 
with the Blaschkas’, but the common octopus was: Our glass counterpart still sits dusty and 
broken in its original shipping box, soon to be restored by Elizabeth.) 

Our quest is also to use the Blaschka collection as a time capsule, to take a snapshot of change. 
How many of these creatures that were so common 150 years ago can still be found today 

That awaits discovery. 

{anagram task} 

Below is a list of words. For each word, try to think of another word that is spelled with the same 
letters. When you have thought of a new word, write it in the space to the right of the word.

You have as much time as you need. You may answer the questions in any order that you like. It 
is OK if you do not think of a word for each case. When you have completed as many as you can, 
move on to the next section.  

near earn rashes 
ring stable 
trap signed 

itself edit 
snap mars 
forest trades 
nope salt 

ladies stripe 
heir item 
bake toured 

merits vase 
east teased 

meteor pier 
rescue mean 

form traits 
mental chum 
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{analytical task} 

Please answer the following questions. Each question has one correct answer. You have 10 
minutes to complete as many questions as you can. 

1. Early ______ of hearing loss is _____ by the fact that the other senses are able to compensate
for moderate amounts of loss, so that people frequently do not know that their hearing is
imperfect.

A. discovery. . . indicated
B. development. . . prevented
C. detection. . . complicated
D. treatment. . . facilitated
E. incidence. . . corrected

2. In a class of 78 students, 41 are taking French, 22 are taking German. Of the students taking
French or German, 9 are taking both courses. How many students are not enrolled in either
course?

A. 6
B. 15
C. 24
D. 33
E. 54

3. Of the following, which is greater than 1/2 ?

A. 2/5
B. 4/7
C. 4/9
D. 5/11
E. 6/13

4. It was her view that the country's problems had been _____ by foreign technocrats, so that to
invite them to come back would be counterproductive.

A. foreseen
B. attacked
C. ascertained
D. exacerbated
E. analyzed

5. Which of the following can be used to illustrate that that not all prime numbers are odd?

A. 1
B. 2
C. 3
D. 4
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E. 5

6. The corporation expects only ______ increases in sales next year despite a yearlong effort to
revive its retailing business.

A. dynamic
B. expanding
C. predictable
D. volatile
E. modest

7. There are, as yet, no vegetation types or ecosystems whose study has been _______ to the
extent that they no longer ______ ecologists.

A. perfected. . . hinder
B. exhausted. . . interest
C. prolonged. . . require
D. prevented. . . challenge
E. delayed. . . benefit

8. 3x + y = 19, and x + 3y = 1. Find the value of 2x + 2y.

A. 20
B. 18
C. 11
D. 10
E. 5
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Appendix H: Results of manipulations on non-target emotions in Studies 1 and 2. 

Table 1.  
Means and t-tests for all emotions after the control threat manipulation in Study 1. 

Emotion Condition M SD t p 

Anxiety 
Baseline 3.37 1.68 

3.09 .002 
Control Threat 4.21 1.71 

Sadness 
Baseline 3.20 1.98 

1.39 .167 
Control Threat 3.61 1.73 

Fear 
Baseline 2.95 1.96 

3.82 .001 
Control Threat 4.06 1.70 

Anger 
Baseline 2.79 1.62 

1.13 .258 
Control Threat 3.08 1.56 

Happiness 
Baseline 4.62 1.72 

1.62 .107 
Control Threat 5.06 1.70 

Pride 
Baseline 4.68 1.67 

1.42 .159 
Control Threat 5.03 1.46 

Positive 
Baseline 4.90 2.02 

1.44 .153 
Control Threat 5.36 2.00 

Note. All emotions measured on a scale from 1-9. N for baseline condition = 79; N for control 
threat condition = 78. Degrees of freedom for each t-test = 155. 
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Table 2.  
Means and t-tests for all emotions after the anger manipulation in Study 1. 

Emotion Condition M SD t p 

Anxiety 
Anger Not Present 3.39 1.75 

.40 .689 
Anger Present 3.50 1.75 

Sadness 
Anger Not Present 3.03 1.80 

.27 .790 
Anger Present 3.11 1.82 

Fear 
Anger Not Present 2.64 1.76 

1.31 .192 
Anger Present 3.00 1.75 

Anger 
Anger Not Present 3.03 1.85 

1.98 .049 
Anger Present 3.62 1.89 

Happiness 
Anger Not Present 4.03 2.14 

1.22 .223 
Anger Present 4.41 1.78 

Pride 
Anger Not Present 4.44 1.90 

1.64 .103 
Anger Present 4.90 1.62 

Positive 
Anger Not Present 4.16 1.85 

.90 .370 
Anger Present 4.40 1.56 

Note. All emotions measured on a scale from 1-9. N for enemy absent = 79; N for enemy present 
condition = 78. Degrees of freedom for each t-test = 155. 
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Table 3.  
Means and t-tests for all emotions after the control threat manipulation in Study 2. 

Emotion Condition M SD t p 

Anxiety 
Baseline 3.40 2.11 

2.38 .018 
Control Threat 3.93 2.25 

Sadness 
Baseline 3.13 1.99 

.56 .579 
Control Threat 3.24 2.00 

Fear 
Baseline 2.80 1.84 

2.53 .012 
Control Threat 3.30 2.13 

Anger 
Baseline 2.64 1.68 

.20 .844 
Control Threat 2.67 1.92 

Happiness 
Baseline 4.07 2.01 

1.01 .313 
Control Threat 3.87 2.01 

Pride 
Baseline 4.70 1.87 

1.48 .139 
Control Threat 4.43 1.85 

Positive 
Baseline 4.72 2.03 

1.08 .283 
Control Threat 4.51 2.01 

Note. All emotions measured on a scale from 1-9. N for baseline condition = 195; N for control 
threat condition = 202. Degrees of freedom for each t-test = 395. 
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Table 4.  
Means and t-tests for all emotions after the anger manipulations in Study 2. 

Emotion Condition M SD t p 

Anxiety 
Anger Not Present 3.37 2.06 

1.55 .121 
Anger Present 3.70 2.17 

Sadness 
Anger Not Present 3.07 2.16 

1.43 .154 
Anger Present 3.37 2.08 

Fear 
Anger Not Present 2.28 1.65 

1.20 .233 
Anger Present 2.48 1.74 

Anger 
Anger Not Present 2.81 2.00 

7.61 .001 
Anger Present 4.50 2.43 

Happiness 
Anger Not Present 4.01 2.15 

1.63 .104 
Anger Present 3.64 2.44 

Pride 
Anger Not Present 4.75 2.04 

1.41 .159 
Anger Present 4.44 2.28 

Positive 
Anger Not Present 4.56 1.92 

.39 .696 
Anger Present 4.64 1.94 

Note. All emotions measured on a scale from 1-9. N for anger not present condition = 206; N for 
anger present condition = 191. Degrees of freedom for each t-test = 395. 
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