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S1 Details on Participants and Procedure 

Participants – further group differences 

Participants in the art-framing group were on average younger than in the assessment-

framing group, 29.8 years vs. 33.4 years, respectively, t(77) = 2.01, p < .05. The groups also 

differed regarding the following variables: (a) the time of day they were tested, χ2 = 31.3, df = 2, 

p < .001, with more participants in the assessment-framing group tested during the day and more 

in the art-framing group tested in the evening; (b) the Extraversion and Openness dimensions of 

the NEO-FFI, t(74) = −2.34, p < .05; t(74) = −3.26, p < .01, with higher values for the 

participants of the art-framing group on both dimensions (2.57 vs. 2.30 and 3.19 vs. 2.85, 

respectively); (c) their motivations for solving the tasks, χ2 = 10.6, df = 1, p < .01, and sincerity in 

answering the scales, χ2 = 9.16, df = 1, p < .01, with more participants in the assessment-framing 

group motivated to solve the tasks and rating the scales sincerely; (d) their preferences for 

visiting theater plays and performances, χ2 = 12.5, df = 4, p < .05, with more participants in the 

art-framing group visiting modern theater more often; (e) understanding the tasks and comments, 

χ2 = 4.16, df = 1, p < .05, with more participants in the art-framing group experiencing problems 

in understanding (21 % in the art-framing group vs. 7% in the assessment-framing group); (f) 
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alcohol consumed, χ2 = 16.0, df = 2, p < .001, with more participants in the art-framing group 

having consumed alcohol before the testing/play.  

Procedure – details  

At the time of their appointment, the theater visitors (art-framing group) were individually 

escorted to the suite of rooms by BrainCheck staff. In the front of the reception area, the 

participants were handed over to the receptionist. The participants in the assessment-framing 

group, on the other hand, received the address of the offices along with their appointment. They 

were informed that Ominura Solutions currently needed to operate in interim facilities due to 

construction work in their main offices. Professional signage guided them to the testing facility. 

At the time of their appointment, they came directly to the reception room.  

The reception room served two purposes. First, it functioned as a waiting room and hence 

as a temporal buffer. Second, it helped to obscure which kind of framing treatment the participant 

received (that is whether the participant was a test volunteer or a theater visitor) and hence to 

“blind” the experimenters and performers to the participant’s group membership. From this point 

onward all participants, regardless of their framing group, underwent an identical fully staged 

one-on-one performance. At the appointed time, the receptionist led the participant into the 

anteroom, where an experimenter/performer professionally greeted and briefed the participants. 

They were informed that a 20-EUR bonus awaited them if they performed excellently in the 

subsequent cognitive aptitude testing. An adequate and careful instruction was followed by the 

first administration of the PANAS, the SAM, and a blood pressure recording [TP1].  

Next, the participant was escorted to one of the two testing rooms where the treatment 

was carried out. Here one of the two alleged testing assistants, both played by professional actors, 

took over. (We had two alleged testing assistants and testing rooms in order to be able to test up 
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to 100 participants during the four days of the festival.) The testing assistants generally acted 

abusively and in a depreciating manner, gradually increasing the intensity of anger induction with 

different methods. Over the course of 20 minutes, seven (cognitive) performance tasks were 

administered to flesh out the cover story of a cognitive aptitude test and to engage the 

participants. Unsolvable or stupid tasks as well as inadequate feedback were also used to induce 

anger. The entire process was based on a fixed text and fully staged. Every comment and 

feedback was scripted and therefore independent of the participant’s actual behavior and 

performance in the test. The manner of direction and rehearsing assured that the treatment led to a 

similar atmosphere to the utmost degree possible. 

Theater production. The complete performance (Ominura Solutions/BrainCheck) was 

carefully directed. Care was taken that the tasks were new, unfamiliar, and challenging as well as 

humorous and entertaining to the participants. In preparation, we conducted a screening of the 

psychological literature for different anger-induction settings, using the publications listed in the 

online supplemental material S3 (Literature on Real-life Anger Induction). We employed a 

potpourri of anger-induction methods of the frustration and harassment variety found in this 

research. 

In three weeks (21 days) of rehearsals, we produced a theater piece with a duration of 60 

minutes and a cast of nine performers (two at the theater foyer welcome desk, one in the 

reception area, two for the anteroom procedure, two for the main treatment, and two for 

debriefing). A professional theater team consisting of a director, a stage designer, a production 

manager, and two assistants led the rehearsals and the entire production. During the production 

process, the rehearsal phases were always followed by test performances with members of the 

faculty’s staff who were not involved in the study attending as visitors. These “visitors” were 
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informed either that they would attend a theater rehearsal or that they would attend a pre-test of a 

current study (according to the later framing conditions). During the last week before the 

experiment, we invited guests to the main and general rehearsals in the same way as the visitors 

to the experiment, and they provided additional feedback to the director in a second interview 

(six of these are reported in Klein, 2010). The complete script of the performance is available 

from the authors. 

Stimuli. While continuing to speak on his cell phone, the testing assistant urged the 

participant to sit down. Seemingly talking to his wife, he mentioned in an indignant manner that 

he was at work and could not talk because he had to “get rid of one subject” (“Ich muss jetzt noch 

einen abfertigen”; cf. Everson, McKey, & Lovallo, 1995). Rudely greeting the participant, he 

asked for name, age, gender, and occupation (and then made a pejorative comment about the 

latter). He told the participant that seven tasks would follow, in which a total of 100 points were 

achieved on average—the challenge would be to achieve 120 points.  

Task 1 was a derivative of the classic Stroop task (1935). Participants received partially 

incorrect instructions, were interrupted, and received depreciatory, false comments and feedback. 

Task 2 was an association task introduced to the participants as a creativity test. They were 

shown eight partially provocative or politically incorrect postcard-sized pictures and asked to 

produce spontaneous associations. The testing assistant interrupted them several times and made 

false corrections. Task 3, labelled multi-tasking, was a combination of backward counting (from 

1999 down by 4½) and simultaneously cutting five-pointed stars from yellow paper sheets. 

Participants were interrupted several times during their backward counting and had to start all 

over again with an easier number, thus indicating that their performance was not sufficient. 
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Again, participants were subjected to depreciating comments and false feedback. Then, the 

PANAS, SAM, blood pressure, and pulse rate measures were obtained for the second time [TP2].  

Task 4 was introduced as a number of intelligence test items. Frustration was induced by 

time pressure and giving the items in oral rather than written form, which rendered them more 

difficult. One item did not have an unambiguous solution; for another, any given answer was 

judged correct; and one task was a memory challenge with a childish text. Staged (false) 

feedback was employed. The second part of Task 4 was introduced as “cross-modal priming.” 

Participants were asked to repeat the sentence Ich bin böse (meaning “I am angry [at someone]” 

as well as “I am vicious”) in a loud voice three times. Then they were asked to hum a melody and 

to give the title of the piece, followed by a nonverbal comment. Then another ambiguous 

categorization item followed. All the while, they received depreciating comments and false 

feedback. The third acquisition of PANAS and SAM measures followed [TP3]. At this point, we 

did not collect blood pressure and pulse rates because we replaced these measures with a fake 

infrared measurement of blood flow in the scalp. Participants were placed under an insulated 

helmet, which would serve the purpose of motivating the repeated instruction to speak up during 

Task 5. For the correct positioning of the device, the testing assistant disregarded personal space 

and etiquette. After measuring the participant’s head perimeter, he stuck a transparent scale on 

the participant’s forehead, stating that he wanted to measure the distance between the 

participant’s eyes. He then marked two points above the eyes on the scale, accidentally slipping 

the pen onto the participant’s skin, and he pretended to remove the stray ink with his saliva. Next, 

in Task 5, participants were told that their general education would be probed. They were asked 

to complete proverbs from probes, some of which were changed and thus unsolvable. The testing 

assistant again interrupted the participant, complaining that the participant was not cooperating, 

i.e., not sitting quietly and not speaking loudly enough.  
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In Task 6, we used verbal working memory measures as suggested by Daneman and 

Carpenter (1980). Participants had to read aloud newly constructed sentences that were 

provocative and partly politically incorrect and to memorize the last word of each sentence. The 

testing assistant interrupted the participants, made disparaging comments, and provided negative 

feedback. Prior to the final task, participants were informed that they needed an additional 27 

points to reach the level of 120 points and thus win the premium. In this way, they were 

indirectly told that only 7 additional points were required to attain the average achievement of 

100 points, despite the frequent negative feedback. Task 7 employed two newly constructed 

mental exercise items. The second item was not solvable and was repeated, due to an apparent 

error on the part of the experimenter. Participants were informed that they had given incorrect 

answers and thus received zero points. A last question was asked in a seemingly generous way. 

The participant received negative feedback one last time and was told that she or he would not 

receive the bonus, which was the climax of the anger treatment. Then the PANAS and SAM were 

administered and blood pressure and pulse rate were measured [TP4].  

At this point, participants were escorted to the debriefing room by one of the two 

researchers who carried out the debriefing. There was no break between the moment of entering 

the anteroom and the debriefing. Care was taken to ensure that the participants did not meet each 

other.  
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Appraisal-Questionnaire  

Bitte geben Sie an, wie sehr die folgenden Aussagen auf Sie zu treffen  

auf Skala von  1  für „stimme ich vollkommen zu“ bis  7  für „lehne ich vollkommen ab“ 

[Please indicate how much the following statements apply to you, with  1  standing for “I agree 

totally” and  7  for “I disagree totally”].1 

1. Ich hatte die Kontrolle darüber, was während der Situation passiert ist. 

control [I had control over what happened during the situation.] 

2. Die Situation als solche (unabhängig von meinen eigenen Zielen) ist positiv zu bewerten.  

intrinsic pleasure [The situation as such (regardless of my own goals) is positive.] 

3. Das was in der Situation passiert ist, hatte Konsequenzen für meine Ziele.  

goal conduciveness [What happened in the situation had consequences for my goals.] 

4. Mein Abschneiden in den Aufgaben des Leistungstest ist mir wichtig gewesen.  

personal relevance [My performance in the tasks of the cognitive aptitude test has been 

important to me.] 

5. Was während der Situation passiert ist, kam sehr unerwartet.  

unexpectedness [What happened during the situation was very unexpected.] 

6. Ich bin in dem Erreichen meiner Ziele behindert worden.  

hindrance [I have been hindered in reaching my goals.] 

7. Für das was während der Situation passiert ist, ist der Versuchsleiter verantwortlich.  

other-responsibility [For what has happened during the situation, the investigator is 

responsible.] 

8. Ich hätte den Ausgang der Situation mehr beeinflussen können.  

self-responsibility/power [I could have influenced the outcome of the situation more 

strongly.]  

                                                 
1 Please note, the ratings have been recoded thus that higher values represent approval and lower values disapproval. 
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S2 Additional Analyses Including Covariates 

Table S2.1.  Mixed model ANOVAs for the SAM scales 
  Pleasure Arousal Dominance 

  F df df p   F df df p  F df df p  

(Intercept)  20.51 1 76 <.001 ***  0.98 1 76 .32   0.19 1 76 .66  

Framing  4.20 1 76 .044 *  5.48 1 76 .022 *  7.19 1 76 .009 ** 

Time  18.98 3 228 <.001 ***  37.73 3 228 <.001 ***  1.26 3 228 .29  

F x T  1.30 3 228 .28   2.46 3 228 .064 †  1.28 3 228 .28  
Note. † p < .1; * p < .05; ** p < .01, *** p < .001. 
 
Table S2.2.  Mixed model ANOVAs for the SAM scales including covariates 

  Pleasure  Arousal Dominance 

  F df df p   F df df p  F df df p  

(Intercept)  0.29 1 38 .59   0.02 1 38 .89   1.24 1 38 .27  

Framing  5.63 1 38 .023 *  0.01 1 38 .92   6.95 1 38 .012 * 

Time  12.57 3 156 <.001 ***  27.39 3 156 <.001 ***  1.22 3 156 .30  

F x T  0.38 3 156 .77  1.75 3 156 .16  0.44 3 156 .72  

Sex  3.10 1 38 .086 †  1.65 1 38 .21   0.92 1 38 .34  

Age  0.05 1 38 .83   0.97 1 38 .33   2.16 1 38 .15  

NEO-FFI 
Extraversion 

 0.18 1 38 .67   0.24 1 38 .62   0.29 1 38 .59  

NEO-FFI 
Openness 

 2.64 1 38 .11   1.94 1 38 0.17   2.64 1 38 .11  

Experimental 
experience 

 0.13 1 38 .72   0.07 1 38 .79   0.07 1 38 .80  

Sincerity  0.46 1 38 .50   0.01 1 38 .91   0.00 1 38 .97  

Motivation  0.09 1 38 .76   0.95 1 38 .34   0.03 1 38 .87  

Alcohol 
consumption 

 0.23 1 38 .63   0.08 1 38 .78   1.68 1 38 .20  

Preference for 
theater 

 1.70 4 38 .17   1.04 4 38 .40   0.55 4 38 .70  

Understanding  0.39 1 38 .53   0.54 1 38 .47   0.22 1 38 .64  

Credibility  0.42 1 38 .52   1.29 1 38 .26   0.70 1 38 .41  
Note. † p < .1; * p < .05; ** p < .01, *** p < .001.  
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Table S2.3.  Mixed model ANOVAs for the PANAS 
  Positive Affect  Negative Affect 

  F df df p   F df df p  

(Intercept)  2.50 1 75 .12   2.94 1 76 .091 † 

Framing  0.00 1 75 .957   5.41 1 76 .023 * 

Time  4.96 3 225 .002 **  23.99 3 228 <.001 *** 

F x T  4.82 3 225 .003 **  0.63 3 228 .59  
Note. † p < .1; * p < .05; ** p < .01, *** p < .001. 
 
Table S2.4.  Mixed model ANOVAs for the PANAS including covariates 

  Positive Affect Negative Affect 

  F df df p  F df df p  

(Intercept)  0.35 1 38 .56   0.96 1 38 .33  

Framing  0.02 1 38 .89   4.68 1 38 .037 * 

Time  2.58 3 156 .056 †  15.93 3 156 <.001 *** 

F x T  2.62 3 156 .053 †  0.12 3 156 .95

Sex  0.61 1 38 .44   0.00 1 38 .96  

Age  1.18 1 38 .28   1.69 1 38 .20  

NEO-FFI 
Extraversion 

 3.65 1 38 .064   0.32 1 38 .58  

NEO-FFI 
Openness 

 1.30 1 38 .26   1.89 1 38 .18  

Experimental 
experience 

 0.22 1 38 .64   0.03 1 38 .86  

Sincerity  0.17 1 38 .68   0.72 1 38 .40  

Motivation  0.17 1 38 .68   4.22 1 38 .047 * 

Alcohol 
consumption 

 0.19 1 38 .66   0.78 1 38 .38  

Preference for 
theater 

 0.12 4 38 .98   0.19 4 38 .94  

Understanding  2.24 1 38 .14   1.01 1 38 .32  

Credibility  1.22 1 38 .28   0.00 1 38 .96  
Note. † p < .1; * p < .05; ** p < .01, *** p < .001.  
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Table S2.5.  Mixed model ANOVAs for the peripheral physiological measures 
  Systolic blood pressure  Diastolic blood pressure Pulse 

  F df df p   F df df p  F df df p  

(Intercept)  0.86 1 74 .36   27.64 1 74 <.001 ***  2.70 1 74 .11  

Framing  7.34 1 74 .008 **  3.44 1 74 .068 †  1.73 1 74 .19  

Time  21.84 2 148 <.001 ***  10.75 2 148 <.001 ***  20.77 2 148 <.001 *** 

F x T  0.49 2 148 .61   3.91 2 148 .022 *  2.62 2 148 .076 † 
Note. † p < .1; * p < .05; ** p < .01, *** p < .001. 
 
Table S2.6. Mixed model ANOVAs for the peripheral physiological measures including covariates 

  Systolic blood pressure  Diastolic blood pressure Pulse 

  F df df p   F df df p  F df df p  

(Intercept)  0.00 1 36 .99   7.75 1 36 .009 **  2.14 1 36 .15  

Framing  0.12 1 36 .73   2.15 1 36 .15   0.94 1 36 .34  

Time  8.45 2 100 <.001 ***  4.77 2 100 .011 *  16.17 2 100 <.001 *** 

F x T  0.41 2 100 .67  4.50 2 100 .013 *  1.06 2 100 .35  

Sex  1.36 1 36 .25   0.17 1 36 .68   0.23 1 36 .64  

Age  0.05 1 36 .82   0.04 1 36 .84   0.69 1 36 .41  

NEO-FFI 
Extraversion 

 2.32 1 36 .14   0.56 1 36 .46   0.51 1 36 .48  

NEO-FFI 
Openness 

 0.87 1 36 .36   10.46 1 36 .003 **  0.82 1 36 .37  

Experimental 
experience 

 0.37 1 36 .55   4.29 1 36 .046 *  1.48 1 36 .23  

Sincerity  1.20 1 36 .28   0.47 1 36 .50   1.24 1 36 .27  

Motivation  0.85 1 36 .36   9.57 1 36 .004 **  0.61 1 36 .44  

Alcohol 
consumption 

 0.21 1 36 .65   0.50 1 36 .48   1.62 1 36 .21  

Preference for 
theater 

 1.16 4 36 .34   2.10 4 36 .10   0.20 4 36 .93  

Understanding  0.63 1 36 .43   2.26 1 36 .14   0.39 1 36 .53  

Credibility  0.18 1 36 .67   0.04 1 36 .84   0.03 1 36 .86  
Note. † p < .1; * p < .05; ** p < .01, *** p < .001. 
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