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Chapter 6 

 

The effects of motivational training 

on state anger and aggressive impulses  

among people varying in trait anger 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

This chapter is based on: Veenstra, L., Schneider, I. K., & Koole, S. L. (accepted for 

publication) Motivation Science. doi:10.1037/mot0000060.  
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Abstract 

 

Anger management problems are associated with heightened approach motivation in 

socially threatening situations (Veenstra, Schneider, Bushman, & Koole, 2016, Chapter 

3). Two experiments examined whether training motivational tendencies can be used in 

anger management training. Participants were trained to respond to angry faces with 

either avoidance or approach movements, using a validated joystick task. Experiment 1 

(n = 130) found that avoidance (compared to approach) training reduced angry feelings 

and trait anger. Experiment 2 (n = 185) found that avoidance (compared to approach) 

training lowered aggressive impulses. The latter effect was most pronounced among 

participants with high trait anger, who are characterized by chronic anger management 

problems. Unexpectedly, there was no evidence that the motivational training affected 

people’s motivational bias towards threat. These findings suggest that avoidance training 

may complement traditional anger management interventions. 
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Introduction  

 

Anger management problems are pervasive in various personality disorders such as 

narcissism, borderline personality disorder, psychopathy, explosive disorder, and 

paranoia (5th ed., DSM-V; American Psychiatric Association, 2013). Research among 

healthy populations has similarly revealed meaningful personality differences in anger 

management, as captured by the notion of “trait anger”. People with high (rather than 

low) trait anger experience angry feelings more often, more intensely and for a longer 

duration (Spielberger, 1988), and have been found to display heightened levels of 

aggression in everyday contexts, and in standardized laboratory settings (for a review, 

see Veenstra, Bushman, & Koole, in press, Chapter 2). High trait anger is also a risk 

factor for developing coronary heart diseases and elevated blood pressure (Chida & 

Steptoe, 2009). It is thus important to investigate interventions that promote effective 

anger management – especially among people with chronic anger management 

problems.  

To date, interventions for anger management problems have mostly focused on 

increasing people’s effortful control over their hostile thoughts. Indeed, cognitive 

interventions and strategies for anger management can be effective (e.g., Deffenbacher, 

2011; DiGiuseppe & Tafrate, 2003). However, commitment to these interventions can be 

problematic for high trait anger people with chronic anger management problems, 

because they often do not recognize that their aggressive behavior results in costs for 

themselves and their social surroundings (Howells & Day, 2003), and they even tend to 

be hostile towards their therapist (Deffenbacher, 2011). An alternative, less investigated 

approach, is to shift focus to reducing the motivational impulse to become angry and 

aggressive (Koole & Veenstra, 2015, Chapter 8; Veenstra, Bushman, & Koole, in press, 

Chapter 2; Veenstra, Schneider, Bushman, & Koole, 2016, Chapter 3). This motivational 

approach relies less on introspection and self-understanding, which makes it potentially 

easier and hence more accessible for those who have trouble committing to an 

intervention program. As such, motivational interventions could be a welcome addition to 

existing anger management interventions.  

A motivational approach to anger management might be especially effective for 

people high (rather than low) in trait anger. This is because people with high trait anger 

are characterized by higher approach motivation in general than people with low trait 

anger, regardless of their current emotional state (Harmon-Jones & Allen, 1998; 

Harmon-Jones, 2007), potentially causing them to be more prone to anger. Indeed, the 

link between approach motivation and trait anger is strongest in anger-relevant situations 

(Veenstra, et al., 2016, Chapter 3), suggesting that reactive approach motivation plays a 

key a role in moving people with high trait anger to increased state anger and 

aggression. If reactive approach motivation is the causal mechanism whereby high trait 

anger becomes translated into an angry emotional state, it may be possible to short-

circuit this mechanism by activating an opposite motivational tendency. Indeed, three 

recent experiments in our lab have shown that compared to approach movements, 

avoidance movements (like leaning backwards or extending arm movements) inhibited 

the relation between higher trait anger and anger and aggressive impulses (Veenstra, 
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Schneider, Dillon, Domachowska, Bushman, & Koole, unpublished results, Chapter 4). 

These findings suggest that countering reactive approach motivation may facilitate anger 

management, especially among people with high trait anger. 

If a single episode of enacting avoidance behavior can momentarily attenuate the 

positive relation between trait anger and state anger and aggressive impulses in a 

specific situation, then perhaps repeatedly enacting avoidance tendencies can have a 

more general benefit for anger management. This step is theoretically important, 

because it means a shift from online (i.e. in the moment) motivation inductions towards 

motivation inductions that are memory-based (see Niedenthal, Winkielman, Mondillon, & 

Vermeulen, 2009, on the distinction between on-line and off-line social cognition). 

Moreover, the step towards memory-based effects that generalize across situations is 

practically important, because it would allow for the development of motivational anger 

management interventions. Prior work has shown that training approach-avoidance 

tendencies can reduce problematic habitual behaviors. For example, training avoidance 

(instead of approach) movements in response to alcohol related stimuli reduces alcohol 

consumption in heavy drinkers (Wiers, Eberl, Rinck, Becker, & Lindenmeyer, 2011; 

Wiers, Rinck, Kordts, Houben, & Strack, 2010). Likewise, anxiety researchers have 

shown that emotional vulnerability in anxious people was lower after training approach 

movements than after training avoidance movements in response to happy faces (Rinck 

et al., 2013). On the basis of these findings, motivational training seems a promising 

direction to explore in the domain of anger management. 

 

The Current Experiments 

 

In two experiments, we investigated whether motivational training can be applied as an 

effective intervention tool in the domain of anger and aggression management. More 

specifically, we investigated the effects of training approach-avoidance tendencies in 

response to threat among people with varying levels of trait anger. Building on previous 

motivational bias modification research (Rinck et al., 2013; Wiers et al., 2010, 2011), and 

using a validated paradigm (Rinck & Becker, 2007; Taylor & Amir, 2012), we randomly 

assigned participants to receive avoidance or approach training. Participants in the 

avoidance training group were trained to consistently make avoidance movements in 

response to angry faces and neutral movements to happy faces on a computer screen. 

Participants in the approach training group were trained to consistently make approach 

movements in response to angry faces and neutral movements towards happy stimuli.  

To assess the effects of the motivational training, we asked participants to recall 

an autobiographical memory (Experiment 1), or to imagine a pre-scripted situation 

(Experiment 2) in which a person caused them harm, after which we measured their 

state anger and aggressive impulses towards that person. We measured state anger 

with a self-report questionnaire (Veenstra et al., unpublished results, Chapter 4). To 

assess aggressive impulses, we used a validated voodoo doll paradigm (e.g., DeWall et 

al., 2013; Slotter et al., 2012). In this task, participants insert pins into a doll that 

represents the person that made them angry in the situation they just recalled. Because 

people equate an image of an object, or something that is similar to an object, with the 
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actual object, and believe that taking action on an object affects similar objects (Rozin, 

Millman, & Nemeroff, 1986), inserting the doll with pins has important psychological 

similarities to the process of causing actual harm the person the doll represents (e.g., 

DeWall et al., 2013). We hypothesized that the motivational training towards threat would 

moderate the relation between increased trait anger and state anger and aggressive 

impulses, such that trait anger would predict more state anger/aggression after the 

avoidance training, but not after the avoidance training.  

Finally, we assessed changes in participants’ approach/avoidance bias towards 

threatening stimuli, using a standard approach-avoidance task, a well-validated response 

time paradigm (e.g., Rinck & Becker, 2007). Prior work on motivational training in the 

alcohol domain has not always consistently found effects on the approach-avoidance 

task (see Wiers, Gladwin, Hofmann, Salemink, & Ridderinkhof, 2013, for a review on 

cognitive bias modification effects in the domain of alcohol addiction). Consequently, our 

predictions were more tentative here. Nevertheless, we hypothesized that the avoidance 

(compared to approach) training would moderate the relation between trait anger and 

their approach bias towards threat, such that higher trait anger would predict an 

approach bias towards threat after the approach training, but not after the avoidance 

training. Because the data of the approach-avoidance task is rather complex, and was 

unrelated to the state anger and aggressive impulses measures that we administered, 

we report the analyses of the task in a separate section after Experiments 1 and 2.  

 

Experiment 1 

 

Method 

Participants and design. Participants were 130 undergraduate students (64% 

female, Mage = 20.02, SDage = 2.63, range = 18-29) from the Vrije Universiteit Amsterdam 

who received €3,50 (about $4.00) or course credit for their voluntary participation. 

Participants were randomly assigned to one of the motivational training conditions (pull-

angry faces/approach, n = 65, vs. push-angry faces/avoidance, n = 65). Participants’ 

motivational bias towards threat was measured before and after the training. Aggressive 

impulses and state anger were measured after the training as dependent variables. Trait 

anger was assessed using a standardized self-report measure (Spielberger, 1988).  

Participants older than age 35 were not eligible to participate, due to large age 

differences in response rate in reaction time tasks (Fozard, Vercruyssen, Reynolds, 

Hancock, & Quilter, 1994; Hultsch, MacDonald, & Dixon, 2002). Moreover, making too 

many errors in the training or standard approach-avoidance task indicates that 

participants were unable, or unmotivated to do the tasks as designed. A such, we 

followed the exclusion rule that participants who had more than 25% errors in the 

motivational training trials, or in the standard approach-avoidance task trials, were 

discarded as outliers and excluded from the sample (e.g., Veenstra et al., 2016, Chapter 

3).  

Procedure. All participants signed a consent form. Participants were tested in 

private cubicles. They started with the standard approach-avoidance task, measuring 

baseline levels of motivational bias, explained in more detail below. Participants were 
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seated approximately 60 centimeters from the computer screen. To prevent the influence 

of differences in right versus left hemisphere activations due to the use of the right 

versus left hand, we asked all participants to operate the joystick with their right hand 

(handedness cannot account for the effects discussed below). After the standard 

approach-avoidance task, half of the participants started with the approach training, 

while the other half started with the avoidance training. Then, after performing the 

standard approach-avoidance task for a second time, anger was induced using an 

autobiographical recall task, and aggressive impulses and state anger were measured. 

Next, participants completed the trait anger scale. Finally, participants answered control 

questions, were thanked, debriefed, and received course credit or money for 

participation. 

Measures and materials.  

Standard approach-avoidance task. To measure participants’ approach and 

avoidance tendencies towards threatening stimuli before and after the training, we 

adapted the well-validated approach-avoidance task (Rinck & Becker, 2007) 

programmed in Inquisit 4.0.9.0 (2015). The task combines both proprioceptive (i.e., arm 

movements; Rotteveel & Phaf, 2004) and exteroceptive (i.e., zooming; Neumann & 

Strack, 2000) cues of approach and avoidance. More specifically, participants were 

instructed to respond as fast and as accurate as possible to the emotional facial 

expression on each picture by pushing the joystick (Speedlink: Dark Tornado Flight 

Stick) away from themselves, or towards themselves. In response to pushing, the picture 

grew smaller; in response to pulling, the picture grew larger. The combination of the 

movement with the zooming features disambiguates the joystick task, and prevents 

interpreting a pushing movement with the joystick as approaching the stimulus on the 

screen, and a pulling movement with the joystick as avoiding the stimulus on the screen 

(see Eder & Rothermund, 2008, on the importance of this response mapping).  

Different stimulus sets were presented before and after the training, by using two 

versions of the approach-avoidance task. The sequence of the versions was 

counterbalanced between participants. The stimulus set of each version of the task 

consisted of two emotional expressions (angry versus happy), of either a male or female 

actor (12 different actors of each gender), resulting in 48 different stimuli (Radboud 

Faces Database, RaFD; Langner et al., 2010). A total of 192 experimental trials were 

presented in random order, with the restriction that no more than three pictures of a 

single category were presented in sequence (cf. Wiers, Rinck, Dictus, &, van den 

Wildenberg, 2009). The trials were grouped in four blocks.  

The first and third block started with twelve practice trials, which used two 

pictures of one female actress, with a happy and an angry facial expression. This female 

actress was different from the ones used in the experimental trials. After the practice 

trials participants continued with two blocks of pulling in response of angry facial 

expressions and pushing in response to happy facial expressions, and ended with two 

blocks with the opposite instructions (sequence counterbalanced between participants). 

Two different response times were measured: the reaction time from stimulus onset to 

the initial movement of the joystick displacement (initiation time), and the reaction time 

needed to move the joystick from the middle position to the most extreme position 
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(movement time). Reaction times were recorded in milliseconds, at the initial movement 

of the joystick, and the maximum displacement of the joystick. For all analyses, the time 

between stimulus onset and the initial movement of the joystick displacement was used 

as dependent variable, i.e., the initiation time (see Rotteveel & Phaf, 2004). 

Motivational training. The motivational training was similar to the standard 

approach-avoidance task, except that one half of the participants responded with a 

pulling (approach) joystick movement in response to angry facial expressions, and a 

side-way movement to happy facial expressions (left/right counterbalanced), whereas 

the other half responded with a pushing (avoidance) joystick movement in response to 

angry facial expressions, and a side-way movement to happy facial expressions 

(left/right counterbalanced). The actors of the stimulus set differed from the two versions 

of the standard approach-avoidance tasks, and consisted of two expressions (angry 

versus happy), of either a female or male actor (12 different actors of each gender), 

resulting in 48 different stimuli. A total of 384 experimental training trials were presented 

in random order, with the restriction that no more than three pictures of a single category 

were presented in sequence. The trials were grouped in eight separate blocks, with self-

paced breaks between blocks. Twelve practice trials were presented before the first 

block.  

Anger induction. To induce an angry state, we asked participants to recall a time 

when their (ex)partner or best friend acted unfairly towards them. The participants 

received instructions to go into detail about their (ex)partner or best friends’ behavior, 

how they got into trouble, and their thoughts about the outcomes (how did it make you 

feel, and what did you do). Thus, participants were asked to write for 4 minutes about 

how the event occurred ensuring optimal reliving (see Strack, Schwarz, & Gscheidinger, 

1985). Autobiographical recall of emotional events is a validated procedure to induce 

negative mood (e.g., e.g., Keltner, Ellsworth, & Edwards, 1993; Westerman, Spies, 

Stahl, & Hesse, 1996 for a meta-analytic review; Lobbestael, Arntz, & Wiers, 2008).  

Aggressive impulses. Aggressive impulses were measured using the voodoo 

doll task (e.g., DeWall et al., 2013; Slotter et al., 2012). Participants were instructed to 

take a doll and a plastic container containing 190 pins from a paper box sat on the desk, 

and were told that: “In previous research we have found that you can get rid of negative 

energy by taking action in response to the person that caused you harm. Imagine that 

the doll is the person from the situation you just recalled. You now have the opportunity 

to insert as many pins in the doll at any location you like.” After two minutes, participants 

were asked to put the doll – including the pins – back into the paper box.  

The experimenter counted the total number of pins participants put in the doll, 

and took a picture of the doll such that blind coders could count the number of pins put in 

different body parts, i.e., the head, genital area, heart, abdomen, hands/arms and 

feet/legs. A factor analysis showed that the different body parts clustered into two 

different components, i.e., vital body parts such as the head, heart and genital area, and 

less vital body parts such as the abdomen, arms and legs. We conducted an additional 

study to investigate whether people indeed evaluate putting pins in vital body parts as 

more aggressive than in less vital body parts. The results of the latter study, as well as 

the factor analyses of the present research, are described in the online supplemental 
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material. Besides the total number of pins as measures of aggressive impulses, we also 

used the total number of pins in vital and less-vital body parts for the main analyses. The 

average of total number of pins participants inserted into the doll was 10.70 (SD = 

22.95), with a maximum of 187 pins. Overall 32.3% of the participants did not insert any 

pins, 37.0% inserted 1-10 pins, 26.0% inserted 11 to 40 pins, and 4.7% inserted more 

than 40 pins into the doll. We used negative binomial regression analysis to analyze the 

data, which is recommended when there is the problem of overdispersion, i.e., when the 

ratio of the standard deviation to the mean is greater than 1 (Long, 1997). 

State anger. After participants put the doll back in the box, self-reported state 

anger was measured. Participants rated how angry they felt towards the person they had 

just recalled in the autobiographical recall task, how stupid they thought his/her behavior 

was, and to what extent they were inclined to take revenge, punish, and forgive this 

person (1 = definitely not to 100 = very much). The five items were averaged into a 

single index of state anger (M = 55.61, SD = 17.42, Cronbach α = .80). 

Trait anger. We measured individual differences in trait anger with the brief 

Dutch version of the Trait Anger Scale (Spielberger, 1988; Spielberger, Jacobs, Russell, 

& Crane, 1983; for a review, see Wilkowski & Robinson, 2008), which contains 10 items 

(e.g., “I’m easily getting angry”) that participants rated on visual analogue scales (1 = 

does not fit to me, 100 = fits perfectly to me). An overall trait anger score was obtained 

by averaging the items (M = 38.87, SD = 15.69, Cronbach α = .85).  

Control questions. As manipulation checks, we asked 6 questions: (1) how 

difficult did you find the joystick tasks (1 = not at all to 100 = very much), (2) how angry 

did you feel while you were recalling the anger arousing situation (i.e., online anger, 1 = 

not at all to 100 = very much), (3) how difficult was it for you to recall an anger arousing 

situation (1 = not at all to 100 = very much), (4) to what extend did you have the feeling 

that you could get rid of negative energy by putting pins into the doll (1 = not at all to 100 

= very much), (5) to what extend did you have the feeling that you could take revenge to 

the person that harmed you by putting pins into the doll (1 = not at all to 100 = very 

much), and (6) handedness (1 = left handed, 2 = right handed). Several control 

questions were related to participants’ level of state anger or aggression, as well as 

additional exploratory measures. However, none of these relations affected the 

outcomes reported in the manuscript and are discussed in the supplemental materials. 

Effects that are directly relevant for the motivational training effects are reported and 

discussed below. 

 

Results 

Data preparation. In line with our exclusion criteria, participants who had error 

percentages above 25% in the standard approach-avoidance task (1 participant), or the 

motivational training (1 participant) were discarded from the analyses. One participant 

was removed from analyses because of technical issues with the joystick. Thus, in total 

three participants were excluded from data analyses below. For the analyses of the 

aggressive impulse data, one additional participant was missing, due to an error in pin 

count. Participants’ gender did not interact with any of the effects reported in the present 

research, so we do not discuss this variable further. The voodoo doll task data contained 
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two extreme values (69 and 187 number of pins, > 3 SD of the group mean, the fit of the 

model improved after exclusion of these outliers). We report the results of the analyses 

including the outliers, however, indicate if the results without the outliers deviated from 

the reported results.  

Motivational training effects. First, unexpectedly motivational training condition 

affected participants’ level of trait anger, which was measured at the end of the 

experiment, such that participants reported significant more trait anger in the approach 

training condition, M = 41.69, SD = 14.57, than in the avoidance training condition, M = 

36.17, SD = 16.34, t(125) = 2.01, p = .047, Cohen’s d = 0.36, 95%CI [0.01, 0.71]. Due to 

this effect of training on levels of dispositional anger, we were no longer able to interpret 

trait anger scores as a meaningful index of a stable personality disposition in our 

analyses, and thus it was impossible to test whether motivational training condition 

moderated the relation between trait anger and aggressive impulses and state anger. 

For this reason, we only report the main effects of the motivational training on our 

dependent variables, i.e., aggressive impulses, state anger, and motivational bias 

towards threat, as well as on the control measures collected at the end of the 

experiment.  

State anger. Recall that we predicted that the motivational avoidance training 

would lower self-reported levels of state anger, compared to the approach training. This 

was the case: An independent t-test showed that participants in the avoidance condition 

reported less state anger in reaction to the person that harmed them (M = 51.11, SD = 

16.82), than participants in the approach condition (M = 60.32, SD = 16.91), t(125) = 

3.08, p = .003, Cohen’s d = 0.55, 95%CI [0.19, 0.90]. 

Aggressive impulses. We conducted a negative binomial regression analysis 

with training condition (approach = +1, avoidance = -1) as predictor of total number of 

pins. There was an effect of training condition, χ2(1) = 3.86, p = .049, Exp(B) = 0.691. 

The average number of pins inserted into the doll was lower in the avoidance training 

condition (M = 8.03, SD = 11.43) than in the approach training condition (M = 11.62, SD 

= 26.02).  

When we excluded 2 outliers from the analyses (pushing more than 68 pins into 

the doll), the effect was no longer significant (p = .277). However, when we conducted a 

more focused analysis on the number of pins in vital body parts of the voodoo doll, the 

training effect was marginally significant when we included the outliers, χ2(1) = 2.93, p = 

.087, Exp(B) = 0.715, and significant when we excluded the outliers, χ2(1) = 7.04, p = 

.008, Exp(B) = 0.603. When we analyzed the number of pins in less vital body parts, the 

effect of motivational training was not significant, χ2(1) = 0.18, p = .671, Exp(B) = 1.097, 

independently of the outliers. This pattern seems sensible, in that intentions to harm the 

voodoo doll can be expected to result in more pins in vital (hurtful) body parts. However, 

using body part (vital versus non-vital) as an additional predictor in a negative binomial 

mixed model, did not result in a significant interaction between training and body part. 

To further assess the validity of the voodoo doll task, we correlated the number of 

pins with the anger measures that were assessed during the study. As expected, a 

negative binomial regression analysis showed that putting more pins in the doll was 

related to higher levels of situated state anger, χ2(1) = 36.24, p < .0001, Exp(B) = 1.038, 
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and increased feelings of being able to get rid of negative energy, χ2(1) = 55.07, p < 

.0001, Exp(B) = 1.030, and increased experience of anger during the autobiographical 

recall, χ2(1) = 49.23, p < .0001, Exp(B) = 1.025. Focusing on the number of pins in the 

vital body parts only did not change these results. In sum, although the results of the 

effect of the motivational training on aggressive impulses are somewhat mixed, they are 

in line with the findings on state anger, suggesting that the avoidance training lowered 

aggressive impulses, as compared to the approach training.  

Control questions. At the end of the experiment, we asked participants how 

much anger they had experienced during the autobiographical recall task and found that 

participants in the avoidance training condition, (M = 27.51, SD = 24.79) reported less 

anger when they recalled the anger provoking situation than participants in the approach 

training condition (M = 39.39, SD = 29.02), t(125) = -11.88, p = .014, Cohen’s d = 2.09, 

95%CI [ 1.65, 2.52]. Because the training affected the angry feelings during the anger 

induction, we also checked whether the motivational training influenced the emotional 

contents of the stories participants recalled. We used the Linguistic Inquiry Word Count 

(LIWC; Pennebaker, Boyd, Jordan, & Blackburn, 2015) program to test whether the 

motivational training affected the proportion of words participants used related to 

negative emotions, positive emotions, affect, optimism, anxiety, anger, and sadness. 

None of the independent sample t-tests were significant (all ps > .266), indicating that 

the motivational training affected the emotional experience during the anger induction, 

but not the emotional content of the autobiographical recalls.  

 

Discussion 

The results of Experiment 1 showed that people’s feelings of state anger were 

lower after the avoidance training than after the approach training. The state anger 

questions were formulated in such way that they asked participants to think back about 

their level of angry feelings towards the person that harmed them. These results suggest 

that the motivational training influenced the emotional reliving of people’s stored 

memories. Apparently, people relived less angry feelings during the memory retrieval 

after the avoidance training than after the approach training. Notably, this was not the 

result of the content of the experience. The linguistic word count revealed no differences 

in the emotional contents people had written down. Although differences with the 

linguistic word count method tend to be small in size (Pennebaker et al., 2015) and the 

observed lack of effects could have been due to a lack of statistical power, it currently 

seems that similarly valenced memories lead to different experiences after avoidance 

training than after approach training. 

The training effect on aggressive impulses was statistically not significant when 

we looked at the total number of pins people inserted into the doll, given that the effect 

depended on two outliers. However, when we looked at a more refined measure of 

aggression, i.e., the number of pins in more vital areas of the doll’s body parts, we found 

that aggressive impulses were lower after the avoidance than after the approach training 

as well. Thus, Experiment 1 provides a first indication that avoidance training may lower 

aggressive impulses. Given the statistical weakness of this effect, however, it is 

important to conduct a replication study. 
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Unexpectedly, the motivation training also affected people’s reported level of trait 

anger. Possibly, the relatively lower levels of less state anger after the avoidance training 

anchored their personality assessments on this experience, leading them to rate their 

levels of trait anger as lower than participants who experienced relatively more anger 

after the approach training. Indeed, prior work has shown that personality ratings can be 

influenced by the momentary accessibility of feelings (Markus & Kunda, 1986; Hinkly & 

Andersen, 1996), and that bodily movements can influence personality ratings (Schubert 

& Koole, 2009). All the same, the training effect on trait anger meant that we could not 

use this measure as a predictor of state anger and aggressive impulses. Consequently, 

our analyses in Experiment 1 were restricted to overall training effects.  

 

Experiment 2 

 

In Experiment 2, we sought to conceptually replicate and extend the results from 

Experiment 1. To prevent motivational effects on the trait anger assessment, the trait 

anger assessment was placed at the start rather than the end of the experimental 

sessions. In addition, to be sure that the motivational training did not affect the anger 

induction, we used guided imagination, instead of autobiographical recall to induce 

anger. We measured state anger before the aggression measurement, to rule out order 

effects of the aggression and anger measures. Also, we developed a virtual version of 

the voodoo doll task, which has the advantage that it can be safely used in applied 

settings in the future, e.g., there is no danger that patients can harm themselves with real 

pins. Finally, we measured participants’ approach bias towards threat once with a 

standard approach-avoidance task, after the anger and aggression assessments. The 

reason for this adjustment will be explained in the next section, where we discuss the 

motivational training effects on people’s motivational bias towards threat.  

As in Experiment 1, we predicted that participants’ level of anger and aggression 

would be lower after the avoidance training than after the approach training. Moreover, 

we expected the training to moderate the positive relation between trait anger and state 

anger and aggressive impulses: After the approach training trait anger should predict 

more state anger and aggressive impulses, in line with previous research on trait anger 

(Veenstra et al., unpublished results, Chapter 4). By contrast, after the avoidance 

training, we expected the association between trait anger and state anger/aggressive 

impulses to become significantly reduced. In addition, we expected that the effects of the 

motivational training would be most pronounced among participants with high trait anger, 

resulting in an effect of motivational training for people with relatively higher levels of trait 

anger, but not for people with relatively lower levels of trait anger.  

 

Method 

Participants and design. Participants were 185 undergraduate students from 

the Vrije Universiteit Amsterdam (80% female, Mage = 20.37, SDage = 2.84, range = 17-

31) participated voluntarily in the study for course credits or money (€3.50, about $4.00). 

Participants were randomly assigned to one of the motivational training conditions (pull-

angry faces/approach, n = 90, vs. push-angry faces/avoidance, n = 95). State anger and 
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aggressive impulses were measured after the training as dependent variables. Trait 

anger was assessed using a standardized self-report measure (Spielberger, 1988). The 

effect of the training on participants’ motivational bias was measured with a standard 

approach-avoidance task at the end of the experiment. Participants’ gender did not 

interact with any of the effects reported in the present research, so we do not further 

discuss this variable. Again, participants older than age 35 were not eligible to 

participate, due to large age differences in response rate in reaction time tasks (Fozard, 

et al., 1994). Moreover, participants that had more than 25% errors in the motivational 

training trials, in the standard approach-avoidance task trials, were discarded as outliers 

and excluded from the sample (e.g., Veenstra et al., 2016, Chapter 3). 

Procedure and materials. The equipment, setting, motivational training, and 

measures of aggression, state anger, trait anger (M = 38.22, SD = 13.29, Cronbach’s α = 

.81), and motivational bias were the same as in Experiment 1, with the following 

exceptions. First, participants started with completing the trait anger scale to prevent 

effects of the motivational training on trait anger. Second, after performing the 

motivational training, anger was induced by reading and imagining a description of an 

anger-provoking situation (described below). Participants rated their level of state anger 

before instead of after the voodoo doll task. Third, we used a digital version of the 

voodoo doll task (described below). Finally, participants’ motivational bias towards threat 

was measured only once, after measuring anger and aggressive impulses at the end of 

the experiment, using a standard approach-avoidance task. 

Anger induction. To induce anger, participants were asked to imagine 

experiencing an anger-arousing situation by reading a vignette. People’s responses to 

emotional vignettes is in general very similar to their responses to actual emotion-

arousing stimuli (Robinson & Clore, 2001), and has been widely used in emotion 

research in general, and in anger research more specifically (e.g., Rusting & Nolen-

Hoeksema, 1998). The vignette we used in the present research has been successful in 

inducing anger in previous research (Veenstra, et al., unpublished results, Chapter 4), 

and read: 

 

You want to apply for a job opening at your work. To compete with the other 

colleagues in your department, you each have to write a renewal plan for the 

department. You’re almost finished when one of your colleagues stands at your 

desk and asks you a favor. He says he is short on time, and asks if he can use 

your notes to get an idea of how to approach the assignment. You reluctantly 

agree, and one week later you find out that your colleague copied everything 

you wrote, and handed it in as if it were his ideas. Your boss calls the two of you 

in: he is very angry, and threatens to dismiss you both. Your colleague tries to 

blame you, and claims that you were the one copying from him. When you 

leave your boss’s office, your colleague says you’re a naive loser and it’s easy 

to take advantage of you. 

 

After imagining being in this situation, participants rated their level of state anger 

measured with similar five items as in Experiment 1, asking participants to rate how 
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angry they would be towards the person they had just imagined in the vignette, how 

stupid they thought his/her behavior was, and to what extent they would be inclined to 

take revenge, punish, and forgive this person (1 = definitely not to 100 = very much, M = 

78.04, SD = 13.19, Cronbach’s α = .62).  

Aggressive impulses. We developed a new virtual version of the voodoo doll 

task. In previous digital versions of the task, participants could choose between pictures 

of a doll pre-inserted with different numbers of pins (DeWall et al., 2013). The position of 

the pins in the doll could thus not be chosen by the participants themselves. In the 

present study, we created a more refined version of the virtual voodoo doll task. We 

developed a task in Inquisit 4.0.9.0 (2015), in which a picture of a doll was presented on 

the computer screen (Figure 1 shows a screen-capture of the task). Participants were 

able to pick up a pin – presented next to the doll – by left-clicking with their mouse, move 

it around the screen, and then push the pin into the doll at any place they want. As soon 

as participants clicked the mouse to put the pin in the doll, it looked as though the pin 

was stuck in the doll. If participants were not yet satisfied with the position of the pin, 

they were able to pick up the pin again, and move it on a different spot.  

Participants were able to put a maximum of 50 pins into the doll. We adjusted the 

maximum number of pins to a lower amount compared to the previous experiment, in 

order to reduce the occurrence of extreme values. The program registered the total 

number of pins each participant had put in the doll, and saved a screen-capture of the 

doll to be able to code the position of the pins. Unfortunately, due to a technical error, the 

voodoo doll task data of the first twenty participants were not recorded. The average 

number of pins inserted into the doll was 5.76 (SD = 6.76), with a maximum of 38 pins. 

Overall, 19.3% of the participants did not insert any pins, 62.7% inserted 1-10 pins, and 

18.0% inserted 11 to 38 pins into the doll. In line with Experiment 1, the pins in the 

different body parts clustered into two different components, i.e., vital body areas such 

as the head, heart and genital area, and less vital body areas such as the arms, and 

legs. The abdomen had a cross-loading above .4 on both components, and was 

excluded from the two subscales. We  discuss the full description of the results of the 

factor analyses in the supplemental material. In addition to the total number of pins 

inserted in the doll, we used the number of pins put in the vital areas, as our measure of 

aggressive impulses.  

Control questions. We used the same manipulation check questions as in 

Experiment 1, but excluded the question about recall difficulty, given that it was not 

applicable here. Effects that are relevant for the motivational training effects are reported 

and discussed below. Remaining effects are discussed in the online supplemental 

material.  
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Figure 1. Screenshot of the digital version of the voodoo doll task.  

 

 

 

Results 

Participants with error rates above 25% in the motivational training (2 

participants), the standard approach-avoidance task (2 participants), or both (1 

participants), were excluded from analysis. Mistakenly, three participants older than 50 

years participated in Experiment 2, and were excluded from the sample after 

participation. Because part of the data of two participants was missing, they were 

excluded from the data set as well. There were no pre-existing differences in trait anger 

between participants in the avoidance and approach training condition. 

State anger. To test whether the motivational training moderated the relation 

between trait and state anger, we conducted a multiple regression analysis with training 

condition (approach = +1, avoidance = -1), mean centered trait anger, and their 

interaction as predictors of level of state anger, F(3, 176) = 9.47, p < .001, R2 = .14. The 

main effect of trait anger showed that higher levels of trait anger were related to higher 

levels of state anger, t(176) = 5.25, p < .001, β = .37, r = .37, replicating previous 

findings (Spielberger, 1988). Unexpectedly, the main effect of training condition was not 

significant, t(176) = 0.69, p = .491, β = .05, nor was the predicted interaction between 

training condition and trait anger, t(176) = -0.38, p = .588, β = -.04. In both the approach, 

r = .33, p = .002, and the avoidance, r = .41, p < .001, training conditions, higher levels of 

trait anger were related to higher levels of state anger. Excluding trait anger from the 

model did not result in a main effect of motivational training on level of state anger. We 

return to these unexpected null effects in the Discussion section. 

Aggressive impulses. We conducted a negative binomial regression analysis 

with training condition (approach = +1, avoidance = -1), mean-centered trait anger, and 

their interaction as predictors of number of pins inserted in the doll. First, there was a 
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main effect of trait anger, participants with higher levels of trait anger inserted 

significantly more pins into the doll, χ2(1) = 9.53, p = .002, Exp(B) = 1.034. Although the 

effect of training condition was only marginally significant, χ2(1) = 2.98, p = .084, Exp(B) 

= 0.742, the pattern of the average number of pins in the two training conditions were as 

we predicted and found in Experiment 1. More specifically, the average number of pins 

participants inserted in the doll was larger in the approach condition, M = 6.06, SD = 

9.53, than in the avoidance condition, M = 4.51, SD = 6.92. Moreover, when we only 

tested the main effect of training condition on number of pins, without trait anger in the 

model, it was significant, χ2(1) = 4.14, p = .042, Exp(B) = 0.705. Thus, we replicated the 

main effect of motivational training on aggressive impulses of Experiment 1.  

Most importantly, the predicted two-way interaction between training condition 

and trait anger bordered on significance, χ2(1) = 3.84, p = .050, Exp(B) = 0.974. As can 

be seen in Figure 2, higher levels of trait anger were related to more inserted pins in the 

approach condition (χ2(1) = 11.60, p = .001, Exp(B) = 1.034), but not in the avoidance 

condition (χ2(1) = 0.70, p = .402, Exp(B) = 1.007; simple effects).  

We further analyzed whether the effect of training condition was more 

pronounced for people high rather than low in trait anger by using simple slope analyses. 

To test the effect of training condition for people with high trait anger, we conducted a 

negative binomial regression analysis with training condition (approach = +1, avoidance 

= -1), standardized trait anger 1.5 SD above the mean (Zscores), and their interaction 

term as predictors of number of pins inserted in the doll. There was a significant effect of 

training condition among people high in trait anger, χ2(1) = 6.87, p = .009, Exp(B) = 

0.442, such that the estimated average number of pins was lower in the avoidance 

condition, M = 3.49, SD = 8.18, than in the approach condition, M = 7.89, SD = 19.25. To 

test the effect of training condition for people with low trait anger, we conducted a 

negative binomial regression analysis with training condition (approach = +1, avoidance 

= -1), standardized trait anger 1.5 SD below the mean, and their interaction as predictors 

of number of pins inserted in the doll. There was no effect of training condition on 

number of pins among people low in trait anger, χ2(1) = 0.47, p = .493, Exp(B) = 1.246, 

such that the estimated average number of pins did not differ between the avoidance 

condition, M = 5.72, SD = 13.43, and the approach condition, M = 4.59, SD = 11.66. 

Similar to Experiment 1, the effect of motivational training was stronger when we looked 

at the effect of training condition and trait anger on number of pins in the vital areas of 

the body (total of pins in the head, heart and genitals). More specifically, we found a 

highly significant interaction between training condition and trait anger on number of pins 

in the vital areas of the body, χ2 (1) = 13.06, p = .011, Exp(B) = 0.939, such that higher 

levels of trait anger were related to more inserted pins in the vital areas in the approach 

condition (χ2 (1) = 16.08, p < .0001, Exp(B) = 1.044), but not in the avoidance condition 

(χ2 (1) = 0.70, p = .408, Exp(B) = 0.007). In addition, there was a main effect of trait 

anger, χ2 (1) = 13.06, p < .001, Exp(B) = 1.044, but no main effect of training condition, 

χ2 (1) = 2.49, p = .114, Exp(B) = 0.748, on total number of pins in the vital areas of the 

body. In addition to the aggressive impulse effects on vital body areas, we also looked at 

the aggressive impulse effects on less vital body parts (i.e., arms and legs). Indeed, the 

motivational training, trait anger, or their interaction did not affect the number of pins in 
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less vital body parts, χ2(1) = 2.56, p = .110, Exp(B) = 0.974. However, using body part 

(vital versus less vital) as an additional predictor in a negative binomial mixed model, did 

not result in a significant three-way interaction between training, trait anger and body 

part.  

Finally, we tested how the virtual voodoo doll task was related to self-report 

measures of anger and aggressive impulses. As expected, a negative binomial 

regression analysis showed that putting more pins in the doll was related to higher levels 

of state anger, χ2(1) = 10.39, p = .001, Exp(B) = 1.023, feelings of being able to get rid of 

negative energy, χ2(1) = 37.14, p < .0001, Exp(B) = 1.023, and to take revenge on the 

person that harmed them, χ2(1) = 15.74, p < .001, Exp(B) = 1.015, and marginally to 

angry feelings when reading the anger arousing vignette, χ2(1) = 2.79, p = .095, Exp(B) = 

1.006. Together, these results are consistent with the notion that the virtual voodoo doll 

task was able to tap into participants’ aggressive impulses. 

 

Figure 2. Negative binomial regression effects of motivational training (approach versus 

avoidance) on aggressive impulses, i.e., total number of pins inserted in the doll 

(Dawson, 2014). 

 

 

Discussion 

 In Experiment 2, we replicated the effect of the motivational training on 

aggressive impulses, such that people’s aggressive impulses were lower after the 

avoidance training than after the approach training. Furthermore, and as expected, the 

motivational training moderated the relation between trait anger and aggressive 

impulses, higher trait anger was related to increased aggressive impulses after the 

approach training, but not after the avoidance training. Moreover, the avoidance training 

lowered aggression compared to the approach training for participants with high trait 

anger, but not for participants with low trait anger, which suggests that the avoidance 

training might be especially helpful for people with chronic anger management problems. 
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Contrary to expectations, the effect of the motivational training on state anger was 

not replicated in Experiment 2. This null effect is puzzling, given the results of 

Experiment 1, and other studies in our lab which consistently showed that people with 

relatively higher levels of trait anger do not display higher levels of state anger or 

aggression after situational avoidance inductions (e.g., leaning backwards; compared to 

approach inductions, e.g., leaning forward, Veenstra et al., unpublished results, Chapter 

4). We suspect that the lack of effects is related to the different nature of the motivational 

training in comparison with our previous motivation inductions.  

In previous research, we activated situated approach-avoidance motivation 

inductions, by for example manipulating participants’ body posture (Veenstra, et al., 

unpublished results, Chapter 4). However, the motivational training relies on changes in 

memory-based associations between motivation and anger-relevant stimuli, which 

changes the person’s motivational state directly in an anger-relevant situation. The 

results of Experiment 2 could mean that avoidance training does not inhibit on-line anger 

generation compared to the approach training, i.e., angry feelings when imagining an 

anger-provoking situation. The voodoo doll task in Experiment 2 was again memory-

based, given that it asked people to think back on the anger-arousing situation again, 

and also showed effects of the training, suggesting that indeed the locus of the training 

effect might be on memory-based processes. Taken together, these findings suggest 

that compared to the approach training, avoidance training inhibits the activation of 

anger-relevant experiences in memory, but that the training does not inhibit online anger 

generation. This new hypothesis requires further examination in future research.  

 

Training Effects on the Standard Approach-Avoidance Task 

 

Recall that in Experiments 1-2, we also assessed motivational bias towards angry and 

happy faces using the standard approach-avoidance task. The response times can offer 

further insight into the underlying processes of the training. However, the statistical 

analysis of these response times is relatively complex, so we discuss the relevant results 

in a separate section.  

In general, people are faster to avoid angry faces than to approach them, and to 

approach happy faces rather than to avoid them (e.g., Chen & Bargh, 1999; Rotteveel & 

Phaf, 2004). Training people to avoid angry faces may further enhance this bias, a 

hypothesis that we tested in both Experiments 1 and 2. Moreover, people with high trait 

anger have been found to display faster approach than avoidance movements to angry 

faces (Veenstra, et al., 2016, Chapter 3). If the training operates at the level of automatic 

approach-avoidance reactions, then the avoidance training should reduce the 

association between trait anger and approach bias toward angry faces, compared to the 

approach training. Because the motivational training affected participants’ level of trait 

anger in Experiment 1, we tested this hypothesis only for Experiment 2. 

Response times longer than 1500 ms (see Ratcliff, 1993) were discarded as 

outliers and excluded from the analyses, and incorrect responses to approach or 

avoidance trials were excluded, which resulted in a total exclusion of 9.2% of all trials in 

Experiment 1, and 7.5% of all trials in Experiment 2. We calculated median response 
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times (e.g., Rinck & Becker, 2007; Radke, Roelofs, & de Bruijn, 2013; Wiers, et al., 

2011) for correct responses for each level of the experimental conditions: emotional 

expression (angry, happy facial expression), motivation/movement (approach-pull, 

avoidance-push), and assessment-time (pre, post motivational training, only for 

Experiment 1). We discuss the results relevant for our hypotheses in the main 

manuscript. Further details on the remaining effects can be found in the supplemental 

materials. We calculated motivational bias scores toward threatening stimuli by 

subtracting the median response times of approach movements from the median 

response times of the avoidance movements in response to angry faces. Positive values 

indicate a relative approach bias (faster approach than avoidance responses), and 

negative values a relative avoidance bias (faster avoidance than approach responses) 

towards threat.  

 

Experiment 1 

To test whether the motivational training influenced motivational bias effects in 

the standard approach-avoidance task, we conducted a repeated-measures analysis of 

variance (ANOVA) with motivation/movement (approach-pull vs. avoidance-push), 

emotional expression (angry vs. happy facial expression), assessment-time (pre- vs 

post-motivational training) as within-subjects factors, motivational training (avoidance vs. 

approach) as between-subjects factor, and median response times (msec) as dependent 

variable (e.g., Rinck & Becker, 2007; Radke, et al., 2013; Wiers, et al., 2011). First, there 

was a main effect of assessment-time, F(1, 122) = 21.08, p < .001, η2 = .147, such that 

participants responded faster after (M = 604, SD = 77) the motivational training than 

before (M = 623, SD = 79), illustrating a general learning effect. Second, the overall 

interaction between motivation and emotional expression was significant, F(1, 122) = 

37.80, p < .001, η2 = .241. Avoidance movements (M = 606, SD = 77) were faster than 

approach movements (M = 621, SD = 77), t(123) = 4.58, p < .001, in response to faces 

with an angry expression, however, approach movements (M = 603, SD = 76) were 

faster than avoidance movements (M = 624, SD = 81), t(123) = 5.11, p < .001, in 

response to happy faces. Thus, the results demonstrated an overall avoidance bias 

towards angry faces, and an approach bias towards happy faces (e.g., Chen & Bargh, 

1999), which validates the reliability of the standard approach-avoidance task.  

There were no other main or interaction effects (all ps > .183). Indicating that the 

different motivational trainings did not affect participants’ motivational bias towards angry 

or happy faces. Indeed, participants showed an avoidance bias towards threat before 

and after the training, regardless of the training conditions, illustrated by the negative 

motivational bias scores in all conditions (see supplemental materials for relevant 

descriptives). In addition, there were no interaction effects with assessment-time either, 

indicating that performing the motivational training did not affect any of the performances 

on the standard approach-avoidance task, except increasing their speed.  

 

Experiment 2 

In Experiment 2, we assessed the standard approach-avoidance task once at the 

end of the experiment. As such, we were not able to include people’s initial motivational 
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bias as a within-subjects factor in our analyses, and test whether people’s motivational 

bias changed due to the training task. However, we could test whether the motivational 

bias towards threat of participants in the avoidance training condition differed from the 

participants in approach training condition, and whether this was especially true for 

people with higher levels of trait anger.  

We first investigated whether performing motivational training moderated the 

relation between participants’ level of trait anger and their motivational bias towards 

threat, with a multiple linear regression analysis. We included training condition 

(approach = +1, avoidance = -1), mean centered trait anger, and their interaction as 

predictors of the motivational bias scores towards angry faces, Fmodel(3, 176) = 0.08, p = 

.970, R2
model = .001. However, we did not find any effects of training condition or trait 

anger on participants’ motivational bias scores. Correlations between trait anger and 

motivational bias scores showed that trait anger was not related to overall motivational 

bias scores, or to motivational bias scores in the approach and avoidance condition (all 

ps > .631), which indicates that the motivational bias towards threat of participants with 

high trait anger did not differ from participants with low trait anger, and that the training 

did not affect participants’ automatic motivational tendencies towards threat differently.  

We further explored whether the training affected participants’ overall motivational 

bias towards happy and angry faces by conducting a mixed model analysis of variance 

(ANOVA), motivation/movement (approach-pull vs. avoidance push), and emotional 

expression (happy vs. angry facial expression) as within-subjects factors, motivational 

training (approach versus avoidance) as between-subjects factor, and median response 

times (msec) as dependent variable. First, the two-way interaction between 

motivation/movement and emotional expression was significant, F(1, 178) = 1095.11, p < 

.0001, η2 = .860. This two-way interaction was unexpectedly large, and in the reversed 

direction as predicted from previous research (e.g., Chen & Bargh, 1999). More 

specifically, participants were faster in avoiding happy faces (M = 617, SD = 84), than in 

approaching happy faces (M = 741, SD = 92), t(179) = 24.09, p < .0001, and faster in 

approaching angry faces (M = 618, SD = 88) than avoiding angry faces (M = 774, SD = 

93.05), t(179) = -32.19, p < .0001, indicating that participants natural motivational bias 

towards positive and negative stimuli was reversed. 

 

Discussion 

The approach-avoidance task in Experiments 1 and 2 yielded a complicated 

pattern of results. When people perform a standard approach-avoidance task, they 

generally have an approach bias towards happy faces, and an avoidance bias towards 

angry faces (e.g., Chen & Bargh, 1999; Rotteveel & Phaf, 2004). We replicated this 

effect in Experiment 1, but not in Experiment 2. In Experiment 2, we even found the 

reversed pattern of results, such that people had an approach bias towards angry faces 

and an avoidance bias towards happy faces, which might be caused by a lack of 

reliability of the reaction time measurement.  

Based on previous research on motivational bias modification (e.g., Rinck et al., 

2013; Wiers et al., 2010, 2011), we predicted that trait anger would be correlated with a 

motivational approach bias towards threat in the approach condition, but not in the 
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avoidance condition. However, we could not reliably test the relation between trait anger 

and a motivational bias in the first experiment, due to the motivational training effect on 

people’s level of trait anger. In Experiment 2, we did not find a relation between trait 

anger and a motivational bias. This null finding might be caused by performing the 

motivational training, however, we were not able to test this hypothesis because the 

approach-avoidance task was assessed only after the training. Alternatively, the relation 

between trait anger and a motivational bias might have been overshadowed by people’s 

contrasting motivational bias.  

Taken together, the null effects of motivational training in the standard approach-

avoidance task means that we cannot conclude that the motivational training effects on 

state anger and aggression were caused by the modification of people’s automatic 

motivational tendencies towards negative stimuli. However, this conclusion remains 

tentative, especially in because the approach-avoidance task was found to display 

undesirable psychometric properties, such as reactivity to repeated testing in Experiment 

2. Future research may focus on improving the standard paradigm for motivational bias 

assessment, for example, by using a more implicit version of the task in which people 

categorize the pictures based on a non-emotional characteristic of the picture.  

 

General Discussion 

 

In the present research, we examined the effectiveness of a motivational bias training in 

the field of anger and aggression management. In two experiments, we investigated how 

training avoidance tendencies in response to angry faces influenced angry feelings and 

aggressive impulses. In Experiment 1, the motivational training affected people’s anger 

experience. More specifically, after training avoidance responses in reaction to angry 

faces, people experienced and remembered less feelings of anger when they recalled an 

anger- provoking situation, than after training approach responses. In Experiment 2, 

people expressed less aggressive impulses after the avoidance training, than after the 

approach training. The latter effect was especially pronounced among people who 

experience anger more often and intensely, given that the avoidance (compared to the 

approach) training lowered aggressive impulses for people with relatively higher levels of 

trait anger, but not for people with relative lower levels of trait anger.  

We predicted that activating avoidance instead of approach motivation would 

directly influence people’s emotional experience and behavioral aggression, given that 

bodily processes such as action tendencies or body posture give direct feedback on 

feelings, cognitions, and behavioral expressions (e.g., Feldman Barrett, Wilson-

Mendenhall, & Barsalou, 2014; Niedenthal et al., 2009). Indeed, in our previous 

research, manipulating motivational activation by asking participants to lean backward 

instead of forward (Harmon-Jones, Gable, & Price, 2011), consistently decreased 

aggressive tendencies and angry feelings in people with high levels of trait anger 

(Veenstra, et al., unpublished results, Chapter 4). Unexpectedly, in the present research, 

the motivational training failed to affect people’s aggressive impulses in Experiment 1, 

and angry feelings in Experiment 2. Upon closer inspection of the procedures, this 

pattern of findings might indicate that the effect of the motivational training is memory-
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based, i.e., manipulates people’s stored motivational associations with threatening 

stimuli. Consequently, the motivational training influenced the ease of retrieval of anger 

relevant feelings and behavior, rather than online angry feelings or aggression. Although 

this explanation seems plausible, it is post hoc and more research is needed to 

investigate this notion. 

 

Limitations and Future Research 

 

Because the present research is the first to provide information on the effectiveness of 

motivational bias modification as anger management training, it has several limitations. 

First, we were only able to examine the relative differences between the avoidance 

versus approach training, given that there was no control or neutral condition. To be sure 

that avoidance decreases anger and aggression, future research should add a neutral 

training condition, for example, a training in which people respond to angry faces with 

sideways movements. Second, we found no clear evidence that the motivational training 

retrains people’s automatic tendencies towards threat, as assessed by response times 

(see Veenstra et al., 2016, Chapter 3). Future research needs a more sensitive measure 

of approach and avoidance tendencies towards threat, for example by using an implicit 

approach-avoidance task, or a personalized training task, in which the stimuli are 

personally relevant to participants.  

Finally, the effects of motivational training on angry feelings and aggressive 

impulses are rather small. This small effect size does not undermine the theoretical 

significance of the present research. However, the effects might not be strong enough to 

change behavior in an applied setting (see Cristea, Kok, & Cuijpers, 2015; Hallion & 

Ruscio, 2011, for meta-analyses on the effectiveness on cognitive bias modification in 

the field of anxiety and depression). More research is needed to establish the added 

value of motivational trainings to anger management interventions in practical settings. 

 

Conclusion 

 

In the present research, we observed that avoidance training can reduce angry feelings 

and aggressive impulses, especially among people with chronic anger management 

problems. Analogous research on the effectiveness of motivational training in people 

with alcohol problems (Wiers et al., 2011), and attention modification in people with 

generalized anxiety disorder (Amir & Taylor, 2012) indicate that a training could have 

prolonged behavioral effects, which means that the motivational training might be helpful 

for treating people with chronic aggression issues, such as people with narcissistic or 

borderline personality disorders (Fernandez & Johnson, 2015). Although more research 

is necessary, motivational training shows considerable promise as a new type of 

intervention for improving anger management.  
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Chapter 6 

 

Supplemental Materials 

 

Aggressiveness of the voodoo doll task 

 

Although the voodoo doll task is a relatively new method for measuring aggressive 

impulses, it has already shown to be a reliable measure, with convergent and construct 

validity (see DeWall et al., 2013). For instance, the number of pins people put in the doll 

is positively related to trait physical aggression, and to insulting a relationship partner 

(DeWall et al., 2013). However, when analyzing the total number of pins people have put 

into the doll, important information is lost about a person’s aggressiveness, given that in 

real life inserting pins in some parts of the body will cause more harm than in other parts. 

For this reason we conducted 1) an online study in which we investigated how much 

aggression people infer from pins inserted into different body parts, and 2) a factor 

analyses of the different body parts for Experiment 1 and Experiment 2. In the online 

study we predicted that participants evaluate, and rank body parts closer to vital organs 

(i.e., heart, abdomen, head) and reproductive organs (i.e., genital area), as more 

aggressive than non-vital areas such as arms and legs.  

 

Method 

Participants and design. The study was conducted through Amazon Mechanical 

Turk (MTurk). Participants were 50 adults (25 women; Mage = 32.56, SDage = 8.53, range 

= 22-60) from the United States of America, who received $0.50 for their participation. 

Participants were required to have completed at least 300 tasks (‘hits’) that had been 

approved at least 97% of the time, to assure the trustworthiness of the participants 

(Peer, Vosgerau, & Acquisti, 2013).  

Procedure and materials.  

Aggressiveness evaluations. Participants received information about the 

procedure of the Voodoo doll task we used in previous research. Specifically, we 

explained that one method of investigating people’s angry feelings, is giving them the 

opportunity to insert pins into a doll that represents the person that they are angry with. 

We then asked participants to rate how aggressive they would find pushing pins into 

specific parts of a doll. Participants were presented with six different pictures of a doll 

with a specific body part marked with a rectangle (see Figure 1), and were asked to 

indicate how aggressive they would find putting pins in this specific body part (i.e., ‘How 

aggressive would you find pushing pins in the heart / head / genitals / abdomen / arms or 

hands / legs or feet part of the doll; 0 = not at all, 100 = very much).  

Aggressiveness ranking order. Next, we presented participants the six different 

images of the doll with the specific body parts marked with a rectangle. We asked 

participants to create an order of based on how aggressive they would find pushing pins 

into each body part, by dragging each image from the left side of the screen to one of the 

boxes on the right side of the screen. We further explained that the upper box was the 

box in which they could drag the image of the body part they found most aggressive, the 
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second box the image of the body part they found second most aggressive, until the 

lowest box, in which they could drag the least aggressive body part. It was only possible 

to drag one image in each box, creating a ranking order of all the body parts for each 

participant.  

 

Figure 1. Pictures of the voodoo doll presented in the online aggressive evaluation study  

 

 
  

 

Results 

Aggressiveness evaluations. We conducted independent sample t-tests to 

compare the aggressiveness evaluations of all six different body parts. As can be seen in 

the overview of the pairwise comparisons in Table 1, the head, heart and genitals were 

evaluated as equally aggressive. Moreover, the head, heart and genitals were all 

evaluated as more aggressive than the abdomen, hands/arms, and feet/legs. The 

hands/arms and feet/legs were evaluated as equally aggressive, however, the abdomen 

was evaluated as more aggressive than the hands/arms and the feet/legs. In sum, the 

results indicate that the head, genitals and heart group together in being evaluated as 

most aggressive, and the hands/arms and feet/legs group together as least aggressive. 

The abdomen area is falling in between, given that it is evaluated as less aggressive 

than the head, genitals and heart, but as more aggressive than the hands/arms and 

feet/legs. The conclusion of the results did not change when used a Bonferroni 

correction to counteract the problem of multiple comparisons.  

 

Table 1. Pairwise comparisons between the aggressiveness evaluations of the different 

body parts, and descriptives (means, and standard deviations).  

 

 Genitals t(p) Heart t(p) Abdomen t(p) Arms t(p) Legs t(p) Mean SD 

Head 1.06(.297) 0.65(.520) 6.69(< .001) 6.30(< .001) 6.32(< .001) 76.20 30.14 

Genitals - 0.52(.602) 6.12(< .001) 7.67(< .001) 7.85(< .001) 79.76 30.65 

Heart 
 

- 6.69(< .001) 8.40(< .001) 9.07(< .001) 78.24 25.40 

Abdomen 
  

- 3.10(.003) 3.60(< .001) 55.24 25.27 

Arms 
   

- 0.51(.611) 45.30 24.69 

Legs 
    

- 44.28 25.43 

 

6 
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We conducted a principal components factor analysis of the 6 items/body parts, 

using varimax (orthogonal) rotations, to investigate whether the six different body parts 

clustered together into the predicted most aggressive group of body parts, including 

heart, genitals, head, and abdomen, and into a least aggressive group of body parts, 

including arms and legs. Based on initial Eigen values larger than 1.0, two factors were 

identified, explaining 82% of the variance. The factor loading matrix is presented in Table 

2. The first component included the head, heart and genitals, and the second component 

included the arms, and legs. Unexpectedly, the abdomen loaded high on both 

components, indicated by the cross-loading above .4, and was eliminated based on this 

criterion. The results indicate again that the abdomen area falls in between the most and 

least aggressive body parts. No other body part needed to be eliminated based on a 

minimum criterion of having a primary factor loading of .4 or above. Internal consistency 

for each of the components (vital versus less vital), using Cronbach’s alpha, was high: 

.88 for vital, and .91 for less vital body parts. The vital versus less vital components were 

also positively correlated (r = .39).  

 

Table 2. Rotated component matrix of the aggressiveness evaluations of inserting pins 

in the different body parts of the voodoo doll. 

 

Component 1 2 

Head .91 .05 

Genitals .86 .25 

Heart .84 .33 

Abdomen .45 .70 

Arms .13 .92 

Legs .15 .94 

 

 

Table 3. Correlation matrix of the aggressiveness evaluations of putting pins in the 

different body parts of the voodoo doll.  

 
 

Genitals Heart Abdomen Arms  Legs  

Head .69*** .69*** .43*** .21 .18 

Genitals - .75*** .50*** .36* .36* 

Heart 
 

- .54*** .38** .45** 

Abdomen 
  

- .59*** .64*** 

Arms  
   

- .84*** 

Legs  
    

- 

*** p < .001, ** p < .01, * p < .05 
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Aggressiveness ranking order. To interpret the ranking order participants had 

chosen for the order of aggressiveness of the body parts, we calculated the proportion of 

participants who chose a specific body part as most aggressive, to least aggressive. As 

can be seen in Table 4, the six body parts fall into two groups, i.e., the head, genitals 

and heart areas were chosen as most aggressive given that they were almost always 

ranked in the top three. In contrast, the abdomen, arms and legs were chosen as least 

aggressive given that they were almost always ranked in the bottom three.  

 

Table 4. Descriptives of the aggressiveness evaluation of the different body parts of the 

doll (mean, and standard deviation), and the proportion of participants per ranking order 

for each body part (1 = most aggressive, 6 = least aggressive).  

 
 

1 2 3 4 5 6 

 most aggressive least aggressive 

Head .42 .32 .18 .02 .04 .02 

Genitals .40 .20 .26 .04 .02 .08 

Heart .22 .34 .36 .04 .02 .02 

Abdomen .04 .10 .10 .56 .16 .04 

Arms  .02 .00 .14 .24 .30 .30 

Legs  .00 .06 .08 .12 .40 .34 

 

 

Factor analyses Voodoo Doll Task 

Using the data from Experiment 1 and 2, we investigated whether putting pins 

into the vital versus less vital body parts could be separated into two different meaningful 

components. In both Experiment 1 and 2, independent blind coders counted the number 

of pins in six different body parts of the doll, using a picture of the doll on which different 

body parts were indicated with rectangles covering the relevant area (see Figure 2). We 

conducted principal components factor analyses of the 6 items/body parts, using varimax 

(orthogonal) rotations. Based on initial Eigen values larger than 1.0, two factors were 

identified in both Experiments, with two factors explaining 62% of the variance in 

Experiment 1, and 55% of the variance in Experiment 2. The factor loading matrices are 

presented in Table 5.  

In Experiment 1, the head, heart, genital area, and abdomen loaded on one 

component, and the legs and arms on another component. No body part needed to be 

eliminated because they failed to meet a minimum criterion of having a primary factor 

loading of .4 or above, or had a cross-loading of .4 or above. In Experiment 2, the head, 

heart and genital area loaded on one component, and the legs and arms on a second 

component. The abdomen area needed to be eliminated because it had a cross loading 

above .4 on both scales. Internal consistencies for each of the components (vital versus 

less vital), using Cronbach’s alpha’s, were moderate in Experiment 1: .67 for vital, and 

.71 for less vital body parts, and moderate to low in Experiment 2: .42 for vital and .69 for 

6 
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less vital body parts in. The vital versus less vital components were related to a small 

extent, i.e., the correlation between vital and less vital body parts was r = .04 in 

Experiment 1, and r = .10 in Experiment 2.  

 

Figure 2. Picture of the voodoo doll with rectangles covering different body areas, used 

as coding scheme to count the number of pins in the different relevant body areas. 

 

 

 

 

Table 5. Rotated component matrix of the number of pins in the six different body parts 

of the voodoo doll in Experiment 1 and Experiment 2.  

 

 Experiment 1  Experiment 2 

Component 1 2  1 2 

Head .46 -.11  .67 .27 

Genitals .40 .20  .58 -.23 

Heart .95 -.04  .74 -.00 

Abdomen .92 .03  .49 .44 

Arms -.08 .87  .05 .85 

Legs .06 .88  -.05 .84 
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Discussion 

In an online study, we investigated the aggressive evaluation of stabbing pins into 

a voodoo doll, and whether stabbing pins in vital and reproductive body parts are 

interpreted as more aggressive than less vital body parts. Indeed, we found evidence 

that putting pins in more vital body parts (i.e., head, heart) and reproductive body parts 

(i.e.,, genitals) are interpreted as more aggressive behavior than less vital body parts 

such as the hands/arms and feet/legs. The aggressive evaluation of the abdomen area 

fell in between the most and least vital body parts. Furthermore, we investigated whether 

actually stabbing pins into the different body parts of the voodoo doll also constituted two 

meaningful components related to vital versus non-vital body parts. The results of the 

voodoo doll data of both Experiment 1 and Experiment 2 are in line with the 

aggressiveness evaluations, i.e., the heart, head and genital area formed a group of 

more vital body parts, and the arms and legs a group of less vital body parts. The 

abdomen area was part of the vital body parts in the first study, but failed to be part of 

one specific group in the Experiment 2. In sum, the Voodoo doll task differentiates 

between different levels of aggressive impulses, indicated by putting pins in the vital or 

less vital body parts of the doll.  

 

Supplemental Materials Experiment 1 

 

Additional measures 

For exploratory reasons, participants also completed 24 items of the behavioral 

inhibition and activation scales (BIS/BAS, Carver & White, 1994), and 12 items of the 

trait aggression questionnaire (Buss & Perry, 1996; Hornsveld, Muris, Kraaimaat, & 

Meesters, 2009 for the short Dutch version) at the end of the experiment. The relevant 

data are available from the authors upon request.  

 

Control questions 

Gender. There were no differences in state anger or motivational bias between 

men and women, neither was gender a moderator of the motivational training effects 

reported in the manuscript. When we excluded 2 outliers (>68 pins), there was a sex 

difference on total number of pins, (women higher than men). Also we found higher 

levels of behavioral inhibition (BIS) in women than men, and higher levels of trait 

aggression in men than women. However these differences did not influence 

motivational training effect.  

Remaining manipulation checks. First, there were no preexisting differences 

between training conditions in age. Age was positively related to the total number of pins, 

however, not when outliers (>3SD) were excluded. Second, only 14 participants were left 

handed, thus it was possible to include handedness as a moderator of the relevant 

effects. Third, whether participants choose to recall a situation in which a friend or their 

(ex)partner made them angry did not affect their level of state anger, or aggressive 

impulses, neither their anger experience during the recall itself. Moreover, the person 

participants recalled had no influence on training effects reported in manuscript. 

6 
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Motivational training condition did not affect participants’ self-report of difficulty of 

performing the training task, or difficulty of recalling the anger provoking situation. 

Several manipulation questions were related to participants’ level of state anger. First, 

increased feelings of getting rid of negative energy, r = .41, p < .001 (two-sided), and 

being able to take revenge with pushing pins into the doll, r = .26, p = .003 (two-sided), 

as well as a higher age, r = .29, p = .001 (two-sided), were positively related to higher 

levels of situated state anger. In addition, participants who found it more difficult to recall 

an anger arousing situation reported less state anger, r = -.28, p = .002 (two-sided). 

However, none of these relations affected the outcomes with state anger reported in the 

manuscript. There was no relation between experienced difficulty of the training task and 

situated state anger.  

Aggressive impulses. Number of pins was not related to the feeling of being 

able to take revenge on the person that harmed them, χ2 (1) = 1.59, p = .206, Exp(B) = 

1.006, however, when we used the number of pins in the vital body areas, we found a 

marginal significant positive relation, χ2 (1) = 3.64, p = .056, Exp(B) = 1.009, which was 

significant when we excluded the 2 outliers (>3SD). We also tested whether the 

motivational training affected participants’ self-reported aggressive feelings during the 

Voodoo Doll Task, measured at the end of the experiment. More specifically, 

motivational training condition did not affect participants’ self-reported feelings of being 

able to get rid of negative energy, or taking revenge with inserting pins into the voodoo 

doll (p’s > .116).  

 

Motivational training effects 

Behavioral activation. In addition to the motivation training effects on trait anger, 

we also found some indications that the training task influenced other motivational trait 

related measures. More specifically, we found marginal significant effects of the 

motivational training on behavioral activation subscales, i.e., participants reported higher 

drive related motivation in the approach (M = 68.93, SD = 14.67) than in the avoidance 

(M = 64.32, SD = 14.42) condition, t(125) = 1.79, p = .077, higher fun related motivation 

in the approach (M = 63.01, SD = 14.52) than in the avoidance (M = 58.87, SD = 12.85) 

condition, t(125) = 1.84, p = .069. Motivational training condition did not affect the BAS-

reward subscale, the behavioral inhibition scale (BIS), or trait aggression scale (p’s > 

.269). Although we should be cautious with interpreting marginal effects, the results are 

in line with our predictions and with the effects of the training on other motivation and 

anger related measures that we reported in the main manuscript, suggesting that the 

training indeed affected participants’ motivational activation.  

 

Remaining standard approach-avoidance task effects Experiment 1 

Motivational bias and trait anger. Although the motivational training task 

influenced the level of trait anger of participants, measured at the end of the Experiment, 

we nevertheless explored whether participants’ level of trait anger was related to an 

approach bias towards threat before they performed the motivational training task. In line 

with our previous research (Veenstra, Schneider, Bushman, & Koole, 2016, Chapter 3), 

we looked at the correlation between trait anger and the motivational bias scores 



Anger management training 

121 

 

towards angry faces from the standard approach-avoidance task performed before the 

training task. Indeed, higher levels of trait anger were related to faster approach than 

avoidance responses in reaction to angry faces test (r = .17, p = .062, two-sided). 

Although the latter correlation was not significant by conventional standards, it replicates 

the pattern that was observed by Veenstra et al. (2016, Chapter 3). In contrast, there 

was no relation between trait anger and a motivational bias towards happy faces, (r = 

.06, p = .534, two-sided).  

We also checked whether participants’ level of trait anger was related to an 

approach bias towards threat after they performed the motivational training task. 

However, trait anger was not related to a motivational bias towards angry faces, r = .06, 

p = .482 (two-sided), nor towards happy faces, r = .02, p = .830 (two-sided). The 

correlations between trait anger and the motivational difference scores did not differ in 

the motivational training conditions (all p’s > .146, two-sided). We further tested the 

training effect on the motivational bias towards threat of people with high trait anger, by 

including individual difference in trait anger as a continuous predictor to the mixed model 

ANOVA reported above. However, there were no effects of trait anger.  

In sum, the direction of the correlations give a hint that both motivational training 

conditions might have affected the motivational tendencies towards threat of people with 

high trait anger, more specifically, eliminating the relation between trait anger and the 

increased approach bias towards threat. However, given that the effects are only 

marginally significant, and we do not have enough powerful to test this small interaction 

effect in an overall analysis, we should be cautious in over interpreting these subtle 

effects before replicating them in future research.  

 

 

Table 1. Effect of motivational training on motivational bias scores towards angry faces 

(median differences of avoidance movement – approach movement, with standard 

deviations) before and after the training.  

 

 Approach Training Avoidance Training 

 MD SD MD SD 

Pre – training -13.56 60.45 -18.91 54.65 

Post - training -14.23 52.16 -15.56 52.04 
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Supplemental Materials Experiment 2 

 

Control questions 

Gender. Men and women did not differ in number of pins or level of state anger. 

Only, men had significant higher levels of trait anger (M = 43.25, SD = 12.87) than 

women (M = 37.05, SD = 13.17), t(178) = 2.45, p = .015. However, gender did not 

moderate the training and/or trait anger effects on state anger and aggressive impulses.  

Remaining manipulation checks. As in Experiment 1, higher levels of angry 

feelings when reading the vignette, r = .37, p < .001 (two-sided), increased feelings of 

getting rid of negative energy, r = .29, p < .001 (two-sided), and being able to take 

revenge with pushing pins into the doll, r = .23, p = .003 (two-sided), as well as increased 

age, r = .17, p = .027 (two-sided), were related to higher levels of state anger. However, 

none of these relations affected the outcomes with state anger reported in the 

manuscript. Sixteen participants were left handed, which was too few to include 

handedness as a factor to our analyses. Importantly, we found no differences between 

left and right-handed people in level of trait anger, state anger, or motivational bias. 

The motivational training did not influence participants’ level of how difficult they 

found the training task, angry feelings when reading the anger arousing vignette, and 

feelings of getting rid of negative energy or feelings of revenge during the Voodoo Doll 

Task, nor did any of these measures influence the effects of motivational training and 

trait anger on state anger and aggressive impulses reported in the manuscript.  

 

Remaining standard approach-avoidance task effects Experiment 2 

There was a significant main effect of emotional expression, F(1, 178) = 69.86, p 

< .0001, η2 = .282, participants responded faster to happy faces (M = 686, SD = 83) than 

to angry faces (M = 711, SD = 84), indicating that it was easier to respond to happy 

faces than to angry faces. Finally, the main effect of motivation/movement was 

significant, F(1, 178) = 52.00, p < .0001, η2 = .226, participants were faster in 

approaching stimuli (M = 686, SD = 85), than avoiding (M = 711, SD = 83). The 

remaining main and interaction effects were not significant (all ps > .056).  

We found instruction order effects, such that the size of participants’ motivational 

bias towards happy and angry faces in the standard approach-avoidance task depended 

on if they started with approaching angry faces and avoiding happy faces, or the other 

way around. These effects did not influence the relevant results reported in the main 

manuscript.  

  



Anger management training 

123 

 

 

 

6 



 

 


