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Abstract 

The objectives of this series of studies were to develop and evaluate a visual self-report measure, 

the Depicted Action Tendencies (DAT), for the assessment of action tendencies, and to examine 

relations between action tendencies and emotions. In three independent studies, 938 participants 

evaluated drawings, depicting individuals engaged in actions reflecting four classes of action 

tendencies; the tendency to approach a reward, approach a threat, avoid a threat, and avoid a 

reward. The DAT showed specificity in terms of associations with emotions and verbal action-

tendency items with minimal overlap between drawings (Study 1). The specificity of the drawings 

extended to settings in which participants recalled events from their lives (Study 2 and 3). The 

findings suggest that the drawings capture different action tendencies in contexts labelled with the 

same emotion and provide initial support for the DAT instrument as a valid and reliable measure of 

action tendencies. We believe the DAT instrument offers potential value both in experimental and 

clinical settings. Given its pictorial format, the DAT is easy to comprehend and may represent a 

valuable instrument for assessing action tendencies in a quick manner at the momentary level. It 

may also be useful to individuals with limited linguistic skills or difficulties in verbalizing 

sensations and feelings.  

 

Keywords: action tendencies; motivation; emotion differentiation; approach-avoidance. 
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Introduction 

Across theoretical positions, affective scientists agree that emotions are functional, albeit not 

always adaptive. The functionality refers to the ways in which emotions are believed to prepare the 

organism to take action towards achieving a specific goal in a specific situation (Barrett, 2006; Frijda, 

2007; Scherer & Moors, 2019). This is reflected in the inclusion of action tendencies as a central 

component in most theoretical models of emotion (Gross & Barrett, 2011). In 1987, Frijda defined 

action tendencies as “readiness to engage in action and for establishing, maintaining or breaking the 

relation with particular aspects of the environment” (Frijda, 1987, p. 132). As such, action tendencies 

is a preparedness by the organism to execute behavior, involving either approach or avoidance of an 

object (Frijda, 1987; Keltner & Gross, 1999). In the present paper we adopt the view of one of the 

most prominent accounts of emotions (i.e., appraisal theories), recently synthesized by Scherer and 

Moors (2019), within which the differentiation of the individual’s response, involving action 

tendencies and corresponding physiological responses and motor expressions, occurs before the 

labeling of the emotion process. This implies that the verbal categorization is mapping more or less 

accurately onto the emotional process as a secondary, non-necessary ingredient in this process. 

Therefore, while most research evaluates the emotion process by use of self-report emotion labels 

(e.g., anxiety, anger), Scherer and Moors (2019) claim that an evaluation before the verbal 

categorization would have stronger inference to the action tendencies than emotion labels. In the 

present paper, we therefore set out to develop and evaluate a measure with which to capture the action 

readiness without using emotion labels. 

First, the question arises of which types of action readiness to capture. In terms of the types 

of actions that an individual can be prepared to take, a distinction between two overall classes of 

actions have been distilled, namely actions of approach and actions of avoidance. Although it has 

often been postulated that individuals approach positive stimuli, such as rewards, and avoid negative 

stimuli, such as threats (Elliot, 2006; e.g., Gray & McNaughton, 2000; Lewin, 1935), individuals may 

also avoid rewards and approach threats (Adams, Ambady, Macrae, & Kleck, 2006; Krieglmeyer & 
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Deutsch, 2013). For instance, in the presence of a threat, self-assertion and aggressive tendencies may 

be considered approach action tendencies (Berkowitz & Harmon-Jones, 2004; Krieglmeyer & 

Deutsch, 2013). Furthermore, avoidance or withdrawal from reward-seeking may constitute an 

important part of an individual’s behavioral repertoire. Indeed, Rottenberg (2014) has pointed to the 

adaptive value of withdrawing from reward seeking when an individual has to accept an unattainable 

goal or otherwise terminate the pursuit of a reward. Stopping the pursuit of a goal does not necessarily 

imply avoidance of reward and could instead concern approaching a threat (e.g., when it feels scary 

to change the course of direction) or could result in relief and thus the absence of action tendencies. 

However, instances in which the individual actively closes himself or herself off and withdraws from 

the world can be considered avoidance of reward. Thus, an individual may both approach and avoid 

threats as well as rewards, which combined can be considered four classes of action tendencies.   

Second, the question arises of how to measure such action tendencies. Although there is 

considerable overlap between appraisals, emotion words, and action tendencies (Frijda, Kuipers, & 

Schure, 1989), a current assumption in the literature is that the inference of action tendencies based 

on emotion words may be suboptimal (Scherer & Moors, 2019). Indeed, action tendencies 

associated with specific emotion categories vary greatly both within and between individuals 

(Barrett, 2012; Scherer & Moors, 2019). Anger may involve an action tendency to stand up for and 

protect oneself in some instances, while in others, it may involve confronting someone and fighting. 

Anxiety may in some instances involve the tendency to flee, while in others the tendency to freeze. 

This actualizes the need and usefulness of a measure targeting action tendencies. When measuring 

action tendencies, one could directly infer action tendencies from behavior. This, however, can be 

problematic as action tendencies may or may not result in overt behavior, depending on the physical 

or cultural constraints (Elliot, 2006; Frijda, 2007). In terms of directly evaluating the action 

tendencies, questionnaires exist with which to measure an individual’s general tendency to engage 

approach or avoidance behavior such as the BIS/BAS Questionnaire (Carver & White, 1994). 

However, such questionnaires do not concern action tendencies in specific moments. Since 



DEVELOPING DAT  5 
 

emotions are considered episodic phenomena, lasting seconds to minutes (Gross, 2014), a 

questionnaire measuring action tendencies at the same momentary level would be needed for an 

appropriate evaluation. Scherer, Fontaine, & Soriano (2013) developed the GRID questionnaire 

assessing different aspects of the emotion process including a subscale assessing momentary action 

tendencies. The items were formulated with regard to the action tendency categories originally 

proposed by Frijda (1986), including items such as “wanting to tackle the situation” and “wanting to 

sing and dance”. However, how each of the action tendencies can be understood as instances of 

avoidance or approach in terms of threat and reward is not obvious. Moreover, working off the 

assumption that the action readiness representation precedes the verbal categorization in the 

emotion process, one may question if action tendencies are optimally addressed with verbal items. 

An individual sensing a readiness to approach a given object may have difficulty putting words to 

this sensation or may not feel that certain words capture the specific motivational impetus (e.g., 

“wanting to sing and dance”). As such, a measure not relying on explicit, verbal categorization 

could offer a promising alternative. Some alternatives currently exist, such as inferring approach 

and avoidance from reaction time in response to emotional stimuli (Krieglmeyer, Deutsch, de 

Houwer, & de Raedt, 2010), by having people pull a joystick towards or push it away from 

themselves in the context of reward or threat (Rinck & Becker, 2007), or by having people move a 

figure presented on a screen towards or away from a stimulus by pressing buttons on the keyboard 

(De Houwer, Crombez, Baeyens, & Hermans, 2001). Approach and avoidance have also been 

inferred from body postures, movements and facial expressions (Dael, Mortillaro, & Scherer, 2012) 

or Transcranial Magnetic Stimulation (TMS) measuring motor-evoked potentials (MEPs) from the 

hand muscles (Moors et al., 2019). Each of these methods offers a valuable approach to the 

assessment of action tendencies without relying on the individual’s verbal categorization. However, 

they are not very well suited to capture an individual’s action tendency in response to a personally 

relevant goal as it organically happens in a given moment. In the present study, we sought to 

complement these measures by developing and testing a brief pictorial self-report measure for the 
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quick assessment of action tendencies. Pictorial self-report measures of emotional responses have 

previously been used ( e.g., the Self-Assessment Manikin; Bradley & Lang, 1994; Lang, 1980). We 

sought to build on such efforts, creating a complementary, pictorial measure depicting individuals 

engaged in actions reflecting four classes of action tendencies: approach a reward, approach a 

threat, avoid a reward, or avoid a threat. 

We evaluated the properties of these drawings in three studies in terms of content validity, 

internal validity and external validity. The content validity was explored in the first study, where we 

investigated how participants evaluated the person in the drawings in terms of their experience of 

verbal action-tendency items (i.e., the CoreGRID) and discrete emotion categories. The internal and 

external validity were investigated in the second and third study. In the second study, participants 

recalled events from their lives based on instructions aimed at inducing one of the four types of 

action tendencies. In the third study, participants recalled events from their lives based on the 

drawings themselves. 

Study 1 

This study was a first attempt at evaluating the drawings’ content validity by assessing their 

perceived reflection of verbal action-tendency items (i.e., the CoreGRID) and discrete emotion 

categories. In terms of the CoreGRID, we expected the drawings to capture all items as belonging to 

one of the four classes of action tendencies. Based on past research (Frijda, 2007; Frijda et al., 

1989; Scherer et al., 2013), we furthermore expected the drawings to show specificity with respect 

to their perceived reflection of emotion. We expected that drawings depicting actions associated 

with Approach Reward would be perceived as reflecting positive emotions (i.e., happy, 

enthusiastic), whereas the other three classes of action tendencies would be perceived as reflecting 

negative emotions (Approach Threat: angry and irritable; Avoiding Reward: guilty, ashamed, and 

numb; Avoiding Threat: nervous and panic). We took an exploratory approach to the emotions of 

pride and frustration. This study was not preregistered (as opposed to study 2 and 3).  

Participants and procedures 
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Two-hundred seventeen participants were recruited through Amazon Mechanical Turk. 

Participants were required to be adult (≥18 years old) and residing in the United States, thereby 

attempting to ensure some cultural equality across participants. All participants consented to their 

anonymous participation. Questionnaires concerning visual and verbal action tendencies as well as 

emotion words were all presented in random order. Two attention checks were included in order to 

ensure valid responses (i.e., asking for a specific response), and all responses were checked for 

unreasonable short completion time (i.e., ≤5 minutes). Seventeen participants were excluded on this 

basis, leaving the sample at 200. Participants were compensated with 2 USD for their participation.  

Materials 

Eight visual action tendency drawings were created, two drawings for each of the four action 

tendency configurations: Approach Reward (ApR1/ApR2), Approach Threat (ApT1/ApT2), Avoid 

Threat (AvT1/AvT2), and Avoid Reward (AvR1/AvR2). See Table 1. For the approach of a threat, 

we wanted to depict actions reflecting this action tendency both in a social and a non-social setting, 

with inspiration from the verbal items in the CoreGRID such as “wanting to oppose someone” (i.e., 

social) or “wanting to overcome an obstacle” (i.e., non-social). For the avoidance of a threat, we 

wanted to depict both a flight and freeze response, as two prominent manifestations of avoidance 

(Barlow, 2000; Gallup, 1977), inspired by items from the CoreGRID such as “wanting to run away 

in any direction”. For actions of approaching a reward, we wanted to depict these both as an 

instance of active approach and as an instance of more passive approach. Again, this was done with 

inspiration from the CoreGRID, looking to items such as “wanting to sing and dance” (i.e., active) 

and “wanting the ongoing situation to last or be repeated” (i.e., passive). Finally, two drawings were 

created aimed at depicting the avoidance of reward. Looking to the CoreGRID, we were inspired by 

items such as “wanting to do nothing” and “wanting to disappear or hide from others”. With these 

aims as the backdrop, we invited eight persons to participate in a focus-group interview, where 

participants were asked to discuss and behaviorally demonstrate the bodily manifestations of the 

four proposed classes of action tendencies. An artist was then invited to draw pictures capturing the 
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essence of the categories derived from theory, the CoreGRID items, and the focus-group interview. 

These pictures were edited in collaboration with the artist until consensus between the two authors 

had been reached. 

Verbal action-tendencies were assessed with the CoreGRID questionnaire (Scherer, Fontaine, 

& Soriano, 2013) consisting of 14 items. See Table 2. Participants were asked to indicate to what 

extent the person in the drawing wanted to take a certain action on a Likert scale from 1 (not at all) 

to 5 (extremely). 

Emotions evaluated included eight negative emotion categories (guilty, ashamed, numb, 

nervous, panic, angry, frustrated, irritable) and three positive emotion categories (happy, 

enthusiastic, proud). More negative than positive emotion categories were included, given the 

higher number of action tendencies hypothesized to be associated with negative emotion categories 

(i.e., avoid reward, avoid threat, and approach threat). For each emotion, participants were asked to 

indicate with a ‘yes’ or a ‘no’ if the person in the drawing was experiencing that particular emotion. 

****Insert Table 1 near here**** 

Analytic strategy 

In terms of verbal action tendency-items, a repeated measures ANOVA was used as an 

omnibus test to determine overall differences between drawings. Paired t-tests were employed to 

determine differences between the average scores for the classes of drawings obtaining the smallest 

difference between the highest and the second highest score. In terms of emotions, a McNemar test 

was employed to determine differences between the drawings from separate classes of action 

tendencies obtaining the smallest difference. In case of one class of action tendencies not receiving 

significantly higher ratings - with regards to the verbal action-tendency items or the presence of the 

emotions - than all other action tendencies, this was considered an overlap, indicative of poor 

content validity. In order to correct for multiple comparisons without increasing the risk of 

committing type II-errors, a p-value of .017 was employed, corresponding to three comparisons 

between four classes of action tendencies; 0.05/3). Effect sizes from ANOVAs were expressed as 
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partial eta-squared (η2), where values of .01, .06, and .14 were taken to denote small, medium, and 

large effect sizes, respectively. Effect sizes from t-tests were expressed as Cohen’s d, where values 

of .2, .5, and .8 were taken to denote small, medium, and large effect sizes, respectively. 

Results and discussion 

Participant descriptives 

The mean age of participants was 36.2 (SD=11.0), and most participants were male (58%). 

Most participants were employed full-time (79%), 10% were employed part-time, 8% were not 

employed, 2% were retired, and 1% were students. 

Verbal action tendencies and emotions associated with each of the drawings 

The omnibus tests showed significant differences between drawings for all verbal action 

tendency-items of medium to large effects (ps<.001, η2 ranged from .10 to .57).  

Approach Reward: Three verbal action-tendency items (#1,4,14) obtained higher ratings for 

the Approach Reward drawings than any other drawing, corresponding to large effects (ps<.001, d 

ranged from 1.0 to 3.0). The emotions happy (smallest frequency difference: 69%), enthusiastic 

(smallest frequency difference: 48%), and proud (smallest frequency difference: 41%) were rated as 

present more frequently in the Approach Reward drawings than any other drawing (ps<.001). See 

Table 2. 

Approach Threat: Four verbal action-tendency items (#6,10,11,12) obtained higher ratings for 

the Approach Threat drawings than any other drawing, corresponding to large effects (ps<.001, d 

ranged from 1.0 to 2.2). The emotions of anger (smallest frequency difference: 40%) and irritability 

(smallest frequency difference: 19%) were rated as present more frequently in the Approach Threat 

drawings than any other drawing (ps<.001). 

Avoid Reward : Four verbal action-tendency items (#5,7,8,9) obtained a higher rating for the 

Avoid Reward drawings than any other drawings, corresponding to medium to large effects 

(ps<.001, d ranged from .5 to 2.2). The emotions of guilt (smallest frequency difference: 25%), 

shame (smallest frequency difference: 33%) and numbness (smallest frequency difference: 45%) 
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were rated as present more frequently in the Avoid Reward drawings than any other drawings 

(ps<.001). 

Avoid Threat: Two verbal action-tendency items (#2,13) were rated higher in the Avoid 

Threat drawings than any other drawing, corresponding to a small and large effect, respectively (#2: 

p=.017, d=.3; #13: p<.001, d=2.0). The emotions of panic (smallest frequency difference: 58%) and 

nervousness (smallest frequency difference: 33%) were rated as present more frequently in the 

Avoid Threat drawings than any other drawing (ps<.001). 

****Insert Table 2 near here**** 

Overlap between, and specificity of, the drawings 

Concerning comparisons between classes of action tendencies, there were no overlaps 

between approach action tendencies (Approach Reward and Approach Threat) and avoidance action 

tendencies (Avoid Threat and Avoid Reward). Regarding the Approach drawings, no overlaps were 

detected between Approach Reward and Approach Threat drawings. However, one overlap was 

detected for the Avoidance drawings (item #3), in that the scores did not differ significantly from 

each other between the Avoid Reward and Avoid Threat drawings. 

Concerning the perceived presence of emotions, our expectations were met. Specificity was 

observed by minimal overlap of emotions between drawings of different classes of action 

tendencies. The only exception was detected in that frustration was not found to consistently differ 

between the two highest averages, namely those obtained in drawings of Approach Threat and  

Avoid Reward (p>.017). This finding may underscore the non-specificity of action tendencies 

associated with frustration, as frustration has been suggested to represent a more general negative 

experience (Kashdan, Barrett, & McKnight, 2015; Mennin & Fresco, 2015). 

Taken together, the drawings showed content validity both in terms of their perceived 

associations with the verbal action-tendency items and emotions with minimal overlap between 

drawings. However, this first study suffers from a number of limitations. First, although these 

preliminary descriptive results can be taken as support for the content validity and consistency of 
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the DAT drawings, the findings need to be replicated and extended. Second, participants only rated 

the different emotions categorically (present or not present). Third, only four classes of action 

tendencies were evaluated which do not reflect an exhaustive list. Finally, participants were simply 

asked to rate the motivation and emotions of the person depicted in the drawings without any 

contextual information. An important next step in the evaluation of the DAT would be to investigate 

the psychometric properties of the drawings in contexts with more real-world relevance to the 

participant, which we did in studies 2 and 3. 

Study 2 

In this second study, participants were asked to recall a recent event in their lives in which 

they felt a) joyful and open, b) assertive and decisive, c) apprehensive and worried, d) despondent 

and discouraged or e) neutral. The content of the episodes in conditions a through d were designed 

to induce motivation to approach reward, approach threat, avoid threat, and avoid reward, 

respectively. In this study, we also included a neutral episode designed not to induce a particular 

motivation. Within the five conditions, we aimed to assess the internal and external validity of the 

DAT by testing the following hypotheses as preregistered at AsPredicted (#21338): A recalled 

event in which one felt 1) joyful and open (i.e., joyful episode) would be associated with the action 

tendency to “approach reward” and the emotions: enthusiasm, happiness and pride, 2) assertive and 

decisive (i.e., assertive episode) would be associated with the action tendency to “approach threat” 

and the emotions: irritability, annoyance and anger, 3) apprehensive and worried (i.e., apprehensive 

episode) would be associated with the action tendency to “avoid threat” and the emotions: 

nervousness, panic, fear and fright, 4) despondent and discouraged (i.e., despondent episode) would 

be associated with the motivation to “avoid reward” and the emotions: frustration, guilt, numbness, 

shame, dejection and sadness, and 5) neutral would not be associated with any particular action 

tendencies or emotions.  

Participants and procedures 
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Four hundred and one participants were recruited in the same manner as for study 1. 

Participants were excluded if they incorrectly answered an attention check question, if they 

provided inadequate descriptions of the recalled events (i.e., not describing an event as instructed or 

not providing at least five sentences about the event), and if they completed the survey unusually 

fast (≤5 minutes). Thirty-two participants were excluded on this basis, leaving the sample at 369. 

Participants were compensated with 1 USD for their participation. The planned number for included 

participants was 351, based on a power calculation showing that this number would reveal a 

significant difference (alpha=.05) between conditions with a power of .80 (beta=.20). As 

participants were excluded continuously, the final sample was slightly larger than planned. 

Participants were randomized to one of the five conditions and received instructions accordingly 

(see supplementary material). 

Materials 
Action tendencies were assessed with the DAT drawings as employed in Study 1. In addition 

to those eight drawings, a drawing aimed at depicting a state of neutrality in terms of action 

tendencies, where the person depicted displays behavior that is not associated with motivations to 

act in a certain way, was created. See Table 1 and Table 3. Participants rated the extent to which 

they felt like acting like the person depicted in the drawings at the time of the situation they recalled 

on a Likert scale from 1 (not at all) to 5 (extremely). 

Emotions were measured with the following single items: Happy, proud, ashamed, nervous, 

angry, irritable, enthusiastic, numb, guilty, panic, frustrated, disgusted, sad, fearful, afraid, dejected, 

repulsed and annoyed. Participants rated the extent to which they felt the emotion at the time of the 

situation they recalled on a Likert scale from 1 (not at all) to 5 (extremely). 

****Insert Table 3 near here**** 

Analytic strategy 

A MANOVA was used as an omnibus test to determine overall differences between 

conditions in terms of the rating of the drawings and emotions. Post-hoc group comparisons aimed 
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at exploring between-condition differences in terms of action tendencies and emotions were then 

carried out. In order to reduce the risk of a type I error, an adjusted p-value of .0125 (.05/4) was 

employed, reflecting that four comparisons were made between five conditions in the posthoc tests. 

Effect sizes from MANOVAs were expressed as partial eta-squared (η2), where valued of .01, .06, 

and .14 were taken to denote small, medium, and large effect sizes, respectively. Effect sizes from 

posthoc tests were expressed as Cohen’s d, where values of .2, .5, and .8 were taken to denote 

small, medium, and large effect sizes, respectively.  

The results from the analyses led to the decision to follow up with Pearson correlation and 

partial correlation analyses to determine the association between emotions and the five different sets 

of action tendencies. 

Results and discussion 

Of the 369 participants included, seventy-four participants were randomized to the joyful 

condition, 68 to the assertive, 75 to the apprehensive, 81 to the despondent, and 71 to the neutral. The 

mean age of included participants was 36.0 (SD=11.0) and 60 % were male. There were no differences 

in mean age, F(4, 364)=1.4, p=.226 or gender distribution in the different conditions, χ2(4)=8.1, 

p=.087. The two drawings depicting actions associated with the same action tendency were strongly 

correlated (Approach Reward: r=.63, Approach Threat: r=.55, Avoid Reward: r=.85, Avoid Threat: 

r=.63; ps <.001) and all Cronbach’s alphas exceeded .7, indicative of satisfactory reliability between 

the two drawings. For this reason, scores were averaged for the two drawings. 

Emotions in recalled events 

A MANOVA investigating differences between conditions in terms of emotions was 

significant and showed a large effect (F=12.7, p<.001, η2=.40).  Specificity was determined in post-

hoc tests, comparing emotions between conditions at the adjusted p-level of .0125. See Table 4. 

The three target emotions – happiness, pride and enthusiasm – obtained the highest score in 

the joyful episodes. This rating was higher than in the other types of recalled episodes (ps<.002, 

ds>.6). 
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Nervousness was the only target emotion that obtained the highest rating in the apprehensive 

episodes. This rating was higher than in any other episodes (ps<.013, ds>.4). Fear (p=.017, d=.4) 

and fright (p=.088, d=.3) did obtain the highest rating in the apprehensive episode, but these ratings 

were not different from the despondent. The final target emotion – panic – obtained the highest 

score in the despondent episode but this rating did not differ from the apprehensive (p=.211, d=.2). 

Eleven emotions, including all target emotions and more – anger, annoyance, irritability, 

shame, frustration, numbness, guilt, sadness, dejection, repulsion, and disgust – obtained the highest 

score in the despondent episodes, and these ratings were higher than in the other episodes 

(ps<.0125, ds>.4). 

Concerning the assertive and neutral episodes, no emotions, including target emotions, 

appeared to be specific to these.  

****Insert Table 4 near here**** 

Thus, although inducing all or some of the target emotions in the joyful, despondent, and 

apprehensive episodes, some overlaps were detected in particular between the despondent and 

apprehensive episodes. The assertive condition deviated the most from our hypotheses, with no 

indication of irritability, annoyance, or anger being specific to the recalled episodes within this 

condition. Rather, those emotions were specific to the despondent episode. Thus, the instructions 

for the assertive episodes led to a different emotional context than expected.  

Action tendencies in recalled events 

A MANOVA investigating differences between conditions in terms of action tendencies was 

significant, corresponding to a large effect (F=31.7, p<.001, η2=.30). Post-hoc tests showed that 

compared to all other episodes, Approach Reward was rated higher in the joyful episode (ps<.001, 

ds>1.2), Approach Threat was rated higher in the assertive episode (ps<.001, ds>.6), and Avoid 

Reward was rated higher in the despondent episode (ps<.001, ds>1.1) than all other episodes. Avoid 

Threat did not differ between the apprehensive episode and the despondent (p=.454, d=0.1), and 

Neutral motivation did not differ between the neutral and joyful episodes (p=.592, d=0.1). See 
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Table 5. However, compared with the other action tendencies, Neutral motivation obtained the 

highest rating within the neutral episode (ps<.003, ds>.5). 

****Insert Table 5 near here**** 

The results concerning which emotions were present may serve as a description of the emotional 

context for the episodes recalled. Since we did not induce the hypothesized emotions in all 

conditions, the expectations concerning which action tendencies would be present in these 

conditions should be adjusted accordingly. With this in mind, our hypotheses were partly 

confirmed. The lack of specificity concerning Avoid Threat action tendencies between the 

apprehensive and despondent conditions could both reflect that the emotions induced in the two 

conditions overlapped (i.e., ratings of fear and fright did not significantly differ between the 

conditions) or that active avoidance plays a role in episodes recalled based on the instructions in 

both conditions. Although the assertive condition did not induce the hypothesized emotions, the 

action tendency to Approach Threat was present as hypothesized. Finally, although the Neutral 

state was rated highest within the neutral condition, this rating did not differ between the neutral 

and the joyful episodes, which may question the specificity of this drawing.  

Concerning the neutral drawing specifically, it could be argued that it affectively resembles 

a state of contentment and thus not a state of neutrality. However, a neutral state in terms of action 

tendencies may not be characterized by a complete absence of emotions, in which case the drawing 

could resemble apathy or numbness belonging to Avoid Reward. Indeed, an overall feeling of not 

wanting or needing to take a particular action may involve the presence of positive affect (e.g., 

contentment; Gasper, Spencer, & Hu, 2019).  

Due to the deviation from our hypotheses in terms of emotions induced in the individual 

conditions, Pearson correlation analyses were performed to determine the association between 

emotions and the five different sets of action tendencies. See Table 6. The target emotions of 

happiness, pride, and enthusiasm obtained the largest correlation coefficients for Approach Reward 

and remained significant in the partial correlation analyses. Positive correlations, albeit of a smaller 
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magnitude (ps<.001), were also found for the Neutral drawing, consistent with the suggestion that 

this drawing depicts a positive state but with less clear or salient motivations to act compared to the 

Approach Reward drawings. For Approach Threat, Avoid Reward, and Avoid Threat, all target 

emotions obtained the highest correlations and remained significant in the partial correlation analyses. 

However, when comparing the bivariate correlation coefficients, non-significant differences were 

revealed between the three classes of action tendencies. 

****Insert Table 6 near here**** 

Taken together, with only a few exceptions – potentially due to the conditions only partly 

inducing the expected emotions – these initial results point to both internal and external validity of 

the DAT. In terms of associations between action tendencies and emotions, all target emotions 

obtained the numerically largest coefficients within the expected drawings, and correlations 

remained significant when controlling for the other action tendencies in partial correlation analyses. 

However, overlaps between drawings were observed for negative emotions, suggesting that the 

drawings may capture different constellations of the same emotions. To further validate the DAT 

instrument, we conducted Study 3, serving as a replication of Study 2 but employing different 

experimental instructions. 

Study 3 

In this third study, participants were asked to recall a recent event in their lives in which they felt 

acting like a person depicted in the DAT drawings (i.e., a person engaged in actions reflecting 

motivations to approach reward, approach threat, avoid reward, avoid threat, or a person displaying 

no actions reflecting a neutral state). Because study 2 only partly induced the expected emotions, 

this could explain deviations from the hypotheses in terms of action tendencies. Therefore, this third 

study used the drawings themselves as stimuli based on which participants were asked to recall an 

event from their lives. We aimed to assess the internal and external validity of the DAT by 

assessing preregistered hypotheses (AsPredicted: #21339) identical to those in Study 2, in terms of 

associations between action tendencies and emotions. Although it may at first glance appear circular 
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to expect that a person will feel like acting as the person in the picture that served as the very 

stimulus for recalling the event, this method will allow us both to test the internal consistency, 

indicated when one condition manifests as heightened action tendency ratings on both drawings 

from that category, and to test the specificity indicated when inductions based on one category of 

motivational configurations do not manifest as heightened action tendencies from other categories. 

Methods 

Participants and procedures 

Four hundred and eighty eight participants were recruited in the same manner as for study 2. 

One hundred and nineteen participants were excluded, leaving the sample at 369. The relatively 

high number of excluded participants was due to a high number of participants providing 

nonsensical text responses suggesting lack of engagement with the task or bot responses. 

Participants were compensated with 1 USD for their participation. The planned number for included 

participants was 351, based on a power calculation showing that this number would reveal a 

significant difference (alpha=.05) between conditions with a power of .80 (beta=.20). As 

participants were excluded continuously, the final sample was slightly larger than planned. 

Participants were randomized to one of nine conditions and received instructions 

accordingly (see supplementary material). The materials used and the analytic strategy were similar 

to that in study 2, including the addition of Pearson correlation analyses to determine the association 

between emotions and the five different sets of action tendencies. However, a p-value of .006 was 

employed, reflecting that eight comparisons were made between nine conditions in the posthoc tests 

of group differences.  

Results and discussion 
 

Of the 369 participants included, respectively, 34 and 32 were randomized to the two 

Approach Reward drawings, 40 and 35 to the two Approach Threat drawings, 34 and 36 to the two 

Avoid Threat drawings, 41 and 45 to the two Avoid Reward drawings, and finally, 72 to the Neutral 

drawing. The mean age of included participants was 37.6 (SD=12.6) and 53 % were male. There were 
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no differences in age, F(8, 360)=0.4, p=.821, or gender distribution in the different conditions, 

χ2(8)=6.0, p = .644. 

The two drawings depicting actions associated with the same action tendency were strongly 

correlated (Approach Reward: r=.66, Approach Threat: r=.51, Avoid Reward: r=.84, Avoid Threat: 

r=.58; ps <.001). Each pair of drawings also obtained a Cronbach’s alphas above .7, indicative of 

satisfactory reliability. This was with one exception, namely for the Approach Threat drawings, 

where the obtained Cronbach’s alpha was .68, just below the often recommended 0.70 (Nunnally, 

1978), which may in part be due to the low number of items, but still poses a threat to the internal 

reliability. Drawings depicting the same motivational configuration were averaged. 

Action tendencies in recalled events 

A MANOVA investigating differences between conditions in terms of action tendencies was 

significant and showed a large effect (F=30.3, p<.001, η2=.40). Confirming our hypotheses, post-

hoc tests showed that compared to all other drawings, the two drawings depicting actions associated 

with Approach Reward obtained significantly higher scores on Approach Reward action tendencies 

(ps<.002; ds>.6), the two drawings depicting actions associated with Approach Threat obtained 

significantly higher scores on Approach Threat action tendencies (ps<.001, ds>1.9), the two 

drawings depicting actions associated with Avoid Threat obtained significantly higher scores on 

Avoid Threat action tendencies (ps<.001, ds>1.1), and the two drawings depicting actions 

associated with Avoid Reward obtained a significantly higher score on Avoid Reward action 

tendencies (ps<.003, ds>.7). Finally, in the neutral condition, the drawing depicting an action 

associated with a Neutral state obtained a higher rating than all other drawings (ps<.001, ds>1.7). 

See Table7. 

****Insert Table 7 near here**** 

Emotions in recalled events 

A MANOVA investigating differences between conditions in terms of emotions was 

significant and showed a large effect (F=6.7, p<.001, η2=.26). For the two Approach Reward 
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conditions, pride, enthusiasm, and happiness were rated higher within these conditions than any 

other condition (ps<.001, ds>.8) except for the Neutral condition. Here, only the level of 

enthusiasm was rated higher for recalled events generated based on the ApR1 drawing (p=.004, 

d=.6), indicating an overlap between the Neutral drawing and the Approach Reward drawings. 

In terms of the Approach Threat conditions, irritability, anger, and annoyance were rated 

higher only in ApT1 than any other condition (ps<.001, ds>.7). The non-target emotion frustration 

also obtained the highest rating in the ApT1 condition compared with any other condition (ps<.003, 

ds>.7), except AvT2 (p=.007, d=.6), which was not the case for ApT2, in which case the ratings did 

not differ between that condition and any conditions of Avoid Threat and Avoid Reward (ps>.354, 

ds<.2).  

In terms of Avoid Reward, both sadness and dejection were rated higher in the Avoid 

Reward conditions than any other condition (ps<.002, ds>.8). The remaining three target emotions 

(i.e., guilt, shame, numbness) did not consistently significantly differ between the Avoid Reward or 

Avoid Threat conditions. 

In terms of Avoid Threat, panic was rated significantly higher in the Avoid Threat 

conditions than any other conditions (ps≤.006, ds>.6). For the other emotions (fear, nervousness, 

and fright), a number of overlaps with AvR1 and AvR2 condition were detected. 

****Insert Table 8 near here**** 

Pearson correlation analyses were performed to determine the association between emotions and the 

five different sets of action tendencies. See Table 9. These analyses largely replicated the results 

obtained in Study 2 in that all target emotions obtained the numerically largest correlation coefficients 

for the expected drawings and remained significant in partial correlation analyses. When comparing 

the bivariate correlation coefficients, a higher number of significant differences were observed in this 

third study (12 vs. 5). 

These preliminary findings further demonstrated internal and external validity of the DAT. 

Taken together, the different conditions (i.e., recalled events based on the DAT drawings) revealed 
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between-drawing specificity, indicated by minimal overlap between conditions and a higher rating 

of target emotions, although a few exceptions should be noted. First, the overlap in terms of 

emotions between the Neutral condition and the Approach Reward replicates the finding from 

Study 2. However, although the same emotions were endorsed, the underlying action tendencies 

appeared to be different. Second, frustration showed non-specificity as in Study 1. Third, there was 

some overlap between annoyance and irritability in the Avoid Threat and Avoid Reward conditions. 

However, this overlap, combined with the lack of overlap concerning action tendencies, 

underscores the importance of evaluating emotions in light of the motivational context and points to 

the drawings’ ability to capture different action tendencies in contexts labelled with the same 

emotion.  

General discussion 

In the three conducted studies, we wanted to evaluate the content, internal, and external 

validity of the DAT. The DAT instrument consists of drawings developed with the aim of 

representing four classes of action tendencies, depicting actions of approaching reward, 

approaching threat, avoiding reward, and avoiding threat. The purpose of Study 1 was to develop 

and conduct an initial evaluation of the DAT drawings, examining their content validity by 

exploring associations with verbal action-tendencies items and emotions. The drawings showed 

minimal overlap between drawings both in terms of action-tendency items and emotions. In Study 

2, participants were asked to recall episodes from their lives in response to a verbal instruction 

aimed at inducing certain action tendencies. In Study 3, participants were asked to recall episodes 

from their lives in response to one of the DAT drawings. Across studies, the two drawings 

demonstrated initial external validity in addition to being internally reliable. In some instances, 

there were overlaps between conditions in terms of emotions but less so in terms of action 

tendencies, which underscores both the importance of evaluating emotions in terms of the 

motivational context, and the DAT drawings’ ability to capture different action tendencies within 

contexts labelled with the same emotion. 
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We see these three studies as supporting the validity and utility of the DAT. However, more 

research is needed to further investigate the psychometric properties of the drawings. A logical next 

step in terms of research would be to further manipulate or evaluate the context within which the 

drawings are evaluated. As the link between emotions and action tendencies in a concrete situation 

is believed to be dependent on the person and the context (e.g., Barrett, 2012; Frijda, 2007; 

Roseman, 2011), an assessment of the individual’s appraisals (e.g., perceived control) and goals 

(e.g., performance) in a specific situation would be important in this endeavor. In addition, it would 

be important to evaluate the drawings’ validity compared with existing methods such as paradigms 

inferring action tendencies from reaction times in response to emotional stimuli (Krieglmeyer, 

Deutsch, de Houwer, & de Raedt, 2010) or TMS enhanced MEPs (Moors et al., 2019). Furthermore, 

although action tendencies may not always translate into overt behavior, there could be conditions 

under which this is the case. Indeed, certain bodily postures have been found to consistently be 

associated with both self-reported behaviors (e.g., feeling of power) and observed behaviors  (e.g., 

gambling risk) under various experimental conditions (Elkjær, Mikkelsen, Michalak, Mennin, & 

O’Toole, 2020). In such cases, the DAT and other measures of action tendencies could have 

potential as behavioral predictors. 

Turning to the practical and clinical utility. Given the pictorial format, the instrument does 

not need to be translated. Compared with verbal action tendency-items in questionnaires such as the 

CoreGRID, the DAT drawings are less granular in that they are not meant to capture specific 

actions (e.g., “wanting to leave the initiative to someone else” or “wanting to sing and dance”) but 

rather the overall impetuses to approach or avoid threats or rewards. Although this feature may 

result in less nuance, it makes for a quick assessment tool. We hope that the DAT can complement 

existing non-verbal measures, which are not aimed at capturing action tendencies as they are 

organically elicited in a given moment. Specifically, the DAT instrument may have a use in 

experience sampling studies, where researchers want to map action tendencies outside the 

laboratory in a quick manner and at the momentary level. In a clinical setting, patients are often 
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asked to rate emotions experienced in certain situations (e.g., Cognitive Therapy; Clark & Beck, 

2010) and sometimes also associated motivations (e.g., Emotion Regulation Therapy; Mennin & 

Fresco, 2015). The DAT may be explored as a tool with which to psychoeducate about or monitor 

action tendencies, thereby drawing attention to this prominent feature of emotions. Furthermore, 

some patients may find it easier or more useful to talk about what they feel like doing, rather than 

label their experience with a certain emotion category. Indeed, the DAT instrument may be 

particularly well suited for those experiencing difficulties with verbalizing emotions and associated 

action tendencies. Past clinical work has explicitly focused on changing action tendencies, for 

example, by training individuals with addiction to avoid addiction cues (e.g., Wiers, Eberl, Rinck, 

Becker, & Lindenmeyer, 2011) or training individuals with anxiety disorders to approach threat 

cues (e.g., Rinck et al., 2013). Here, the DAT instrument may have a supplementary role as an 

explicit measure of change in action tendencies in response to target stimuli.   

Limitations to the body of research presented here include the preliminary nature of the 

findings, and future studies should be conducted to further validate the drawings, including their 

clinical utility. Furthermore, the drawings do not represent an exhaustive list of specific actions. 

Although appearing to capture most action tendency-items in an existing self-report questionnaire 

(i.e., CoreGRID) as a whole, this self-report questionnaire was only included in study 1, and more 

drawings may be developed to capture other action tendencies or instances of the present action 

tendencies in a more nuanced manner, depending on the purpose of the assessment. For instance, it 

is not clear if and how action tendencies to repair an interpersonal matter could be captured with the 

present drawings. Moreover, the drawings compose a mix of intrapersonal and interpersonal 

settings, as well as a mix of physical postures and facial expression, which are not balanced across 

drawings. It is uncertain if some or all of these features are important for demonstrating the effects 

obtained. This could also raise a concern regarding the degree to which a potential conflation 

between action tendencies and emotions restricts the drawings’ ability to capture action tendencies 

across emotional contexts. However, this concern could be somewhat alleviated by demonstrating 
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that the DAT drawings can capture different action tendencies within contexts labelled with the 

same emotion. In addition, as action tendencies are accompanied by physiological responses and 

motor expression (Scherer & Moors, 2019), the drawings included both bodily and facial 

expressions as deemed needed to depict the action. For instance, avoiding a reward may entail 

making oneself as little as possible. As such, partialling out the body posture would take a way a 

core aspect of the action tendency (cf. the partialling fallacy problem of using a covariate that is a 

defining part of the phenomena of interest; Jaccard, Guilamo-Ramos, Johansson, & Bouris, 2006). 

Related to this, the consistency detected for the same type of drawings could potentially reflect 

perceptual similarities rather than their ability to portray the same class of action tendencies. For 

instance, the two drawings depicting Avoid Reward each show a person sitting on the ground, which 

may then question the internal consistency as otherwise claimed across studies and in particular in 

study 3, where the experimental induction is based on the drawings themselves. Likewise, all the 

drawings included a facial expression, and it cannot be ruled out that the findings pertain to facial 

expressions rather than the action tendencies. For this reason, the drawings may be argued to simply 

tap semantic knowledge about stereotypical relations between actions and emotions as has been a 

topic of debate in critical reviews of the literature on basic emotions (e.g., Barrett, 2012). Moreover, 

in terms of the drawings’ perceived reflection of emotions, other emotion words could have been 

chosen, potentially yielding different results. It should also be noted that the studies relied on self-

report both in the experimental instructions (i.e., recalled events) and the dependent variables (i.e., 

action tendencies and emotions) and it will be important to investigate the DAT instrument under 

other conditions. This could, for instance, include exploring the effect of emotion regulation 

strategies on DAT, or investigating the predictive value of change in the DAT in terms of overt 

behavior. Finally, there may be cultural differences in how the drawings are perceived, which we 

would encourage to explore further. 

In conclusion, across three studies the DAT instrument received initial support as a valid and 

reliable measure of action tendencies, although future research, including replications in different 
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settings, is needed to confirm these findings. Furthermore, given its pictorial format, the DAT is 

easy to comprehend and may represent a valuable instrument for assessing action tendencies in 

individuals with limited linguistic skills or difficulties in verbalizing sensations and feelings.  

Data availability 

The data that support the findings of these studies are available here: 10.17632/tw2xs9skm4.1 

(O’Toole, 2020). 
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Table 1 

Depicted Action Tendencies (DAT) material. 

Approach 

reward 1 

(ApR1) 

Approach 

reward 2 

(ApR2) 

Approach 

threat 1 

(ApT1) 

Approach 

threat 2 

(ApT2) 

Avoid 

Reward 1 

(AvR1) 

Avoid 

Reward 2 

(AvR2) 

Avoid 

threat 1 

(AvT1) 

Avoid 

threat 2 

(AvT2) 
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Table 2 
 
Results from ratings of verbal action-tendency items and the presence of emotions in the depicted action tendencies. 
 

 

        

 M(SD) M(SD) M(SD) M(SD) M(SD) M(SD) M(SD) M(SD) 

1:The person wants the ongoing situation to last or be 
repeated  

3.9 (1.1) 3.5 (1.1) 2.0 (1.2) 2.3 (1.3) 1.8 (1.3) 1.7 (1.2) 1.6 (1.1) 1.7 (1.2) 

2:The person wants to stop what he/she is doing 1.7 (1.2) 1.6 (1.1) 2.3 (1.3) 2.0 (1.2) 3.0 (1.3) 3.1 (1.3) 3.5 (1.3) 2.9 (1.5) 

3:The person wants to undo what is happening  1.7 (1.2) 1.7 (1.2) 2.5 (1.2) 2.4 (1.4) 3.6 (1.2) 3.7 (1.2) 3.9 (1.2) 3.8 (1.2) 

4:The person wants to comply with someone else's 
wishes  

2.5 (1.3) 2.4 (1.3) 1.8 (1.2) 1.8 (1.2) 2.0 (1.2) 2.0 (1.2) 2.1 (1.2) 1.8 (1.2) 

5:The person wants to leave the initiative to someone 
else  

1.9 (1.2) 1.8 (1.3) 1.8 (1.2) 1.7 (1.1) 3.1 (1.3) 3.1 (1.3) 2.8 (1.2) 2.7 (1.2) 

6:The person wants to overcome an obstacle  2.1 (1.3) 2.6 (1.4) 3.4 (1.2) 3.6 (1.2) 2.9 (1.4) 2.8 (1.4) 2.8 (1.3) 2.9 (1.4) 

7:The person wants to do nothing  1.7 (1.1) 1.6 (1.2) 1.7 (1.1) 1.6 (1.1) 3.5 (1.4) 3.5 (1.3) 2.1 (1.2) 1.7 (1.2) 

8:The person lacks the motivation to pay attention to 
what is going on 

1.6 (1.2) 1.6 (1.1) 1.8 (1.2) 1.8 (1.2) 3.5 (1.3) 3.5 (1.3) 2.2 (1.2) 2.0 (1.3) 

9:The person wants to disappear or hide from others 1.6 (1.1) 1.6 (1.1) 1.6 (1.1) 1.7 (1.2) 4.0 (1.2) 4.1 (1.1) 3.7 (1.2) 3.9 (1.2) 

10:The person wants to do damage, hit, or say 
something that hurts  

1.5 (1.0) 1.5 (1.1) 3.3 (1.1) 3.5 (1.5) 1.8 (1.2) 1.8 (1.2) 1.8 (1.2) 1.8 (1.2) 

11:The person wants to oppose someone or 
something  

1.6 (1.1) 1.7 (1.2) 4.0 (1.2) 3.7 (1.2) 1.9 (1.2) 2.0 (1.2) 2.1 (1.2) 2.4 (1.4) 
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12:The person wants to tackle the situation  2.7 (1.3) 3.1 (1.4) 3.7 (1.1) 3.9 (1.2) 2.1 (1.3) 1.9 (1.2) 2.1 (1.2) 2.2 (1.4) 

13:The person wants to run away in any direction  1.6 (1.1) 1.9 (1.3) 1.7 (1.2) 1.7 (1.2) 2.6 (1.3) 2.8 (1.3) 3.6 (1.2) 4.4 (1.1) 

14:The person wants to sing and dance 3.6 (1.2) 3.6 (1.2) 1.5 (1.1) 1.7 (1.2) 1.5 (1.1) 1.5 (1.1) 1.5 (1.0) 1.5 (1.1) 

Happy (%) 96.5 93.5 9.0 24.5 8.0 6.0 4.5 5.5 

Enthusiastic (%) 90.0 89.5 21.5 41.5 7.5 8.5 11.5 10.5 

Proud (%) 85.5 86.0 32.0 45.0 5.0 7.0 5.5 7.0 

Guilty (%) 5.5 6.0 15.5 12.0 69.5 71.5 44.5 34.5 

Ashamed (%) 6.5 8.5 12.0 10.5 80.0 84.5 47.5 33.5 

Numb (%) 8.5 9.0 13.5 14.5 81.5 74.5 30.0 22.5 

Nervous (%) 14.5 8.5 29.0 16.0 59.0 57.5 91.5 93.0 

Panic (%) 5.0 7.0 18.0 15.5 34.0 34.0 92.0 93.0 

Angry (%) 3.5 5.5 88.0 67.5 27.5 25.0 17.5 14.5 

Frustrated (%) 8.0 6.5 78.0 56.5 64.5 68.5 53.0 52.5 

Irritable (%) 3.5 2.5 79.0 60.5 41.5 40.0 35.5 28.5 

 
Note. Numbers highlighted in bold text refer to a significant difference between the action tendency/emotion within that class of drawings 
compared with all others at p=0.017.
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Table 3 

Drawing depicting a neutral motivational state 

Neutral 
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Table 4 

Means and standard deviations of emotions in the five different conditions in Study 2 

 Joyful 

episodes 

Assertive 

episodes 

Despondent 

episodes 

Apprehensive 

episodes 

Neutral 

episodes 

Happy 4.3 (1.0) 2.8 (1.4) 1.3 (.8) 1.8 (1.2) 2.5 (1.3) 

Proud 3.7 (1.2) 3.1 (1.3) 1.4 (.9) 1.8 (1.2) 1.9 (1.1) 

Enthusiastic 3.9 (1.1) 2.8 (1.5) 1.4 (.7) 1.9 (1.3) 2.0 (1.1) 

Nervous 2.0 (.9) 2.3 (1.2) 3.1 (1.3) 3.5 (1.3) 1.3 (.7) 

Fearful 1.5 (.9) 1.7 (.9) 2.9 (1.5) 3.3 (1.3) 1.2 (.6) 

Panic 1.6 (.8) 1.7 (.9) 3.0 (1.4) 2.7 (1.4) 1.1 (.5) 

Afraid 1.5 (.8) 1.7 (.9) 2.8 (1.4) 3.1 (1.4) 1.3 (.8) 

Angry 1.3 (.9) 2.6 (1.6) 3.1 (1.3) 2.0 (1.2) 1.1 (.5) 

Annoyed 1.4 (.9) 2.7 (1.4) 3.3 (1.4) 2.5 (1.2) 1.3 (.6) 

Irritable 1.3 (.7) 2.4 (1.4) 3.1 (1.3) 2.4 (1.3) 1.3 (.6) 

Ashamed 1.3 (.8) 1.4 (.8) 2.9 (1.5) 1.8 (1.2) 1.1 (.3) 

Frustrated 1.5 (1.0) 2.7 (1.5) 4.0 (1.2) 2.9 (1.5) 1.3 (.7) 

Numb 1.4 (.8) 1.8 (1.1) 2.8 (1.4) 1.9 (1.2) 1.2 (.1) 

Guilty 1.5 (.9) 1.4 (.8) 2.6 (1.4) 1.6 (1.1) 1.2 (.7) 

Sad 1.2 (.6) 1.7 (1.1) 3.8 (1.1) 2.6 (1.1) 1.3 (.7) 

Dejected 1.3 (.7) 1.7 (1.1) 3.6 (1.4) 2.0 (1.3) 1.1 (.4) 

Repulsed 1.3 (.7) 1.7 (1.0) 2.2 (1.3) 1.7 (1.2) 1.1 (.5) 

Disgusted 1.2 (.7) 1.9 (1.2) 2.6 (1.4) 1.8 (1.2) 1.1 (.5) 

Note. Numbers highlighted in bold text refer to a significant difference between the emotion within 

that condition compared with all others at p=0.0125.
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Table 5 

Means and standard deviations of action tendencies within the five different conditions in Study 2 

 Joyful 

episode 

Assertive 

episode 

Despondent 

episode 

Apprehensive 

episode 

Neutral 

episode 

Approach Reward 3.8 (1.0) 2.7 (1.2) 1.5 (.7) 1.9 (1.1) 2.1 (.9) 

Approach Threat 1.7 (.9) 3.0 (1.1) 2.3 (1.1) 1.9 (1.0) 1.4 (.7) 

Avoid Reward 1.3 (.8) 1.7 (1.1) 3.9 (1.1) 2.7 (1.5) 1.4 (.7) 

Avoid Threat 1.5 (.8) 2.1 (1.2) 3.1 (1.1) 3.0 (1.2) 1.4 (.8) 

Neutral  3.2 (1.1) 2.4 (1.3) 1.7 (1.1) 2.0 (1.2) 3.0 (1.3) 

 Note. Numbers highlighted in bold text refer to a significant difference between the action tendency 

within that condition compared with all others at p=0.0125. 
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Table 6 

Correlations between emotions and action tendencies across the five conditions in Study 2. 

 Approach 

Reward 

Approach 

Threat 

Avoid Reward Avoid Threat Neutral 

Happy .76***a/.66*** -.05 -.47*** -.40*** .40*** 

Proud .69***a/.57*** .10* -.40*** -.30*** .39*** 

Enthusiastic .72***a/.62*** .03 -.38*** -.29*** .54*** 

Nervous -.29*** .17** .53*** .65***b/.42*** -.35*** 

Fearful -.29*** .19*** .57*** .67***b/.43*** -.34*** 

Panic -.25*** .20*** .62*** .71***b/.48*** -.29*** 

Afraid -.29*** .14** .57*** .67***b/.43*** -.34*** 

Angry -.27*** .54***b/.51*** .51*** .49*** -.23*** 

Annoyed -.34*** .51***b/.48*** .52*** .51*** -.22*** 

Irritable -.35*** .46***b/.43*** .52*** .54*** -.33*** 

Frustrated -.42*** .41*** .64***b/.35*** .57*** -.35*** 

Ashamed -.20*** .23*** .58***b/.37*** .49*** -.18*** 

Numb -.24*** .23*** .48***b/.30*** .37*** -.26*** 

Guilty -.15** .26*** .52***b/.35*** .41*** -.13** 

Sad -.42*** .18*** .81***a/.65*** .61*** -.32*** 

Dejected -.36*** .31*** .71***a/.50*** .56*** -.26*** 

Repulsed -.13** .43*** .43*** .44***b -.15** 

Disgusted -.17** .40*** .49***b .47*** -.11* 

Note. All target emotions are highlighted in gray color. Target emotions are analyzed in bivariate 

and partial correlation analyses (i.e., bivariate/partial). *: p<.05, **: p<.0125, ***: p<.001. a: 
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Significantly higher correlation coefficient than obtained for all other action tendencies. b: Not 

significantly different from the second highest correlation coefficient obtained. 
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Table 7 

Means and standard deviations of action tendencies for the nine different conditions in Study 3 

 ApR1 ApR2 ApT1 ApT2 AvR1 AvR2 AvT1 AvT2 Neutral 

Approach Reward 3.7 (.8) 4.2 (.8) 1.4 (.8) 2.1 (1.2) 1.7 (1.1) 1.6 (1.1) 1.6 (.8) 2.1 (1.2) 3.0 (1.0) 

Approach Threat 1.7 (.9) 1.4 (.7) 3.6 (.9) 3.6 (1.0) 2.1 (1.1) 1.7 (.9) 2.1 (1.0) 1.8 (.9) 1.5 (.8) 

Avoid reward 1.5 (1.0) 1.3 (.7) 2.3 (1.3) 2.1 (1.4) 3.9 (1.2) 3.9 (1.1) 3.0 (1.3) 2.3 (1.3) 1.4 (.9) 

Avoid Threat 1.8 (1.0) 1.4 (.7) 2.3 (1.0) 2.1(1.2) 2.5 (1.0) 2.7 (1.1) 3.8 (.9) 3.7 (1.0) 1.4 (.8) 

Neutral 2.7(1.3) 2.7 (1.1) 1.6 (1.1) 2.1 (1.4) 2.1 (1.3) 1.9 (1.3) 1.7 8.9) 1.8 (1.3) 4.5 (.8) 

Note. Numbers highlighted in bold text refer to a significant difference between the action tendency within that condition compared with all 

others at p=0.0125.
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Table 8 

Means and standard deviations of emotions for the nine different conditions in Study 3 

 ApR1 ApR2 ApT1 ApT2 AvR1 AvR2 AvT1 AvT2 Neutral 

Happy 4.2 (1.3) 4.3 (1.2) 1.2 (.5) 2.3 (1.6) 1.5 (1.2) 1.3 (.7) 1.4 (.9) 1.4 (.9) 4.1 (1.1) 

Proud 3.4 (1.5) 3.2 (1.6) 1.6 (1.1) 2.1 (1.5) 1.4 (.9) 1.4 (.8) 1.7 (1.3) 1.3 (.8) 3.1 (1.4) 

Enthusiastic 3.9 (1.3) 3.8 (1.5) 1.4 (.8) 2.1 (1.3) 1.4 (.9) 1.4 (.9) 1.4 (.8) 1.5 (1.2) 3.3 (1.2) 

Nervous 2.4 (1.4) 1.8 (1.1) 2.3 (1.2) 2.3 (1.3) 2.7 (1.3) 2.7 (1.4) 3.7 (1.3) 3.3 (1.1) 1.3 (.8) 

Fearful 1.6 (1.1) 1.3 (.5) 1.8 (1.1) 1.8 (1.2) 2.5 (1.4) 2.8 (1.4) 3.4 (1.3) 3.3 (1.6) 1.2 (.7) 

Panic 1.5 (1.0) 1.2 (.8) 2.0 81.2) 1.8 (1.2) 2.4 (1.3) 2.6 (1.4) 3.3 (1.2) 3.6 (1.3) 1.2 (.8) 

Afraid 1.8 (1.2) 1.3 (.7) 1.7 (.9) 1.8 (1.3) 2.5 (1.4) 2.7 (1.5) 3.3 (1.3) 3.3 (1.5) 1.2 (.7) 

Angry 1.4 (1.2) 1.2 (.6) 3.7 (1.2) 2.7 (1.5) 2.7 (1.4) 2.7 (1.3) 2.4 (1.3) 2.1 (1.2) 1.2 (.7) 

Annoyed 1.4 (1.1) 1.3 (.6) 4.0 (1.1) 3.1 (1.6) 2.7 (1.4) 2.6 (1.4) 2.4 (1.3) 2.4 (1.2) 1.3 (.7) 

Irritable 1.3 (.7) 1.4 (.8) 3.8 (1.1) 3.1 (1.7) 2.8 (1.3) 2.8 (1.4) 2.9 (1.5) 2.2 (1.3) 1.3 (.7) 

Frustrated 1.6 (1.2) 1.3 (.8) 4.1 (1.0) 3.1 (1.6) 3.3 (1.3) 3.4 (1.5) 3.0 (1.4) 3.0 (1.2) 1.4 (1.0) 

Ashamed 1.4 (.7) 1.2 (.4) 1.6 (.8) 1.5 (1.2) 2.2 (1.4) 2.5 (1.5) 2.4 (1.3) 1.9 (1.3) 1.2 (.7) 

Numb 1.5 (1.1) 1.3 (.8) 1.6 (1.0) 1.9 (1.4) 2.8 (1.4) 2.7 (1.4) 2.2 (1.3) 1.9 (1.4) 1.3 (.8) 

Guilty 1.3 (.9) 1.1 (.3) 1.5 (.10) 1.5 (1.1) 2.2 (1.4) 2.4 (1.5) 2.3 (1.4) 2.1 (1.3) 1.2 (.6) 
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Sad 1.4 (1.1) 1.2 (.6) 2.3 (1.2) 2.1 (1.4) 3.8 (1.2) 4.0 (1.2) 2.6 (1.2) 2.3 (1.5) 1.3 (.9) 

Dejected 1.1 (.2) 1.2 (.4) 2.3 (1.1) 2.0 (1.5) 3.4 (1.4) 3.3 (1.4) 2.5 (1.3) 1.9 (1.2) 1.2 (.5) 

Repulsed 1.2 (.5) 1.2 (.5) 2.2 (1.2) 2.3 (1.5) 2.1 (1.3) 2.0 (1.1) 1.7 (1.0) 2.1 (1.3) 1.2 (.6) 

Disgusted 1.1 (.5) 1.2 (.6) 2.6 (1.4) 2.5 (1.5) 2.3 (1.4) 2.3 (1.3) 1.6 (.8) 2.1 (1.4) 1.2 (.5) 

Note. All target emotions are highlighted in gray color. Bold numbers refer to significantly higher rating than any other class of conditions 

except for condition of same action tendency at p=.006. 
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Table 9 

Correlations between emotions and action tendencies across the conditions in Study 3 

 Approach 

reward 

Approach 

Threat 

Avoid Reward Avoid Threat Neutral 

Happy .78***b/.62*** -.28*** -.57*** -.51*** .57*** 

Proud .62***a/.46*** -.07 -.45*** -.39*** .44*** 

Enthusiastic .71***a/.57*** -.17*** -.48*** -.42*** .45*** 

Nervous -.24*** .13** .45*** .62***a/.58*** -.32*** 

Fearful -.29*** .04 .48*** .65***a/.53*** -.32*** 

Panic -.30*** .15*** .53*** .71***a/.58*** -.32*** 

Afraid -.26*** .12* .48*** .68***a/.48*** -.28*** 

Angry -.45*** .58***b/.56*** .50*** .35*** -.33*** 

Annoyed -.45*** .59***a/.57*** .44*** .34*** -.29*** 

Irritable -.48*** .59***a/.52*** .44*** .34*** -.29*** 

Frustrated -.54*** .51*** .61***b/.45*** .44*** -.42*** 

Ashamed -.21*** .17*** .55***a/.44*** .39*** -.14** 

Numb -.21*** .15** .59***a/.50*** .36*** -.16** 

Guilty -.20*** .14** .42***b/.28*** .37*** -.13** 

Sad -.42*** .14** .78***a/.67*** .44*** -.31*** 

Dejected -.38*** .26*** .71***a/.59*** .45*** -.28*** 

Repulsed .22*** .43***b .39*** .31*** -.08 

Disgusted -.31*** .46***b .41*** .27*** -.17** 

Note. All target emotions are highlighted in gray color. Target emotions are analyzed in bivariate 

and partial correlation analyses (i.e., bivariate/partial). *: p<.05, **: p<.0125, ***: p<.001. a: 
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Significantly higher correlation coefficient than obtained for all other action tendencies. b: Not 

significantly different from the second highest correlation coefficient obtained. 
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