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EXAMINING CONVERGENCE OF EMOTIONAL ABILITIES USING OBJECTIVE 
MEASURES 

 
Niklas Paulsson 

 
Recent developments in emotion and EI research have introduced new ways 
of measuring emotional abilities, including performance based tests. The 
current study aimed to examine the associations of three emotional abilities, 
using three objective measures. The study consisted of a survey and an 
experiment, where 89 participants completed performance based multimodal 
emotion recognition and emotion understanding tests, and a conditioning task 
using social aversive and appetitive stimuli. The results showed that 
individuals who are more proficient in emotion understanding were more 
accurate in emotion recognition and more effective in extinguishing fear-
evoking responses. In addition, individuals proficient in emotion recognition 
were shown to have stronger general responding during fear acquisition. 
Furthermore, various findings related to emotion understanding and emotion 
recognition modalities, including item difficulty and specific emotions. 
Implications of current findings support the notion of separate but related 
emotional abilities while also highlighting a potentially underlying 
mechanism or core emotional competence. 

 
The characteristics of emotionally competent individuals are optimal functioning within two 
emotion domains – emotion production and emotion perception. Emotion production 
competence refers to the appropriateness of bodily patterns and behavioral changes as an 
adaptive response to events which allows successful coping of the consequences of that event. 
Emotion perception competence relates to the ability to accurately perceive and understand 
emotional expressions and emotional states of others in social interactions (Scherer, 2007). The 
latter of the two competences is generally regarded as a factor in emotional intelligence (EI). 
The conceptualization of EI has recently been debated between two methodologies: a set of 
self-perceptions and dispositions positively related to social functioning generally measured 
with self-reports (Petrides & Furnham, 2000), or a cognitive skill of emotional abilities and 
knowledge measured via performance based tests (Mayer, Salovey, Caruso, & Sitarenios, 
2003). The latter makes up the majority of recent research. However, due to issues regarding 
the validity with the instruments, the claim of measuring actual emotional ability has been 
questioned recently (Elfeinbein & MacCann, 2017). This concern is raised in addition to the 
general replication crisis of psychology as a scientific field (Open Science Collaboration, 2012, 
2015; Stroebe & Strack, 2014). Therefore, research on emotional abilities has gradually turned 
to techniques employed within emotion recognition research to examine individual differences 
in these abilities (Austin, 2004; Roberts et al., 2006). These tests are also performance based. 
However, unlike those used previously, these are scored by standards based on emotion theories 
rather than by consensus (MacCann, Roberts, Matthews, & Ziedner, 2004). Nevertheless, they 
are still conceptually linked to EI, although operationalized somewhat differently (Mayer et al., 
2003; Roberts et al., 2006). These instruments have introduced new ways of conceptualizing 
and measuring emotional abilities and how these potentially converge into a core competence. 
This study investigates the associations between emotional abilities in a general population 
using three different objective measures, two performance based instruments measuring 
multimodal emotion recognition, strategic emotion understanding, and one physiological task 
measuring skin conductance responses during a conditioning task using both aversive and 
appetitive social stimuli. 
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Emotional abilities 
The concept of emotional abilities stems from the debate concerning the boundaries and 
convergence of narrow EI abilities (Côté, 2010; Mayer, Roberts, & Barsade, 2008; Matthews, 
Zeidner, & Roberts, 2007; Thingujam, Laukka, & Elfenbein, 2012). At the center of this debate 
is which abilities accurately can be grouped under the same label. Much of the research in this 
area has used the Mayer-Salovey-Caruso Emotional Intelligence Test (MSCEIT), which 
assesses four hierarchically ordered branches of emotion-related abilities (Mayer et al., 2003). 
These branches consist of (a) the perception and expression of emotions, (b) integration of 
emotions into thought processes, (c) understanding the relations between, transitions among 
and circumstances of emotions, and (d) management of emotions, (i.e. enhance positive and 
moderate negative emotions). The first two, perception and integration form experiential EI, 
whereas understanding and management form strategic EI. The MSCEIT test is based on “rate-
the-extent” scales (i.e. self-reports) and a scoring rubric based on the consensus of experts or 
population-representative samples. Consequently, the correct alternatives in these tests are not 
based on any form of emotion theory. On this notion, critics have raised the issue that relying 
on consensus for scoring purposes may introduce bias (Barchard & Russell, 2006; Elfenbein & 
MacCann, 2017). In addition, some have suggested that the self-report measures introduce an 
“emotional self-efficacy” (e.g. individual motivations, priorities and hopes for emotional 
processes) rather than ability (Tett, Fox, & Wang, 2005). This becomes especially evident in 
more complex or high skill domains, where consensus tend to decrease in terms of validity. 
Furthermore, some researchers have pointed out that EI, specifically the emotion perception 
branch, is not as clearly related to other areas of emotion research as one might think.  
 
Emotion recognition, which comes from emotion research rather than the EI field, is 
conceptually mapped onto the narrow set of abilities proposed by the four branches. However, 
research on emotion recognition ability (ERA) has at times shown little or no relation to EI 
defined emotion perception (Roberts et al., 2006). However, this could simply be the result of 
relying on a single instrument (i.e. the MSCEIT). In theory, ERA tests should relate to various 
components of EI, especially emotion perception, but also including strategic EI (e.g. 
understanding and management). Notably, Roberts et al. (2006) only found small to moderate 
associations between strategic EI (i.e. using the MSCEIT) and two forms of ERA measures: the 
JACBART (emotion recognition in facial expressions) and the Vocal-I (emotion recognition in 
vocal expressions) (Scherer, Banse, & Wallbott, 2001). For this reason, research on strategic EI 
has turned to techniques employed in emotion research to try to answer the question of how 
ERA tests and branches of EI relate and coverage. This is also due to the issues surrounding the 
validity of MSCEIT and the EI field (Roberts, Zeidner, & Matthews, 2001), and whether it can 
be considered an intelligence or a set of separate but related abilities (Côté, 2010). The 
convergence of these narrow abilities of EI is key to whether the label emotional intelligence is 
warranted. Consequently, the use of the label emotional abilities (i.e. a set of cognitive abilities 
or acquired knowledge) rather than emotional intelligence is currently more accurate when 
examining these abilities. Therefore, this study will avoid claims regarding intelligence and 
instead focuses on emotional abilities and how these relate to each other.  Furthermore, there 
has been limited research on emotion-specificity regarding emotion understanding and emotion 
management. That is, there might be complex factors and processes which differentiate how 
these emotional abilities relate to specific emotions (MacCann, Pearce, & Roberts, 2011). 
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Emotion recognition 
The ability to accurately recognize emotion in others is a core component of emotional 
competence. This component forms the fundamental basis for empathy and our capacity to 
interpret and predict reactions in social interactions (Bänziger, Grandjean, & Scherer, 2009; 
Parr, Waller, Fugate, 2005). For this reason, it is a vital skill for successful social interactions, 
establishing and maintaining relationships, and performing well in specific situations such as 
negotiations. Two main theories explain how emotion recognition works: Theory-Theory and 
Simulation-Theory. The first, Theory-Theory, states that humans interpret others’ mental states 
via cognitive processing using conceptual emotion-related knowledge (Gopnik & Meltzoff, 
2002). The second, Simulation-Theory, suggests that humans recognize emotions in others by 
simulating their emotional state in themselves and interpreting their experience to make a 
judgement about the other person’s state (Niedenthal et al., 2010). Consequently, the latter often 
involves changes in various physiological states. Some have suggested a hybrid of the two 
(Barlassina, 2013). The origins of emotion recognition competence are complex and the 
efficiency of using this ability depends on several contextual factors. For example, our ability 
to recognize emotions in others may depend on if they are expressed by familiar individuals or 
strangers, the extent of attention directed to interpreting the expression, the nature of the 
communication, the amount of information available and cues from the other individuals 
(Bänziger et al., 2009). Additionally, communication often unfold dynamically making emotion 
recognition into an ongoing process between communicator and receiver. Due to the outlined 
factors above, measuring emotion recognition ability has proven challenging (Bänziger et al., 
2009). Research on emotion recognition has often focused on establishing the universality of 
affect expression programs through voice and facial expressions (Ekman, 1992). There has also 
been research on the universality and cultural specificity of emotions recognition (Elfenbein & 
Ambady, 2002) However, there have been concerns regarding the validity of these types of 
instruments, as they have traditionally focused on single modality measures (i.e. face only or 
voice only) (Bänziger et al., 2009). Another issue has been the extensive use of still photographs 
of facial expressions (Bänziger, Mortillaro, & Scherer, 2012). While some instruments have 
included voice expressions alongside such images, these have typically not included aspects of 
nonverbal communication, the ability to recognize emotions and interpersonal attitudes through 
nonverbal cues in the face, body or voice. To date, few instruments have used simultaneously 
recorded expressions which produces multimodal stimuli (Bänziger et al., 2012). However, as 
the origins of how these modalities are processed may differ in some aspects, examining the 
underlying mechanisms and differences in emotion recognition ability would seem to require 
increased separation between different communication channels and modalities. Identifying the 
extent of the associations between these modalities may have both theoretical and practical 
importance. 
 
According to Bänziger et al. (2009), prototypical sets of expression configurations are used by 
individuals when they want to present specific types of emotions. This model is based on 
appraisal theory, specifically the component process model of emotion (CPM) by Scherer 
(2013), which proposes a supposedly infinite variety of different types of emotional experiences 
based on the large variety of appraisal and action tendency configurations. Individuals may use 
these configurations for different strategic reasons, such as impression management, or when 
an actor wants to present specific emotions in their performance (Scherer, 1997). Furthermore, 
recognizing the meaning of these prototypical expressions allows us to interpret emotional 
expressions with no interaction and with little contextual information. It also plays an important 
role in complex face-to-face communications where patterns and expressions are evaluated 
continuously (Bänziger et al., 2009). Furthermore, studies have revealed deficits in emotion 
recognition, including various families of emotions and different communication channels. 
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These findings have been shown in, among others, individuals exposed to child abuse, 
depression, borderline disorder, autism spectrum disorders and brain damage (Andersson, et 
al., 2011; Calder et al., 1996; Harms, Martin, Wallace, 2010; Niedtfeld, et al., 2017; Wagner et 
al., 2015). In addition, differences in individual abilities have been shown in the general 
population (Austin, 2004; Roberts et al., 2006). Moreover, some studies have demonstrated that 
the process of recognizing positive emotions may be distinct from negative emotions (Suzuki, 
Hoshino, & Shigemasu, 2010). Additionally, other studies have proposed that there are 
differences in how we recognize distinct emotion families (Schlegel et al., 2012). For example, 
recognizing irritation and anger may be different from recognizing sadness and despair, which 
in turn may be distinct from joy and happiness. As such, specific patterns of strengths and 
deficits in emotional abilities may be related to the specific emotion being processed. In general, 
decontextualizing prototypical expressions and presenting them in different modalities that 
represent real-life communication channels would appear useful when examining emotion 
recognition ability. Using appraisal theory, recent development has resulted in the Emotion 
Recognition Assessment in Multiple Modalities (ERAM), which is a measure of emotion 
recognition ability consisting of actors portraying different emotions through three different 
modalities, audio-only, visual-only and audio-visual (Laukka et al., 2015). The twelve emotions 
portrayed in ERAM also have two difficulties, easy and hard. In addition, the ERAM test 
accounts for the accuracy scores of specific emotions within each modality. This enables 
comprehensive analyses of specific emotions and their associations to other related emotional 
abilities and components. Therefore, the use of multimodal emotion recognition measures 
appears to be a reasonable instrument to apply when exploring the potential convergence of 
emotional abilities. 
 

Emotion understanding 
Emotion understanding is defined as the knowledge of antecedents and consequences of 
emotions, including how they change over time and how they blend together (MacCann & 
Roberts, 2008; Mayer & Salovey, 1997; Mayer et al., 2000). Emotion understanding also 
encompasses knowledge of the processes underlying the elicitation of emotions (Elfenbein & 
MacCann, 2017; MacCann & Roberts, 2008). More recently, the concept of emotion 
understanding has been suggested to be a cognitive ability which is based on acquired and 
declarative forms of knowledge (Elfenbein & MacCann, 2017). As mentioned earlier, it is 
considered one of the strategic branches of EI (including emotion management). The origin of 
emotion understanding also comes from emotion appraisal theories, which generally state that 
an individual’s appraisals of certain key aspects of a situation determine which emotions they 
feel. In these terms, an appraisal of unfairness results in anger and an appraisal of an uncertain 
outcome or outcome inconsistencies produce fear (MacCann & Roberts, 2008). There are 
several different appraisal theories, which diverge in terms of certain aspects of order and steps 
needed for appraisals to occur (Scherer, 2013; Jamiesson et al., 2017). However, most appraisal 
theories agree that there are several dimensions by which we appraise a situation to produce a 
specific emotional state. Additionally, these appraisal checks may depend on factors such as 
who is responsible for causing the eliciting situation (Scherer, 2013; Scherer, 1997). Predictions 
of appraisal theories of emotion have been validated across several cultural groups (Elfenbein 
& Ambady, 2002; Scherer, 1997). Recently, assessments and techniques derived from emotion 
recognition have been used to study situational antecedents of emotions, resulting in new 
instruments designed to measure emotion understanding (MacCann & Roberts, 2008; Roseman, 
2001). These instruments also aim to investigate the suggested convergence of emotional 
abilities and the branches of EI. 
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There is reason to suggest that emotion understanding and emotion perception are related on a 
theoretical level (i.e. the theoretical relation of ERA tasks to strategic EI). Emotion 
understanding as defined in this study is dependent on observing and accumulating a base of 
knowledge from real life expressions of emotions. The link between perception and 
understanding is highlighted through two central features. First, emotion understanding requires 
recognizing underlying causes of specific emotions via certain attributes of the eliciting 
situation. Secondly, emotion perception encompasses categorizing expressions in terms related 
to eliciting situations (Laukka & Elfenbein, 2012; Scherer & Grandjean, 2008). Empirically, 
there are some indications that point to a positive convergence between emotion perception and 
understanding. For example, the Situational Test of Emotion Understanding (STEU), in which 
participants are scored according to Roseman’s (2001) appraisal theory of emotion, stating 
specific emotions are generated through particular combinations of situational appraisals, has 
shown positive correlations with emotion perception regarding tone of voice r = .53 and .31 
(MacCann et al., 2011; Thingujam et al., 2012). Additionally, the STEU and emotion perception 
in facial expressions have shown similar but lower results with estimates of r = .22, .21, .20, 
and .00 (Austin, 2010; Ferguson & Austin, 2010; Libbrecht & Lievens, 2012; Vonk, Zeigler‐
Hill, Ewing, Mercer, & Noser, 2015). Elfenbein and MacCann (2017) noted that these findings 
suggest a stronger link between emotion understanding and auditory perception abilities than 
to visual perception abilities. Theoretically, emotion understanding is related to knowledge and 
comprehension (MacCann et al., 2014), whereby knowledge of emotions and their verbal labels 
is a core feature (Mayer et al., 2016). The STEU has also shown positive correlations at r = .44 
with MSCEIT understanding scores and associations with other branches of EI such as emotion 
management and perception, and general high emotional functioning (Austin, 2010; Libbrecht 
& Lievens, 2012; MacCann & Roberts, 2008). However, the limited number of studies 
conducted using these measures makes suggestions regarding these associations rather 
speculative. Therefore, studies using these new instruments, such as the ERAM together with 
the STEU, could provide additional insight to these associations. 
 
While the specifics surrounding the relations between different emotional components and 
abilities remain somewhat ambiguous, there are other well-established means of measuring 
different aspects of emotions. As mentioned earlier, some individuals suffer from deficits in 
emotion recognition ability. Theoretically, such deficits could crossover to other emotional 
domains. In particular, there seems to be a physiological component (i.e. the emotion 
production competence) missing in the sections above which, if included, could provide further 
insight into the specifics of the relations of emotional abilities. Also, MacCann and Roberts 
(2008) suggest that emotional abilities should be associated with other components indicative 
of emotions. Therefore, to try and fill this physiological gap, this study will include an 
additional component: physiological activation measured within the frame of a conditioning 
task. 
 

Conditioning 
The reasons why some individuals are predisposed to develop emotion-related disorders, such 
as anxiety or trauma- and stressor-related disorders have long been an area of research. A 
common method used to study interindividual differences in this area has been fear 
conditioning. Fear conditioning implies the acquisition, extinction and return of fear procedures 
used to imbue relatively neutral stimulus with fear-evoking attributes co-occurring with an 
aversive event (i.e. an unconditioned stimulus, US) that threatens the organism. Using cognitive 
terms, the organism learns that a certain conditioned stimulus (CS) predicts danger and 
mobilizes resources, a conditioned response (CR), to defend itself from potential threats 
(Lonsdorf & Merz, 2017). There is a difference between fear- and anxiety-related processes, as 
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fear represents specific stimulus-driven threats at a very specific point in time, whereas anxiety 
represents a state of distress toward future threats and challenges, which can be generalized 
(Davis, 1998; Davis, Walker, Miles, & Grillon, 2010; Lang, Davis, & Öhman, 2000). 
Correspondingly, both these processes play key roles in the development of psychopathology, 
such as anxiety-, stress-, and panic disorders and phobias (Bouton, Mineka, & Barlow 2001; 
Seligman, 1971; Ohman & Mineka, 2001; Orr et al., 2000). Fear acquisition procedures 
typically employ differential protocols, where one CS (CS+) predicts one US, while another CS 
(CS-) does not. These protocols typically examine excitatory learning (CS+) and inhibitory 
learning (CS-), where differences in autonomic, neural, verbal and/or behavioral reactions, 
quantified by amplitude or strength, are considered to derive from differences in these 
excitatory or inhibitory processes. Additionally, extinction occurs when a previously 
threatening stimulus loses its predictive power, which is done through unreinforced CS+ 
presentations. However, memory of the threatening stimulus may still leave a trace by 
generating a competing CS-noUS association. This has implications for treatment, specifically 
individuals more efficient in this process may be less likely to develop disorders. When 
compared to healthy controls, clinical samples of trauma-exposed individuals have shown 
enhanced general responding to CS and increased CS+ and CS- differentiation during fear 
acquisition (Orr et al., 2000; Norrholm et al., 2011), and delayed extinction (Norrholm et al., 
2011; Blechert, Michael, Vriends, Margraf, & Wilhelm 2007; Peri, Ben-Shakhar, Orr, & 
Shalev, 2000). There are different ways to measure conditioning and CR outcomes, such as skin 
conductance response (SCR), fear potentiated startle responses (FPS), neural activation and 
US-expectancy. These measures capture somewhat different underlying processes, and most 
commonly used in humans is the SCR, which measures electrodermal activity in the skin 
through varied resistance in the sweat glands. SCRs are generally considered an indication of 
psychological or physiological arousal and are often used to measure emotional responses 
(Boucsein, 1992). Furthermore, whereas most research in this area has used fear conditioning 
aversive stimuli, some studies have focused on appetitive stimuli. 

Appetitive conditioning is similar to aversive conditioning - a form of associative learning. It 
is the process where new rewards are learned and instilled with motivational salience (Martin-
Soelch, Linthicum, & Ernst, 2007). It is an important underlying mechanism for both learning 
and motivational processes. However, it is rarely studied in humans due to difficulties in finding 
appropriate appetitive stimuli that can elicit physiological activation comparable to those 
elicited by aversive stimuli, which generally use painful or fear-evoking stimuli. Nevertheless, 
appetitive conditioning is considered an important mechanism in the etiology of psychiatric 
disorders and conditions showing manifest perturbed motivation such as in substance abuse and 
eating-disorders (e.g. craving and addiction learning processes) (Martin-Soelch et al., 2007; 
Day & Carelli, 2007; Kirsch et al., 2003; Pecina, 2008). These mechanisms involve neural 
networks linked to the reward anticipation system. Additionally, depression may lead to the 
loss of the ability to experience pleasure, and may result in failures in forming and maintaining 
positive associations between stimuli (Martin-Soelch et al., 2007). Furthermore, conditions 
involving forms of cognitive disturbance (e.g. schizophrenia) have been shown to be related to 
the inability to ignore irrelevant stimuli (Lubow, 1995; Vaitl, 2002). The protocols used in 
appetitive conditioning are typically like those used in aversive conditioning. 

Drawing from both aversive and appetitive conditioning, it seems reasonable to suggest that 
there is some form of interindividual differences in terms of the mechanisms involved in the 
processing of such emotional components, highlighted in various psychiatric disorders. 
Therefore, as similar differences have been shown in ERA tasks (i.e. deficits in emotion 
recognition), using a conditioning task (measured in SCR) would appear a suitable 
physiological and emotional activation measure to examine individual differences and the 
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underlying mechanisms in these emotional abilities – and potentially the convergence of the 
branches of EI. Theoretically, a conditioning task using social stimuli (i.e. social contexts, 
human actors, faces and sounds) could conceptually map onto the emotion management branch 
(i.e. enhance positive and moderate negative emotions). This could be conceptualized by 
viewing the physiological response as an emotion production competence, i.e. the 
appropriateness of bodily patterns, behavioral changes, adaptive response and successful 
coping of the consequences of an event (Scherer, 2007). Therefore, as emotion and EI research 
converge, efforts should be made to integrate emotional abilities using similar methodology 
and innovative operationalization. Additionally, the increased complexity provided in tests such 
as the ERAM may be beneficial for determining the underlying processing of emotional 
abilities. That is, whether some emotional abilities are in fact due to core cognitive processing 
of dynamic emotional information, rather than being separate abilities – which is central to the 
debate concerning the “intelligence” aspect of EI. Based on these notions, the convergence of 
these abilities and the individual differences in cognitive and emotional processing relating to 
emotional abilities, may be addressed via the measures mentioned above.  
 

Contributions of the current study 
The main research question of the current study is to examine the associations of three 
emotional abilities, using objective measures: two performance based tests measuring emotion 
recognition (ERAM) and emotion understanding (STEU), and one physiological task 
measuring emotion management (conditioning task, SCRs). This includes examining individual 
differences in these abilities. The suggestion is that these emotional abilities share origins, and 
conceptually they make up different branches of EI, and should therefore relate to each other. 
Based on prior studies, a positive correlation between emotion recognition and emotion 
understanding is expected. In previous studies, such associations have been in the range of 
approximately r = .20 – .50 (see Elfenbein & MacCann, 2017) and a similar effect size is 
expected in the current study. For emotion management, positive correlations with emotion 
recognition and emotion understanding are also expected, given that the conditioning task is a 
demonstrated to be suitable physiological operationalization of the concept. However, this 
combination of measures is, to the best of the author’s knowledge, previously untested and no 
specific prediction about effect size can be made. Also, this study will only include social 
stimuli, to keep measures within the same domain. Theoretically, variation in emotion 
management should represent differences in proficiencies within other emotional abilities. On 
that notion, the aversive stimulus was expected to provide the strongest associations with the 
other emotional abilities. For example, aversive stimuli tend to elicit more physiological 
activation than appetitive stimuli, and enhanced general responding during fear acquisition is 
more conceptually linked to alterations or deficits in emotional abilities. The appetitive stimulus 
is expected to show associations with the other emotional abilities, although likely weaker than 
the aversive stimulus due to the difficulties of eliciting physiological activation. The second 
aim of the study is to examine the associations between emotion understanding and the different 
modalities and specific emotions of emotion recognition in an exploratory fashion. 
 
 

Method 
 

This study was conducted as a part of a larger experiment which shared collected data and was 
carried out at the Department of Psychology, Stockholm University. One goal of this 
experiment was to test new conditioning paradigms. This also included additional survey 
questions and measures which were not used in this study. Therefore, other studies will give a 
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comprehensive analysis of these additions and a complete account of the conditioning 
paradigms. 
 

Participants 
The sample included 89 individuals (59 women, 29 males, 1 missing) with a mean age of 26 
years (SD = 6.7). The participants were between 19 and 44 years old. Many of the participants 
were university students. They were mainly recruited through ads describing the experiment. 
These ads were pinned at several universities in the region of Stockholm, distributed through 
emails via the Department of Psychology and posted on social media platforms. Participants 
answered a short survey covering contact information and information about the experiment, 
including the purpose of the study, terms of voluntary participation, informed consent and 
confidentiality aspects and handling of collected data. Participants were then contacted via 
either phone or email to confirm participation and to set a date for the experiment. They could 
choose between two forms of compensation for completing the experiment, two hours of 
“experimental experience” for their course requirements or two movie tickets. They could only 
receive one form of compensation. The following exclusion-criteria were used in the larger 
experiment to ensure comparability between studies. Participants who did not complete the 
survey and both parts of the experiment (i.e. conditioning task and ERAM) were removed from 
the analysis. Missing data on single survey items were replaced with scale mean. If participants 
were missing more than 20% of a survey subscale they were also removed. Additionally, a 
small number of participants were excluded from the analysis due to corrupted or incomplete 
SCR data (e.g. malfunctioning equipment). Two participants chose to quit the conditioning task 
early due to discomfort. 
 

Measures 
 

ERAM. Participants conducted the Emotion Recognition Assessment in Multiple 
Modalities (ERAM) task which provides a measure of emotion recognition ability (Laukka et 
al., 2015; see also Holding et al., 2017; Hovey et al., 2018). The task consists of a brief emotion 
recognition test of stimuli originating from the Geneva Multimodal Emotion Portrayals 
(GEMEP) corpus database of actors portraying a set of specific emotions (Bänziger et al., 
2012). The test is based on emotion appraisal theory, previous emotion recognition rates and 
believability ratings. This study used a Swedish version of the test. To avoid confounding 
effects of linguistic content, the actors used pseudo-linguistic words and sentences while 
vocally portraying the emotions through sentences like “ne kali bam sud molen”. The ERAM 
test consists of 72 video clips portraying the following 12 emotions; anxiety, despair, disgust, 
anger, interest, irritation, happiness, fear, pleasure, pride, relief and sadness. The video clips 
show a frontal view of the actor’s face and upper torso which enables facial, auditory and bodily 
cues of emotion to the viewer. Ten different actors were shown during the test portraying 
different emotions. The test contains three modalities: 24 visual-only items, 24 audio-only 
items, and 24 audio-visual items (total 72). Additionally, each stimulus (i.e. each emotion) had 
two levels of difficulty, one easy and one hard, which were based on standardized accuracy 
scores (Bänziger et al., 2012). The duration of each clip ranged from 1-5 seconds and used 
constant and normalized sound levels. Participants were tested individually using Authorware 
(Adobe Systems, Inc., San Jose, CA) to present stimuli and record responses. The test started 
with a short training session, which was followed by video-only stimuli, audio-only and finally 
audio-visual. The order of stimuli presented was fixed, hence every participant was presented 
with the same stimuli in the same order. Each stimulus was only presented once. After being 
presented with each stimulus, participants were asked to identify the emotion from a list of 12 
emotions shown on the screen, using the computer mouse. The alternatives were the same as 
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the intended 12 emotions included in the test. The ERAM test recorded accuracy and response 
time for each item and the test took about 15 minutes to complete. Recognition accuracy was 
calculated as the proportion of correct answers, in total, for each modality and emotion. 

 

STEU. Emotion understanding was assessed using the Situational Test of Emotion 
Understanding (STEU) which gives a measure of individual knowledge of how emotions 
progress over time, how they link to situational factors, and how they blend together (MacCann 
& Roberts, 2008). A Swedish version of the STEU was included and completed in the main 
survey using the survey-program Qualtrics (Qualtrics LLC, Provo, UT). The test consists of 
vignettes representing emotions, based on Roseman’s (2001) appraisal theory. Using this 
theory, 17 discrete emotions are specified in response to particular combinations of 7 situational 
appraisals: motive-consistency, causal attribution, certainty, control potential, unexpectedness, 
motivational state, and problem source. Accordingly, joy is the resulting emotional response 
when a wanted situation comes into fruition. Development of the STEU used different 
combinations of these situational appraisals to determine the correct answers for each vignette. 
Additionally, the vignettes represented different workplace, context-reduced, personal-life 
contexts. For example, a personal-life analogue would be represented by “an irritating neighbor 
of Eve’s moves to another state. Eve is most likely to feel?” (a) regret, (b) hope, (c) relief, (d) 
sadness, (e) joy - where (c) relief is the correct answer. The STEU consists of 42 items: 14 
personal-life, 14 context-reduced and 14 with a workplace context. Each item had 5 answer 
options of which one was correct. Emotion understanding was calculated as the proportion of 
correct answers in total. Single missing items were included as 0. 
 

Conditioning task. Participants completed one of two conditioning tasks while having 
their SCR measured. Half of the participants completed the aversive-appetitive (av-ap) 
paradigm (N= 46, 32 women, 14 males) using a scream and laughter as unconditioned stimuli, 
while the other half completed the appetitive-appetitive (ap-ap) paradigm (N= 43, 27 women, 
15 males) with two positive unconditioned stimuli: cheering and laughter. The laughter stimuli 
were the same in both paradigms. Consequently, the aversive stimuli (scream and expression 
of fear) in the av-ap condition were exchanged for the appetitive stimuli (cheer and expression 
of joy) in the ap-ap condition. The experiment used black and white photos of faces representing 
three different women with neutral facial expressions as conditioned stimuli (CS) and images 
of the same women's faces that express fear and joy in combination with sounds of a scream 
and laughter as unconditioned stimuli (US). Furthermore, to control for the effects of faces, the 
pictures used as CS were shifted (i.e. CS+av, CS+ap or CS-), resulting in three versions of the 
two paradigms: av-ap paradigm (a), (b) or (c) and ap-ap paradigm (a), (b) or (c).  Beyond these 
factors listed above, the paradigms were the same. The paradigms were designed using 
protocols by Lonsdorf et al. (2017). The pictures of female faces were provided by Ebner, 
Riediger and Lindenberger (2010). The laugh sound used was acquired from Laukka et al. 
(2013). The cheer and scream sounds were acquired via online sources (www.audiomicro.com; 
www.freesoundeffects.com). Both paradigms and their protocols were developed in 
cooperation with the other researchers involved in current study, with the objective to test their 
efficiency for future studies. 
 
The conditioning task is described below for both conditions using the av-ap paradigm. The 
conditioning task consisted of 3 phases: 1) habituation, 2) acquisition and 3) extinction and was 
implemented in that order. In the habituation phase, each CS (neutral faces) was presented 4 
times, 8 seconds each time. During acquisition, CS was shown 12 times each whereby the CS 
(CS+ap) was paired together with joy through appetitive conditioning, i.e. the neutral face was 
presented for 7 seconds and then changed expression to joy while a laugh was featured in the 

http://www.audiomicro.com/
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headphones (USap). Similarly, the CS (CS+av) that coincides with discomfort through aversive 
condition, i.e. the neutral face, was presented for 7 seconds and then switched expression to 
fear while a scream was presented in the headphones (USav). Lastly, the CS (CS-) was 
displayed for 8 seconds and was never paired with any other stimulus. The reinforcement rate 
of USap and USav was 75%, i.e. the rate US was presented together with CS. During the 
extinction phase, each CS was presented 10 times without presentation of US. Additionally, 
participants were asked to estimate their joy and fear on a scale between 0 (none) and 9 
(extreme) prior to habituation, after learning and after extinction. 
 

Skin conductance response. The recording of skin conductance responses (SCRs) was 
controlled with the BIOPAC system (BIOPAC Systems, Goleta, CA). Two disposable Ag/AgCl 
SCR electrodes were placed on the palm of the left hand. SCRs were scored using Ledalab 
software package (Benedek & Kaernbach, 2010) applied in Matlab (Mathworks Inc., Natick, 
MA).  The analysis of SCRs used the maximum phasic driver amplitude (Max.SCR) 1–4 s after 
CS presentation for each participant. SCR values lower than 0.01 were scored as 0 (non-
response). Additionally, all SCRs were square root transformed and range-corrected. This was 
done by dividing all SCRs for each participant with each participants maximum SCR (Lykken, 
1972). Using this method, all SCRs ranged from 0 to 1. 
 

Procedure 
The experiment consisted of two parts. First, participants completed the main survey including 
questions about demographics (gender, age, education level), emotions (STEU) and additional 
questionnaires. Participants were encouraged to complete the survey before the experiment, but 
had the option to complete it for a period afterwards. Second, participants attended the research 
lab and conducted two tests, including the conditioning task and the ERAM test. Upon arrival, 
the participants were asked to sign an informed consent-form, reiterating the purpose of the 
study. Prior to each test, participants were given scripted instructions. Then, they had electrodes 
attached to their left palm while responding to a short questionnaire. Following the 
questionnaire, they completed their assigned conditioning task. Upon completion, participant 
filled in another short questionnaire. Next, participants completed the computer-based 
emotional recognition (ERAM) test. The experiment was carried out with the participants 
seated in a chair in front of a computer screen wearing headphones, using the computer 
keyboard and mouse to interact the tests. The lab was a small room with two computers, one 
for testing and one for monitoring, with the participant and researcher separated by a screen to 
avoid interference during testing. 
 
 

Results 
 

Descriptive statistics 
Total accuracy was calculated for the STEU and ERAM test based on proportion of correct 
answers (see Table 1). In addition, confidence intervals were calculated for all total scores to 
control for mean scores being higher than chance (i.e. lower end of CI being higher than chance 
level). The mean score of the STEU was higher than expected by chance (chance level = 1/5). 
The mean score for the ERAM test was also higher than expected by chance (chance level = 
1/12). Additionally, accuracy scores were higher than chance for each modality (audio, visual, 
and audio-visual) and difficulty level (easy and hard items).  
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To test differences between ERAM-conditions, paired samples t-tests were calculated. There 
was a significant difference between easy and hard mean scores, mean difference = .22, 95% 
CI [.20, .25], t(88) = 17.88, p = .000, d = 1.90. There were also significant differences between 
the total scores of each modality (audio and visual, mean difference = -.05, 95% CI [-.02, -.08], 
t(88) = -3.53, p = .001, d = -.37; audio and audio-visual, mean difference = -.14, 95% CI [-.17, 
-.11], t(88) = -9.84, p = .000, d = -1.04; visual and audio-visual, mean difference = -.09, 95% 
CI [-.12, -.06], t(88) = -6.41, p = .000, d = -.68). Furthermore, sadness displayed the lowest 
accuracy score for specific emotions, whereas pleasure showed the highest. 
 
 
Table 1: Descriptive statistics for mean emotion understanding and emotion recognition scores. 

Mean score was calculated on proportion of correct answers for each test, modality, difficulty and emotion. 

 
Means for the conditioning paradigms were calculated using the following methods. For 
acquisition, the analysis had two steps. In the first step, differences between the specific CS 
were tested. First, the mean SCRs were calculated using every presentation of CS for each 
separate CS+ and CS-, including presentations coinciding with US. Then, to examine the 
differences in the specific CS, paired samples t-tests were calculated. For the av-ap paradigm 
there was a significant difference between CS+scream and CS-, mean difference = .04, 95% CI 
[.02, .06], t(45) = 3.69, p = .001, d = .68. There was also a significant difference between 
CS+laugh and CS-, mean difference = .03, 95% CI [.01, .05], t(45) = 2.61, p = .012, d = .42. 
There was no significant difference between CS+scream and CS+laugh, mean difference = .01, 
95% CI [.01, .05], t(45) = 1.01, p = .317, d = .15. For the ap-ap paradigm there were no 
significant differences between the CSs (CS+cheer and CS-, mean difference = .01, 95% CI [-
.01, .04], t(42) = 0.93, p = .356, d = .14; CS+laugh and CS-, mean difference = .01, 95% CI [-
.01, .03], t(42) = 1.38, p = .174, d = .21; CS+cheer and CS+laugh, mean difference = -.003, 
95% CI [-.02, .02], t(42) = -.29, p = .777, d = .04). In the second step, a final mean was 
calculated. This was calculated by taking each CS+ mean and subtracting it by the mean of 

 Mean (SD)  [95% CI] N 
STEU 57% (9%) [55.1, 58.9] 89 
ERAM total 56% (9%) [54.1, 57.9] 89 
     Easy total 68% (11%) [65.7, 70.3]  
     Hard total 45% (11%) [42.7, 47.3]  
     Audio-only 50% (11%) [47.7, 52.3]  
     Visual-only 55% (12%) [52.2, 57.5]  
     Audio-Visual 64% (13%) [61.3, 66.7]  
         Anxiety 47% (25%) [41.8, 52.2]  
         Despair 54% (25%) [48.8, 59.2]  
         Disgust 55% (23%) [50.2, 59.8]  
         Anger 67% (22%) [62.4, 71.6]  
         Irritation 54% (23%) [49.2, 58.8]  
         Interest 59% (22%) [54.4, 63.6]  
         Joy 60% (21%) [55.6, 64.4]  
         Fear 52% (22%) [47.4, 56.6]  
         Pleasure 76% (22%) [71,4, 80.6]  
         Pride 52% (22%) [47.4, 56.5]  
         Relief 59% (22%) [54.4, 63.6]  
         Sadness 42% (24%) [37.0, 47.0]  
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respective paradigms CS-. This resulted in two acquisition means per paradigm which were 
used in the later analyses (Av-ap = Scream+ and Laugh+, Ap-ap = Cheer+ and Laugh+). 
 
For extinction, out of a total of ten CS presentations, the mean SCRs of the last three 
presentations were subtracted by the mean SCRs of the first three presentations. This SCR mean 
represents the progression of the conditioned response (CR) during extinction. For the av-ap 
paradigm there was a marginally significant difference between CS+scream and CS-, mean 
difference = .04, 95% CI [-.01, .09], t(45) = 1.64, p = .109, d = .33. Also, there was a significant 
difference between CS+laugh and CS-, mean difference = .06, 95% CI [.02, .11], t(45) = 2.80, 
p = .008, d = .45. There was no difference between CS+scream and CS+laugh, mean difference 
= .03, 95% CI [-.03, .08], t(45) = .94, p = .351, d = .14. There were no significant differences 
between the CSs in the ap-ap paradigm (CS+cheer and CS-, mean difference = .04, 95% CI [-
.04, .11], t(42) = .98, p = .331, d = .15; CS+laugh and CS-, mean difference = .03, 95% CI [-
.06, .11], t(42) = .65, p = .519, d = .10; CS+cheer and CS+laugh, mean difference = .01, 95% 
CI [-.05, .07], t(42) = .34, p = .739, d = .05). In addition to descriptive means, confidence 
intervals were calculated for each CS and phase (see Table 2).  
 
Interindividual variation in SCR was shown by the high level of standard deviations in each 
phase and paradigm, indicating a wide range of responses to the paradigms. This indicates that 
some individuals had a strong response, whereas others had little or no response. Higher values 
in acquisition indicates stronger learning. The CS+ in both paradigm displayed comparable 
values, indicating similar levels of SCR. However, there may still be differences in the patterns 
of responses. Higher values in extinction generally indicates a higher level of physiological 
activation (see Scream+), but it can also show a lower difference between start and end of 
extinction (see Laugh+).  
  
 
Table 2: Descriptive statistics for mean skin conductance responses in the conditioning tasks. 

Note. Means for acquisition are based upon the mean SCRs of all presentations of each CS+ during acquisition, 
including presentations coinciding with US, subtracted by the mean of all the presentations of CS- of respective 
paradigm.                         
Means for extinction are based upon the SCRs of the last three presentations of CSs subtracted by the first three 
during extinction. 
Av-ap = Aversive-appetitive, Ap-ap = Appetitive-appetitive 
 
 

Correlations between different aspects of emotional abilities 
To examine the associations between the three main measures (emotion understanding, emotion 
recognition and the conditioning task), Pearson’s (r) two-tailed correlations were calculated 
(see Table 3). First, as predicted the analysis showed that emotion recognition accuracy 
correlated positively with emotion understanding scores.  

Paradigm Mean (SD)   [95% CI]  
    CS Acquisition Extinction N 
Av-ap    46 
    Scream+ .04 (.07)    [ .02, .06]  .00 (.14)    [-.04,  .04]  
    Laugh+ .03 (.07)    [ .01, .05]  .03 (.17)    [-.02,  .07]  
         CS-  -.04 (.09)    [-.07, -.01]  
Ap-ap   43 
    Cheer+ .01 (.08)    [-.01, .03] -.02 (.15)    [-.06, .02]  
    Laugh+ .01 (.07)    [-.01, .03] -.03 (.16)    [-.08, .02]  

         CS-  -.06 (.20)    [-.01, .00]  
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Regarding the conditioning task, only effects greater than (approximately) r = .30 will be 
elaborated on in order to focus on the most robust findings. A correlation of .30 represents a 
medium effect according to Cohen's (1992) guide lines. For the av-ap paradigm, emotion 
understanding scores correlated negatively with the CR of the aversive CS+ (scream) in the 
extinction phase. Also, total emotion recognition accuracy correlated positively with the 
aversive CS+ (scream) in the acquisition phase. For the CS+ (laugh), there were no notable 
associations. For the ap-ap paradigm, emotion understanding scores correlated negatively with 
CS- in the extinction phase (although this correlation was not statistically significant). No other 
notable associations between the CS+, CS-, emotion understanding and emotion recognition 
were observed. In addition, there was a moderate positive association between the CS+ in each 
acquisition phase, indicating interindividual variation. 
 
 
Table 3: Correlations (Pearson r) between emotion understanding score, emotion recognition 
total scores and mean skin conductance responses for the conditioning task (both paradigms). 

 
 
 
 
 

 
To examine the correlations between emotion understanding and the different modalities of 
emotion recognition, additional Pearson (r) two-tailed correlations were calculated between the 
STEU and the ERAM including accuracy scores of difficulties, modalities and individual 
emotion (see Table 4). These exploratory analyses showed that emotion understanding score 
correlated positively with emotion recognition accuracy for easy items and visual-only items. 
There were no notable associations between emotion understanding and hard items, audio-only 
and audio-visual in the emotion recognition test. For specific emotions, emotion understanding 
scores correlated positively with anxiety and despair, and negatively with pride. The analysis 
of the strongest effects between emotions showed that recognition accuracy for anxiety 
correlated positively with accuracy for despair, interest and pleasure. Additionally, despair 
correlated positively with disgust. Anger also correlated positively with irritation. Finally, 
pleasure correlated positively with interest. 

 1 2 3 4 5 6 7 8 9 10  11 12 
1.STEU -            
2.ERAM  .23* -           
Av-ap             
3. A scream  .03 .37* -          
4. A laugh  .19 -.02  .39** -         
5. E scream -.30* -.05 -.12 -.12 -        
6. E laugh -.01 -.07 -.18 -.05  .26 -       
7. E CS- -.14 -.22 -.39** -.09  .11 .38** -      
Ap-ap             
8. A cheer  .16 -.07 - - - - - -     
9. A laugh  .00 -.04 - - - - - .58** -    
10. E cheer -.01  .10 - - - - -  .22 .38* -   
11. E laugh  .06  .10 - - - - -  .05 -.18  .25 -  
12. E CS- -.29 -.12 - - - - - -.29 -.04  .09 -.11 - 

* Correlation is significant at the 0.05 level (2-tailed)  
** Correlation is significant at the 0.01 level (2-tailed) 
A = acquisition, E = extinction 
Av-ap = Aversive-appetitive, Ap-ap = Appetitive-appetitive 
N = 89 (n = 46, n = 43)  
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                Table 4: Correlations (Pearson r) between emotion understanding score and emotion recognition accuracy of different modalities and every emotion. 

 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 

1. STEU -                  

2. Easy items .26* -                 

3. Hard items .12 .43** -                

4. Audio-only .11 .65** .59** -               

5. Visual-only .24* .70** .61** .35** -              

6. Audio-Visual .18 .62** .73** .38** .43** -             

7. Anxiety .39* .47** .50** .40** .48** .44** -            

8. Despair .29* .48** .46** .35** .38** .53** .39** -           

9. Disgust  .08 .25* .42** .27* .30** .33**  .15 .27* -          

10. Anger  .06 .34** .34** .35** .20 .38**  .20  .15 -.08 -         

11. Irritation  .12 .35** .38** .23* .35** .42**  .12  .11  .17 .34* -        

12. Interest  .14 .43** .39** .33** .48** .31** .34**  .18  .05 -.01  .13 -       

13. Joy -.04 ,28** .05 .16 .18 .11 -.07 -.19 -.13  .21  .00  .10 -      

14. Fear  .05 .33** .32** .26* .31** .31**  .01  .15  .14 -.05  .04  .05  .12 -     

15. Pleasure  .12 ,43** .43** .36** .39** .41** .30**  .16  .09  .04  .18 .45**  .12  .11 -    

16. Pride -.25* .20 .33** .22* .30** .19 -.02  .08  .18  .04  .07 -.05 -.02  .17  .09 -   

17. Relief  .00 .25* .29** .32* .16 .25*  .19  .06  .15  .02 -.03  .15 -.08 -.03  .00 .08 -  

18. Sadness  .08 .37** .21 .35** .26* .19  .09  .21 -.07  .13  .04 -.03  .02  .20 -.04 .01 .06 - 
* Correlation is significant at the 0.05 level (2 tailed) 
** Correlation is significant at the 0.01 level (2-tailed) 
N = 89  
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Discussion 
 

The current study examined the associations of three emotional abilities, using objective 
measures: two performance based tests of emotion recognition (ERAM) and emotion 
understanding (STEU) and one physiological task related to emotion management 
(conditioning task, SCRs). To summarize the main results, emotion understanding correlated 
positively with total emotion recognition accuracy. Also, emotion understanding scores 
correlated negatively with the CR of the aversive CS+ (scream) and CS- in the extinction phase. 
In addition, total emotion recognition accuracy correlated positively with the aversive CS+ 
(scream) in the acquisition phase. Looking more in depth at the different conditions of the 
ERAM test, positive correlations with emotion understanding were strongest for easy items, 
visual-only modality, and the specific emotions anxiety and despair. These findings will be 
further elaborated below. 
 
The main finding of this study was the association between emotion understanding and emotion 
recognition. As predicted, emotion understanding scores correlated positively with total 
emotion recognition accuracy. The effect size was small (r = .23) but within the expected range 
based on previous studies (see Elfenbein & MacCann, 2017). This would suggest that 
individuals who are proficient in emotion understanding are also more accurate in emotion 
recognition. This finding is in line with previous studies on performance-based emotion 
recognition and emotion understanding. (Austin, 2010; Ferguson & Austin, 2010; Libbrecht & 
Lievens, 2012; MacCann et al., 2011; Thingujam et al., 2012; Vonk et al., 2015). This gives 
support to the suggestion that emotion understanding is dependent on observing and 
categorizing expressions of emotions (Laukka & Elfenbein, 2012; Scherer & Grandjean, 2008). 
Therefore, how proficient we are in making these observations may have effects on our ability 
to categorize them. This finding supports the notion of a potential convergence of EI abilities 
(Elfenbein & MacCann, 2017; Mayer et al., 2003; Thingujam et al., 2012).  
 
The conditioning task displayed two main findings. First, emotion understanding scores 
correlated negatively with the CR of the aversive CS+ (scream) and CS- in the extinction phase, 
with a small to moderate effect (r = -.30 and -.29). This may suggest that individuals who are 
more proficient in emotion understanding are more effective in extinguishing learned fear-
evoking responses. The effect of the CS- may be explained in terms of it following a similar 
declining pattern as the aversive CS+, therefore showing a similar correlation. This is supported 
further by the differences shown between the CSs (i.e. t-test). As predicted, the aversive 
stimulus elicited stronger physiological activation than the appetitive stimulus, and hence were 
more likely to produce larger interindividual differences indicative of some form of emotion 
management competence. This may suggest a shared underlying mechanism between emotion 
understanding and emotional management. Theoretically, this is in line with previous research 
for two main reasons. First, emotion understanding has shown associations with high emotional 
functioning and the emotion management branch of EI (Austin, 2010; Libbrecht & Lievens, 
2012; MacCann & Roberts, 2008). Second, individuals who are more efficient in the extinction 
process (i.e. emotionally competent) have been shown to be less likely to develop psychiatric 
conditions (Orr et al., 2000; Norrholm et al., 2011), which in turn are associated with less 
efficient extinction processes (Norrholm et al., 2011; Blechert et al., 2007; Peri et al., 2000). 
The differences between the CS may indicate that they activate different cognitive and 
emotional processes, therefore affecting the decline in CR differently. It could also be due to 
stronger physiological activation elicited by the aversive stimulus (Lonsdorf & Merz, 2017; 
Martin-Soelch et al., 2007). The effects shown in this study may be due to the specific protocols 
and the use of a combined paradigm (i.e. physiological activation and expectations increase or 
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decrease due to the co-occurrence of the aversive stimulus). However, these results should be 
interpreted with caution, as extinction requires learning to have occurred, meaning those 
individuals who did not achieve sufficient learning during the acquisition phase produced zero-
values during extinction. 
 
The second main finding of the conditioning task was that total emotion recognition accuracy 
correlated positively with the aversive CS+ (scream) in the acquisition phase, with a moderate 
effect (r = .37) This association suggests that individuals who are more proficient in emotion 
recognition tend to have stronger general responding during fear acquisition. This finding is 
similar to the emotion understanding and the extinction phase association, meaning this could 
be due to the stronger physiological activation associated with aversive stimuli. In addition, 
these findings are conceptually in line with the current literature on a couple of points. It could 
be argued that this finding supports Simulation-Theory – in terms of people recognizing 
emotions in others by simulating their emotional state in themselves (Niedenthal et al., 2010) – 
suggesting that a more active emotion recognition mechanism elicits stronger physiological 
activation. It is also in line with some of the literature on fear conditioning in terms of excitatory 
learning (Orr et al., 2000; Norrholm et al., 2011). That is, it could be argued that individuals 
who show stronger excitatory learning are more predisposed to notice emotional expressions. 
In addition, this could refer to increased efficiency in identifying potential threats (Lonsdorf & 
Merz, 2017). It could also indicate that individuals with stronger excitatory learning are better 
at identifying certain prototypical emotional expressions (Bänziger et al., 2009; Scherer, 2013). 
This may culminate to represent some form of emotion management in terms of adaptive 
responses to events, i.e. the exposure to a fear-evoking event, which may be automatic. 
However, this may not necessarily represent a negative behavioral and physiological response, 
as responding to fear-evoking events may be beneficial in terms of mobilizing resources to 
defend itself from potential threats (Lonsdorf & Merz, 2017). This notion is in some sense also 
supported by the negative association with the CS- in the extinction phase of the av-ap 
paradigm. However, interpreting this particular finding is difficult, as it has no clear conceptual 
link to emotion recognition. Nevertheless, emotion recognition and emotion management may 
have some shared underlying mechanisms regarding cognitive processing of fear-evoking or 
aversive stimuli.  
 
No notable effects were observed for the appetitive stimulus in relation to emotion recognition 
or emotion understanding. As mentioned earlier, it is difficult to elicit a sufficiently strong 
physiological activation to enable learning during the acquisition phase. In addition, most 
research done on appetitive conditioning have studied its effects on clinical samples using 
stimuli related to that condition (Martin-Soelch et al., 2007). In this study, we attempted to use 
social stimuli, which conceptually were less likely to elicit strong physiological activation than 
other stimuli used in appetitive conditioning research. The testing of these appetitive stimuli 
was considered an exploratory feature of the larger study. However, there are still aspects of 
appetitive conditioning that could be interesting for future studies. These will be elaborated on 
below in the future directions section. 
 
The second aim of the study was to provide insight into the association between emotion 
understanding and the different modalities and specific emotions of emotion recognition. The 
analysis showed that emotion understanding scores correlated positively with easy items (r = 
.26) and visual-only (r = .24) emotion recognition accuracy. The easy items finding may 
indicate that when a certain level of complexity in emotion recognition is reached (Bänziger et 
al., 2009), potential benefits of knowing the antecedents and consequences of emotions 
including how they change and blend together may decrease (MacCann & Roberts, 2008; 
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Mayer & Salovey, 1997; Mayer et al., 2000). This may imply that knowledge is beneficial up 
to a certain point, with some form of emotional recognition ability overruling or compensating 
the cognitive processing from that point. This is conceptually in line with previous research in 
terms of complexity introducing additional cognitive processes (Bänziger et al., 2009). This is 
further supported by the lower correlations to the hard items. The visual-only finding goes 
against the suggestion of prior studies of a stronger link between emotion understanding and 
auditory perception abilities, than to visual perception abilities (Elfenbein & MacCann, 2017). 
This may simply reflect the fact that different emotion recognition tests differ with regard to 
many characteristics (e.g., number of emotions, item difficulty) over and above presentation 
modality. Nevertheless, to draw further conclusions on the matter, more studies using a wider 
selection of emotionally expressive stimuli will be needed.  
 
There were some findings regarding the associations of emotion understanding and specific 
emotions in emotion recognition. First, the analysis showed that emotion understanding scores 
correlated positively with recognition of anxiety and despair. Also, emotion understanding 
scores correlated negatively with pride. In general, this may suggest that there are different 
processes underlying each emotion (MacCann et al., 2011). This may also imply that the 
process of recognizing certain positive emotions may be distinct from some negative emotions 
(Suzuki et al., 2010), or that they are distinct based on some aspects in relation to emotion 
families (Schlegel et al., 2012). These findings are quite difficult to interpret. However, some 
specific interpretations can potentially be made. The positive correlation with anxiety may 
suggest that individuals more prone to non-clinical anxiety might benefit from the preparation 
aspects associated with anxiety during performance based tests. Finally, the finding that specific 
emotions correlated with each other (e.g., despair with disgust, anger with irritation, and 
pleasure with interest), could be interpreted as these emotions sharing some form distinct 
expression aspect or appraisal component (Scherer, 2013; Schlegel et al., 2012; Suzuki et al., 
2010). Consequently, these findings support the notion that there might be complex factors and 
processes which differentiate how these emotional abilities relate to specific emotions 
(MacCann et al., 2011). 
 

Limitations and future directions 
There were a few factors that may have influenced the results of the current study. First, the 
size of the study (i.e. multiple questionnaires and experimental tasks) may have affected the 
performance aspect of the emotion recognition and emotion understanding tests, as they can be 
quite cognitively demanding. This could potentially lower the overall scores and increase the 
interindividual variation due to different degrees of boredom or exhaustion (Bänziger et al., 
2009). Therefore, future studies should try to limit the amount of additional measures and focus 
the experiment on the specific emotional abilities. Second, completing the emotion 
understanding test (i.e. online survey) in a non-experimental environment introduces potential 
confounding aspects. Consequently, future studies may want to complete all measures in an 
experimental setting. Third, the sample mainly consisted of university students (including 
psychology students) and many female participants. To increase the generalizability of the 
results, future studies should strive for a more representative sample. Also regarding the sample, 
the inclusion of compensation for participants was deemed necessary due to level of 
commitment from participants. Fourth, a small number of participants were excluded from the 
analysis for reasons ranging from only completing one part of the experiment to having several 
missing items on the questionnaire. The missing items on the main survey issue could be 
avoided in future studies using a force-response feature. Also, though information regarding 
potential discomfort was presented beforehand, two participants chose to quit the experiment 
early. This relates to the nature of these experiments and is difficult to completely avoid. Fifth, 
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future studies could develop more suitable conditioning tasks specifically designed for 
examining emotional abilities. This could include different modalities and the use of video clips 
instead of black and white pictures of faces. Sixth, the sample sizes for each conditioning 
paradigm were quite low in terms of conducting a correlation analysis (n = 46 and 43) (due to 
the use of separate participant groups for each conditioning task). Also, there were a low number 
of items per specific emotion in the ERAM test, making interpretations of specific emotions 
difficult. In general, the correlations shown in this study need to be replicated although the 
numbers were in line with previous studies using the same or similar instruments. Caution is 
always warranted when interpreting results from large-scale correlation analyses, in particular 
regarding false positives. 
 
As for general directions for future research on emotional abilities, the combination of 
performance based and physiological measures seems promising. This study did use new 
explorative measures which were theoretically in line with the concepts being examined. This 
explorative aspect could in some ways be considered successful, as some findings were made. 
While the stimuli used in the conditioning task may have been exploratory in nature, the 
protocols were highly established and the inclusion of a physiological measure such as SCRs 
may provide new ways of examining emotional abilities. In addition, using social stimuli across 
all measures would appear to be beneficial moving forward. As the number of participants for 
each conditioning paradigm may have been in the low end for correlations, the total number of 
participants were at a reasonable level considering the extent of the experiment. In addition, 
continued efforts in finding potential appetitive stimuli should be made, aiming for stronger 
physiological activation. Perhaps activating the appetitive mechanisms requires more active 
stimuli, such as rewards. There is also the potential for clinical versus non-clinical and cross-
cultural investigations. Finally, efforts should be made to limit the amount of additional 
measures that may interfere with the performance based tests. 
 

Conclusions 
The findings of the current study support the notion that there are separate but related emotional 
abilities. It also serves to highlight the potentially underlying mechanisms, both cognitive and 
physiological, which may make up the relations between these abilities. On that notion, there 
seems to be something pointing to a “core emotional competence”, the influence and limits of 
which still remain somewhat unclear. However, increased complexity appears to be one such 
limiting factor. Furthermore, the combination of objective measures, both performance based 
and physiological, can provide new insights into these relations and mechanisms through 
individual differences. Additionally, as emotion and EI research converge, innovative new ways 
of operationalizing these concepts may be necessary for moving the field forward. This includes 
applying measures and techniques from beyond the current field of research. While further 
studies are needed to form any definitive conclusions, this study represents one step in that 
direction. 
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