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It Works Without Words: A Nonlinguistic Ability Test of Perceiving Emotions with Job- 

Related Consequences 

 
 

Abstract 

 

Emotion recognition ability of emotions expressed by other people (ERA-O) can be important 

for job performance, leadership, bargaining, and career success. Traditional personnel 

assessment tools of this ability, however, are contaminated by linguistic skills. In a time of 

global work migration, more and more people speak a language at work that is not their mother 

tongue. Consequently, we developed and validated the Face-Based Emotion Matching Test 

(FEMT), a nonlinguistic objective test of ERA-O in gainfully employed adults. We demonstrate 

the FEMT’s validity with psychological constructs (cognitive and emotional intelligence, Big 

Five personality traits) and its criterion validity and interethnic fit. 

Keywords: emotion recognition ability, GMA, emotional intelligence, Big Five, social 

astuteness, adaptive performance 

 
 

Individuals who are able to accurately recognize the emotions in others may 

sometimes enjoy benefits in everyday life, e.g., well-being during the Covid-19 pandemic 

(Schlegel et al., 2021). Such emotion recognition ability of emotions expressed by other 

people (ERA-O) can also be vital for job performance (e.g., Elfenbein & Ambady, 2002; for 

opposing results, see Joseph & Newman, 2010), negotiations (Elfenbein et al., 2007), 

leadership (Rubin et al., 2005), and career outcomes (Momm et al., 2015). Computer experts 

and labor-market economists expect that, although computer algorithms allow many 

nonroutine tasks to be automated, jobs that demand complex social perception and emotional 

intelligence are unlikely to be managed by computers in the next two decades (Frey & 

Osborne, 2017). 
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Individuals differ in how accurately they can detect and decode the emotion 

expressions in others (Elfenbein et al., 2002; Schlegel et al., 2017). ERA-O is a basic part of a 

dimension of emotional intelligence (i.e., perceiving emotions), which is defined as a general 

set of abilities required to process emotions adaptively, i.e., perceiving, understanding, and 

managing emotions and facilitating thoughts (Fiori & Vesely-Maillefer, 2018). A recent meta- 

analysis supports the notion that emotion recognition ability and other dimensions of 

emotional intelligence are intelligences within the Cattell-Horn-Carroll model of intelligence 

(Bryan & Mayer, 2020). 

Researchers have used a variety of objective tests to assess ERA-O with implications 

for work outcomes and job performance (e.g., DANVA, Nowicki & Duke, 2001; GERT, 

Schlegel et al., 2014, Schlegel & Mortillaro, 2019). These tests usually consist of a 

presentation of an emotion expression (in a photograph, video clip, or audio recording) and 

then a request for the participants to label the emotion expression. For example, test takers 

viewing a picture of a smiling face are supposed to identify the displayed emotion as 

“happiness.” The extent to which test takers accurately name the displayed emotion across a 

number of items indicates their level of ERA-O. Objective tests developed to assess ERA-O 

in the context of the broader construct of emotional intelligence usually follow a similar 

procedure (e.g., MSCEIT, Mayer et al., 2002). 

Individual differences in ERA-O scores diagnosed using these objective tests may 

result from different mechanisms: First, people may differ in the extent to which they perceive 

the emotion expression of another person. The perception of an emotion is a basic process that 

involves the activation of neural areas that correspond to the expressed emotion (Enticott et 

al., 2008); this process requires no linguistic skills and no prior knowledge of verbal terms for 

emotions. For example, perceiving a smile can induce a sense of happiness even if the 

perceived emotion is not labeled as “happiness.” Second, people may differ in the ability to 

label the emotion expression they perceive in another person. The labeling of an emotion is a 
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cognitively demanding process that requires linguistic abilities and a vocabulary of emotion 

terms: People have to match a perceived emotion expression with the appropriate linguistic 

label. 

It is possible for perceptual emotion recognition abilities to be well-developed even 

when the relevant knowledge or vocabulary for naming those emotions is absent (Sauter et al., 

2011). Some researchers distinguish between the basic ability to process emotions and the 

more advanced ability to label emotions (Borod et al., 2000). And more recently, tasks for 

measuring the nonlinguistic perception and recognition of facial expressions of emotions have 

been developed (Herzmann et al., 2008; Palermo et al., 2013). These tasks separate two 

distinct but related dimensions: first, the nonlinguistic dimension of emotion recognition, 

which operates outside the bounds of verbal cognition, and second, the elaborative, linguistic 

dimension of emotion understanding (Sauter et al., 2011), which involves the linking of an 

emotion expression perceived in others (e.g., a smile) with the right label for that expression 

(e.g., “happy”). 

However, this new approach has been mainly used in clinical populations or in basic 

research (Palermo et al., 2013) but it has not yet been applied to the job performance of 

workers. Thus, we have developed a new objective nonlinguistic ability test (as opposed to a 

self-report emotion perception measure) that can be completed in a short time, while 

demonstrating construct- and work-related criterion validity. Consequently, we merge the 

different lines of research in basic and applied psychology in the context of workplace 

behavior. In a time of global work migration, more and more people speak a language at work 

that is not their mother tongue (International Organization for Migration, 2019). Hence, 

traditional tests of emotion recognition ability rely too much on vocabulary and linguistic 

skills and suffer from a linguistic bias. 

To counterbalance this linguistic bias, we apply a new approach to the outcomes of 

emotion recognition ability at work: We propose that ERA-O be measured through a testing 
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procedure that requires workers to match an emotion expression with another emotion 

expression (e.g., a smiling face is matched with another smiling face) rather than to match an 

emotion expression with a label for that expression (e.g., a smiling face is matched with the 

word “happy”). If employees are able to consistently match expressions for the same emotion 

and distinguish different emotions, then this can be taken as an indication that they are able to 

recognize emotions accurately in a nonlinguistic way, independent of whether they would also 

be able to linguistically label the matched emotion accurately. This test paradigm can 

effectively capture nonlinguistic ERA-O (see Figures 1-2). 

Our paper seeks to address the following research questions: Does a new nonlinguistic 

measure of emotion recognition ability for faces designed for workers meet the standards of 

reliability and factorial, construct, and criterion validity, and will it display interethnic fit? 

Thus, our studies contribute to the literature of emotional intelligence in general and 

ERA-O at work specifically. First, we enhance the traditional understanding of emotional 

abilities. We apply a new conceptual model of ERA-O that represents a nonlinguistic (i.e., 

language-independent, see Sauter et al., 2011) dimension, by distinguishing between 

nonlinguistic automatic emotion recognition abilities and controlled linguistic abilities that are 

linked to the labeling of emotions (Fiori, 2009). Second, we designed, validated, and applied 

a new instrument to assess ERA-O as a nonlinguistic ability – the Face-Based Emotion 

Matching Test (FEMT) with a duration of less than six minutes. This test, the first of its kind 

for adults in organizations and at work, offers a methodological and practical contribution to 

those who would like to apply an ERA-O measure that is independent of people’s emotional 

vocabulary. We developed and validated the FEMT in studies with workplace samples (i.e., in 

samples with study participants who were active in gainful employment) in order to optimize 

the fit between the new test and people in the workplace. Our findings are relevant to the 

workplace because the FEMT scores are associated with social astuteness and adaptive 

performance. Finally, we expect that there will be an increased demand in personnel 
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assessment of the ability for social perception in order to staff positions that demand complex 

social perception and emotional intelligence (Frey & Osborne, 2017). 

Overview of the Studies1
 

 

In this paper, based on Simmons et al. (2012), we present two studies concerning the 

development, construct and criterion validation, and interethnic fit of the new measure of 

nonlinguistic ERA-O. We report in the repository of the OSF link how we determined our 

sample size, all data exclusions (if any), all data inclusion/exclusion criteria, whether 

inclusion/exclusion criteria were established prior to data analysis, all measures in the study, 

and all analyses including all tested models. If we use inferential tests, we report exact p 

values, effect sizes, and 95% confidence or credible intervals. 

Although emotions are conveyed not only through facial expressions but also through 

body posture and voice, for the development of the FEMT we focused solely on facial 

expressions because research has suggested that the face offers the most direct cues for felt 

emotions: Emotions displayed by faces are easier for people to grasp than emotions expressed 

vocally or through bodily movements (Momm et al., 2010). 

In Study 1, we report on the development of the FEMT. In Study 2, we examined the 

validity of the new test in four additional non-overlapping samples. In Sample 1 (S1) of Study 

2, we examine the construct validity of the new measure with reference to traditional 

measures of ERA-O such as the DANVA – Faces and Postures (Nowicki & Duke, 2001) and 

the MSCEIT (Mayer et al., 2002). In S2, we examine the relations between the FEMT and 

general cognitive ability using the GATB (Weiss, 1972). In addition, we test the relations 

between the FEMT and the Big Five personality traits (NEO-FFI; Borkenau & Ostendorf, 

1993). In S3, we examine the criterion validity of the new test and test its relations with 

coworker assessments of task performance, social astuteness, and adaptive performance. 

 
 

1 For data and codes, see 
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Finally, in S4, we compared Japanese (Matsumoto & Ekman, 1988) and Caucasian 

(Lundqvist et al., 1998) face stimuli and tested whether the FEMT would differently predict 

(or not) Western European employees’ ability to perceive emotions better in Caucasian than 

in a sample of Japanese face stimuli. 

For all samples used in Studies 1-2, university students recruited people active in the 

German labor force in partial fulfillment of their course requirements. All study participants 

were working adults; recruiters were instructed not to recruit school students, university 

students (including part-time students), retirees, or jobless persons. 76% of the study 

participants were full-time workers. 

Study 1 

 

The test development comprised three steps: First, we generated items following our 

nonlinguistic approach by asking participants to match adult faces that display the same 

emotion and distinguish between adult faces that display different emotions. Second, we 

selected test items. Third, we validated the factorial validity of the new ERA-O item set in a 

merged overall sample of 1,567 study participants and conducted reliability and measurement 

invariance analyses. The larger the sample, the more stable the estimated relations 

(Schönbrodt & Perugini, 2013). 

We developed 32 pairs of facial emotion expressions. Each pair comprised two images 

that we took from a conceptually and empirically validated database, the Radboud Faces 

Database (Langner et al., 2010), thereby ensuring the validity of our items. The database 

included images of models displaying facial expressions of eight emotions, adopting three 

gaze directions (frontal, left, right), and showing five head orientations (180°, 135°, 90°, 45°, 

0°). We selected emotion comparisons that were intended to optimally assess individual 

differences, i.e., approximately achieve a normal distribution of test results (Langner et al., 

2010, Figure 4). 
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We created 16 pairs of images featuring the same emotions and 16 pairs featuring 

different emotions (Figure 1). In order to prevent influences on the test results resulting from 

the specific model as a person or the model’s gender, head orientation or gaze direction, we 

varied the gender, head orientations, and gaze directions of the models as distracting features, 

and used pictures of different persons displaying emotions. We combined, in pairs, the facial 

expressions of the following emotions which have a higher rate of misclassification 

according to previous research (Langner et al., 2010, Figure 4; Scherer & Ellgring, 2007, 

Table 5): contempt vs. neutral, contempt vs. disgust, disgust vs. anger, surprise vs. fear, anger 

vs. neutral, sadness vs. fear, sadness vs. contempt, and contempt vs. anger. 

In contrast to traditional ERA-O tests, participants were not asked to linguistically 

label the expressed emotion but were instead asked to assess whether for each pair the two 

presented images featured: the same emotion, somewhat the same emotion, somewhat 

different emotions, or different emotions (see Figure 2). They could also use the button 

marked don’t know. As the emotion expressions used in the FEMT had been picked from a 

validated database, they could clearly be categorized as either representing the same emotion 

or not. Hence, points were assigned only when participants correctly chose the labels the same 

emotion or different emotions. The answer options somewhat the same emotion, somewhat 

different emotions, and don’t know were always classified as incorrect answers. Test takers 

were not informed about this. Using this sort of response format and coding we intended to 

minimize hits by chance. Participants were administered the FEMT items online. 

Method 

 

Participants and Procedures 

 

S1 consisted of 348 working adults (see Table 1). We computed the item difficulty, 

i.e., the average emotion recognition accuracy, for each item (see Table 2) in Study 1 and the 

overall sample (N=1,567). 
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To select the specific items making up the scale, we used a confirmatory factor model 

with two correlated factors, with one factor that covered the items that feature the same 

emotions (true emotion identification) and one factor that covered the ability to accurately 

distinguish between adult faces that display different emotions (true emotion discrimination). 

We dropped all items with standardized loadings on the respective factor below λ=.45 and 

retained for each factor the equal number of items, i.e., nine items, using Mplus and WLSMV 

for estimations based on binary true-false responses (Muthén & Muthén, 2012). 

For a test-retest analysis, we invited all participants who had completed the FEMT in 

the development sample (Study 1) and in S1 & S3 of the validation study to participate again 

in FEMT testing. 

Statistical Analysis 

 

We report the percentage of correct answers on the FEMT and its correlations with the 

other manifest test scores. We also assessed the relations between the FEMT and the other 

variables at the construct level beyond measurement error by using structural equation 

modeling (SEM; Muthén & Muthén, 2012). 

We assessed our SEM models’ goodness of fit by applying multiple criteria. The 

criteria for an acceptable fit were: p (Χ²)≥.01, RMSEA<.08, CFI>.95, TLI>.90, and 

SRMR<.10. Schermelleh-Engel et al. (2003, p. 36) however noted: “The usual test of the null 

hypothesis of exact fit is invariably false in practical situations and will almost certainly be 

rejected if sample size is sufficiently large.” Therefore, they recommended assessing whether 

the model fits approximately well in the population. The Root Mean Square Error of 

Approximation (RMSEA) is a measure of approximation in the population. It is relatively 

independent of sample size and favors parsimonious models. We therefore used RMSEA and 

p(RMSEA) to assess model fit. An RMSEA≤.05 indicates good fit with values for p(RMSEA) 

ranging between .10< p≤1.00 (Schermelleh et al., 2003). 

Results 
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The goodness of fit indices of the model with two correlated factors in Study 1 (Figure 

3a) were good: Χ²(134)=153.30 (p=.122), CFI=.98, TLI=.98, SRMR=.07, RMSEA=.02 

(p=1.00). The sample size (N=348) was sufficient for stable parameter estimates (Schönbrodt 

& Perugini, 2013). The two factors correlated at ρ=.40 (p<.01). The goodness of fit indices of 

the model with two correlated factors were also good in the overall sample (Figure 3b): 

Χ²(134)=325.32 (p<.001), CFI=.97, TLI=.97, SRMR=.05, RMSEA=.03 (p=1.00); the two 

factors correlated at rho=.42 (p<.01). Zero values of skewness and kurtosis represent perfectly 

normal distributions, whereas skewness > ± 2 and kurtosis > ± 7 are indicative of nonnormal 

distributions (Curran et al., 1996). The accuracy score based on the 18 items was 56.44% (SD 

FEMT=21.46%; skewness FEMT=-.31, kurtosis FEMT=-.29) indicating a normal distribution. The 

item difficulties (ID) ranged between .28≤ID≤.85 (see Table 2). Cronbach’s alpha (CA) of the 

18 FEMT items was α=.79. 

The CAs in the five samples were satisfactory: 76, .72, .78, .78, and .83. A group of 

250 persons took the FEMT for a second time. The mean time interval between the first and 

the second test was 6.19 months (SD=1.24).The test-retest reliability was r=.69. The length of 

the time interval did not moderate the test-retest reliability. 

Next, we conducted measurement invariance analyses for categorical data (Svetina et 

al., 2020). Using Χ²-difference tests and ΔRMSEA, we confirmed invariance of slopes and 

thresholds both when comparing the development sample (N=348) with the other samples 

(N=1219; ΔΧ²=18.13, Δdf=16, p=.317, ΔRMSEA<.01) and when comparing women (N=905) 

and men (N=604, ΔΧ²=20.94, Δdf=16, p=.181, ΔRMSEA<.01). 

Discussion 

 

The FEMT encompasses a balanced number of same and different emotion 

comparisons, it has an acceptable goodness of fit, scores are normally distributed, CAs and 

test-retest reliability are acceptable, and the items were sample- and gender-invariant. Next, 

we sought to investigate the FEMT’s nomological network. 
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Study 2 

 

We examined (S1) the convergent and discriminant validity of the FEMT in relation to 

emotional intelligence, emotion recognition ability in faces and postures, cognitive 

intelligence, and the Big Five personality traits (S1 & S3). Additionally, we examined 

criterion validity (S3) with reference to task performance, social astuteness, and adaptive 

performance at work. Finally (S4), we tested the FEMT’s interethnic fit by comparing 

emotion recognition accuracy in Caucasian and Japanese faces. 

Construct validation 

 

An important element of construct validation is ensuring that the FEMT really measures 

emotion recognition in faces. We approached this problem in Study 2 by comparing 

convergent and discriminant validity. We compared the FEMT’s relations with performance 

in accurately labeling emotions in the DANVA-Faces (Nowicki & Duke, 2001) and the 

Perceiving Emotions in Faces tests (MSCEIT; Mayer et al., 2002) as opposed to the 

Perceiving Emotions in Pictures in an art or landscape test (MSCEIT; Mayer et al., 2002), i.e., 

we compared convergent and discriminant validity. 

Schlegel et al. (2020) found a positive relation between emotion recognition ability and 

general mental ability (GMA) and concluded that it is a sensory-cognitive ability that is 

substantially related to cognitive intelligence. Therefore, and in line with Bryan and Mayer 

(2020), we expected a positive correlation between ERA-O as assessed with the FEMT and 

general cognitive ability. 

Furthermore, we expected that ERA-O as assessed with the FEMT will be positively 

related to conscientiousness. Joseph and Newman (2010, p. 58) suggested that “conscientious 

individuals may use the emotional cues from others to guide their need for controlled 

behavior.” Based on linguistic labeling, Joseph and Newman (2010) found a measurement 

error-corrected correlation of rc =.25 for this relation in their meta-analysis. 

Criterion Validation and Interethnic Fit 
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In their meta-analysis, Joseph and Newman (2010) found a low measurement error- 

corrected correlation of rc=.10 between labeling-based measures of emotion recognition 

ability in others and job performance as rated by coworkers. In order to improve predictor- 

criterion validity, researchers have called for narrowing the criterion so that the relevance and 

breadth of predictor and criterion match. We suggest that the following two criteria are more 

relevant and better match the specificity of ERA-O than overall task performance: social 

astuteness and adaptive performance. 

Social astuteness is a social skill which involves the ability to read people and 

situations, and to understand social interactions at work (Ferris et al., 2005). We expect a 

positive relation between FEMT and social astuteness. Adaptive performance comprises 

behaviors necessary for an individual’s effectiveness in complex, uncertain, and dynamic 

situations (Griffin et al., 2007). According to affective events theory (Weiss & Cropanzano, 

1996), a situation can spontaneously change on the basis of others’ emotional reactions to a 

specific event. Individuals with better ERA-O understand the emotion causing these dynamics 

and can adapt their behavior accordingly. We propose that ERA-O should have a positive 

effect on individuals’ adaptive performance. Finally, to ensure that our new test approach is 

not confounded by ethnic similarity/dissimilarity, we compared Japanese and Caucasian face 

stimuli in S4 of Study 2. 

Method 

 

Participants and Procedures 

 

An overview of all samples in Study 2 is presented in Table 1. In three online field 

samples, prospective test takers received an e-mail from us with a link to the study. In the 

proctored study-design (S2), participants were invited to a standardized test environment. In 

order to meet the standards of intelligence testing, examiners were trained in the 

administration of the intelligence test. In the multi-source design (S3), they were asked at the 

end of the survey to nominate one coworker who knew them well and would thus be able to 
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assess their behavior in the workplace. The coworkers subsequently received an e-mail with a 

link to a survey that asked them to assess the target’s behavior and performance in the 

workplace. Of the coworkers, 87% were peers, 8% were supervisors, 4% were subordinates, 

and 2% were others, e.g., HR workers. 

In the test design for interethnic fit (S4), in addition to the FEMT we administered two 

other tests with the same response format but different stimulus material: We created one test 

with 27 comparisons of Caucasian faces (Lundqvist et al., 1998), while the other test 

comprised 35 items with Japanese faces (Matsumoto & Ekman, 1988) set. All study 

participants in S4 likely were Caucasian. The order of presentation of the three tests in S4 was 

completely balanced. The FEMT was assessed as in Study 1 in all four samples. 

Measures 

 

DANVA2 – faces and postures (S1-S3). Emotion recognition of faces and postures 

based on linguistic labels was measured with the corresponding two scales of the DANVA2 

(adult version; Nowicki & Duke, 2001). Both scales comprise 24 items (i.e., photographs of 

adult faces or postures). Of the 24 items per scale, there are six items each for the emotions of 

anger, fear, happiness, and sadness. Higher scores indicate higher accuracy in emotion 

recognition. The DANVA2 test has been comprehensively validated (e.g., Bechtoldt et al., 

2019). We administered the DANVA-F and postures test in S1, and the DANVA-F test 

additionally in S2 & S3 (see Tables 3-7 for the descriptive statistics of the DANVA2). 

MSCEIT. In S1, we administered the official German translation and adaptation of 

the MSCEIT V 2.0 (Steinmayr et al., 2011) with 141 items. The Perceiving Emotions branch 

comprises two different tasks, Perceiving Emotions in Faces and Perceiving Emotions in 

Pictures. The American version of the MSCEIT Pictures Task uses pictures of art or a 

landscape and asks the participant to use cartoon faces of emotion to rate each picture. In the 

German version, however, participants are asked to use numbers instead of smileys to rate 

each picture. We used the consensus scoring key of the MSCEIT. Additional scores were 
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calculated for the branches of using, understanding, and managing emotions and the MSCEIT 

total score (see Table 4 for the descriptive statistics of the MSCEIT). 

Cognitive intelligence. In S2, we measured general cognitive intelligence with the 

German version (Schmale & Schmidtke, 2008) of the General Aptitude Test Battery (GATB; 

Weiss, 1972). As proposed by the authors, we used the three subtests visual-perceptual ability 

(Scale 2), numerical reasoning (Scale 6), and verbal intelligence (Scale 7) to capture the three 

components of cognitive intelligence as well as overall general mental ability. Test-retest 

reliabilities for the three subtests provided by the authors ranged from rtt=.89 to .90. (see 

Table 5 for the descriptive statistics of the GATB). 

NEO-FFI. We used the German version (Borkenau & Ostendorf, 1993) of the NEO- 

FFI in S1 & S3 to assess the Big Five personality dimensions. The NEO-FFI contains 60 self- 

report items that assess the five dimensions, namely agreeableness, conscientiousness, 

extraversion, neuroticism, and openness with 12 items each. The items are answered on a 

five-point Likert scale ranging from 1 (does not apply at all) to 5 (applies completely; see 

Table 6 for the descriptive statistics of the NEO-FFI). 

Task Performance. Coworkers rated targets’ task performance using the German 

version (Blickle, Kramer et al., 2011) of the scale developed and validated by Ferris et al. 

(2001). A sample item is “This person finds resourceful and creative solutions to complex 

technical problems.” 

Social Astuteness. To assess targets’ social astuteness, the validated German 

translation (5 items; Blickle, Ferris et al., 2011) of the Political Skill Inventory (PSI, Ferris et 

al., 2005) was used for other-assessment. A sample item is “This person is particularly good 

at sensing the motivations and hidden agendas of others.” 

Adaptive Performance. Coworkers rated targets’ adaptive performance using the 

corresponding five items of the scale developed and validated by Blickle, Kramer et al. 
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(2011). A sample is “This person successfully handles emergencies, interruptions, and losses 

at work.” 

Additionally, we asked target participants to report their gender and age. 

 

Data analysis 

 

In confirmatory factor analyses, we tested the goodness of fit indices of all measures 

(Table 3). We report the percentage of correct answers on the FEMT and its correlations with 

the other manifest test scores. We also assessed the relations between the FEMT and the other 

variables at the construct level, beyond measurement error, by using structural equation 

modeling (SEM; Muthén & Muthén, 2012); more specifically, we assessed the relations 

between the FEMT second-order factor and the other constructs using SEM (Muthén & 

Muthén, 2012). To reduce statistical model complexity, we used parceled construct indicators 

for the DANVA and NEO-FFI items (odd- vs. even-numbered items). 

Results and Discussion 

 

As expected (see Table 4), the convergent relations of the FEMT with accurately 

linguistically labeling emotions, i.e., ρ(FEMT, DANVA-F)=.89 (p<.01), ρ(FEMT, PEI- 

Faces)=.53 (p < .01) were higher than the discriminant relation of the FEMT with rating 

smileys with reference to pictures of art and landscapes, i.e., ρ(FEMT, PEI-Pictures)=.28 

(p<.01): ρ=.89 vs. ρ=.28, N=344, z=15.31, p<.01; ρ=.53 vs. ρ=.28, N=344, z=5.75, p<.01. 

These findings provide support for the FEMT’s convergent and discriminant validity. 

 

As expected (see Table 5), the FEMT (ρ=.29, p<.01) and the DANVA-F (ρ=.37, p<.01) 

were positively related to cognitive intelligence and the FEMT to conscientiousness (see 

Table 6), ρ=.21, p<.01). These findings further support the convergent validity of the FEMT, 

because it has the same pattern of relations with cognitive intelligence and conscientiousness 

as established measures of emotion recognition ability in faces. 

Furthermore (Table 7), as expected, the FEMT correlated with manifest and latent 

measures of social astuteness (ρ=.22, p<.05) and adaptive performance (ρ=.19, p<.05). 



 15 
 

Additionally, the FEMT even showed incremental validity in predicting coworker ratings of 

targets’ social astuteness (ρ=.22, p<.05, one-tailed) above and beyond the DANVA2-F, sex, 

and age, despite being substantially correlated with the DANVA2-F. These findings support 

the FEMT’s criterion validity in the work context. 

Finally (Table 8), the FEMT correlated with both the Caucasian face stimuli (r=.74, 

p<.01) and the Japanese face stimuli (r=.71, p<.01). The difference between these correlations 

was nonsignificant. This indicates that individuals with a high FEMT score were able to 

consistently match expressions for the same emotion and distinguish different emotions in 

faces with both the same and different ethnic origins. 

General Discussion 

 

The purpose of the current research was to develop and validate an objective and non- 

linguistic measure of ERA-O (Sauter et al., 2011) that is distinct from but related to traditional 

linguistic measures of emotion recognition ability and can be applied in vocational and 

organizational settings. Across five studies we found that the nonlinguistic ERA-O dimension 

can be assessed with the Face-Based Emotion Matching Test (FEMT)—an objective test not a 

self-report measure. We also found that scores on the ERA-O are related to coworker assessed 

social astuteness and adaptive performance in the workplace. 

We do not suggest that the nonlinguistic perception of emotions is the more important 

than combined perception and labelling measures. Instead, we offer researchers a new 

assessment tool to distinguish between the nonlinguistic sensitivity to an emotion expression 

and the ability to correctly report it (Sauter et al., 2011). With this measure, researchers can 

develop a more comprehensive understanding of the perception of emotions in others and its 

social consequences and can use it in research on emotional labor, leadership behavior, and 

effectiveness in conflict behavior, negotiations, sales performance, and service behavior. 

Furthermore, although this test was developed and validated with workers and workplace- 
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specific criteria, there is nothing precluding its use as a general nonlinguistic emotion 

recognition test. 

In the validation study, we used the DANVA2-F or the MSCEIT test or both. Both 

tools comprise Caucasian and non-Caucasian face stimuli. In addition, in Study 2 we directly 

addressed interethnic fit of our test items and found empirical support for it. Our findings thus 

support the assumption that nonlinguistic emotion recognition operates independently from 

ethnic-specific items. In sum, we not only contribute to the literature by adding a new 

theoretical perspective and a comprehensive validation of a respective assessment tool, we 

also suggest a promising assessment approach (see Figure 2) that can be applied not only to 

facial stimuli from different ethnic backgrounds but also to postural and auditory emotional 

stimuli. 

Although social astuteness and adaptive performance are important constructs for 

successful social behavior, their relations with objective emotion recognition ability have 

rarely been empirically investigated. We followed the call by Jundt et al. (2015) to address the 

role of emotions in predicting adaptive performance. Our research also answers calls by 

forensic and clinical scholars for improved psychological measurement of emotion 

recognition ability (Cigna et al., 2017). The large sample size in combination with established 

scales and the hetero-source, hetero-method approach reduce the probability of biased 

parameter estimates (Podsakoff et al., 2012). 

In line with previous literature (Côté, 2014), we suggest that some emotional states 

can be read from a person’s face by those who have high ERA-O. Our test was designed to 

assess this ability. However, information about the situation in which an emotion is expressed 

can also play an important role in assessing the emotional state of other persons. Future 

research should address this because expressive and emotion situation knowledge is often also 

important to accurately read others’ emotions and correctly anticipate its consequences. 
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The FEMT can assist in the process of hiring potentially successful personnel. 

Organizations might apply the FEMT when hiring employees for roles where emotion 

recognition ability may enhance performance, such as jobs that demand complex social 

perception in enterprising and social work environments. Supplemented by other sources of 

information, such as cognitive intelligence tests and interviews, the FEMT can make the 

recruitment and selection process more efficient. In addition, the FEMT could also be used 

with current employees to evaluate their ongoing level of functioning and well-being 

(Schlegel et al., 2021). This could help indicate organizational positions for which emotion 

recognition ability is more or less important. 

Our study is not without limitations: First, the empirical research in this study is 

limited in its focus to one particular modality of emotion expressions (pictures of faces). The 

extent to which the effects that we found apply to other modalities (e.g., videos of gestures or 

recordings of voices) deserves to be studied in future research. Second, in all studies, the 

recruited participants were recruited through students fulfilling course requirements. In future 

research, additional recruiting strategies should be applied. 
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Table 1 

Overview of the Sample and Study Characteristics of All Study Samples 

study   hours  

M SD male female M SD M SD 

rate for main 

statistical 

analyses 

coworker 

rating 

1  Test development 348 35.43 11.66 39% 61% 38.67 6.99 - - 68% 48 participants 

not meeting 

inclusion criteriaa
 

Feedback on ERA-O - Online 

field study 

2 1 Construct validation 344 42.25 12.10 44% 56% 38.81 9.83 15.99 12.51 52% 16 participants Feedback on ERA-O, - Online 

             not meeting 

inclusion criteriaa
 

chance to win 

Amazon voucher or 
 field study 

              donation to charity   

 2 Construct validation 182 36.95 10.92 46% 54% 35.35 8.19 14.41 10.32 55% 6 participants not 
meeting 
inclusion criteriaa

 

Feedback on ERA-O 
and GMA; allowance 
(€15) or donation to 

- Proctored 
study 

  
3 

 
Criterion validation 

 
310 

 
43.48 

 
10.69 

 
47% 

 
53% 

 
38.09 

 
9.07 

 
20.69 

 
11.68 

 
61% 

 
5 participants not 

charity 
Feedback on ERA-O, 

 
310 with a 

 
Online 

             meeting 

inclusion criteriaa
 

chance to win 

Amazon voucher or 

donation to charity 

coworker 

rating 

field study 

 4 Test of interethnic fit 383 41.60 12.92 38% 62% 38.15 9.71 19.19 13.04 66% 27 participants Feedback on ERA-O - Online 

             not meeting 

inclusion 
criteriaa; 

  field study 

Note. aParticipants had to be gainfully working at least 18 hours per week. 

Study Sample Function Final Age Gender Weekly Total work Re- Participants Incentives for Targets Design 
   N of   working experience sponse not considered study participation with a  
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Table 2 

Test Items, Item Difficulties, and Factor Loadings in Study 1 and the Overall Sample 
 

Item in FEMT   Test Items Item Difficulty Item Loadings  

Emotions 
or not 

# in item presentation Emotion 1 Emotion 2 
Study

 Overall Study Overall 

  1 Sample 1 Sample  
 

same yes 6 happy happy .75 .70 .48 .58 

same yes 11 fearful fearful .68 .68 .53 .61 

same yes 14 neutral neutral .69 .70 .55 .57 

same yes 18 neutral neutral .42 .39 .60 .52 

same yes 20 angry angry .65 .62 .65 .63 

same yes 21 sad sad .53 .54 .74 .66 

same yes 25 angry angry .34 .32 .69 .64 

same yes 26 fearful fearful .60 .66 .62 .63 

same yes 30 disgusted disgusted .64 .66 .58 .60 

same no 2 contemptuous contemptuous .16 .13   

same no 3 surprised surprised .47 .44   

same no 7 disgusted disgusted .42 .45   

same no 12 sad sad .56 .55   

same no 15 surprised surprised .63 .59   

same no 17 contemptuous contemptuous .64 .65   

same no 22 happy happy .88 .89   

different yes 8 fearful sad .62 .54 .54 .62 

different yes 9 angry neutral .73 .69 .45 .61 

different yes 16 contemptuous angry .31 .28 .51 .58 

different yes 23 sad contemptuous .49 .43 .75 .71 

different yes 24 contemptuous disgusted .91 .85 .79 .81 

different yes 28 angry neutral .35 .30 .63 .67 

different yes 29 angry contemptuous .81 .72 .75 .78 

different yes 31 fearful sad .69 .65 .67 .73 

different yes 32 contemptuous disgusted .67 .60 .61 .66 

different no 1 contemptuous neutral .19 .15   

different no 4 sad contemptuous .65 .54   

different no 5 disgusted angry .48 .41   

different no 10 disgusted angry .14 .12   

different no 13 surprised fearful .16 .18   

different no 19 surprised fearful .24 .22   

different no 27 neutral contemptuous .04 .03   

Note. Study 1, N=348; overall sample (all study samples combined), N=1,567; standardized item 

loadings, all p < .05. 
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Table 3 

Confirmatory Factor Analyses of All Measures Used in Studies 1-2 

Measure Study Sample N Χ² (df) p(Χ²) RMSEA p(RMSEA) CFI TLI SRMR 
FEMTa

 1  348 153.30 (134) .122 .03 1.00 .98 .98 .07 
 2 1 344 197.30 (134) .001 .04 0.98 .94 .93 .08 
 2 2 182 155.38 (134) .100 .03 0.97 .97 .96 .10 
 2 3 310 182.21 (134) .004 .03 0.99 .96 .96 .08 
 2 4 383 173.11 (134) .013 .03 1.00 .98 .98 .07 
 1, 2 overall 1567 325.32 (134) .001 .03 1.00 .97 .97 .05 

DANVA-F 2 1e
 

2 2f
 

 2 3 310 357.08 (252) .001 .04 1.00 .50 .45 .15 

2 1, 3 654 403.34 (252) .001 .03 1.00 .66 .63 .12 
DANVA-P 2 1 344 335.78 (252) .001 .03 1.00 .55 .51 .11 
MSCEITbd

 2 1 344 7.66 (12) .811 .00 0.99 1.00 1.00 .01 
GATB-GMAcd

 2 2 182 2.94 (1) .086 .10 0.16 .98 .95 .15 
Neuroticismd

 2 1, 3 654 214.98 (54) .001 .07 0.01 .93 .92 .04 

Extraversiond
 2 1, 3 654 427.89 (54) .001 .10 0.01 .79 .74 .07 

Opennessd
 2 1, 3 654 235.34 (54) .001 .07 0.01 .84 .81 .05 

Agreeablenessd
 2 1, 3 654 198.63 (54) .001 .06 0.01 .85 .81 .05 

Conscientiousnessd
 2 1, 3 654 413.60 (54) .001 .10 0.01 .77 .72 .07 

Task Performanced
 2 3 310 13.44 (5) .020 .07 0.17 .99 .98 .02 

Social Astutenessd
 2 3 310 15.06 (5) .010 .08 0.12 .98 .95 .03 

Adaptive Performanced
 2 3 310 93.50 (5) .001 .24 0.01 .88 .75 .07 

KDEFa
 2 4 383 578.55 (323) .001 .05 0.89 .92 .92 .12 

JACFEEa
 2 4 383 951.46 (559) .001 .04 1.00 .93 .92 .12 

Note. a=two correlated factors; b=five correlated factors, i.e., perceiving emotions in faces and pictures were modeled as two different factors; 
c=three correlated factors, figural and numerical with equal loadings; d =ML estimator (all others WLSMV); e=without item 23 which had zero 

variance; f=without item 23 and 24 which had zero variance. 

344 280.06 (230) .013 .03 1.00 .77 .75 .12 
182 229.22 (209) .161 .02 1.00 .80 .78 .14 
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Table 4 

Descriptive Statistics and Correlations of the Variables in Study 2, Sample 1 (Construct Validation) 
 M SD 1 2 3 4 5 6 7 8 
1 FEMT 58.01 19.50 .72 .89**

 .58**
 .53**

 .28**
 .41**

 .45**
 .41**

 

2 DANVA-F 76.03 11.19 .34**
 .62a

 .71**
 .31**

 .23**
 .35**

 .49**
 .36**

 

3 DANVA-P 66.90 11.28 .23**
 .36**

 .40 .14 .20**
 .24**

 .28**
 .24**

 

4 Perceiving Emotions (Faces) 49.09 10.12 .31**
 .23**

 .09 .87 .36**
 .50**

 .27**
 .33**

 

5 Perceiving Emotions (Pictures) 47.52 11.48 .17**
 .17**

 .14**
 .36**

 .90 .62**
 .34**

 .43**
 

6 Facilitating Thought 45.20 6.93 .18**
 .22**

 .13*
 .39**

 .48**
 .73 .75**

 .90**
 

7 Understanding Emotions 52.05 6.99 .23**
 .29**

 .16**
 .23**

 .29**
 .50**

 .74 .78**
 

8 Managing Emotions 40.69 6.86 .20**
 .21**

 .13*
 .27**

 .35**
 .57**

 .54**
 .73 

9 MSCEIT total 46.56 5.75 .30**
 .31**

 .18**
 .58**

 .67**
 .83**

 .74**
 .78**

 

Note. N=344. DANVA-F (Faces) and DANVA-P (Postures). Correlations of the manifest variables are presented below the diagonal. Cronbach’s 

alphas (CA) in the diagonal (for MSCEIT total CA=.92); Correlations of the 2nd order factor of the FEMT above the diagonal; aOmega (Rodriguez 

et al., 2016); Goodness of fit: Χ²(380)=435.68 (p=.025), RMSEA=.02 (p=1.00), CFI=.97; *p<.05;**p<.01. 
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Table 5 

Descriptive Statistics and Correlations of the Variables in Study 2, Sample 2 (Construct Validation) 
 M SD 1 2 3 4 5 6 

1 FEMT 61.48 21.22 .78 .57** .29**b .30**c .03c .23**c
 

2 DANVA-F 76.42 10.70 .31**
 .76a .37**b .41**c .07c .25**c

 

3 GATB-GMA 103.16 11.08 .17*
 .21*

 

4 Figural 103.70 12.28 .22**
 .29**

 .72**
 .32**c .46**c 

5 Numerical 102.62 13.26 .01 .05 .79**
 .31** .57**c

 

6 Verbal 103.15 15.94 .17*
 .18*

 .88**
 .46** .57**c

 

Note. N=182. Correlations of the manifest are presented under the diagonal. CA in the diagonal. Correlations of the 2nd order factor of the FEMT 

are presented above the diagonal; aOmega; bGoodness of fit indices of latent factors models with FEMT (2nd order factor) subscales (FEMT-Equal, 

FEMT-Diff), model 1: GATB with three indicators (figural, numerical, verbal): Χ²(225)=283.69 (p=.005), RMSEA=.04 (p=.930), CFI=.92; c model 
2: including three separate factors for Figural, Numerical, and Verbal instead of GMA: Χ²(221)=264.41 (p=.024), RMSEA=.03 (p=.980), CFI=.94; 
*p<.05; **p<.01. 
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Table 6 

Descriptive Statistics and Correlations of Personality, FEMT, and DANVA-Faces in Study 2, Samples 1 & 3 (Construct Validation) 
 M SD 1 2 3 4 5 6 7 
1 FEMT 57.01 20.49 .75 .61**

 -.07 .15*
 .12 .20**

 .21**
 

2 DANVA-F 75.90 10.90 .28**
 .76a

 -.02 .11*
 .09 .11*

 .09 

3 Neuroticism 2.51 .66 -.04 .00 .87e
 -.52**

 05 -.19**
 -.34**

 

4 Extraversion 3.45 .52 .08*
 .08*

 -.44**
 .79e

 .06 .35**
 .31**

 

5 Openness 3.46 .51 .06 .06 .03 .04 .71e
 .13*

 -.08 

6 Agreeableness 3.77 .45 .11**
 .07 -.15**

 .27**
 .09*

 .73e
 .21**

 

7 Conscientiousness 3.88 .48 .12**
 .05 -.29**

 .26**
 -.06 .16**

 .79 

Note. N=654. Correlations of the manifest variables are presented below the diagonal. CAs in the diagonal. Correlations of the 2nd order factor of 

the FEMT model are presented above the diagonal; aOmega; Goodness of fit: Χ²(383)=529.85 (p=.000), RMSEA=.02 (p=1.00), CFI=.96; *p<.05; 
**p<.01. 
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Table 7 

Descriptive Statistics, Correlations and Regression Analyses in Study 2, Sample 3 (Criterion Validation) 
 M SD 1 2 3 4 5 6 7 

1 FEMT 55.90 21.51 .78 .48**
 -.14 -.28**

 .09 .22*
 .19*

 

2 DANVA-F 75.75 10.58 .22**
 .70a

 -.11 -.29**
 .11 .10 .16 

3 Sex 1.47 .50 -.10 -.08  -.01 -.14*
 -.12 -.11 

4 Age 43.48 10.69 -.20**
 -.18**

 .00  .07 -.01 -.01 

5 Task Performance 3.80 .74 .05 .08 -.13*
 .06 .88e

 .36**
 .94**

 

6 Social Astuteness 4.91 .91 .13*
 .03 -.10 -.01 .27**

 .78e
 .34**

 

7 Adaptive Performance 3.75 .71 .11*
 .09 -.10 -.01 .83**

 .27**
 .85 

Social Astuteness Adaptive Performance Task Performance 
Regression Model manifest latent manifest latent manifest latent 

Predictor β β β β β β 

Sex -.09 -.08 -.09 -.08 -.08 -.07 

Age .02 .06 .02 .05 .05 .08 
DANVA-F .01 -.01 .07 .06 .07 .10 
FEMT .12*

 .22†
 .09 .16 .03 .05 

ΔR² .01*
  .01  .01  

Note. N=310. Upper part: Correlations of the manifest variables are presented below the diagonal. CAs in the diagonal. Correlations of the 2nd order 

factor of the FEMT model are presented above the diagonal. 0=female, 1=male; aOmega; Goodness of fit: Χ²(610)=763.71 (p=.001), RMSEA=.03 

(p=1.00), CFI=.93. Lower part: manifest and latent regression analyses. †p < .05 (one-tailed), *p < .05 (two-tailed); ** p < .01. 
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Table 8 

Descriptive Statistics and Correlations of the Variables in Study 2, Sample 4 (Test of Interethnic Fit) 

 
 M SD 1 2 3 

1 FEMT 53.02 24.23 .83   

2 KDEF 58.71 18.01 .74**
 .82  

3 JACFEE 64.54 19.53 .71**
 .78**

 .88 

Note. N=383. CAs in the diagonal; **p<.01. 
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Figure 1. Two sample FEMT items. Subjects were asked whether the two presented images 

within each pair featured the same emotion, somewhat similar emotions, somewhat different or 

different emotions, or to use the button don’t know. 

same emotions 

different emotions 
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Figure 2. Traditional ERA-O Items (a) Compared with FEMT Items (b) 
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Figure 3a. Study 1, N=348; standardized loadings (all p<.05) and standard errors. 

 

 

 

 

 

 
 

 

Figure 3b. Overall Sample, N=1,567; standardized loadings (all p<.05) and standard errors. 


