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This research aimed to validate a newly developed tool for the assessment of emotions. The “Nonverbal
Emotion Assessment Tool” (NEAT) is based on schematic facial expressions of emotions and serves to capture
both quantitative and qualitative dimensions of common emotions. Study 1 (N = 126) was conducted with
primary school children (6-11 years), who matched the emotions represented in vignettes to the emotional
facial expressions of the NEAT. Although the children’s recognition rates varied across emotions, they were
overall moderately accurate. Older children did not perform substantially better than younger children. Study 2
validated the NEAT scales with adult participants from Germany (N = 102), Bulgaria (N = 116), and Malaysia
(N = 132). Cross-country intraclass correlations revealed cultural differences in emotion perception, yet the
construct validity was high. Comparisons of the two European samples with the Southeast Asian sample
yielded a lower level of agreement across countries than the comparison of the two European samples,
suggesting more similarities between the German and Bulgarian samples and stronger differences between the
European and the Malaysian sample. Together, these findings provide evidence that the NEAT is a useful and
valid tool for the assessment of emotions in child and adult samples from different areas of the world.

Keywords: Nonverbal Emotion Assessment Tool, basic emotions, construct validity of the Nonverbal

Emotion Assessment Tool, cross-cultural assessment of emotions

In some contexts, it is appropriate to use assessment tools that do
not exclusively depend on verbal labels. This is most often the case
in developmental research where participants are not yet able to
read, but also in intercultural research, where the exclusive use of
written verbal labels or the translation process for verbal labels used
in response scales may introduce error. The Nonverbal Emotion
Assessment Tool (NEAT) was developed as an easy to administer
instrument for emotion research. It is designed to allow both the
attribution of emotions to others and to be used to describe one’s
own emotions and is based on schematic facial expressions.

The NEAT is based on the observation that some emotion ex-
pressions are readily recognized from facial expressions in different
cultures (Biehl et al., 1997; Ekman, 1972; Ekman et al., 1987, Izard,
1994), despite overall differences in accuracy (Elfenbein &
Ambady, 2002). This also the case for young children (Covic et
al., 2020; Saarni, 1999), including children on the autism spectrum
who received training in this task (Baron-Cohen et al., 2009;

Naumann et al., 2023). As this claim is somewhat controversial, we
will briefly discuss the issue below.

The NEAT: An Emotion Scale Based on
Facial Expressions

One problem in cross-cultural research is the reliance on specific
verbal labels. Even between closely related languages, emotion labels
do not translate perfectly (e.g., despite the fact that the two languages
are closely related, there is no genuine English term for the German
word Schadenfreude) and the problem can get even more acute across
distinct language families (for overviews, see e.g., Hupka et al., 1999;
Ogarkova, 2013, 2016, 2021; Wierzbicka, 1999). This is a serious
problem for cross-cultural research that is anchored in language and
emotion terms. Relatedly, children do have to learn to master linguistic
emotion labels (see e.g., Baron-Cohen et al., 2010; Hoemann et al.,
2019; Ridgeway et al., 1985), before they can be tested using the same
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scales as are used for adult samples. The goal of the present research
was to develop and validate scales that do not exclusively rely on
language labels for responses and that capture a subset of emotions
that are typically associated with distinct emotion expressions.

The NEAT uses schematic drawn faces because recognition of
emotional expressions in photographs can be biased by race, gender,
and age of the poser either through stereotypes (e.g., Bijlstra et al.,
2014, 2019; Hugenberg & Bodenhausen, 2003; Hugenberg & Sacco,
2008) or facial appearance (e.g., Becker et al., 2007; Hess et al.,
2009). Importantly, children in Western societies and non-Western
societies such as Turkey, Japan (Ciiceloglu, 1970) or Uganda
(Kilbride & Yarczower, 1976) readily recognize facial expressions
from schematic drawings. In a direct comparison of facial expressions
presented as drawings versus photographs, children were better able
to recognize sadness, anger, and fear expressions from schematic
drawings than from photographs (Brechet, 2017).

Using pictographic emotion portrayals, the NEAT combines the
assessment of qualitatively different emotions with the quantitative
differentiation of emotion intensity. The use of scalar ratings which
assess the perceived intensity of a range of emotions has been
advocated as a better means to capture perception (Matsumoto,
2005) than the still common use of forced choice labels. Notably, the
use of scalar ratings allows to capture the perception of mixed
emotions (Hess & Kafetsios, 2022; Kafetsios & Hess, 2023). This
makes them especially suitable to assess the often subtle differences
in cross-cultural emotion perception (Matsumoto, 2005). The NEAT
can be used as a scalar emotion profile or to select a single, best
fitting expression for labeling, depending on instruction.

To date, the Self-Assessment-Manikin (SAM; Bradley & Lang,
1994) and the AffectButton (Broekens & Brinkman, 2013), itself
based on the SAM, are the only language-free methods assessing both
emotional intensity and quality. The SAM assesses three dimensions:
pleasure—displeasure, arousal, and dominance—submissiveness.
Notably, based on these dimensions, discrete emotions can be
difficult to distinguish. For example, anger and disgust are both
highly negative and high in arousal. Assessing discrete emotions
using this approach requires a certain level of abstraction. The
AffectButton addresses this issue by presenting a dynamically
changing iconic facial expression that changes based on input for
the three dimensions. This tool, however, requires a computer or a
comparable electronic device.

By contrast, the NEAT is based on a subset of interculturally well-
recognized facial expressions (anger, fear, joy, sadness, and surprise)
with four intensity levels and thus combines the assessment of
qualitatively different emotions with the quantitative differentiation of
intensity. The NEAT scales can be presented on a computer screen
but also be used without electronic devices, when the NEAT faces are
printed on cards. Although the NEAT assumes a categorical approach
to emotion, we also explore here to what extent it is able to capture
mixed emotions, such as the simultaneous feeling of joy and surprise.

The Recognition of Emotion Expressions
Across Cultures

In the field of affective science an ongoing lively debate regards
the nature of internal emotional states and their link to expressive
behavior (see Hess, 2017; Lindquist et al., 2013, for reviews). The
main question in this context is whether facial expressions of

emotion actually reflect specific and discrete internal states and to
what degree this link is biologically based. Positions range from the
notion that there is no meaningful link (Bruner & Tagiuri, 1954;
Hassin et al., 2013) to the proposal that expressions are determined
by emotion programs (Ekman, 1972). Yet, this discussion not-
withstanding, there is good evidence that, as already suggested by
Darwin (1872/1998), emotional facial expressions have important
communicative value. Notably, as Barrett et al. (2019) pointed out,
the simple fact that people attribute a certain state to someone on the
basis of their expression does not in any way confirm the presence
of the state. It does, however, affect the way the observer reacts to
that expressions. Simply put, observers treat facial expressions as
informative and act in accordance (Scarantino, 2019; Scarantino
et al., 2022). As such, it is important to dispose of instruments that
allow us to assess the discrete emotional states that individuals
attribute to themselves and others. From this perspective, categorical
labels likely capture best how observers process emotional behavior,
even though the number of such categories is subject of debate,
and some emotions, for example, hope, are not expressed facially.
Focusing on emotions that are expressed facially, Ekman (1972)
proposed a set of six emotions (anger, disgust, fear, joy, sadness, and
surprise; this list has now been reduced to five as surprise was
dropped, Ekman & Ekman, 2018). As such, for a scale focusing on
the measurement of facially expressed states, the so-called basic
emotion categories provide a good starting point.

This leads to a final consideration, specifically, to what degree these
signals are shared across cultures. Based on the presumed evolu-
tionary origin of facial expressions as signals of human intentions, the
assumption was made that these expressions are universally shared.
Darwin (1872/1998) and later Ekman and colleagues (Ekman, 1972;
Ekman et al., 1987) as well as Izard (1971) made strong claims
that emotion expressions are universally recognized. However, the
evidence presented by proponents of this view has been severely
criticized (e.g., Fridlund, 1994; Russell, 1991, 1994, 1995).

More recently, these two extreme positions have been abandoned
in favor of the view that at least some “universal” expressions exist
(e.g., Cowen et al., 2021; Jack et al., 2016; Sauter et al., 2010, 2015)
but cultural variation in expressive behavior should not be under-
estimated (e.g., Barrett et al., 2019; Lindquist et al., 2022; Yang &
Wang, 2019). This notion is emphasized by constructionist accounts
(e.g., Barrett et al., 2019; Gendron et al., 2018), but also in Elfenbein
and Ambady’s (2002) dialect theory. The latter argues for a “uni-
versal language” for emotion expressions with “regional dialects”
that differ subtly from each other. That is, emotions can be expressed
in similar yet subtly different ways across cultures. This notion
implies that even though considerable overlap in emotion judgments
across cultures may exist, systematic variation will also be present
(Binetti et al., 2022), but agreement between judges from different
cultures is still substantial (Elfenbein et al., 2007).

Using facial expressions does thus not resolve all the challenges
of scales using language labels, and in the domain of emotion,
cross-cultural variance has been observed with language labels and
facial expressions alike (e.g., Lindquist et al., 2022). Yet, using
scales like those proposed in this article, based on facial expres-
sions, allows for triangulation and can thus compensate the lim-
itations of language-anchored scales. Notably too, Elfenbein and
Ambady (2002) found that decoding agreement is higher for
groups which are culturally closer—but these still speak different
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languages and thus the problem of translating labels arises. For
this scenario a scale that does not rely on such labels can prove
especially useful.

Overview of the Present Research

We report two studies demonstrating the usefulness of the NEAT.
Study 1 addressed its applicability to developmental research and
assessed recognition rates in a sample of German primary school
children (discrete and mixed emotions). Specifically, this sample
had little experience with answering written questionnaires and/or
were just learning to read. As such the use of a tool that did not rely
on verbal labels as response option was considered beneficial.

In order to assess the applicability of the NEAT for cross-cultural
contexts, we recruited Bulgarian, German, and Malaysian adult
samples in Study 2. Participants in both studies were asked to classify
the emotion portrayed in fictious scenarios using the NEAT. For
comparison purpose the vignettes used in Study 2 had previously been
rated in Study 2a by a separate German sample on 5-point verbal
Likert scales.

Study 1

In Study 1, short vignettes were used to describe an emotional
situation. The participants’ task was to match a facial expression
from the NEAT to the emotion experienced by the protagonist in the
vignette. A neutral facial expression was used to represent the
absence of an emotion.

Table 1

Method
Participants

A total of 126 German elementary school children were included
in Study 1. Based on Sim and Wright (2005) and Arifin (2024),
a minimum of 107 participants is required assuming a minimum
acceptable agreement of k = .40 and expected k = .70 with a random
change agreement of .20 and a power of .80. Ages ranged from 6to 11
years, with a mean age of 7.87 years (SD = 1.30). Three subsamples
were formed based on age: youngest (N = 35, 13 female, M,z =
6.40 years, SD = 0.49, range = 67 years), middle (N =43, 25 female,
Mg = 8.15 years, SD = 1.03; range = 6-10 years), and oldest (N =
48, 32 female, M,o. = 8.67 years, SD = 1.02; range = 7-11 years).
Children were recruited from different schools in the city of Cologne.
Written consent was obtained from the parent or guardian.

Material

The NEAT. For the pictographic emotion portrayals for the
NEAT, only the facial features relevant to emotional expressions
were used; images included neither noses nor facial contours. The
stimuli were based on the Action Units (in the following: AUs) of
the Facial Action Coding System (Ekman et al., 2002). Table 1
shows the images as well as the AUs used; they are also available in
the additional online material (https://osf.io/3qpju/overview?view_o
nly=7b8ad19f4e9b45c48870d80b3fce71b8).

For each emotion portrayed, we developed four different intensity
levels ranging from low (Level 1) to maximal intensity (Level 4), as
shown in Table 2.

AU Represented in the Different Emotion Portrayals and the Final Set of Faces

Pictographic emotion

Emotion portrayal Action unit
Joy [ AU12, lip corner puller, is portrayed by rising edges of the mouth.
® ® AUBG6, cheek raiser, and AU7, lid tightener, are both portrayed in the eyes. (Both eliminated after pretest)
——
Sadness - T AU, inner brow raiser and AU4, brow lowerer, are both portrayed by eyebrows rising in the middle and lowering on
. . the other edge.
AU, cheek raiser, is portrayed by cheeks going up under the eyes. (Eliminated after pretest)
- AUIS, lip corner depressor, is portrayed by lips lowering on the side.
Anger —~ AU4, brow lowerer, expressed by brows lowered in the middle.
[O) ® AUS, upper lid raiser, is portrayed by wide opened eyes.
AUT, lid tightener, is portrayed by lower eye-lid rising up.
- AU17, chin raiser, AU23, lip tightener, and AU24, lip pressor, are portrayed by the mouth’s two ends going down.
Surprise S AUI, inner brow raiser, and AU2, outer brow raiser, are both portrayed by rising eyebrows.
® ® AUS, upper lid raiser, is portrayed by eyes wide open.
’ - AU26, jaw drop, and AU27, mouth stretch, are both portrayed by the opening of the mouth.
-
Fear NN AUI, inner brow raiser, AU2, outer brow raiser, and AU4, brow lowerer, are portrayed by rised eyebrows inclined on
@ 5 the edges.
= = AUS, upper lid raiser, is portrayed by wide opened eyes.
—— AU25, lips part, AU26, jaw drop, and AU27, mouth stretch, are portrayed by the open mouth.
AU20, lip stretcher, is portrayed by the mouth stretching and lowering on each side.
Neutral - No AUs are portrayed.

Note. AU = action units.


https://osf.io/3qpju/overview?view_only&equals;7b8ad19f4e9b45c48870d80b3fce71b8
https://osf.io/3qpju/overview?view_only&equals;7b8ad19f4e9b45c48870d80b3fce71b8
https://osf.io/3qpju/overview?view_only&equals;7b8ad19f4e9b45c48870d80b3fce71b8
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Table 2
Intensity Levels for Each Emotion Portrayal
Depicted emotion 1 2 3 4
Joy
o e © © OO © ©
S —
Sadness S - — Y~ N
Anger _ —_ ~. ~_ _—
® ® ® ® A G D
Surprise —_— ~ N N
, ® ® (D) a )
® ® O ® () ) f\) <¥ )
—— - @ ()
Fear —_ — N N SN N /N N
. N ~ - )
Ol OO ONO
Note. Intensity Level 2 is used for Study 1.

The neutral face, signifying no emotion, corresponds to Level 0
(see Table 1). Adding neutral to the four intensity levels resulted in
five intensity levels for each emotion.

For Study 1, only intensity Level 2 was used. The more complex
differentiated rating scale, which comprises all five intensity levels
(0 = neutral, 1 = low intensity to 4 = maximum intensity), was used
for Study 2 below.

Vignettes. Twelve vignettes evoking simple emotions were
created for Study 1: Two vignettes for each simple emotion assessed
here (anger, fear, joy, sadness, surprise) and two vignettes for the
neutral condition. An example of a vignette, translated from the
German original and portraying fear is “Lukas has done something
wrong at school. When he comes home, his father says: ‘Your
teacher has just called. We need to talk to you.” How does does
Lukas feel?”’; an example of a vignette portraying sadness is “Laura
is celebrating her birthday and none of her friends are coming. How
does Laura feel?”. Additionally, since the NEAT can be used not
only for discrete emotions such as anger, fear, joy, sadness, and
surprise, but also to assess complex or mixed emotions, 12 addi-
tional vignettes portraying mixed emotions were created for an
exploratory substudy. An example of such a vignette, translated
from the German original and portraying anger and surprise is
“Laura accidentally finds out that her girlfriend has passed on a

secret she told her. How does Laura feel?” All vignettes used in
Study 1 are available in the additional online material (https://osf.io/
3qgpjw/files/mrwmu?view_only=7b8ad19f4e9b45c48870d80b3fce71b8).

Procedure. Data for Study 1 were collected using pen and paper in
a classroom setting. The emotion vignette was presented and partici-
pants were asked to match the (Level 2 intensity) emotional face from
the NEAT. We used three tasks. The condition “vignette plus emotion
label” was adopted from a study by Ekman and Friesen (1971) and aims
to ensure that participants understood the intended emotion correctly.

1. Vignette only. For example, children were told: “Lukas is
giving a birthday party and all his friends are coming”
and were asked to match one or more expressions to the
emotion vignette.

2. Vignette plus emotion label. For example, children were
told: “Lukas is giving a birthday party and all his friends
are coming. He is happy about that” and were asked to
match one or more expressions to the emotion vignette
plus the corresponding emotion label.

3. Label only. Children were only told the label, for instance,
“happy,” and asked to match one or more expressions to
this label.


https://osf.io/3qpju/files/nrwmu?view_only&equals;7b8ad19f4e9b45c48870d80b3fce71b8
https://osf.io/3qpju/files/nrwmu?view_only&equals;7b8ad19f4e9b45c48870d80b3fce71b8
https://osf.io/3qpju/files/nrwmu?view_only&equals;7b8ad19f4e9b45c48870d80b3fce71b8
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VALIDATION OF NONVERBAL EMOTION ASSESSMENT TOOL 5

The first part of experiment consisted of one of the vignettes
tasks, either the vignettes only or the vignettes plus label; this
was a between-participants condition. Children were presented
with 12 different vignettes with one target emotion, which were
the same for all three age groups.' These were the same for all
children. They then completed the same task for vignettes/labels that
referred to two or, in a few instances, three emotions. The specific
vignettes and emotions differed between age groups; each group was
asked to rate seven vignettes eliciting more than one basic emotion;
the vignettes were not the same in all subgroups. All participants
completed the label-only task following the vignettes task.

Participants were allowed to take as much time as they wanted for
their judgment. The vignettes and verbal labels were always read aloud
but were also presented as text in the questionnaire. All participants
were told that there were no correct or incorrect responses and that
each person could have very different opinions about emotions. Each
participant judged the entire set of emotion vignettes for their age
group. Participants were explicitly told that the emotion expressions
referred to the emotion that the protagonist in the vignette feels.

Statistical Analyses

We used weighted Cohen’s k with Cicchetti—Allison weights as a
recognition index. In case of double, triple or quadruple rating, each
response was weighted with .5, .33, or .25, respectively, that is, in
order to avoid a distortion of the results and an under- or overes-
timation of the correctness of the answers, in the case of multiple
answers we divided by the number of answers given. In 87 cases
(5.8%) of all ratings, double ratings were used, triple rating in nine
cases (0.6%) and quadruple rating in only three cases (0.20%).
Forty-one (32.54%) of the children used multiple rating at least
once. The strength of agreement was described using the nomen-
clature of Landis and Koch (1977).

Results and Discussion
Vignettes With One Target Emotion

To examine the recognition and error rates when presenting
vignettes with one target emotion, confusion matrices were cal-
culated (see Table 3). Errors are presented in the off-diagonal entries
and correct recognition rates in the main diagonal.

For vignettes only, the overall recognition rate was .66 (range =
A7-97). Recognition rates were highest for joy (97%) and anger
(74%). Accuracy using NEAT faces was somewhat weaker for fear
(see Table 3). According to Landis and Koch (1977), the range of
recognition rates from .47 to .97 indicates a moderate to almost perfect
agreement. When excluding fear results, the remaining recognition
rates range from substantial to almost perfect. Recognition rates for
vignettes with labels were overall slightly higher, at .78 (range =
49-.96). In particular, anger, neutral, sadness, and especially surprise
(with label: .77, without label: .49) were better recognized. However,
adding a label did not improve fear recognition. Children were best at
assigning an expression to a label (.81, range = .61-.96). This was
especially the case for anger (label: .95, vignette with label: .89,
without label: .74) and surprise (label: .87, vignette with label: .77,
without label: .49). However, the neutral expression was somewhat
less well-recognized in this condition (label: .64, vignette with label:
.72, without label: .60).

Table 3
Emotion Recognition Rates: Cohen’s x Coefficient for Three
Different Conditions

Decoded emotion

Intended emotion 1 2 3 4 5 6
Vignette only
1. Joy 97 .00 .01 .00 .00 .01
2. Sadness .00 70 .04 .02 .05 .02
3. Anger .01 .10 74 .01 .01 .02
4. Surprise .06 .02 .00 49 .03 .07
5. Fear .01 31 .01 .06 47 .03
6. Neutral 11 .06 .01 .01 .03 .60
Vignette with label
1. Joy 96 .00 .00 .00 .00 .00
2. Sadness .00 .83 11 .01 11 .03
3. Anger .01 17 .89 .01 .01 .02
4. Surprise .16 .01 12 77 .02 12
5. Fear .00 .33 .01 .05 49 .04
6. Neutral .05 .04 .03 13 .08 72
Label only
1. Joy 96 .00 .00 .00 .01 .01
2. Sadness .00 83 .00 .01 11 .00
3. Anger .01 .01 95 .00 .00 .01
4. Surprise .04 .02 .00 .87 .03 .00
5. Fear .02 24 .00 .02 .61 .01
6. Neutral .06 .04 .02 .03 11 .64
Note. N = 126. The hit rates for each emotion are in bold.

These results may reflect differences in the familiarity of the
labels or differences in the understanding of the vignettes. We
therefore compared recognition rates for the three age groups.
Table 4 shows emotion recognition for all emotions in the three
conditions as a function of age. Figure 1 shows mean recognition
across all emotions as a function of age.

Overall, the youngest group performed quite similarly to the two
older groups. In fact, overall performance of the three groups was
almost identical. What is different is the performance for certain
tasks: For instance, both the middle and the oldest groups had higher
recognition rates when labels were provided (with vignettes or
alone) than when the vignette was shown alone. For the youngest
group the opposite pattern obtained. This suggests that this group
may still struggle with verbal emotion labels. The data for individual
emotions shown in Table 4 suggests that this is not the case for joy
and sadness. This is in line with findings by Michalson and Lewis
(1985) that these labels are acquired early. The observation,
however, that the youngest group may have struggled with verbal
emotion labels stands in contrast with the label superiority effect
found in earlier studies: children from preschool to second grade
found it easier to rate emotional vignettes on the basis of emotion
labels (e.g., “happy,” “sad,” “surprised”) than on the basis of facial
expressions on photographs (Camras & Allison, 1985). A label
superiority effect was also found in a study where preschool children
from 2 to 7 could categorize emotional expressions more easily with

! To reduce reliance on strategies that are based on the assumption that there
is one face per story so all faces have to be used, two vignettes were used for
each of five emotions and two neutral vignettes that presumably did not
describe any emotion. With two vignettes per condition, this strategy is less
efficient, but the number of vignettes is still adequately low for the youngest
age group. In all cases, the children first completed the task with vignettes/
labels that referred only to one emotion.
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Table 4

Comparison of Emotion Recognition Rates Across Age Groups When Presenting One Target Emotion Vignettes With or Without Verbal

Labels or Label Only

Target Youngest Middle Oldest

emotion With Without Label With Without Label With Without Label
Joy 0.92 0.89 0.91 0.97 1.00 0.96 0.99 0.99 1.00
Sadness 0.78 0.80 0.71 0.92 0.54 0.89 0.78 0.75 0.85
Anger 0.82 0.98 0.93 0.92 0.50 0.90 0.90 0.76 1.00
Surprise 0.52 0.90 0.66 0.83 0.38 0.93 0.90 0.31 0.96
Fear 0.43 0.35 0.38 0.63 0.54 0.83 0.40 0.49 0.58
Neutral 0.64 0.65 0.42 0.71 0.49 0.60 0.79 0.64 0.83
Note. With label: youngest group N = 23, middle group N = 30, oldest group N = 28. Without label: youngest group N = 12, middle group N = 13,

oldest group N = 20. Label only: youngest group N = 35, middle group N = 43, oldest group N = 48.

verbal labels than without (Russell & Widen, 2002). In the present
study, the youngest children apparently understood the emotional
meaning as expressed by the face and were able to match it with the
emotional meaning of the vignettes but were confused and not
helped when the vignette was accompanied by a label.

Overall, when considering a task in which only one emotion label
isrelevant, the NEAT was shown to be a useful instrument. Notably,
the use of a nonverbal scale made it possible to discern that the
youngest age group may not have yet acquired emotion labels fully.

Vignettes With Multiple Target Emotions; With and
Without Additional Emotion Label

As can be seen in Table 5, overall performance was relatively low
when the vignette (with or without additional label) referred to more

Figure 1

than one emotion. However, some combinations were better
recognized. Specifically, joy and surprise as well as anger and
sadness and joy and sadness were well-recognized. By contrast,
the combinations joy and fear and fear and surprise were quite
poorly identified, both by the youngest and oldest subgroups.
Since different fictitious scenarios were used for the target
emotion combinations in each between-condition, these findings
can be classified as relatively independent of the vignettes’ exact
contents.

Comparing age groups across conditions is hampered by the
fact that, for this between-groups comparison, Ns are small and not
all cells are filled. Nonetheless, the results provide some pre-
liminary evidence. Specifically, for the youngest age group,
adding a label to the vignette sometimes helped and sometimes
hindered. Overall, across all emotion categories, this group

Mean Recognition Across All Emotions as a Function of Age and Condition
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Table 5
Comparison of Emotion Recognition Rates When Presenting Multiple Target Emotion Vignettes With or Without Verbal Labels
Youngest Middle Oldest

Target emotion With label Without label Label With label Without label Label With label Without label Label
Fear, surprise 31 45 35 n.a. n.a. n.a. 38 38 40
Fear, anger 46 31 41 7 34 .64 n.a. n.a. n.a.
Anger, sadness n.a. n.a. n.a. .88 46 76 .70 .35 57
Anger, surprise n.a. n.a. n.a. .70 15 .54 72 31 .55
Surprise, sadness 55 43 Sl n.a. n.a. n.a. 71 12 48
Joy, surprise n.a. n.a. n.a. .88 .55 78 .79 45 .67
Joy, fear 51 .40 47 n.a. n.a. n.a. .54 -.13 27
Joy, sadness 74 .69 73 .88 22 .68 n.a n.a n.a
Joy, anger .68 .58 .65 n.a. n.a. n.a. n.a n.a n.a
Joy (Schadenfreude) n.a. n.a. n.a. .90 17 .68 n.a n.a. n.a
Sadness, fear 53 77 .62 n.a. n.a. n.a. 73 45 .63
Surprise, anger, Sadness 1 n.a. n.a. n.a. .70 27 57 n.a n.a n.a
Surprise, anger, Sadness 2 n.a. n.a. n.a. .85 15 .61 n.a. n.a. n.a.
Total .54 .52 53 .82 .29 .66 .65 27 51
Note. With label: youngest group N = 23, middle group N = 30, oldest group N = 28. Without label: youngest group N = 12, middle group N = 13,

oldest group N = 20. Label only: youngest group N = 35, middle group N = 43, oldest group N = 48. For exploratory purposes, in the middle group, we
examined the assessment of a nonbasic emotion (Schadenfreude, Vignette 18) in one instance and the combination of three basic emotions in two instances

with Vignettes 15 and 20. n.a. = not available.

performed about equally well across conditions with accuracies
ranging from .52 to .54.

The picture is quite different for the older age groups. For both
older groups adding a label always improved recognition—and
sometimes dramatically. Nonetheless, when presented with the
label alone, these groups performed less well than when a vignette
with label was presented. As such, it is not the case that they base
their ratings of the vignette with label solely on the label. Rather it
seems that the label helps them to understand the vignettes,
whereas either alone is more confusing. These findings also
suggest that the labels have a different worth for the younger
children.

Overall, these findings support the usefulness of the NEAT in
situations where more than one emotion is relevant. However, it
should be noted that vignettes referring to mixed emotion situations
seem to pose particular challenges especially for the older children.
Future research might investigate the concept of mixed emotions
from a developmental perspective.

Study 2a: Selection of Vignettes for Study 2

Study 1 included only German children. In Study 2, adult par-
ticipants from Germany, Bulgaria, and Malaysia were enrolled as
examples of different country populations yet not as representatives
for a strong intercultural comparison.

The goal of Study 2a was to select the stimulus material for
Study 2. The stimuli in Study 2a consisted of 48 emotional
vignettes that were intended to evoke a specific emotion, but,
unlike in Study 1, with varying intensity. A small German sample
was recruited to rate the emotional experiences of the protagonist
in a vignette on five different number-based Likert scales. These
number-based ratings were also used at a later point to validate
the NEAT ratings collected in Study 2.

Method
Participants

A total of 24 German-speaking participants (22 women and two
men, with a mean age of 23 years [SD = 4, range = 18-32]) were
recruited to participate in Study 2a. The majority of the participants
were psychology students at the University of Bonn. Individual
participants were recruited via social media channels. Students
enrolled at the department of psychology received course credit for
their participation. Acceptance of the consent form collected via the
SosciSurvey survey tool was a prerequisite for participation.

Stimulus Material

A total of 48 vignettes were included in Study 2a, eight evoking
five discrete emotions—anger, fear, joy, surprise, sadness—and
eight evoking no emotion (neutral condition). Thirteen of the 48
vignettes were adopted from Wingenbach et al. (2019) in slightly
modified (e.g., shortened) form. The remaining 35 vignettes were
developed by the authors; they were different from the vignettes
used in Study 1 and did not contain any emotion labels in any
condition. The following is an example: “The neighbors had another
party yesterday. The music was so loud that I couldn’t sleep at all.”
For each emotion, we created vignettes varying in intensity levels.
Intensity level was determined for each emotion with four different
intensity levels ranging from 1 = low arousal to 4 = maximum
arousal. All vignettes for Study 2a were written in German. There
were two vignettes for each intensity level.

Procedure. The study was conducted online with SosciSurvey
(Leiner, 2019). Participants were asked to rate the emotional
experience of the protagonist in all emotional and the neutral
vignettes on five different verbal Likert scales. These 5-point scales
referred to the emotions anger, fear, joy, sadness, and surprise and
ranged from O (not at all) to 4 (very strongly), and to the neutral
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condition. That is, neutrality was indicated by a zero rating across all
scales, as a correct identification of the neutral condition required all
emotions to be rated as zero/absent. There was no time limit for the
judgment task. Each vignette was presented on a separate page in
random order.

The selection of vignettes for use in Study 2 was based on two
criteria: First, vignettes were considered appropriate if they had
higher scores on the scale measuring their target emotion than
on other scales. Second, vignettes were selected if they elicited
emotions with varying intensities, resulting in meaningful variability
in intensity levels.

Statistical Analyses

The results of Study 2a were analyzed descriptively. The mean
values of all vignettes on all scales were calculated. The mean values
of the 36 best-suited vignettes were then plotted on a graph.
This allowed an overview of how the vignettes were scored on the
target emotions as well as nontarget emotions and to identify the
variability of intensity levels on each scale.

Results and Discussion

Figure 2 shows the mean scores of the 36 best-suited vignettes on
each of the five emotion scales; the vignettes are shown in the
additional online material (https://osf.io/3qpju/files/jd3tm?view_
only=7b8ad19f4e9b45c48870d80b3fce71b8). The 12 vignettes not
selected for further use in the study had either too low/high mean
scores on the target/nontarget scales or too little variability with
regard to the scale range. As can be seen, the selected vignettes were
consistently scored higher on the target scale than on any other scale.
Nevertheless, the scores of the vignettes were also relatively high on
nontarget scales. For example, most vignettes also had moderate or
even relatively high values on the surprise scale. One reason for this

Figure 2

finding could be that situations that evoke strong emotions usually
occur unexpectedly and suddenly. As such, the experience of a strong
emotion cannot be clearly decoupled from the experience of surprise.
Similar results were found for vignettes intended to elicit negative
emotions. For example, a high score on the target emotion sadness
was also associated with a moderate score on the affect fear. Despite
these limitations, the comparison of the mean values reveals that the
target emotion is the emotion that is most strongly evoked by the
respective vignette.

The requirement of variability in the intensity levels of each scale
was assessed through the standard deviations (SD) of the ratings. The
surprise scale showed the highest SD (1.01), while the sadness scale
displayed the lowest SD (0.28). The relatively high SD for the surprise
scale may reflect a broader range of ratings, potentially influenced by
a confound between surprise and high general arousal, as high arousal
often accompanies the experience of intense emotions. For scales
capturing target emotions, the vignettes consistently scored moder-
ately to relatively high (scores of 2—4), resulting in narrower SDs
(smallest SDj,, = 0.20, largest SDye,r = 0.56). As such, the vignettes
were deemed adequate for use in Study 2.

Study 2: Construct Validity and Intercultural
Applicability of the NEAT Scales

Study 2 aimed to assess the validity of the NEAT. Specifically, we
assessed whether the NEAT consistently captured the theoretically
intended construct. For this, the NEAT ratings were compared with
the verbal Likert-scale ratings from Study 2a under the assumption
that verbal Likert scales are the gold standard, as it were, for assessing
emotion attributions.

To examine whether participants from different areas of the world
rated the emotion portrayals of the NEAT similarly, participants from
three different countries—Germany, Bulgaria, and Malaysia—were
asked to rate the 36 vignettes retained from Study 2a with the NEAT.

Mean Values of the 36 Selected Vignettes on the Five Likert Scales
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This sample of countries allows for both an intra-European and an
intercontinental comparison. These intercultural samples are interpreted
here as exemplars of different country populations and not as re-
presentatives for a strong cross-cultural comparison. Rather, the sample
of Study 2 was intended to include people speaking languages from
distinct language families (Indo-European and non-Indo-European)
and living in different cultural contexts. This was made possible by
including participants speaking Bulgarian (Slavic language, Indo-
European), German (Germanic language, Indo-European), and Malay
(Austronesian language, non-Indo-European).

Method
Participants

The required sample size was determined following Walter et al.
(1998) who outline power requisites for studies assessing reliability
using the ICC (p). Assuming a poy (minimally acceptable level
of concordance) of .5 as well as a p; (concordance assuming
Hypothesis 1) of .8 and an n (number of measurement repetitions/
raters per participant) of 2, a minimum of 22 participants per group
would be required due to the large difference between p values.

The sample of German participants included a total of 102 parti-
cipants (77 women, with a mean age of 28 years [SD = 11, range =
18-78]; 47% of the sample was between the ages of 18 and 24; approx.
25% was over 30 years old). Most of the participants were enrolled as
psychology students at the University of Bonn at the time of data
collection and received course credit for their participation. A minority
of participants were recruited through various social media channels.

The Bulgarian sample consisted of 116 participants (95 women with
amean age of 30 years [SD = 11, range = 16-56]; 46% were between
the ages of 18 and 24 years and approximately 33% were older than 30
years). Participants were recruited through social media channels.

The Malaysian sample consisted of 132 (108 women with a mean
age of 28 years [SD = 9, range = 18-60]; 52% of the sample was
between 18 and 24 years and 21% of the sample were over 30 years
old). The recruitment was done via classroom after a lecture session.
As reflected in the age range of the participants, the Malaysian
sample did not consist of students only. The experimenters also
approached family members and colleagues who were willing to
take part in the study. Thus, although the background of the
Malaysian participants may have varied, including those familiar
and not familiar with the cultural background of their German and
Bulgarian counterparts, the vast majority of Malaysian participants
probably had access to much of the same kind of Western infor-
mation as their European counterparts.

Stimulus Material and Procedure

The online questionnaire consisted of the 36 vignettes (i.e., six
vignettes per five target emotions plus six vignettes for the neutral
condition) as well as the NEAT scales. For use with the Bulgarian
and Malaysian samples, the original German vignettes were
translated into the target languages (see the Bulgarian and Malaysian
vignettes in the additional online material, https://osf.io/3qpju/files/
c8jf5?view_only=7b8ad 19f4e9b45c48870d80b3fce71b8).

As the content of the vignettes was simple and straightforward,
we did not use back translation. The fourth author (Bulgarian native
speaker) translated the German vignettes into Bulgarian and English

and the fifth author (Malay native speaker) translated the English
vignettes into Malay. Since the development of the stimulus material
was based on a German sample, the Bulgarian and Malaysian
vignettes were not locally developed and validated stimuli. Ideally,
vignettes should have been created in all three countries and rated by
members of all three countries. As such, the present results cannot be
interpreted as performance under optimal conditions, but only as a
lower threshold for cross-national agreement.

Participants from all samples were instructed to read the vignettes
and to rate the quality and intensity of the protagonist’s emotion
using the NEAT. The participants could use the NEAT as a scalar
emotion profile. The vignettes were each presented on a separate
page and in random order. As in Study 2a, the participants could
proceed at their own pace.

Statistical Analyses

Intraclass correlations (ICCs) between NEAT ratings and verbal
scale ratings from Study 2a as well as between the NEAT ratings
across countries were calculated to analyze the agreement of the
ratings. The ICC was used as a measure of the extent of judgment
concordance. Compared with the Pearson correlation, ICC can be
conceived as a more stringent concordance measure because it is
sensitive to mean level differences between raters, so that not only
variance inequality but also inequality of the mean values is detri-
mental to concordance (Nunnally, 1978; Shrout & Fleiss, 1979).

Testing the construct validity of the NEAT via this concordance
measure can be considered a rather conservative procedure, since
the agreement in the understanding of the NEAT scales across
cultures is based on the premise that the perceived emotions elicited
in the protagonist are similar. In the (likely) case of cultural dif-
ferences in the emotions expected to result from the situations
described in the vignettes, the approach underestimates validity.

In addition to the total ICC score, the scores for the individual
scales were determined. For example, the ICC for the anger scale
was calculated by including all answers on the anger scales across all
vignettes. Since the results of the present study indicated that the
ICC:s for surprise were consistently lower than for the other included
emotions, a total score adjusted for surprise was calculated, by
eliminating all responses on the surprise scales across all vignettes.
To classify the level of the ICC, we followed Cicchetti’s (1994)
guidelines, according to which an agreement is classified as poor
below .40, as fair between .40 and .59, as good between .60 and .74,
and as excellent between .75 and 1.00.

We calculated two-way random (absolute agreement) ICCs. Two-
way, since each case/setting item was judged by all raters, allowing
for differentiation between rater and error variance. Random, since
the raters represented a random sample of all possible raters and thus
the ICCs were interpreted as a measure of interrater reliability,
which indicates the extent to which individual raters from both
cultural groups gave consistent ratings for identical scenarios.
Absolute agreement was chosen because it is the more conservative
method and mean differences between raters were considered part of
the error variance, which then reduced reliability. Since the analysis
did not include values aggregated across raters (in this case, coun-
tries), the ICCs were calculated on the basis of individual assessments
rather than aggregated group values at the country level.

Rank correlations were used to compare the relative order of
emotion ratings between countries based on the average ratings per
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vignette. To determine the rank correlations, only the intended
emotions were included (i.e., if the vignettes targeted the emotion
anger, the anger scores were taken into account, likewise the fear
scores were included if the vignette targeted the emotion fear, etc.).
The rank correlations were calculated across all emotion vignettes
using averaged scores.

Results and Discussion
Descriptive Statistics

Figure 3 shows the mean scores of the six vignettes on their target
emotion. Including all four samples (i.e., the three country samples
and the data from Study 2a—the verbal Likert scale sample) allows
for a direct comparison of the vignette means and their rankings
across countries/studies. The results indicate that the mean values
were very similar across samples.

Exceptions are the slightly lower means of the Bulgarian sample
on the fear scale and the slightly higher means of the verbal Likert-
scale sample on the surprise scale. The vignette means of the
Malaysian sample also deviated slightly upward from the rest of the
samples on three of six emotions. There was a strong similarity in

PACHE ET AL.

ranking patterns of the vignettes across the four samples, indicating
that even though there were country-specific offsets in the mean
intensity ratings, the ratings of the rank order of intensity across
vignettes were very similar.

ICCs

Both the comparison between the verbal scales ratings from Study
2a and the NEAT ratings from Study 2 as well as the comparison of
the NEAT ratings among the three countries can be used to
determine the validity of the NEAT for the assessment of certain
attributed emotions. With .42—-.68 (with individual values for
NEAT) and .56-.97 (with means for both measures) respectively,
the ICCs as a measure of agreement between the verbal and NEAT
scale as well as the comparison of NEAT scores across countries
represented a fair to good effect (.42—.68) and a good to excellent
effect (.56-.97; see Cicchetti, 1994 for the interpretation of the
scores). When calculated separately by emotion scale, the range was
between .23 and .83 (with individual values for NEAT) or .36-.99
(with means for both measures), whereby weak effects below .40
occurred for only two emotion scales (Cicchetti, 1994).

Comparison of the Mean Values of NEAT Scales Bulgarian, German, Malaysian, and Verbal Likert Scales per Emotion

Figure 3
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The lowest values were consistently found for surprise and fear
ratings. A high consistency across measures was found for anger,
sadness, and joy ratings (where the minimum ICC reached .41).
In two country comparisons, the fear scale scored below .40; the
remaining effects can be classified as fair to good according to
Cicchetti (1994). The above findings indicate that the NEAT (across
the countries included) and the verbal Likert scales consistently
captured the construct of attributed emotions and that large effects
in terms of construct validity can be assumed for most emotion
categories.

ICCs: Individual Values for NEAT

The Likert versus NEAT scale comparison included averaged
scores for the verbal Likert scales and individual values for the
NEAT. When comparing across countries, the individual value was
only used for one country (see the Statistical Analyses section). The
ICC value of .42 indicates a fair agreement between the raters from
Bulgaria and Malaysia and thus a moderate interrater reliability. All
total ICC scores can be classified as large effects. The total ICC
scores of the cross-country comparison varied from .42 (p < .01) for
the intercontinental NEAT comparison between Malaysia and
Bulgaria to .68 (p < .01) for the European NEAT comparison
between Bulgaria and Germany (see Table 6). The ICC value of .42
indicates fair agreement between the raters from Bulgaria and
Malaysia and thus a moderate interrater reliability. The correlation
between NEAT values in Bulgaria and Germany was .68, which can
be classified as a good interrater agreement. The interrater reliability
for verbal Likert and NEAT scales—calculated via the total score—
was lowest for the comparison between Germany and Malaysia (.47,
p < .01), medium-high for the comparison between Bulgaria and
Germany (.55, p < .01) and highest for the comparison of both
German samples with .66 (p < .01).

The same ranking was obtained for the scales calculated sepa-
rately for each emotion. This ranking indicated that complete culture
independence of the NEAT cannot be assumed. Even though ICCs
do not provide direct proof of construct validity, a high level of

agreement between raters (like ICC > .75) points to a consistent
interpretation of emotion expression across cultures. This supports
face validity and consensus validity more than predictive validity.
Since the level of agreement in the intercontinental comparison still
indicated a large effect, the construct validity can nonetheless be
classified as sufficient for this comparison. The range of .41-.83 of
the ICCs for the individual emotion scales anger, joy and sadness
indicated moderate to excellent interrater reliability. The interrater
agreement was lower for the surprise and fear subscales. The ICCs
for the joy scale was by far the highest (.55-.83, ps < .01), whereas it
was lowest for the surprise scale (.23—.48, ps < .01). Thus, in this
study, and unlike in Study 1, the NEAT icons for surprise seemed on
face value to be less valid than the icons for the other emotions.
However, the findings from Study 2a revealed that situations that
elicited strong emotions and thus implied high emotional arousal
were often also surprising. This confound could have resulted in the
lower observed validity of the surprise icon. Therefore, the total
score was considered again after eliminating the surprise scales.

ICCs: Means for Both Measures

When only mean scores were included in the calculation, the
construct validity was generally higher than for individual values.
The level of agreement ranged from .36 to .99, which consistently
indicated a large effect. The European NEAT comparison led to
estimates greater than or equal to .95 (p < .01) for both the total
score and all separate scales. The intercontinental NEAT com-
parison showed lower validity of the total scores as well as the
scales determined for the emotions individually compared with the
European comparison (range between .36 and .81, ps < .01), with
most ICC values ranging from moderate to excellent effects
(Cicchetti, 1994). The total scores for the NEAT versus verbal
Likert scale comparison—as with the individual values—were
highest when only German samples were included and lowest
when an intercontinental comparison was made. Compared with
the individual ICC values, the total scores showed much higher
reliability, with ICCs ranging from .63 to .88. The recognition rates

Table 6
Intraclass Correlations With Individual Values for NEAT
Variable Total Anger Sadness Fear Joy Surprise

Verbal Ger—NEAT Ger  .66™* [.633, .692]  .75%* [.689, .788] .69** [.671, .707] .66™* [.635, .676] .83** [.816, .839] .42** [.191, .581]
(.73%* [.721, .739])

Verbal Ger—NEAT Bul ~ .55** [.523, .574]  .62** [.583, .659] .61** [.588, .627] .49** [456, .516] .72** [707, .736] .33** [.143, .468]
(.61%* [.603, .623])

Verbal Ger—NEAT Mal  .47%* [318, .574]  .55%* [.444, .635] .41** [.120, .594] .41** [265, .516] .60** [360, .732] .30** [.249, .357]
(49™* [.296, .625])

NEAT Bul—NEAT Ger  .68%* [.669, .685]  .78** [.762, .788] .68™** [.660, .695] .58™** [.552, .597] .82™* [.802, .837] .48™* [.459, .509]
(72 (1712, 7728])

NEAT Bul—NEAT Mal  .42%* [.139, .598]  .49%* [.262, .637] .41** [.080, .610] .29* [.021, .493] .59™* [.368, .726] .23™* [.018, .396]
(46™* [.177, .633])

NEAT Mal—NEAT Ger  .43%* [.168, .598]  .50** [.304, .627] .42** [.121, .609] .36™* [.131, .527] .55™* [.257, .715] .23™* [.036, .387]
(47" [.207, .633])

Note.

In the comparison of NEAT scales *Country® with verbal Likert scales in the first three rows, individual values for the variable NEAT scales

*Country™ are used. In the comparison NEAT scales *Country™ with NEAT scales *Country™ in the last three rows, individual values for either NEAT
scales German or NEAT scales Malaysian are used. If Malaysia is included in the comparison, then this variable always contained the individual values.
The other values are always mean values in both comparisons. In parentheses are the total ratings where the surprise ratings are excluded. The 95%
confidence intervals are given in brackets. NEAT = Nonverbal Emotion Assessment Tool; Bul = Bulgarian; Ger = German; Mal = Malaysian.

p < .0l
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for the different emotions also showed similar variability to the
individual values. The surprise scale again had the lowest and joy
the highest recognition rate (Table 7).

Rank Correlations for Intended Emotions at the
Aggregate Level

Rank correlations determined for intended emotions also indi-
cated high construct validity of the NEAT. Validity was highest for
the NEAT European comparison, p = .92, p < .01, 95% CI [ 911,
.921], medium-high for the Bulgarian and Malaysian NEAT
comparison, p=.84, p < .01, 95% CI [.825, .845], and lowest for the
German and Malaysian NEAT comparison, p = .81, p < .01, 95% CI
[.795, .817]. For the verbal Likert scale with NEAT association
values ranged between p = .64, p < .01, 95% CI [.619, .657] for the
association with Malaysia and p =.79, p < .01, 95% CI [.782, .806]
for the association with Germany. The association for Bulgaria was
71, p < .01, 95% CI [.697, .728].

Exploratory Analysis: Boxplots for Target Versus
Nontarget Emotions

Boxplots were created for a more detailed analysis of the finding
that scores were consistently lowest for the Malaysian sample. To
get a first impression, only the results for the fear vignettes are
discussed below; boxplots were created separately for target and
nontarget emotions and for each country (the plots can be found in
the Figures A1-A6). For the boxplot “target emotion—German
sample,” the score of the German sample on each of the six fear
vignettes was determined by including only the scale that captures
the target emotion. The three boxplots for the target emotions
indicated smaller differences between the samples than those for the
nontarget emotions. Although the medians of the Malaysian sample
appeared to be higher for the target emotions than those of the
German and Bulgarian samples, this difference was not large. The
median also fell within a narrower range in the Malaysian sample
than in the Bulgarian sample, but the variance was similar to that in
the German sample.

Much more meaningful were the findings revealed by the non-
target boxplots: The medians of the data fell into a much broader
range or scattered more widely in the Malaysian sample than in the
other two samples. Thus, disagreement in the assignment of scale
scores for nontarget emotions appeared to be significantly greater in
the Malaysian sample than in the other two samples. In addition, the
medians in the Malaysian sample were significantly higher than
those in the Bulgarian and German samples. Thus, the Malaysian
sample assigned significantly higher scores to nontarget emotions
across all vignettes than the other two samples. Since the created
boxplots for the other five emotions also showed similar results (see
Figures B1 through B24 in the additional online material, https://osf
.i0/3qpju/files/8hn4v?view_only=7b8ad19f4e9b45c48870d80b3fce
71b8), it can be assumed that the findings of the analysis of the fear
vignettes are generalizable: The NEAT’s reduced validity when
including the Malaysian sample can be attributed not so much to a
lack of recognition of the target emotion but to a tendency to also
perceive secondary, nontarget emotions. The finding that Malaysians
perceive additional, nonintended emotions in vignettes echoes
findings by Fang et al. (2019) for Chinese participants who perceive
more such emotions in negative emotion expressions. This may point

Table 7

Intraclass Correlations With Means for Both Measures

Surprise

Joy

Fear

Sadness

Anger

Total

Variable

.63%* [-.053, .851]

91%* [.766, .955] 96%* [.945, .975] .92%* [.896, .934] 97%* 1,965, .978]

.88%* [.809, .918]
(.94%* [.934, 951])
.83%* 1760, .872]
(.92%* [.907, .922])
637 1102, .823]
(.62** [.000, .833])
97%* [.973, 974]
(.98** [.975, .976])

Verbal Ger—NEAT Ger

96%* [.948, .968] 81%% 740, .855] 97** 963, .970] 52%% [=.045, .770]

90** [.772, .946]

Verbal Ger—NEAT Bul

61%* [.459, .710]

A46™F [-.094, 753] S54%F [—.042, 786] 79%* [—.038, .933]

74%% 1,356, .865]

Verbal Ger—NEAT Mal

.99%* [.989, .990] 95%% 924, .958] 98%* [.933, .987] 96%* 946, .968]

99** 1.985, .986]

NEAT Bul—NEAT Ger

.56%* [—.089, .827] 62%* [-.005, .836] .52%% [-.090, .809] A3%* (2075, .757] 81%* [—.041, .945] 36%* [—.064, .705)
(.60** [-.082, .846])

57 [-.087, .828]
(.60** [-.077, .843])

NEAT Bul—NEAT Mal

S50%* [-.090, .797] 3% [-.055, .910] 38%% [-.079, .714]

547 [-.091, .814]

L62%% 1.023, .826]

NEAT Mal—NEAT Ger

Mean values for both variables are used in all six rows/comparisons. In parentheses are the total ratings where the surprise ratings are excluded. The 95% confidence intervals are given in

Note.

Malaysian.

Bulgarian; Ger = German; Mal

Nonverbal Emotion Assessment Tool; Bul =

brackets. NEAT

*p < 01
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to a more general tendency of East Asian participants toward the
perception of mixed emotions.

Transparency and Openness

Within the methods sections of the included studies, we reported
how we determined our sample size, all data exclusions (if any), all
manipulations, and all measures used in the study, following Journal
Article Reporting Standards (Kazak, 2018). All data, analysis code, and
research materials for Studies 1, 2a, and 2 are available at https://osf.io/
3gpju/?view_only=7b8ad19f4e9b45c48870d80b3fce71b8 (Pache
et al., 2024). The data were analyzed using SPSS-Statistics Version
29.0.1.0. The design of the Studies and their analyses were not pre-
registered, because Study 1 was carried out in 2010 (when pre-
registrations were not yet common) and predictions were difficult given
the objective of developing and validating an innovative research tool
rather than testing hypotheses.

General Discussion

The present research explored a new, nonverbal tool based on
pictographic emotion portrayals for assessing attributed emotions.
In Study 1, children in primary school age matched 19 vignettes with
and without additional emotional labels, as well as emotion labels
alone with the corresponding NEAT emotion portrayals. In Study 2,
participants from Germany, Bulgaria, and Malaysia rated 36
emotion vignettes on the NEAT scales. The results suggest that the
NEAT is a valid tool for the assessment of emotions with children
and in intercultural contexts. Despite the use of different vignettes
across studies, the emotion identification rates were consistently
relatively high, meaning that they are relatively independent of
the vignettes. Across both studies and thus independently of the
vignettes, the recognition rate was highest for joy and relatively low
for fear and surprise.

These findings are comparable with data from other scales and
procedures. Using verbal Likert scale ratings of facial expressions,
Beaupré and Hess (2005) found across three cultural groups the
highest accuracy for joy and the lowest for fear (surprise was not
assessed). Similarly, better recognition rates for joy compared with
negative facial expressions were found for photographs (Svird et al.,
2012) and schematic drawings (Leppdnen & Hietanen, 2004,
Study 2).

Lower recognition rates for fear in both Studies 1 and 2 replicate a
frequent finding form facial expressions research that fear generally
ranges among the least well-recognized emotions (e.g., Ekman &
Friesen, 1971; Russell, 1994). However, whereas in studies involving
facial expression on human faces fear was often confused with
surprise (e.g., Ekman, 1994; Ekman & Friesen, 1976), in Study 1,
fear was mainly confused with sadness, and vice versa. The mis-
identification with intended fear and decoded sadness was more
pronounced than the opposite misidentification and hence may be
due to the specifics of the vignettes used. As such, the findings show
a general trend for some emotions to be better recognized than others
and for some persistent confusions, which largely parallel findings
from emotion expression research.

Although in Study 1 recognition performance differed when
verbal labels were either included or omitted from the vignettes, this
manipulation did not result in dramatic differences when only one
emotion was portrayed. Each of the age groups included in the

sample of Study 1 showed emotion recognition rates in at least a
moderate range, so that generalizability across different age groups
can also be assumed. Interestingly though, the findings revealed that
the youngest children, unlike the older age groups, actually did not
profit when labels were added to the vignettes. In fact, for some
emotions the labels seemed to confuse them. This suggests that
verbal labels were not fully acquired at that age. This is in line with a
study by Kauschke et al. (2017), suggesting that the understanding
of emotion terms increases significantly during primary school
years. Whereas only about 55% of the 6-year-old pupils chose the
terms given by the adult reference population in a task in which
sentences were to be completed with emotion terms (productive
sentence completion task), about 67% of the 9-year-old pupils did
so. Similar results were obtained for the three other tasks relating to
semantic processing. This also suggests that for this age group, the
use of the NEAT is of definite advantage.

In Study 2, different statistical approaches confirmed large
concordance in ratings across the three cultural groups as well when
comparing verbal Likert scale ratings by Germans with each of the
cultural groups. The vignette ratings were also ranked similarly on
the intended scales by Germans, Bulgarians, and Malaysians.
However, a number of cultural differences emerged in Study 2. In
the German sample, agreement was highest between verbal rating
and nonverbal rating; they were mid-level for the Bulgarian sample
and lowest in the Malaysian sample. This phenomenon suggests
greater cultural similarities between the two European samples and
more differences with respect to the Southeast Asian sample. Similar
differences were also found in the recognition of vocal expressions
of emotions, in which emotion recognition rates were substantially
higher in seven European countries and the United States than in
Indonesia (Scherer et al., 2001). This is in line with the observation
that in the case of Bulgarians and Germans, ICCs (including only
mean scores) were .97 in total, and were never below .95 for any
single emotion (see Table 7). Interrater reliabilities were notably
lower (yet still high in an absolute sense) when comparing the
responses of Bulgarians and Malaysians (.56) and the responses of
the German and Malaysian participants (.57). Notably, the NEAT
vignettes were created in the German cultural context and as such
may lead to different attributions when used in a different context.
This can be avoided by creating culturally appropriate vignettes for
all studied cultural contexts and by asking participants from all
cultures to rate all vignettes. This would allow to partial out the
contribution of the cultural adequacy of the vignettes versus
the NEAT.

Nonetheless, the overall high rates of concordance provide initial
evidence that the NEAT can be used with participants from different
countries in future studies. This is also supported by the fact that
rank correlations of nonverbal comparison never fell below .81.
Together, these findings suggest that the NEAT is a useful tool for
use in research with children and in intercultural studies.

Limitations

Even though the present findings are convincing regarding the
usefulness of the NEAT, there are some limitations. One issue
regards the results for surprise vignettes. As noted above, for
surprise, recognition rates were weakest in Study 2 and relatively
low in Study 1. One explanation is that situations that evoke strong
emotions are often surprising as well. While surprise may not be
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shown facially and hence does not confound research on facial
emotion expressions, it is evident in the vignettes and as such may
have led to confounds that reduced the validity of this scale. Another
possibility is that participants may have interpreted the surprise scale
as referring to emotional arousal in general. The observation that
recognition rates for surprise were better in Study 1 suggests a
potential influence of the emotion antecedent stories which differed
between studies. Whereas the vignettes in Study 1 refer to third
parties, the surprise vignettes in Study 2 mostly describe unexpected
situations that affect the protagonists themselves or their immediate
environment. Therefore, the more personal vignettes in Study 2
could also have led to a stronger identification with the described
scenario and thus to a more differentiated evaluation of emotions,
since past similar experiences and the emotions experienced in them
are also taken into account.

A further caveat to be mentioned here is that our research does not
show that emotion assessment with the NEAT is superior to the use
of verbal Likert scales. Yet the results achieved using the NEAT
scales by children and adults from three distinct cultures indicate
that the NEAT scales can indeed be used to assess attributed
emotions in different contexts.

A further limitation is the sample used for Study 2a: ideally, this
study should have used a larger sample from each of the three
cultures studied. The Bulgarian, German, and Malaysian partici-
pants in Study 2 varied with regard to age in that these samples also
included some older participants, which, in the case of the Bulgarian
and Malaysian samples, may also include participants who might be
less familiar with the cultural background of their German coun-
terparts. Despite these limitations and the ethnocentric bias, as it
were, Study 2 has the advantage to provide a broader scope of
information on the validity of the NEAT than using evidence from a
single culture or country alone, as in Study 1.

Future Directions

The main innovation of the NEAT is that, without referring to
emotion terms but based on drawn facial expressions instead,
it assesses five qualitatively different emotions—anger, fear, joy,
sadness, and surprise—both alone and in combination, as well as
their intensity levels. This makes room for a wide application of the
NEAT in different applied and research contexts. Further evaluation
of the strengths and weaknesses of this tool is still needed. First, its
applicability needs to be explored in developmental psychology
with preschool children who are not yet able to read or not familiar
with filling out questionnaires. In fact, given the findings from the
youngest group in Study 1, the NEAT may prove an especially
useful tool for younger ages. Second, given that Study 2 suggests
that the NEAT might be relatively robust with respect to language
barriers, its applicability in samples with language disorders remains
to be explored. Third, cross-cultural comparisons including inter-
national and multiethnic target groups remain to be explored in more
depth, including with rural populations who are not familiar with
Western media. Fourth, the NEAT can also be a valuable com-
ponent in multimethod research designs: Its nonverbal format
allows for triangulation with verbal measures and offers the
possibility to supplement or validate emotion ratings based on
verbal labels. Conversely, the addition of verbal assessments can
help refine or contextualize NEAT-based results. This mutual
enrichment strengthens NEAT’s potential as a flexible tool for

various research environments. Finally, research into mixed
emotions should also be further pursued with the NEAT; initial
approaches to this have been outlined in Study 1 in this article. In
order to further facilitate the use of the NEAT, in particular in its
use with young children and in certain intercultural research
contexts, the NEAT emotion portrayals may be printed on supports
in the size of playing cards, with one facial expression per card.

In sum, the present results suggest that the NEAT has a high
construct validity which is quite robust across different cultures, age
groups, and vignette materials. This indicates that the NEAT and its
applicability across distinct cultures, communities, and age groups
are worthy of further investigation and that this multipurpose tool
should be made available to the scientific community for further
discussion and exploration.
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Appendix

Boxplots for Target Versus Nontarget Emotions

Figure A1l
Boxplot Target Emotion Fear: German

Targetemotion - German Sample
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Note. The small circle indicates mild outliers and the asterisk denotes extreme outliers. See the online article for the color
version of this figure.

Figure A2

Boxplot Target Emotion Fear: Bulgarian

Targetemotion - Bulgarian Sample
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Note. The small circle indicates mild outliers and the asterisk denotes extreme outliers. See the online article for the color
version of this figure.
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Figure A3

PACHE ET AL.

Boxplot Target Emotion Fear: Malaysian

Targetemotion - Malaysian Sample
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version of this figure.

Figure A4
Boxplot Nontarget Emotion Fear: German

Nontargetemotion - German Sample
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Note. The small circle indicates mild outliers and the asterisk denotes extreme outliers. Ang = anger; Sad = sadness; Surp =

surprise. See the online article for the color version of this figure.
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Figure AS
Boxplot Nontarget Emotion Fear: Bulgarian

Nontargetemotion - Bulgarian Sample
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Fear vignettes rated for emotions other than fear
Note. The small circle indicates mild outliers and the asterisk denotes extreme outliers. Ang = anger; Sad = sadness; Surp =

surprise. See the online article for the color version of this figure.

Figure A6
Boxplot Nontarget Emotion Fear: Malaysian

Nontargetemotion - Malaysian Sample
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Note.
surprise. See the online article for the color version of this figure.

The small circle indicates mild outliers and the asterisk denotes extreme outliers. Ang = anger; Sad = sadness; Surp =
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