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Development and Psychometric Evaluation of a Multimodal Emo-
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Emotion recognition is fundamental to social functioning, yet most existing measures rely on explicit pro-
cessing within a single modality, despite everyday emotion perception occurring implicitly and across mul-
tiple channels. This study reports the development and psychometric evaluation of a multimodal emotion 
recognition task battery assessing implicit and explicit processing across visual, auditory, and cross-modal 
modalities. Data were obtained from Indian adults (N = 175). The psychometric properties of the tasks 
were evaluated using item-level indices and internal consistency estimates, and inter-task associations 
were examined using correlations. An exploratory factor analysis was conducted to examine shared per-
formance variance across tasks. The tasks demonstrated acceptable internal consistency across modalities 
and processing levels. Inter-task correlations indicated moderate convergence. Factor analysis revealed a 
dominant shared component accounting for approximately 69% of the variance, alongside residual vari-
ance suggestive of task-related differences. These findings indicate that the battery provides an initial set 
of reliable behavioural measures of emotion recognition. The results support substantial shared variance 
across tasks while allowing for additional task-specific influences. This work contributes a psychometrically 
informed tool for investigating emotion recognition in a non-Western sample.
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Emotions form a crucial component of per-
sonal and social life. The abilities of percep-
tion, expression, understanding, and ap-
plication of emotions play a central role in 
maintaining interpersonal functioning, psy-
chological well-being, and adaptive social be-
haviour (Denham et al., 2003; Eisenberg et al., 

2000). Emotion recognition is particularly im-
portant because emotional expressions pro-
vide signals that facilitate adaptive responses 
to significant events and interpersonal situa-
tions (Ekman, 1992). Given its significance, re-
searchers have developed numerous tests to 
assess emotion recognition. However, these 
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measures vary considerably in the way they 
operationalise the construct, often focusing 
on specific tasks or modalities and relying 
predominantly on explicit emotion labelling.

An important theoretical question concerns 
whether emotion recognition represents a 
single overarching ability or consists of mul-
tiple distinct competencies tied to specific 
modalities and contexts. Some models pro-
pose that emotion recognition reflects a uni-
fied construct, whereas others suggest that 
it comprises separate modality-specific or 
task-specific skills. Bänziger, Grandjean, and 
Scherer (2009) raised this issue while devel-
oping the Multimodal Emotion Recognition 
Test (MERT), which assessed emotion recogni-
tion across four modalities: video, audio, au-
dio–video, and still images. Their findings pro-
vided initial support for a general underlying 
factor, while also indicating modality-related 
influences, leading them to propose separate 
auditory and visual components rather than a 
strictly unidimensional structure.

Subsequent studies have examined this 
issue using a range of methodological ap-
proaches. Schlegel, Grandjean, and Scherer 
(2012) used confirmatory factor analysis and 
found little evidence for modality specificity, 
supporting the existence of a supramodal 
emotion recognition ability. Connolly et al. 
(2020) extended this work through latent 
variable modelling in large samples, demon-
strating that individuals who perform well in 
one modality, such as facial expressions, also 
tend to perform well in others, such as vocal 
expressions. A meta-analysis by Schlegel et 
al. (2017) further reported a moderate but 
consistent correlation across emotion rec-
ognition tasks, suggesting the presence of 
shared variance alongside task-specific com-
ponents. More recently, Mayer et al. (2024) 
situated emotion recognition within the 
broader framework of emotional intelligence, 
arguing that while a general factor is evident, 

distinct variance components associated with 
modality and task demands should also be 
acknowledged. Together, these findings indi-
cate substantial shared variance across tasks, 
alongside possible task-specific influences.

Despite the variability in behavioural find-
ings, converging evidence from neuroscience 
suggests that emotion recognition engages 
shared neural systems across sensory modal-
ities. Neuroimaging studies indicate that re-
gions such as the medial prefrontal cortex and 
superior temporal sulcus respond to emotion-
al information conveyed through facial, vocal, 
and bodily cues (Peelen et al., 2010), while the 
posterior superior temporal gyrus is involved 
in processing emotional expressions across 
both auditory and visual inputs (Sievers et al., 
2018). The amygdala, a key structure in emo-
tional processing, receives input from multi-
ple sensory channels (Amaral, 2003; Nishijo et 
al., 1988) and contributes to the processing of 
emotional signals across modalities, including 
visual (Phan et al., 2002) and auditory (Klinge 
et al., 2010) cues. While such findings support 
the presence of shared neural mechanisms, 
they do not preclude behavioural variability 
arising from task demands or processing re-
quirements.

Building on this body of work, the present 
study focuses on the development and psy-
chometric evaluation of a multimodal emo-
tion recognition task battery designed to 
assess emotion recognition across different 
sensory modalities and levels of processing. 
Unlike many existing measures that empha-
sise explicit recognition within a single mo-
dality, the present battery comprises tasks 
that assess both implicit and explicit emo-
tion recognition across visual, auditory, and 
cross-modal conditions.  Prior emotion rec-
ognition tasks have varied widely in stimulus 
format and semantic constraint, particularly 
in the auditory domain, motivating the pres-
ent task design choices discussed below. By 
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examining performance across six distinct 
tasks, the study aims to evaluate the extent 
of shared performance variance in emotion 
recognition tasks while also considering the 
presence of task-linked variability.

In addition to addressing theoretical ques-
tions regarding the structure of emotion 
recognition, the study makes a methodolog-
ical contribution by providing a psychometric 
evaluation of a multimodal emotion recog-
nition battery in an Indian sample. Most ex-
isting emotion recognition tasks have been 
developed and validated primarily in West-
ern populations, and relatively little is known 
about their performance characteristics in 
non-Western contexts. Although the facial 
stimuli used in the present study were drawn 
from established international datasets, the 
contribution of the study lies in examining 
task functioning, reliability, and performance 
associations within an Indian population rath-
er than in the cultural specificity of the stimuli 
themselves.

Existing emotion recognition measures 
have differed not only in modality but also in 
the nature of the stimuli and the degree of 
semantic constraint. In the auditory domain, 
several widely used tasks rely on musical ex-
cerpts or affective vocalisations, such as the 
Musical Emotional Bursts (Paquette et al., 
2013) and the Ryerson Audio-Visual Database 
of Emotional Speech and Song (RAVDESS; Liv-
ingstone & Russo, 2018), whereas other cor-
pora use emotionally intoned words or sen-
tences that may carry non-neutral semantic 
content (FAU Aibo Emotion Corpus; Burkhardt 
et al., 2005). These variations are import-
ant because semantic content and stimulus 
format can shape task demands and per-
formance. In addition, theoretical accounts 
suggest that implicit and explicit emotion rec-
ognition may engage partly different process-
ing requirements (Ethofer et al., 2009), and 
that facial and vocal cues can differ in the type 

of emotional information they convey, with 
facial cues often providing stronger infor-
mation about valence and vocal cues about 
arousal (Mauss & Robinson, 2009). Together, 
this literature supports the need for task bat-
teries that vary systematically across modality 
and processing level while maintaining careful 
control over stimulus characteristics.

Accordingly, the primary objectives of the 
present study were: 1) to develop and psy-
chometrically evaluate a multimodal emotion 
recognition task battery assessing implicit 
and explicit processing across visual, auditory, 
and cross-modal tasks, and 2) to examine the 
dimensionality of the construct of emotion 
recognition based on shared variance across 
task performances using exploratory factor 
analytic methods. By addressing these objec-
tives, the study seeks to contribute to ongo-
ing debates on the dimensionality of emotion 
recognition while providing a validated be-
havioural tool assessing emotion recognition 
performance in a non-Western sample. The 
multimodal emotion recognition task battery 
developed in the present study is hereafter 
referred to as the Multimodal Emotion Recog-
nition Implicit–Explicit Tasks (MERIT) battery.

Method

Participants

A purposive sampling procedure was followed 
to recruit participants. All participants recruit-
ed in the present study were Asian Indian in 
ethnicity and belonged to a middle socio-eco-
nomic status. The socio-economic status of 
the participants was defined in terms of their 
monthly per capita income, according to the 
criteria set out in the BG Prasad socio-eco-
nomic classification (Khairnar et al., 2016). In-
dividuals who regularly smoked or consumed 
alcohol, had a history of mental illness, un-
corrected vision or hearing problems, were 
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undergoing treatment or medication for any 
physical or mental health condition, or were 
pregnant or lactating, were excluded from 
the study. Additional medical conditions, such 
as thyroid disorders, renal disease, or cardi-
ac conditions, were also part of the exclusion 
criteria. These criteria were applied to mi-
nimise potential confounding influences on 
emotion recognition performance, including 
alterations in emotional processing, cognitive 
functioning, or sensory perception that may 
arise from clinical conditions, medical treat-
ments, or physiological changes. The Ethics 
Committee, Institute of Science, Banaras Hin-
du University, India, provided ethics approv-
al for the present study (Ref. No.: I.Sc./ECM 
IX/2016–17/02), and written informed con-
sent was obtained from each participant.

The first part of the study focused on the 
development of emotion recognition tasks to 
be included in the multimodal emotion rec-
ognition task battery, and the second part 
focused on the validation of the newly devel-
oped multimodal task battery, including its 
factor structure. Since the two parts of the 
study involved samples recruited for different 
purposes, with partial overlap in participants, 
the method, results, and discussion of each 
part have been presented separately, fol-
lowed by a General Discussion.

Part 1: Development and preliminary 
psychometric evaluation of a multimodal 

emotion recognition task battery

Method

Participants

The study consisted of two phases: 1) task-
wise psychometric screening to ensure ad-
equate item functioning and internal con-
sistency, and 2) an exploratory analysis of 
performance patterns across the full task set. 

Participants for Part 1 were recruited from 
undergraduate and postgraduate colleges, 
as well as from community samples in the 
local region, using convenience sampling via 
advertisements on social media platforms 
(Facebook and WhatsApp). The participants 
recruited for the initial task-wise screening 
differed across the six tasks. Initially, 111 
participants were approached. The six tasks 
were developed sequentially, and data were 
collected to evaluate item-level performance 
characteristics (e.g., item difficulty and re-
sponse distribution) and basic psychometric 
properties at the item and scale levels, in-
cluding internal consistency, as each task was 
finalised. As a result, participant recruitment 
occurred in phases, leading to varying sample 
sizes across tasks (initial N = 111). Not all par-
ticipants completed every task due to phased 
task completion and time constraints. Accord-
ingly, the task-wise sample sizes reported in 
Table 1 reflect these partially overlapping 
samples rather than independent participant 
groups. Given that the aim of Part 1 was pre-
liminary item-level psychometric screening 
rather than hypothesis testing or precise pa-
rameter estimation, the task-wise sample 
sizes were deemed appropriate for evaluat-
ing basic reliability indices and identifying 
poorly functioning tasks prior to further val-
idation. Accordingly, a formal power analysis 
was not conducted, as the primary aim was 
item screening across various tasks and the 
evaluation of item functioning. Once all tasks 
were finalised, a larger sample (N = 175) was 
recruited to examine performance relation-
ships across the complete task set and eval-
uate its underlying performance structure. 
Demographic information for participants 
who completed the initial task-wise screening 
phase is presented in Table 1. 

A total of 175 participants (84 men, 91 
women) were recruited to collect data to ex-
amine the performance structure of emotion 
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recognition across tasks. This included some 
participants who had provided their data 
for the earlier task-wise screening analyses. 
These participants ranged in age from 19 to 
62 years (Mean ± standard deviation (SD) = 
34.73 ± 14.09). The mean number of years of 
formal education obtained by these partici-
pants was 14.73 ± 3.68 years.

Measures

The emotion recognition test battery we pre-
viously developed was used in this study. It 
comprises six computerised emotion recogni-
tion tasks designed to vary systematically by 
modality (visual, auditory, cross-modal) and 
processing level (implicit vs. explicit). Four 
tasks required implicit emotion processing 
(emotion matching), and two required explicit 
emotion processing (emotion labelling). Two 
tasks each assessed emotion processing in 
the visual, auditory, and audio-visual modal-
ities. Each of the six tasks comprised 24 trials 

(four trials for each of the six basic emotions: 
happiness, sadness, fear, anger, surprise, and 
disgust), and each trial was presented until 
a response was obtained from the partici-
pant, which consisted of a numeric key press 
between 1 and 4. The tasks were developed 
and presented using Paradigm software  
(v 2.4.0.191). Accuracy of emotion identifi-
cation or matching served as the primary be-
havioural index of emotion recognition per-
formance. All stimulus databases used across 
the six tasks were accessed with prior permis-
sion from the respective developers or insti-
tutions and were used strictly for research 
purposes in accordance with the specified 
usage agreements. Following is a description 
of the six tasks comprising the MERIT battery.

Visual Implicit Emotion Recognition Task

The Visual implicit emotion recognition task 
(alternatively called the Visual implicit task; 
Figure 1a) was designed to assess implicit 

Table 1 Demographic information of the participants recruited for the task-wise psychometric 
screening 

Emotion recognition 
tasks 

Sample 
size Gender distribution Age range 

(years) 
Average Age 

(years) 
Average 

Education (years) 

Visual Implicit  101 80 women, 21 men 18-46 25.50 ± 5.80 15.99 ± 2.35 

Auditory Implicit 75 54 women, 21 men 18-41 24.19 ± 3.79 16.05 ± 2.38 

Visual target-Auditory 
response options 111 82 women, 29 men 18-41 23.63 ± 3.63 15.87 ± 2.24 

Auditory target-Visual 
response options 100 70 women, 30 men 18-41 23.65 ± 3.61 15.93 ± 2.25 

Visual Explicit  103 82 women, 21 men 18-53 25.93 ± 7.04 16.04 ± 2.66 

Auditory Explicit 99 73 women, 26 men 18-52 24.02 ± 4.64 15.94 ± 2.34 

Note. Sample sizes vary across tasks because Part 1 used staged task development and task-wise 
screening. Participants were recruited in phases as each task was finalised; therefore, the task-wise 
samples are partially overlapping (some participants completed more than one task) but not fully 
identical across all tasks. 
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(or covert) recognition of visually presented 
emotions. Each trial of the task comprised a 
facial emotion video of the upper half of a 
human face and four facial emotion videos 
of the lower half of the same face (as in the 
upper half), each displaying a different emo-
tion. The upper half of the face, displaying the 
eye region, formed the target, while the lower 
halves of the face, displaying the mouth re-
gion, formed the response choices. The lower 
halves of the face expressed different emo-
tions with only one correct response. The task 
required choosing the lower facial half, which, 
when combined with the upper half, would 
meaningfully complete the face. 

To develop the upper face and lower face 
videos, the image sequences from the cho-
sen four posers in the Cohn-Kanade Ac-
tion Unit-Coded Facial Expression Database 
(Kanade et al., 2000; Lucey et al., 2010) were 
split horizontally at the middle dividing the 
face into equal-sized upper and lower halves. 
For each emotion sequence, all the upper 
face images (ranging from neutral to the full 
emotion display) were combined to form 
upper face videos, while all the lower face 
images were combined to form lower face 
videos using Windows Movie Maker. Since 

the participants were not explicitly told that 
the matching would entail recognising the 
emotions presented in the two facial halves, 
correct matching of the facial halves indicated 
implicit emotion recognition. 

Auditory Implicit Emotion Recognition Task

The Auditory implicit emotion recognition 
task (alternatively called the Auditory implicit 
task; Figure 1b) was developed as the audito-
ry counterpart of the visual implicit task and 
was intended to assess implicit (or covert) 
recognition of auditorily presented emo-
tions. The sound clips used in this task were 
taken from the Indian Institute of Technology 
Kharagpur Simulated Emotion Hindi Speech 
Corpus (IITKGP-SEHSC; Koolagudi et al., 2011). 
This speech corpus was recorded by trained 
radio artists from the Gyanavani FM radio sta-
tion in Varanasi, India. The corpus was creat-
ed by eliciting emotional expressions through 
neutral semantic content (e.g., ‘all that glit-
ters is not gold’), allowing emotion to be con-
veyed primarily through prosody rather than 
linguistic meaning. The database includes 
recordings corresponding to seven emotion-
al categories (anger, disgust, fear, happiness, 

Figure 1 Diagrammatic representation of the visual implicit (a) and auditory implicit (b) emo-
tion recognition tasks (Images © Jeffrey Cohn).

(a)       (b) 
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sadness, sarcasm, and surprise) and a neu-
tral condition. As part of the original corpus 
validation, the emotional utterances were 
evaluated by postgraduate and research stu-
dents from IIT Kharagpur, who identified the 
expressed emotion from a fixed set of labels. 
Overall recognition accuracy for the corpus 
was reported at 74%, indicating acceptable 
perceptual validity. For the purposes of the 
present study, a subset of 24 auditory stimuli 
was selected, comprising four exemplars for 
each basic emotion category.

In this task, a target sound clip appeared in 
the upper centre of the laptop screen with four 
numbered audio clips as response options giv-
en below. This task required selecting the emo-
tion clip presented in the response that best 
matched the one in the target. In all five sound 
clips (1 target + 4 response choices) present-
ed in each trial, the neutral statement spoken 
was the same, but the gender of the speaker 
differed for the target audio and the response 
clips; for instance, if the target audio was a 
male voice, then the response audio clips con-
tained the same statement spoken in a female 
voice, and vice versa. The same statement was 
chosen for the five sound clips of a particular 

trial so that variation in the length of the sound 
clips and the spoken words would not affect 
the responses. This difference in the gender 
of the speaker in the target and response 
audio clips was created so that participants 
matched on the basis of emotional similarity 
rather than structural similarities between the 
target and response clips. The target sound 
clip was played twice, followed by a one-time 
presentation of each of the response audio 
clips from 1 to 4, and thereafter this pattern 
of sound clips presentation was repeated until 
the participants entered a response.  Since the 
participants were not explicitly told to match 
the audio clips based on the similarity of the 
emotional information presented, correct re-
sponding (emotional match between target 
and test) was considered to indicate an implicit 
processing of emotions. 

Visual Target-Auditory Response Options 
Cross-modal Emotion Recognition Task

The Visual target-auditory response options 
cross-modal emotion recognition task (alter-
natively called the Visual target-auditory re-
sponse options task) (Figure 2a) was intended 

(a)       (b) 

 

 Figure 2 Diagrammatic representation of the visual target-auditory response options task and 
the auditory target-visual response options task (Images © Jeffrey Cohn).
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to assess implicit emotion recognition through 
a cross-modality matching of emotional infor-
mation. In this task, a full-face emotion video 
was presented as the target in the upper cen-
tre of the laptop screen with four numbered 
audio response options. 

To develop the full-face emotion videos 
used in this task, images from each poser, 
ranging from neutral to the target emotion, 
were simply combined in Windows Movie 
Maker. At the beginning of every trial in this 
task, the audio clips started playing automat-
ically one after the other. After the fourth 
audio clip had played, the audio clips started 
playing again, sequentially from the first au-
dio clip. This looping of the audio clips and 
of the facial emotion video continued until a 
response was recorded from the participant. 
Implicit processing was inferred because no 
instruction was given to match stimuli based 
on emotional similarity, and correct respons-
es required integration of emotional informa-
tion across modalities.

Auditory Target-Visual Response Options 
Cross-modal Emotion Recognition Task

The Auditory target-visual response options 
cross-modal emotion recognition task (al-

ternatively called the Auditory target-visual 
response options task) (Figure 2b) was devel-
oped to counterbalance the Visual target-au-
ditory response options task and therefore 
entailed matching of a target audio with its 
corresponding facial emotion out of the giv-
en four choices. The full-face emotion videos 
used in this task were developed in the same 
manner as for the Visual target-auditory re-
sponse options task. The audio clip and the 
facial videos began playing automatically at 
the start of each trial and looped repeatedly 
throughout the trial. The accuracy of emotion 
recognition on this task was considered to tap 
implicit emotion processing, as participants 
were not prompted to match the visual and 
auditory stimuli on the basis of the similarity 
of the emotions expressed.

Visual Explicit Emotion Recognition Task

In the Visual explicit emotion recognition task 
(alternatively called the Visual explicit task; 
Figure 3a), full-face videos displaying different 
emotions were presented in the upper centre 
of the computer screen, with four response 
options (Hindi names of the emotions) given 
below. One of the labels was the correct re-
sponse option denoting the emotion expressed 

(a)       (b) 

 

 Figure 3 Diagrammatic representation of the visual explicit emotion recognition task and the 
auditory explicit emotion recognition task (Images © Jeffrey Cohn).
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in the facial video, while the remaining three 
were distractor labels. The distractor labels al-
ways included a ‘neutral’ emotion label, while 
the remaining two response options included 
randomly selected labels from the remaining 
five basic emotions. This was an explicit task, 
as participants were instructed to label the 
emotions in the facial expression video. 

Auditory Explicit Emotion Recognition Task

The Auditory explicit emotion recognition 
task (alternatively called the Auditory explicit 
task; Figure 3b) presented participants with a 
target audio clip and four emotion labels (in 
Hindi). One of the emotion labels in each tri-
al was neutral, while another was the correct 
emotion label for the emotion presented in 
the sound clip. The remaining two were ran-
domly selected from the five remaining basic 
emotions (excluding the correct emotion la-
bel). The audio clip played in loops through-
out the trial or until a response was entered. 
The participants were required to label the 
emotion expressed in the sound clip.

Procedure

For the task-wise screening phase, partici-
pants were tested individually in the labora-
tory. They were asked to provide a written 
informed consent, following which their de-
mographic information was collected. Partic-
ipants were administered the six tasks one by 
one, with about a 10-minute rest period be-
tween tasks. Participants who did not wish to 
complete all six tasks were allowed to leave. 
For implicit tasks, participants were not asked 
to explicitly label emotions. Instead, they 
were instructed to make speeded matching 
decisions (e.g., identify which of the present-
ed options best matched the target stimulus) 
using labelled response keys. Practice trials 
were provided before each task to ensure 

comprehension. For the explicit tasks, par-
ticipants were instructed to carefully observe 
or listen to each stimulus and to identify the 
emotion being expressed. Participants were 
instructed to identify the emotion expressed 
in each stimulus by pressing the key corre-
sponding to their chosen emotion label. Par-
ticipants were told to respond as quickly and 
as accurately as possible. Practice trials were 
provided before each explicit task to ensure 
that participants understood the instructions 
and response format. Following completion 
of the tasks, participants were debriefed 
about the general purpose of the study (emo-
tion recognition across tasks and modalities), 
and any questions were addressed.

For the performance structure analysis 
conducted during Part 1, data from partici-
pants who completed all six tasks were used 
for inter-task correlation analyses (N = 63). 
Item-level indices (corrected item–total cor-
relations, item difficulty, and alpha-if-item-de-
leted) were computed to ensure adequate 
task functioning prior to performance-based 
analyses. Cronbach’s alpha values above .60 
were considered acceptable for the purpos-
es of exploratory analysis (Herzmann et al., 
2008). Inter-task Pearson correlations were 
computed to examine shared variance across 
tasks. 

Results

Task Functioning and Internal Consistency

The Cronbach’s alpha reliabilities of the six 
tasks, along with the ranges of item–total cor-
relations and item difficulties, are shown in 
Table 2. Across tasks, internal consistency esti-
mates fell within acceptable ranges with most 
items demonstrating moderate item–total 
correlations and item difficulty values within 
conventional bounds. A small number of items 
showed item difficulty values above .90, indi-
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cating ceiling-level performance. These items 
were retained to preserve coverage of the 
full performance range across tasks, as ceiling 
performance on a limited subset of items does 
not necessarily undermine task-level reliabili-
ty in non-clinical samples. The proportion of 
such items was kept minimal.

Overall, the pattern of item difficulties and 
internal consistency estimates indicated that 
the six tasks functioned adequately as be-
havioural measures of emotion recognition 
performance in the present sample. 

The alpha-if-item-deleted values for all the 
items of the six tasks were less than or equal 
to the overall alpha for the respective task ex-
cept for item 3 of Fear (visual implicit task), 
item 2 of Anger and items 3 and 4 of Disgust 
(auditory implicit task), item 3 of Fear and 1 
of Disgust (visual target-auditory response 
options task), item 4 of Fear, item 3 of Disgust, 
item 3 of Happy, and item 3 of Surprise (audi-
tory target-visual response options task), and 
item 4 of Sadness and 1 and 3 of Fear (audi-
tory explicit task). Removal of these items re-
sulted in only negligible changes to task-level 

alpha values, and therefore, these items were 
not dropped. 

Discussion

In the present study, six emotion recognition 
tasks varying in level of processing and sen-
sory modality were examined to characterise 
task functioning across differences in process-
ing level (implicit vs. explicit) and stimulus 
modality. The tasks included two unimodal 
implicit as well as explicit tasks in the visual 
and auditory modalities and two cross-modal 
tasks (which were implicit by design). Rath-
er than assuming equivalence across tasks, 
the present approach incorporated multiple 
task types that differ in cognitive and per-
ceptual requirements, allowing evaluation of 
task functioning across processing levels and 
modalities. The implicit tasks are relatively 
uncommon in the emotion recognition litera-
ture, as most existing measures rely on explic-
it emotion identification.

In the auditory domain, the present implic-
it task employed semantically neutral Hindi 

Table 2 Internal-consistency reliabilities, ranges of item-total correlations and item difficulties 
for the six emotion recognition tasks 

Emotion recognition 
tasks 

Cronbach’s alpha Range of item-total 
correlations 

Range of item 
difficulty 

Visual Implicit  .708 .126 - .507 .27 - .97 

Auditory Implicit .820 .115 - .563 .28 - .92 

Visual target-Auditory 
response options .713 .124 - .398 .20-.92 

Auditory target-Visual 
response options .685 .002 - .497 .27- .94 

Visual Explicit  .700 .209 - .405 .49- .98 

Auditory Explicit .656 .085 - .468 .71- .96 
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statements spoken with different emotional 
prosodies, allowing emotion recognition to be 
assessed with minimal semantic confounding 
and within a linguistically appropriate con-
text. The two cross-modal implicit tasks were 
designed to approximate everyday emotion 
recognition, in which emotional information 
is often conveyed simultaneously across mul-
tiple sensory channels. These tasks, therefore, 
allowed examination of how emotional cues 
are matched across modalities under minimal 
explicit instruction. The auditory explicit task 
addressed a relative gap in the literature, as 
explicit labelling of vocal emotions (partic-
ularly using culturally appropriate, semanti-
cally neutral stimuli) has been less frequently 
examined. Similarly, the visual explicit task 
used dynamic facial expressions rather than 
static images (as in most previous databases), 
which may better reflect real-world emotion 
recognition.

The examination of task functioning indi-
cated adequate internal consistency and item 
performance across all six tasks, suggesting 
that they operated as stable behavioural 
measures within the present sample. While 
further work with larger and independent 
samples would be necessary to establish gen-
eralisability, the present findings indicate that 
the tasks were sufficiently sensitive to capture 
individual variabilities in emotion recognition 
performance.

Task-level performance patterns differed as 
a function of processing level and modality. 
Implicit tasks exhibited a wider range of item 
difficulties, including relatively challenging 
items, whereas explicit tasks showed a nar-
rower difficulty range with some items ap-
proaching ceiling performance. These patterns 
suggest that implicit emotion recognition may 
impose greater perceptual or integrative de-
mands than explicit labelling. Modality effects 
were also evident: during explicit processing, 
auditory stimuli were generally easier to rec-

ognise than visual stimuli, whereas during 
implicit processing, tasks involving multiple 
auditory inputs were more demanding than 
those involving multiple visual inputs. Togeth-
er, these findings highlight the importance 
of considering both modality and processing 
level when interpreting emotion recognition 
performance.

The task-level performance patterns ob-
served in the present study can be considered 
alongside prior emotion recognition research 
examining performance across different task 
formats and modalities. Previous multimodal 
investigations, such as the MERT (Bänziger et 
al., 2009), and large-scale syntheses of emo-
tion recognition tasks (Schlegel et al., 2017) 
have demonstrated that emotion recogni-
tion performance varies across task configu-
rations, with only moderate correspondence 
across different measures. While these stud-
ies did not explicitly contrast implicit and ex-
plicit task difficulty, their findings underscore 
the broader point that task structure and 
stimulus characteristics influence observed 
performance. In this context, the wider range 
of item difficulty observed for implicit tasks in 
the present study highlights how variations 
in processing demands may shape emotion 
recognition outcomes, even when tasks are 
intended to assess the same underlying con-
struct.

Part 2: Validation and exploratory analysis 
of performance across the MERIT battery

Method

Participants

With six observed variables, the sample size 
used in Study 2 (N = 175) exceeds the com-
monly recommended subject-to-variable ratios 
for exploratory factor analysis. Methodologi-
cal work has shown that when communalities 
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are moderate to high, and factor loadings are 
strong, stable EFA solutions can be obtained 
with relatively modest sample sizes (Costello 
& Osborne, 2005; Lorenzo-Seva & Ferrando, 
2024). In the present analysis, all tasks demon-
strated strong loadings on the dominant fac-
tor, supporting the adequacy of the sample 
for exploratory purposes. All participants  
(N = 175) were Asian Indians of middle-class 
socio-economic status, as per the BG Prasad 
socio-economic classification in India (Khair-
nar et al., 2016). Participants for Part 2 of the 
study were recruited from undergraduate and 
postgraduate colleges and from the surround-
ing community in the local region using conve-
nience sampling. Recruitment advertisements 
were circulated on online platforms such as 
Facebook and WhatsApp. The same inclusion 
and exclusion criteria as Part 1 were applied.

Measures

The same six emotion recognition tasks de-
scribed in Part 1 were administered in the 
present study. 

Procedure

Before arriving at the experimental session, 
participants were requested to avoid caf-
feine and alcohol, as well as heavy exercise, 
for about two hours prior to their arrival to 
minimise short-term physiological arousal 
and the related changes in blood pressure 
that could influence emotion recognition 
performance. This instruction was guided 
by prior evidence linking blood pressure 
and related physiological functioning with 
individual differences in emotion processing 
and recognition accuracy (Jain et al., 2017; 
McCubbin et al., 2011, 2014; Mishra & Shuk-
la, 2026; Pury et al., 2004; Raj et al., 2024; 
Shukla et al., 2017, 2018, 2019, 2024; Shukla 
& Acharya, 2025; Shukla & Pandey, 2024). 

When the participants arrived, they were 
asked to sit in a comfortable chair for about 
10 minutes, during which time their demo-
graphic information was collected. Only such 
participants were allowed to continue with 
the study who had reported no smoking, 
drinking of alcoholic beverages, and who 
were not being treated for any ailment and 
were not on any kind of medication. Partici-
pants were then given all necessary informa-
tion about the study and asked to fill out a 
consent form if they wished to participate. 
Consenting participants were presented with 
on-screen instructions on the laptop in Hindi, 
and simultaneously, verbal instructions were 
given, depending on the task being admin-
istered. Participants were first administered 
all the implicit tasks, followed by the two ex-
plicit tasks. After participants practised each 
task for three practice trials, they were asked 
to complete the particular task. After the 
task was completed, the participants were 
thanked, and the data were analysed. The 
accuracy of emotion recognition was calcu-
lated as the percentage of correct responses. 

Results

To examine whether performance across 
the six emotion recognition tasks reflected 
shared variance, accuracy scores from all six 
tasks were subjected to an exploratory factor 
analysis (EFA). Principal components analysis 
was used as the extraction method. Bartlett’s 
test of sphericity was found to be significant 
(χ2(15) = 653.28, p < .001), indicating that 
the variables are sufficiently correlated and 
that the correlations are significantly higher 
than zero; thus, the correlation matrix is ap-
propriate for conducting factor analysis. The 
Kaiser-Meyer-Olkin measure of sampling ade-
quacy (KMO = .89) indicated that the variables 
share a high proportion of common variance, 
and that factor analysis may be appropriate-
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ly used to uncover the nature and source of 
this common variance. The determinant was 
greater than 0.00001 (Determinant = .022), 
indicating that multicollinearity was not a 
concern. 

After establishing the suitability of the data, 
principal components analysis was conduct-
ed. Inspection of the scree plot suggested a 
dominant first component; therefore, no ro-
tation was applied. The unrotated component 
matrix is presented in Table 3. 

Table 3 shows that all six tasks loaded 
strongly on a single component, accounting 
for 68.56% of the total variance. This pattern 
indicates substantial shared variance across 
tasks, despite differences in modality and pro-
cessing level. Given that each task assessed a 
distinct configuration of emotional processing 
demands, the extracted component was in-
terpreted as reflecting common performance 
variance across emotion recognition tasks 
rather than a definitive latent trait.

Although scree-plot inspection is informa-
tive, it may be subjective, particularly when 
inflection points are ambiguous (Hayton et 
al., 2004). To further evaluate the dimension-
ality of task performance, parallel analysis 
(PA) and the minimum average partial (MAP) 
procedure were conducted as complemen-
tary exploratory criteria. Parallel analysis in-

dicated that only the first eigenvalue from 
the observed data (4.11) exceeded the corre-
sponding eigenvalue obtained from random 
data (1.25). The MAP procedure likewise sug-
gested retention of a single component.

Together, these converging exploratory 
indicators suggest that performance across 
the six tasks is characterised by a dominant 
shared component, while not precluding 
task-specific variance attributable to modality 
and processing differences.

Inter-Task Associations (Convergent Validity)

Bivariate Pearson correlations were com-
puted to examine associations among per-
formance accuracy across the six emotion 
recognition tasks in the full Study 2 sample 
(N = 175). These analyses were conducted to 
assess convergent validity by examining the 
extent to which performance covaried across 
tasks differing in modality and processing de-
mands.

As shown in Table 4, all inter-task correla-
tions were statistically significant (ps < .001), 
indicating shared variance across tasks. Over-
all, the pattern of correlations suggests partial 
overlap in performance across tasks, along-
side variability that may reflect task-specific 
demands. 

Table 3 Unrotated component matrix displaying factor loadings for the six emotion recognition 
tasks 

Tasks Component 1 
‘General emotion recognition ability’  

Visual implicit .821 
Auditory implicit .853 
Visual target-auditory response options .883 
Auditory target-visual response options .860 
Visual explicit .736 
Auditory explicit .806 
Eigenvalue: 4.113 and percent variance accounted for = 68.56% 

 



		               Studia Psychologica, Vol. 68, No. 3, 2026, 280-298		              293

Discussion

This study examined how emotion recogni-
tion performance varies across tasks differing 
in modality and processing demands, with a 
particular focus on the extent to which per-
formance covaries across tasks. Exploratory 
factor analysis revealed a dominant compo-
nent on which all six tasks loaded strongly, 
accounting for approximately 69% of the total 
variance. Rather than establishing a definitive 
latent construct, this pattern indicates sub-
stantial shared variance across emotion rec-
ognition tasks that differ in sensory modality 
and level of processing.

Converging evidence from inter-task cor-
relations further supports this interpreta-
tion. Moderate but non-uniform associations 
across tasks indicate partial convergence in 
performance alongside task-specific vari-
ability. This pattern is consistent with the 
view that emotion recognition tasks draw 
on shared processing resources while also 

engaging distinct perceptual and cognitive 
mechanisms depending on modality and pro-
cessing demands. Additionally, it provides ev-
idence for the convergent validity of the tasks. 
Prior work suggests that implicit and explicit 
emotion recognition may rely on partly dis-
tinct neural and cognitive pathways (Ethofer 
et al., 2009), and that facial and vocal cues dif-
fer in the type of emotional information they 
convey, with facial expressions often provid-
ing stronger information about valence and 
vocal cues about arousal (Mauss & Robinson, 
2009). Such differences may contribute to the 
observed task-specific dissociations.

The present findings are broadly consistent 
with previous research reporting supramodal 
overlap in emotion recognition performance 
(Connolly et al., 2020) and with meta-analyt-
ic evidence indicating moderate correlations 
across emotion recognition tasks (Schlegel et 
al., 2017). At the same time, the incomplete 
overlap observed across tasks aligns with pri-
or work emphasising modality- and task-spe-
cific variance (Bänziger et al., 2009; Mayer et 

Table 4 Inter-correlations of accuracy scores across the six emotion recognition tasks 
 Visual 

Implicit 
Auditory 
Implicit 

 

Visual 
target-

Auditory 
response 
options 

Auditory 
target-
Visual 

response 
options 

Visual 
Explicit 

Auditory 
Explicit 

Visual Implicit  1      
Auditory Implicit 
 .648*** 1     

Visual target-
Auditory response 
options 
 

.732*** .743*** 1    

Auditory target-
Visual response 
options 

.630*** .704*** .751*** 1   

Visual Explicit  .496*** .518*** .528*** .531*** 1  
Auditory Explicit .559*** .594*** .598*** .628*** .645*** 1 
Note. ***p < .001 
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al., 2024). Thus, the present results contrib-
ute to this literature by empirically illustrating 
how shared and task-specific influences coex-
ist within a single multimodal task set.

Importantly, these findings do not negate 
modality-specific or valence-related accounts 
of emotion recognition. Rather, they suggest 
that such distinctions may operate alongside 
a broader performance-related component 
that captures variance common to multiple 
task configurations. In this respect, the results 
complement rather than contradict earlier 
models proposing auditory–visual or modal-
ity-based differentiation in emotion recogni-
tion.

General Discussion

Taken together, the present findings sug-
gest that emotion recognition performance 
cannot be fully characterised by a single, 
uniform ability across tasks. Instead, perfor-
mance reflects a combination of shared and 
task-specific influences shaped by modality 
and processing demands. Rather than resolv-
ing whether emotion recognition is unidimen-
sional or multidimensional, the present study 
provides empirical evidence that different 
task configurations yield partially overlap-
ping but distinct performance patterns. This 
nuanced view aligns with contemporary per-
spectives that emphasise heterogeneity in 
emotional processing rather than strong uni-
tary constructs.

When considered alongside prior multi-
modal emotion recognition research, the 
present findings show both convergence and 
extension. Similar to results obtained with 
established task batteries such as the MERT 
(Bänziger et al., 2009) and latent-variable in-
vestigations of emotion recognition perfor-
mance (Connolly et al., 2020), performance 
across tasks in the present study exhibited 
substantial shared variance, with a dominant 

component accounting for approximately 
69% of the total variance. At the same time, 
the presence of residual unexplained vari-
ance indicates that shared variance does not 
fully account for performance across all tasks. 
This pattern is consistent with meta-analytic 
evidence reporting only moderate correspon-
dence across emotion recognition measures 
(Schlegel et al., 2017) and suggests that dif-
ferences in task configuration, modality, or 
processing demands may contribute addition-
al variance beyond a common performance 
component. Importantly, the present anal-
yses do not directly isolate task-specific fac-
tors, and future research will be required to 
formally model and test these components.

Across two interlinked empirical studies, 
the present paper examined performance 
patterns in emotion recognition using a set 
of tasks that varied systematically by modal-
ity and processing level. Part 1 of the study 
demonstrated that the tasks functioned ad-
equately as behavioural measures and were 
sensitive to individual variability. Part 2 of the 
study extended these findings by showing 
that performance across tasks shared a sub-
stantial common component, while also leav-
ing room for task-specific variability.

Together, these findings suggest that emo-
tion recognition performance reflects both 
shared and context-dependent processes 
rather than a strictly uniform or fully fraction-
ated system. This interpretation aligns with 
contemporary perspectives in cognitive and 
affective science that emphasise heterogene-
ity in emotional processing across tasks and 
contexts. This pattern is broadly consistent 
with prior multimodal and latent-variable 
studies reporting substantial shared variance 
alongside task-specific influences in emotion 
recognition performance.

The present work also contributes to 
cross-cultural emotion research by employ-
ing linguistically and culturally appropriate 
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auditory stimuli, thereby reducing semantic 
and cultural confounds in vocal emotion rec-
ognition. While the visual stimuli were not 
culture-matched, the inclusion of Hindi-lan-
guage auditory tasks represents an important 
step toward broadening the cultural scope of 
emotion recognition research.

Taken together, the internal consistency 
estimates and the emergence of a coherent 
latent structure provide initial psychometric 
support for the reliability and construct va-
lidity of the MERIT battery. While the pres-
ent findings do not constitute exhaustive 
validation, they offer foundational evidence 
that the tasks consistently assess a common 
underlying construct of emotion recognition. 
Rather than claiming full standardisation at 
this stage, the present study provides initial 
psychometric grounding for the task set and 
demonstrates its utility as an empirical frame-
work for examining how emotion recognition 
performance varies across task demands. 
This framework may be particularly useful for 
future research investigating individual dif-
ferences, cultural influences, and contextual 
modulation of emotional processing.

Limitations and Future Directions

Several limitations warrant consideration. 
First, the staged nature of task development 
and sampling limits the extent to which con-
clusions can be generalised. Second, the use 
of facial stimuli from a racial group other than 
the participants’ introduces the possibility of 
cross-race effects (Elfenbein & Ambady, 2002). 
Future studies should use culturally matched 
visual stimuli to isolate emotion recognition 
performance from perceptual familiarity ef-
fects more precisely. Third, although the task 
set spans visual, auditory, and cross-modal 
domains, it does not encompass all channels 
of emotional communication, such as tactile 
or olfactory cues. Lastly, although the sample 

size used in Part 2 of the study was adequate 
for an exploratory factor analysis, given the 
small number of observed variables and the 
strength of the factor loadings, the present 
findings should be interpreted as preliminary. 
Future research should seek to replicate the 
factor structure of the MERIT battery in larger 
independent samples to establish further the 
stability and generalisability of the observed 
latent structure.

Conclusion

The present study provides empirical evi-
dence that emotion recognition performance 
across diverse tasks is characterised by sub-
stantial shared variance, with residual vari-
ance indicating that common performance 
factors do not fully account for all observed 
differences across tasks. By examining per-
formance across implicit and explicit tasks 
and multiple sensory modalities, the findings 
illustrate how task configuration and process-
ing demands may shape observed emotion 
recognition outcomes. Rather than defini-
tively resolving whether emotion recognition 
constitutes a strictly single ability, the present 
work clarifies how convergence across tasks 
can coexist with residual divergence in perfor-
mance. Accordingly, the findings provide ini-
tial evidence for the reliability and construct 
validity of a multimodal assessment of emo-
tion recognition, while underscoring the need 
for further validation across populations and 
contexts. Future research using larger sam-
ples, confirmatory modelling, and culturally 
matched stimuli will be essential for further 
elucidating the structure of emotion recogni-
tion.
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