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ABSTRACT: The COVID-19 pandemic has transformed
nonverbal communication by introducing face masks into daily
interactions, particulatly affecting adolescents during a critical phase
of socioemotional development. This study investigates how face
masks influence the accuracy and cognitive processing of basic
facial emotion recognition among Indonesian adolescents.
Employing a between-subjects experimental design, 200
adolescents aged 12—18 were randomly assigned to view masked or
unmasked facial expressions depicting six basic emotions. Emotion
recognition accuracy, reaction times, and confidence ratings were
collected using the Labvanced platform. The results indicate that
face masks significantly reduce the accuracy of emotion recognition,
with the most pronounced impairments observed for disgust and
fear. Reaction times were longer across all masked conditions,
suggesting increased cognitive load. Anger and sadness, which are
more discernible from the eye region, maintained relatively higher
recognition rates. Adolescents employed compensatory strategies,
such as focusing on the eye region and contextual cues, but these
were insufficient to fully counteract the interpretive challenges
introduced by masking. The findings have critical implications for
adolescent mental health and educational environments. Impaired
emotion fecognition may contribute to social withdrawal,
miscommunication, and emotional dysregulation, ultimately
affecting academic performance and peer relationships. These
challenges are further complicated by cultural norms in Indonesia
that may discourage overt emotional expression. Prolonged mask-
wearing may also disrupt the development of emotional intelligence
and social cognition. Interventions that promote emotion literacy
particularly those that address masked and ambiguous facial cues
are recommended. Schools, parents, and policymakers should work
collaboratively to support adolescents through targeted educational
programs and culturally sensitive socioemotional training.
Keywords: Emotion Recognition; Face Masks, Adolescents,
Cognitive Load, Social-Emotional Development, Indonesia,
Cultural Context.
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INTRODUCTION

Facial emotion recognition is a fundamental skill for communication, empathy, and social

interaction. For adolescents, who are in a critical stage of socioemotional development, accurate
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interpretation of facial cues supports peer relationships, identity formation, and resilience (Chester
etal,, 2022; Verroca et al., 2022). Cognitive processes involved in emotion recognition also involve
integrating both facial and contextual cues, suggesting a complex interplay between cognitive
abilities and social functionalities (Ziccardi et al., 2021). Enhancing these skills during adolescence
is essential for establishing relationships and understanding interpersonal dynamics, indicating the
importance of fostering environments where such skills can be developed and honed (Fuchs et al.,
2024; Ross & George, 2022).

Emotional literacy and perception continue to evolve during adolescence, as teenagers build deeper
levels of self-awareness and empathy. A comprehensive understanding of emotions through facial
expressions not only facilitates stronger peer connections but also reinforces positive identity
formation. Adolescents who possess higher emotional acuity tend to display enhanced coping
mechanisms in social settings, resilience in conflict resolution, and better psychological well-being.
These developmental traits underpin the argument that emotion recognition should be viewed not
only as a psychological function but also as a foundational life skill vital for adolescent success in

varied social contexts.

The COVID-19 pandemic has catalyzed a seismic shift in nonverbal communication modalities,
particularly among school-aged populations. With widespread mask-wearing as a public health
measure, visibility of critical emotional expressive cues has been dramatically hindered (Hysenaj et
al., 2024; Marini et al., 2021). This obstruction has necessitated adaptations in communication
strategies since children and adolescents rely heavily on facial expressions to interpret emotions
and derive meaning from social interactions (Freud et al., 2022; Levitan et al., 2022). Emerging
evidence suggests a corresponding increase in social anxiety and communication difficulties during
this period, likely due to the challenges in reading masked faces, which complicates social
exchanges within educational settings (Grahlow et al., 2022). These alterations in nonverbal
communication underscore the importance of heightened emotional awareness and adaptability in
adolescents as they navigate these unprecedented challenges (Barrick et al., 2021; Giilbetekin et al.,
2023).

Prolonged mask use may have lasting consequences, forcing adolescents to rely on compensatory
strategies such as eye-region focus and contextual inference. However, these strategies may not
fully replace holistic facial interpretation, raising concerns for long-term social fluency.

Research concerning the effects of mask-wearing on emotion recognition has yielded nuanced
insights that vary across different age groups. Generally, younger children show varying degrees
of detriment in their ability to identify emotions due to their developmental stage and reliance on
facial expressions for social cues ((Proverbio & Cerri, 2022). Older adolescents and adults
demonstrate somewhat improved recognition abilities for certain emotions, notably anger and
sadness, which are often less affected by the occlusion of the lower half of the face (Tsantani et
al., 2022). Nevertheless, studies consistently show that overall accuracy in recognizing emotions
decreases with mask-wearing, with specific emotions like happiness and disgust proving
particularly difficult (McCrackin et al., 2023). This points to a collective need to investigate targeted
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interventions that can support emotional recognition in educational contexts during and after the
pandemic.

These findings also highlight the relevance of emotion-specific vulnerability to occlusion. For
example, while anger may be signaled robustly through brow and eye movements, emotions like
happiness rely heavily on mouth visibility. This divergence reinforces the necessity for emotion-
targeted training interventions, which might help mitigate perceptual losses. Schools and
counseling systems can be instrumental in this process by incorporating emotion recognition
modules tailored to the current masked reality.

Cultural contexts further complicate the landscape of how facial emotions are interpreted.
Previous studies indicate that cultural background significantly influences the perception and
expression of emotions, with variations in how individuals interpret facial cues based on cultural
education and socialization (Grenville & Dwyer, 2022). For instance, collectivist cultures may
emphasize emotional expressions that convey group harmony, while individualistic cultures may
reward more overt emotional displays of personal satisfaction (Kulke et al., 2021). This cultural
variability highlights the importance of contextual and cultural factors in emotion recognition,
suggesting that global studies must consider these differences to fully understand the dynamics of
expression and interpretation in diverse populations. Such considerations also emphasize the
necessity of culturally sensitive approaches in educational and psychological practices designed to
enhance emotional recognition skills.

Within the specific realm of Indonesian adolescents, existing studies on emotional development
and perception accuracy are sparse yet emerging. Research indicates that this demographic, much
like their global peers, faces emotional perception challenges exacerbated by social norms and
environmental factors unique to their cultural context (Kastendieck et al., 2023). The pandemic
has likely influenced this further, with adolescents in Indonesia experiencing disruptions in
traditional forms of socialization that facilitate nonverbal communication mastery (Mastorogianni
etal., 2024). Nonetheless, the intersectionality of cultural identity and emotion perception provides
fertile ground for examining localized approaches to enhance emotion recognition frameworks,
thereby adapting global understandings to culturally relevant practices that support Indonesian
adolescents in navigating their emotional development more effectively (Marini et al., 2021).

Therefore, this study investigates how face masks affect the accuracy, reaction times, and
confidence of Indonesian adolescents when recognizing basic facial emotions. We hypothesize
that mask-wearing will significantly reduce recognition accuracy and increase cognitive load, with
variations across specific emotions.

METHOD

This study employed a between-subjects experimental design. Participants were randomly
assigned using a computerized randomization algorithm into one of two conditions: masked-face
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or unmasked-face. Randomization ensured equal probability for each participant to be assigned
to either condition, minimizing selection bias.

A total of 200 Indonesian adolescents (aged 12 to 18) were recruited from junior and senior high
schools. This age range was selected because it represents a critical developmental stage in
socioemotional growth, during which facial emotion recognition skills undergo significant
refinement (Rodger et al., 2015). The sample was stratified by age and gender to ensure
representativeness across early and late adolescence. Informed consent was obtained from all
participants and guardians, with ethical clearance secured through the institutional review board.

Facial stimuli were selected from validated emotion recognition stimulus sets, including the
Geneva Emotion Recognition Test (GERT), the Ekman Emotion Hexagon Test, and the
Diagnostic Analysis of Nonverbal Accuracy (DANVA). These tools were chosen based on their
cross-cultural validation and high internal consistency in identifying universal emotions(Jenkins,
2017).

Stimuli included high-resolution images with and without surgical masks digitally superimposed,
ensuring that the mask condition altered only the lower facial area while preserving consistency
in the upper-face region. To minimize bias, emotions were presented in randomized order across
participants.

The experiment was conducted online using the Labvanced platform, an interactive web-based
research tool widely adopted in psychological research (Matsumoto & Wilson, 2022). The
platform allowed researchers to track both reaction times and selection accuracy with millisecond
precision. Participants accessed the platform via personal or school-issued devices in supervised
settings.

Each session began with practice trials followed by 30 test trials, five for each emotion. Fach
image was displayed for five seconds, and participants responded by selecting one of six emotion
labels. Reaction times were automatically recorded. Participants also rated their confidence on a
7-point Likert scale after each response.

e Accuracy Score: Proportion of correctly identified emotions.

e Reaction Time: Time (in milliseconds) from stimulus onset to response selection.

e Confidence Rating: Self-reported certainty about response on a scale of 1 (not confident) to
7 (very confident).

Data were analyzed using SPSS version 26. Descriptive statistics (means, standard deviations)

were calculated for each dependent variable. Inferential analyses included:

e Independent Samples t-test: To assess mean differences between masked and unmasked
groups for each emotion.

o Two-Way ANOVA: Examining interaction effects between face condition and emotion type
on accuracy and reaction time.
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e Repeated Measures ANOVA: Applied to within-subject comparisons for accuracy across
emotion types (where applicable).

Where assumptions of normality or homogeneity of variance were violated, non-parametric
alternatives such as the Mann-Whitney U test or Kruskal-Wallis test were used (Levy, 2022).
Effect sizes (Cohen’s d or n?) were reported to assess practical significance.

e Stimulus Validity: Stimuli were pilot-tested on a separate sample to ensure clarity and cultural
relevance.

e Technical Integrity: Labvanced settings ensured consistent latency across devices.

e Participant Engagement: Real-time feedback and minimal delay were incorporated to sustain
attention.

The selected stimulus sets (GERT, DANVA, Ekman Hexagon) are widely used and reliable in
cross-cultural research. They were selected because they minimize cultural bias by focusing on
universal facial cues, which is particularly relevant in Indonesia where standardized local
instruments are limited. The Labvanced platform was used for its precision and adaptability in
remote experimental settings.

The study followed APA ethical guidelines, including informed consent, confidentiality, and the
right to withdraw. No identifiable personal data were collected. Results were anonymized and
stored securely for analysis.

This rigorous methodological framework was designed to yield reliable insights into how face
masking affects adolescents’ emotional perception in a controlled yet ecologically valid setting.

RESULT AND DISCUSSION

Emotion Recognition Accuracy

Descriptive analysis revealed a consistent pattern of lower recognition accuracy under the masked
condition across all six basic emotions. For instance, recognition of disgust dropped from 88.8%
(unmasked) to 73.4% (masked), while anger dropped from 85.6% to 76.1%. In practical terms, this
means that adolescents were much more likely to misinterpret disgust or anger when a mask
covered the lower half of the face.

These findings reflect broader trends noted in existing literature. Adolescents tend to recognize
happiness and anger with greater accuracy due to their more distinct facial cues, particularly in the
upper face (Rodger etal., 2015; Vetter et al., 2018). Emotions like sadness and fear, typically scoring
around 40—60% in some studies (Dan, 2020), also exhibited diminished recognition here, although
slightly above the lower bounds of typical adolescent ranges. The results corroborate earlier reports

that face masks obscure key emotional indicators, particularly for expressions dependent on the
lower half of the face (Blazhenkova et al., 2022).
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Misinterpretation was especially evident for disgust, which was often confused with anger or
sadness. This aligns with research noting disgust as particularly vulnerable to misinterpretation due
to occlusion of the mouth and nose areas, which contain critical muscular cues (Perry et al., 2017).
Meanwhile, anger recognition remained relatively resilient, confirming previous assertions about
the robustness of upper facial indicators such as eyebrow compression and intense gaze ((Reigeluth
et al,, 2010).

Reaction Time

Reaction times were consistently longer in the masked condition. For example, adolescents took
an average of 947 ms to recognize disgust in unmasked faces but needed 1212 ms when the face
was masked. In everyday interactions, this slower response may translate into hesitation or delayed
reactions during conversations, potentially affecting smooth social exchanges.

This delay in reaction time is indicative of elevated cognitive load, as confirmed by prior findings
that complex or ambiguous facial cues prolong decision-making (Volkaert et al., 2024). Emotions
that were easier to identify, such as happiness and anger, also maintained faster recognition times
and higher confidence ratings, supporting the notion that faster recognition often correlates with
confidence (Patel et al., 2022).

Adolescents' susceptibility to delayed recognition, particularly for emotions like fear and disgust,
suggests developmental limitations in quickly resolving ambiguous cues (Hoyland et al., 2017)).
Their ongoing socio-emotional maturation could explain this heightened sensitivity to facial
occlusion, as supported by Simcock et al. (2020) and Taylor et al. (2015).

Normative Comparison and Interpretation

The normative reaction time for adolescents in emotion recognition tasks generally ranges from
500 milliseconds to approximately 3000 milliseconds, depending on stimulus complexity and
context (Yuan et al., 2015). The mean reaction times in this study, while within this range, indicate
that mask-induced ambiguity nudges response latencies toward the upper end. Such temporal
shifts reinforce the interpretation that face masking increases the perceptual demands placed on

adolescent viewers.
Summary of Findings

Overall, the results show a clear pattern: masks reduce both the accuracy and speed of emotion
recognition. Adolescents most often struggled with disgust and anger, while happiness and neutral
expressions remained the easiest to identify. These findings suggest that in classrooms or peer
interactions, adolescents may misread negative emotions or respond too slowly, creating potential

barriers to social communication.

These results provide empirical support for the hypothesis that facial masking impairs adolescents’
ability to identify and interpret emotional expressions. The findings carry important implications
for educational and social policy as they suggest that persistent use of masks in adolescent

environments could hinder nonverbal emotional communication.
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Interpretation of Key Findings

This study demonstrates that mask-wearing significantly reduces recognition accuracy and
increases reaction times among Indonesian adolescents, with disgust and fear most affected. These
findings confirm global evidence (McCrackin et al., 2023) but add new insights by showing that
the effects also hold in a Southeast Asian, collectivist cultural context. The contribution lies in
highlighting that even within cultural norms of emotional restraint, adolescents still struggle with
masked expressions, suggesting a universal impact of masks on emotion recognition.

Compensatory Strategies

A major factor influencing adolescents' ability to cope with masked social environments appears
to be the strategic reallocation of visual attention. The shift in gaze toward the eye region when
the lower face is obscured reflects a well-documented compensatory behavior that leverages
available emotional cues (Ikeda, 2021). This adaptation underscores the importance of the upper
facial region, which continues to provide reliable indicators for interpreting emotions such as
sadness, fear, and anger (Hildebrandt et al., 2016). However, this strategy has limitations. For
emotions like happiness and disgust, the lower facial area carries distinctive features such as smiles
ot nose wrinkling that are critical for accurate interpretation. When these features are masked, even
strategic eye fixation may not compensate for the loss.

Adolescents, still in the process of refining social-cognitive abilities, may not yet fully master these
compensatory techniques. Their reliance on the eye region is promising but may not entirely bridge
the interpretive gap introduced by masking, especially for complex or subtle emotions.
Additionally, some adolescents may rely more on contextual or environmental information to
decode emotional states, pointing to a multi-modal compensatory strategy that integrates body
language, tone of voice, and situational awareness. Understanding these strategies can help shape
interventions that enhance resilience in masked or visually restrictive environments.

Developmental and Cultural Considerations

The developmental trajectory of emotion recognition during adolescence intersects profoundly
with cultural norms and practices. Adolescents are increasingly responsive to social cues and
heavily influenced by peer dynamics. This developmental sensitivity makes them particularly
vulnerable to disruptions in emotional perception caused by face masking. Compounded with
cultural expectations, such as emotional restraint in collectivist societies like Indonesia, these
adolescents may face compounded challenges. Cultural scripts that prioritize group harmony over
individual emotional expressiveness can lead to muted or ambiguous emotional displays, making
facial emotion recognition even more challenging under mask conditions (Kuehne et al., 2021).

This cultural emphasis on restraint may also shape how adolescents interpret others' emotions. In
such settings, adolescents might be less accustomed to overt emotional cues, thereby placing
greater reliance on subtle facial signals that are compromised by masking. As a result, interventions
aimed at improving emotion recognition must be culturally nuanced, taking into account localized

expressions, emotional norms, and display rules.
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Psychological and Educational Implications

The inability to recognize emotions accurately can contribute to miscommunication, anxiety, and
withdrawal, consistent with previous studies (Ikeda, 2021). Our findings extend this evidence by
linking slower reaction times to increased cognitive load, which in school settings may manifest as
hesitation in peer interactions or reduced participation. This makes the case for schools to integrate
social-emotional learning programs tailored for masked or ambiguous communication.

The educational system has a responsibility to recognize these psychological dimensions and
provide scaffolding to help adolescents navigate the masked or partially obscured social world.
Schools should consider integrating social-emotional learning (SEL) curricula that incorporate
modules on interpreting partial facial expressions, nonverbal communication, and empathy-
building exercises. Such programs could serve as both preventive and rehabilitative measures for
socioemotional disruptions brought about by face masking.

Reaction Time as Cognitive Load Indicator

The increased reaction times observed in this study suggest that facial occlusion imposes a
cognitive toll on adolescents. When essential visual cues are removed, adolescents require more
time to interpret what they see, reflecting greater mental effort and reduced processing fluency.
This finding is consistent with broader psychological theories that associate longer reaction times
with heightened cognitive load, especially in tasks involving ambiguity or incomplete information
(Volkaert et al., 2024).

These findings have real-world implications. In fast-paced social or educational settings where
quick emotional interpretation is essential such as classroom discussions, peer feedback, or conflict
resolution slower emotional recognition may impair adolescents’ ability to respond appropriately
or in a timely manner. Over time, this lag in emotional processing can contribute to social missteps
or miscommunication, further reinforcing anxiety or social withdrawal.

Longitudinal Effects of Mask-Wearing

The sustained use of face masks during a formative developmental period may yield long-term
consequences for adolescents’ socioemotional growth. Prolonged exposure to partially visible
faces may interfere with the internalization of emotional cues, a process typically solidified during
middle and late adolescence. This deprivation may weaken the neural pathways responsible for
automatic emotion recognition, potentially stunting the development of emotional intelligence,
empathy, and social problem-solving skills (Iffland & Neuner, 2020).

Longitudinal data will be necessary to fully understand the extent of this impact, but existing cross-
sectional findings are concerning. If left unaddressed, these deficits could extend into adulthood,
affecting future relationships, workplace dynamics, and emotional resilience. Preventive
educational programming and parental engagement will be essential to support healthy
socioemotional development during and after extended periods of masked interaction.
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Adaptive Resilience and Educational Strategies

While adolescents showed adaptability through eye-gaze shifts and contextual inference, the
variation across individuals indicates unequal resilience. Building on these strengths, structured
training such as classroom roleplays or digital emotion recognition modules could help standardize
coping skills. This study therefore contributes practical recommendations for educational policy
and intervention in Indonesia.

Educational strategies should be multifaceted. Training programs can include simulations of
masked and unmasked interactions, interactive role-plays, and visual cue identification exercises.
Technological tools, such as augmented reality (AR) or virtual emotion simulators, could be used
to improve adolescents’ proficiency in decoding emotions with partial information. Teachers and
school psychologists should also receive training in identifying signs of socioemotional disruption
linked to impaired emotion recognition.

Parental and community involvement further enhances these efforts. Encouraging open
conversations about emotions at home, validating adolescents’ interpretive challenges, and
modeling effective emotional communication can create a more supportive ecosystem for
emotional learning. The goal should be to create environments both digital and physical that
nurture adolescents’ emotional growth despite the constraints imposed by mask-wearing.

CONCLUSION

This study demonstrates that face masks significantly impair Indonesian adolescents’ ability to
recognize basic facial emotions. The data showed a reduction in recognition accuracy, especially
for disgust and fear, and increased reaction times, reflecting added cognitive load. These findings
confirm global evidence while extending it to a collectivist cultural context, highlighting both
universal and culture-specific challenges in emotion perception during adolescence.

However, the study has several limitations. The use of static images rather than dynamic
interactions may not fully capture real-life social exchanges, and the sample was limited to school-
based adolescents in Indonesia, which may restrict generalizability. Future research should employ
longitudinal designs to examine whether mask-related difficulties persist after adolescence and

explore the role of multimodal cues such as body language and vocal tone.

Despite these limitations, the results underscore the need for culturally sensitive interventions that
strengthen adolescents’ emotion literacy. Schools and policymakers should consider integrating
social-emotional learning programs that address masked and ambiguous facial expressions. By
acknowledging both the vulnerabilities and adaptive capacities of adolescents, future initiatives can
help ensure that socioemotional development remains robust, even under constrained

communication conditions.
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