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Abstract

Two core controversies persist in the research on the automatic processing of emotional words. The
first centers on how emotion-label words and emotion-laden words differentially modulate the
automatic processing. The second concerns whether the automatic processing of emotional words in a
second language (L2) can attain native-like automaticity and efficiency. To examine these questions, the
present study employed an emotional Stroop task with 31 Chinese-English bilinguals of
upper-intermediate proficiency. Results demonstrated a cross-language positivity advantage, reflected
in faster responses to positive than to negative and neutral words. Critically, word type significantly
moderated this valence effect: it was robust for emotion-label words but attenuated for emotion -laden
words. Reaction-time data further indicated no significant disadvantage for L2 relative to L1
processing, suggesting that upper intermediate L2 proficiency can support near-native automatic
access to emotional words. Notably, however, accuracy patterns diverged across languages: a
negativity bias emerged in L1, whereas L2 processing exhibited a positivity bias. Together, these
findings underscore that even among upper intermediate bilinguals, automatic emotional processing
remains sensitive to lexico-semantic distinctions, highlighting the need for theoretical models to
incorporate such subtleties in bilingual emotion representation.
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1. Introduction

Emotional words constitute a lexical category capable of conveying both conceptual meanings and
affective content (Ortony et al., 1987; Vinson et al., 2014; Hoemann & Barrett, 2019). Currently,
various classifications of emotion words exist, among which the distinction between emotion-label
words and emotion-laden words has garnered significant attention (Tang et al., 2023; Betancourt et al.,
2024; Wu & Zhang, 2025). Specifically, emotion-label words directly express emotional states (e.g.,
“happy”, “sad”), whereas emotion-laden words carry emotional connotations without directly
expressing them (e.g., “sunshine”, “punishment”). Accumulating evidence indicates distinct cognitive
and neural mechanisms underlying these two categories of emotional words (Liu et al., 2023; Wu &
Zhang, 2020; Zhang et al., 2020). For instance, employing a lexical decision task, Zhang et al. (2020)
observed that negative emotion-label words elicited larger N170 amplitudes compared to negative
emotion-laden words, whereas for positive stimuli, emotion-laden words induced larger N170
amplitudes than emotion-label words. These findings suggest a divergence in the early processing of
these word types, which is significantly modulated by emotional valence.

Theoretically, the dual-process model posits two distinct systems: an implicit, automatic system and an
explicit, reflective system (Abbassi et al., 2011; Liu et al., 2023). This study focuses on the former,
which supports rapid and involuntary processing. Within this implicit domain, the mechanism of
automatic emotion processing is explained by two competing theoretical accounts: the automatic
vigilance hypothesis and the positivity superiority effect. The automatic vigilance hypothesis proposes
that negative stimuli, as signals of potential threat, involuntarily capture and narrow attention, thereby
slowing subsequent cognitive processing (Pratto & John, 1991). However, In contrast, the positivity
superiority effect posits that positive stimuli receive preferential processing, leading to faster and more
efficient responses (Kazanas & Altarriba, 2015; Scott et al., 2014). This advantage can be explained by
complementary theoretical accounts. The density hypothesis proposes that positive information is
represented within a more densely interconnected associative network in memory, enabling faster
lexical access and retrieval than negative or neutral information (Unkelbach et al., 2008). Furthermore,
the Broaden-and-Build Theory suggests that positive affective states broaden an individual’s attentional
scope, which may enhance cognitive flexibility and facilitate conflict resolution in demanding tasks
such as the emotional Stroop (Fredrickson, 2001; Liu et al., 2018). Thus, emotional valence may
modulate processing speed in divergent directions: slowing it down via vigilance or speeding it up via
facilitation.

In L1 contexts, although the automaticity of emotional words processing is well established, how it is
modulated by emotional valence remains contested (Franken et al., 2009; Lei et al., 2017; Winskel,
2013; Imbir et al., 2015; Hinojosa et al., 2015; Chen et al., 2015). Specifically, some lines of evidence
support a positivity advantage in automatic lexical access. For instance, Imbir et al. (2015) recorded

ERPs while Polish native speakers read emotional words and found that positive words elicited larger
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Early Posterior Negativity (EPN) amplitude—a component linked to automatic emotional
encoding—than negative words, suggesting enhanced automatic processing of positive stimuli.
Conversely, other studies report a robust negativity bias, indicating that negative words are prioritized
in early, automatic stages (Nasrallah et al., 2009; Wang & Bastiaansen, 2014). Nasrallah et al. (2009),
using a masked affective categorization paradigm with exposures as brief as 22-33 ms, demonstrated
that negative words were categorized more accurately and with higher valence sensitivity than positive
words. Critically, this advantage was independent of lexical frequency, arousal, or valence extremity,
pointing to a fundamental perceptual and automatic processing preference for negative content. Thus,
the L1 literature reveals a consistent tension between these two opposing biases, highlighting that
emotional valence exerts a potent yet inconsistent moderating influence on the automaticity of word
processing.

Research on the automatic processing of emotional words in a L2 also provides evidence for
automaticity, often indicating a heightened automatic response to negative stimuli. (Grabovac & Pléh,
2014). Grabovac and Plér (2014) employed an emotional Stroop paradigm using negative, positive,
and neutral valence words in Hungarian and Serbian. Their results revealed that negative words elicited
significantly longer reaction times than neutral words, indicating their automatic activation. However,
empirical research examining how emotional valence modulates the automatic processing of emotional
words in a second language remains relatively scarce. A critical limitation in both L1 and L2 literature
is the tendency to conflate emotion-label and emotion-laden words when examining these valence
effects. Consequently, it remains unclear whether the reported valence asymmetries are universal or
specific to certain word types.

Concurrently, researchers have focused on whether L2 automatic processing in emotional words can
reach a level commensurate with that of L1. The empirical evidence on this issue remains divergent.
Some studies suggest that the automaticity of L2 emotion word processing is on par with that of the
native language (Ahn & Jiang, 2023; Winskel, 2013; Grabovac & Plén, 2014), while others indicate
that L2 processing does not attain the same level of efficiency as in L1 (Fan et al., 2017; Degner et al.,
2012). For example, Ahn and Jiang (2023), using an emotional Stroop task, found that adult L2 learners
overall showed similar interference effects as native speakers. Notably, however, this parity was
mediated by language exposure, emerging only among learners with higher daily L2 use frequency.
However, Fan et al. (2017) sought to examine the automatic extraction of emotional words presented in
both the L1 and L2 among late Chinese-English bilinguals during a facial expression recognition task.
The results revealed the strength of the emotional face-word Stroop effect was markedly greater in L1
than in L2, confirming attenuated emotionality in L2 processing.

The inconsistency in findings across studies may stem from key methodological limitations. First, a
systematic failure to distinguish between lexical categories of emotional words—emotion-label versus

emotion-laden words—Ilikely obscures underlying processing differences. Prior research indicates that
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emotion-label words are processed more rapidly and automatically than emotion-laden words (Zhang et
al., 2020; Zhang et al., 2025). For instance, Kazanas and Altarriba (2015) employed both masked and
unmasked priming paradigms and consistently found shorter reaction times for emotion-label words,
suggesting they benefit from greater accessibility in the mental Iexicon due to their direct referential
link to affective states. Second, inadequate control of participant-related variables further complicates
cross-study comparisons. Empirical evidence shows that factors such as L2 proficiency modulate
automatic processing efficiency, with higher proficiency linked to more native-like access
(Elston-Glitler et al., 2005). Additionally, gender differences have been documented, with females
often exhibiting heightened sensitivity to negative emotional stimuli compared to males (Qin et al.,
2018; Haro et al., 2025).
To address these gaps, the present study investigated the automatic processing of emotion-label and
emotion-laden words in L1 and L2 using an emotional Stroop task. The participants were
upper-intermediate female Chinese-English bilinguals. This population was selected to provide a
rigorous test of the cross-linguistic generality of emotional effects: the substantial typological distance
between Chinese (logographic) and English (alphabetic) languages extends the investigation beyond
cognate or closely related language pairs. Furthermore, focusing on high-proficiency learners and a
single gender helps control for the potentially confounding effects of proficiency and gender-related
differences in emotional sensitivity, thereby offering a clearer window into the core mechanisms of
automatic processing. The emotional Stroop task serves as the primary measure of automaticity. In this
paradigm, participants are required to name the ink color of a word while attempting to ignore its
meaning. The core logic is that if a word’s emotional content is activated automatically, it will interfere
with, or facilitate, the color-naming response. Traditionally, the effect manifests as
interference—slower reaction times (RTs)—typically attributed to the attentional capture by salient,
often threat-related, stimuli. However, evidence also supports a facilitation effect—faster
RTs—particularly for positive stimuli. Thus, the emotional Stroop effect is a sensitive behavioral index
that captures not only the presence but also the direction of automatic emotional processing.

Therefore, the study aims to investigate: (1) Is the automatic processing of emotion words influenced
by valence and word type? and (2) Can the automatic processing of emotion words in L2 reach a level
comparable to that in L1? To address the second question, the same participants will perform the task in

both English (L2) and Chinese (L1) to establish a comparative baseline.

2. Method

2.1 Participants

The participants consisted of 31 female graduate students majoring in English from a university in
Qingdao, China, all of whom had passed the Test for English Majors-Band 8 (TEM-8), a national

proficiency examination for English majors in China. All participants were right-handed, had normal or
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corrected-to-normal vision, and reported no history of brain injury or neurological disorders. Scores on
the Beck Depression Inventory (BDI) indicated that all participants scored below 10, reflecting a
normal, positive mood state with no moderate or severe depressive symptoms (Beck et al., 1996). Prior
to the experiment, written informed consent was obtained from each participant, and monetary
compensation was provided upon completion of the study. All participants completed the online
LexTALE test, an assessment of English vocabulary knowledge, with scores no lower than 70% (M =
75.38%, SD = 5.62). Based on the scoring criteria of the test, their performance corresponded to the B2
level of the Common European Framework of Reference for Languages (CEFR), indicating that the
participants were upper intermediate second language proficiency. The language experience and
proficiency questionnaire revealed that participants’ daily exposure to Chinese (M = 68.26%, SD =
0.14) was significantly higher than their exposure to English (M = 25.44%, SD = 0.11), t(30) = 9.207, p
< .001. According to the questionnaire, none of the participants had immersion experience in an
English-speaking environment. They had all learned English in traditional classroom settings in China,
starting between the ages of 8 and 10, with a formal learning duration of 11 to 12 years.

2.2 Materials

A total of 180 experimental stimuli were employed in the study, comprising two independent sets of 90
Chinese words and 90 English words. The stimuli for each language were categorized into three
valence conditions: positive, negative, and neutral (N=30 per category). The positive and negative
categories were further subdivided into emotion-label words and emotion-laden words (n=15 per
sub-category), while the neutral words served as a baseline control. A separate group of 30 participants,
who did not take part in the main experiment, rated the valence, arousal, and familiarity of the selected
materials using a 5-point Likert scale (ranging from 1 to 5: 1 indicating extremely negative, lowest
arousal, and least familiar; 5 indicating extremely positive, highest arousal, and most familiar).

The Chinese stimuli were selected from the Chinese Affective Words System (CAWS; Luo & Wang,
2004; Yi et al., 2015) and Liu et al. (2025). To minimize lexical variability, word length was held
constant by restricting all items to disyllabic words. Statistical analyses of the normative ratings
confirmed the validity of the affective manipulations. A one-way ANOVA revealed a significant main
effect of valence (p < .001), with positive words rated significantly higher than neutral words, and
neutral words higher than negative words (ps < .001). Crucially, no significant differences in valence
intensity were found between emotion-label and emotion-laden words within either the positive or
negative categories (ps > .05). Regarding arousal, both positive and negative words were rated as
significantly more arousing than neutral controls (ps < .001), while arousal levels remained

well-matched between the label and laden sub-categories (ps > .05).
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Table 1. Descriptive Statistics of Valence and Arousal Ratings for Chinese Emotional and Neutral
Words

Mean Valence Mean Arousal

Word type
yP (SD) (SD)

Positive Label
Words

417 (0.21) 453 (0.23)

Positive Laden
Words

4.07 (041 4.23 (0.47)

Negative Label
Words

2.09 (0.90> 4.63 (0.16)

Negative Laden
Words
Neutral Words 3.23 (0.35) 1.91 (0.74)

1.98 (0.83) 459 (0.35)

The English stimuli were independently selected from the database compiled by Warriner et al. (2013).
Statistical results showed that positive, negative, and neutral words differed significantly from each
other in valence (all ps < .001). There were no significant differences in valence between positive
emotion-label words and positive emotion-laden words, or between negative emotion-label words and
negative emotion-laden words (all ps > .05). Significant differences in arousal were found between
positive and neutral words, as well as between negative and neutral words (both ps < .001). However,
arousal did not differ significantly across the four categories of emotional words (all ps > .05). No
significant differences were observed in familiarity or word length (measured by the number of letters)

among the five word categories (all ps > .05).

Table 2. Descriptive Statistics of Valence, Arousal, Familiarity, and Word Length for English

Emotional and Neutral Words

Word Type Mean Valence  Mean Arousal Mean Familiarity —Mean Word
(English) (SD) (SD) (SD) Length (SD)
Positive Label

4.03 (0.30) 4.49 (0.32) 4.79 (0.26) 6.87 (2.03)
Words
Positive Laden

4.17 (0.32) 4.20 (0.55) 491 (0.30) 6.93 (1.16)
Words
Negative Label

2.16 (0.81) 4.61 (0.30) 4.93 (0.25) 7.33 (1.99)
Words
Negative Laden

2.13 (0.78) 4.52 (0.36) 4.89 (0.29) 6.40 (1.35)
Words
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Neutral Words 3.17 (0.29) 1.93 (0.72) 4.80 (0.34) 6.87 (1.14)

2.3 Procedure

This study employed an emotional Stroop task to investigate the automatic processing of emotional
words. In each trial, a fixation cross was first presented at the center of the screen for 600 milliseconds,
followed by the presentation of a target word (font: Times New Roman, size: 50). The participants’
primary task was to identify the color of the word quickly and accurately while ignoring its semantic
content, responding via key press: the “Z” key for blue, the “V” key for green, and the “M” key for red.
To eliminate potential errors arising from systematic key-press biases, the mapping between colors and
response keys was fully counterbalanced across participants. The experiment followed a self-paced
design, whereby each trial terminated only after the participant’s response, immediately followed by

the onset of the next trial.

4

600ms

mfinite

Figure 1. Experimental Procedure

Prior to the formal experiment, participants first reviewed the on-screen instructions while the
experimenter provided a detailed explanation of the procedure and requirements. Subsequently, they
were asked to verbally summarize the task to ensure full comprehension before proceeding to the
practice phase. The practice session consisted of 15 words, and participants were required to achieve an
accuracy rate of at least 80% in order to advance to the main experiment. The formal experiment
comprised a total of 90 words and lasted approximately 15 minutes in total, including both the

preparatory and the experimental phases.

3. Result

3.1 Analysis of Accuracy Data

For emotion-label words, a 2 (Language: Chinese/English) > 3 (Valence: positive/negative/neutral)
repeated-measures ANOVA was conducted.

The results revealed no significant main effect of valence [F(2, 60) = 0.442, p= .604, potential n2

.015] , nor was the main effect of language significant [F(1, 30) = 0.198, p = .660, potential n2

.007]. However, a significant interaction between language and valence was observed [F(2, 60) =
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3.495, p = .037, potential n2 = .108]. Follow-up simple effects analysis revealed an asymmetric pattern
of emotion processing across the two language contexts: in the Chinese condition, recognition accuracy
for negative label words (M = 0.996) was significantly higher than that for positive label words (M =
0.980); whereas in the English condition, accuracy for negative words (M = 0.980) was lower than that
for positive words (M = 0.987). These findings suggest that language background significantly
modulated the processing advantage associated with emotional valence.

For emotion-laden words, the repeated-measures ANOVA revealed that none of the effects reached
statistical significance: the main effect of language [F(1, 30) = 0.111, p = .741, potential n2 = .004], the
main effect of valence [F(1, 30) = 1.583, p = .217, potential n2 = .052], and the interaction between
language and valence [F(2, 60) = 0.345, p = .710, potential n2 = .012]. These results indicate highly
stable accuracy rates for emotion-laden words, showing no marked language advantage or emotional
bias.

3.2 Analysis of Reaction Time

In the data analysis, error trials as well as reaction time data exceeding three standard deviations from
the mean in each condition were excluded, accounting for 3% of the total data. The distribution of
reaction times across experimental conditions is presented in Figure 2.

To investigate the automatic processing of emotion-label words, a 2 (Language: Chinese, English) <3
(Valence: Positive, Negative, Neutral) repeated-measures ANOVA was conducted on color-naming
response times. The results revealed a significant main effect of emotional valence [F(2, 60) = 12.043,
p < .001, potential n2 = .286]. Post hoc comparisons indicated that RTs for positive words were
significantly faster than those for neutral (p < .001) and negative words (p = .001), reflecting a positive
facilitation effect. No significant difference was found between negative and neutral words (p = 1.000).
The main effect of language was not significant [F(1, 30) = 0.019, p = .890], suggesting comparable
processing speed in L1 and L2. Furthermore, the interaction between language and valence was not
significant [F(2, 60) = 1.887, p = .160], indicating that the facilitation pattern for positive words was
consistent across both languages.

Regarding emotion-laden words, a significant main effect of emotional valence was observed [F(2, 60)
= 3.336, p = .042, potential n2 = .100]. However, post hoc comparisons with Bonferroni correction
revealed no statistically significant differences between specific valence conditions (ps > .05), although
a marginal trend was observed where positive words were processed faster than negative words (mean
difference = -15.10 ms, p = .063). The main effect of language [F(1, 30) = 0.273, p = .605, potential n2
=.009] and the language > valence interaction [F(2, 60) = 2.185, p = .121, potential n2 = .068] were
both non-significant. These findings indicate that bilingual participants processed emotion-laden words
efficiently across both languages, with a valence pattern roughly parallel to (but weaker than) that of

emotion-label words.
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Reaction Time of Reaction Time of
Emotion-label Words Emotion-laden Words
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590 393
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Figure 2. Reaction Time of Emotion-label Words and Enmotion-laden Words

4. Discussion

The present study examined the automatic processing of emotion words in Chinese-English bilinguals,
with a specific focus on distinguishing between emotion-label and emotion-laden words.

First, the results indicate that highly proficient bilinguals show cross-linguistic consistency in
automatic emotion processing, characterized by a stable positivity bias. Reaction-time data revealed a
consistent facilitation effect for positive words, regardless of language of presentation. Critically,
however, this positivity bias was modulated by word type. For emotion-label words, a strong main
effect of valence emerged, with post-hoc comparisons confirming significantly faster responses to
positive words compared to both negative and neutral words. In contrast, for emotion -laden words, the
difference between positive and negative words was only marginally significant. This facilitation
patterns align with the Positivity Superiority Effect and the Density Hypothesis proposed by Unkelbach
et al. (2008), which posits that positive information is processed faster due to its higher density and
interconnectivity in the mental lexicon. From a cognitive perspective, this result also supports the
Broaden-and-Build Theory (Fredrickson 2001). Unlike negative stimuli, which typically elicit
attentional narrowing and interference, positive emotion-label words likely broadened participants’
cognitive-attentional scope, thereby facilitating conflict resolution in the Stroop task and leading to
accelerated color-naming performance.

In addition, these findings provide further empirical support for the mechanisms underlying the
automatic processing of emotional words in both L1 and L2. Regarding native language, the present
study is consistent with the findings of Imbir et al. (2015) and Chen et al. (2015), indicating that
positive emotional words elicit a larger Early Posterior Negativity (EPN) amplitude compared to

neutral words. However, a critical divergence emerges in L2 domain when comparing our results for
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emotion-laden words with previous immersion-based studies. Grabovac and Plén (2014), who
specifically examined emotion-laden words in early bilinguals within an L2-dominant environment,
reported classic interference for negative stimuli. In contrast, our data revealed no negative interference
for laden words, but rather a trend toward positive facilitation. This discrepancy can be explained by
the role of acquisition and usage context, as underscored by Ahn and Jiang (2023). Their work
demonstrates that the magnitude of the emotional Stroop effect is predicted not merely by proficiency,
but importantly by the frequency of daily L2 use. Participants in Grabovac and Pléh’s study acquired
emotion-laden words in naturalistic, survival-relevant settings, where such terms likely accrued strong
embodied and threat-related associations capable of triggering automatic vigilance (Pavlenko, 2012).
Conversely, our participants were EFL learners in an academic setting with limited daily L2 exposure.
According to the Emotional Context of Learning hypothesis (Harris et al. 2006), classroom-acquired
laden words often remain disembodied—they retain semantic meaning but lack the visceral arousal
forged through lived experience. Consequently, the positive-focused nature of academic input likely
strengthened semantic access for positive laden words, while the lack of immersive threat-experiences
prevented the automatic vigilance response.

Beyond the specific effects of valence, a critical theoretical contribution of this study lies in the
observed dissociation between emotion-label and emotion-laden words. While label words elicited a
strong valence effect, the effect for laden words was markedly attenuated. Emotion-label words, which
directly denote affective states, permit immediate and automatic access to their emotional content. In
contrast, emotion-laden words are thought to activate emotion indirectly via semantic
mediation—accessing conceptual meaning prior to its associated affect. This additional semantic step
introduces greater cognitive load and processing complexity, which appears to dilute the immediacy
and strength of automatic emotional activation, thereby accounting for the weaker valence effect
observed for laden words. This dissociation provides empirical support for the processing distinctions
highlighted by Kazanas and Altarriba (2015). Using priming paradigms, they reported a significant
main effect of word type, with faster responses to emotion-label than emotion-laden words. They
attributed this speed advantage to the direct access nature of label words, which allows for immediate
affective activation. Conversely, emotion-laden words rely on semantic mediation, a process that incurs
a temporal cost. The present results extend this logic to the temporal dynamics of the Emotional Stroop
task. The rapid, direct processing of emotion-label words allowed their positive valence to exert strong
and significant facilitation on color-naming. For emotion-laden words, however, the inherent delay
caused by semantic mediation likely attenuated the online impact of valence, preventing the
reaction-time difference between positive and negative stimuli from reaching full statistical
significance.

Secondly, the results demonstrate that upper intermediate proficient bilinguals achieve considerable

efficiency in the automatic processing of emotional words across their languages. Specifically, neither
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the main effect of language nor the interaction between language and emotional valence reached
statistical significance, regardless of whether emotion-label words or emotion-laden words were
examined. This pattern indicates that for these learners, the putative “emotional distance” of the L2 is
substantially reduced, leading to convergent automatic affective processing in L1 and L2. Theoretically,
these convergence align with the Emotional Context of Learning Hypothesis (Pavlenko, 2012), which
proposes that as L2 proficiency grows and the language is used in affectively rich contexts, its lexicon
becomes more deeply integrated with the conceptual-emotional system, enabling L2 words to evoke
resonance comparable to L1 words. What’s more, these findings provide robust empirical support for
the Revised Hierarchical Model (RHM; Kroll & Stewart, 1994). According to the RHM, increasing
proficiency strengthens direct links between L2 lexical forms and a shared conceptual store. In the
initial stages of L2 acquisition, learners rely heavily on L1 translation equivalents to access meaning.
However, for the upper intermediate proficient bilinguals in this study, the absence of a language effect
suggests that the L2-to-concept connections have become sufficiently strong and direct, reaching a
level of functional equivalence with L1-concept links. While the original RHM primarily focused on
neutral semantic processing, the current data extends its reach to the affective domain, suggesting that
emotional connotations are part of the shared conceptual representations that both languages can access
with equal automaticity. This aligns with the Equivalence Hypothesis within the RHM framework,
suggesting that at advanced stages, the cognitive effort required for semantic and emotional integration
no longer differs significantly between the two languages (Kroll & Tokowicz, 2005).

Empirically, the comparable efficiency across languages observed in our study also resonates with
research on early bilinguals. For instance, Grabovac and Pléh (2014) reported similar emotional
activation speed across languages in early Hungarian-Serbian bilinguals, suggesting that balanced
linguistic experience fosters convergent affective processing. More importantly, the absence of a
language effect in our data highlights the critical role of linguistic immersion and competence,
corroborating Ahn and Jiang’s (2023) argument that the automaticity of L2 emotional processing is
fundamentally moderated by frequency of L2 use. Together, these lines of evidence indicate that high
proficiency can bridge the affective gap between languages, enabling emotional words—both labels
and laden—to directly access shared conceptual-affective representations without relying on L1
mediation. However, our results diverge from those of Fan et al. (2017), who found that although late
Chinese—English bilinguals showed emotional Stroop effects in both languages, the effect remained
significantly weaker in L2 than in L1. This discrepancy may be explained by the proficiency-use
discrepancy: even advanced learners in formal instructional settings may lack sufficient daily emotional
engagement in the L2, thereby limiting the development of deep emotional embodiment. Furthermore,
methodological differences likely contribute to the contrasting outcomes. Fan et al. (2017) employed
the Face—Word Stroop task, where the interference arises from the competition between a word and a

facial expression. Since facial affect processing is evolutionarily prioritised and rapid, it may
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overshadow the processing of L2 words, which typically entail slower lexical access than L1, thereby
making the L2 effect appear significantly weaker. In contrast, the classic Emotional Stroop task used in
the present study involves a single integrated stimulus where the emotional word is the direct carrier of
the target color. This integration, combined with the absence of a biologically dominant competitor like
a face, may have allowed the emotional content of L2 words to capture attention more effectively, thus
revealing an equivalent magnitude of emotional activation across languages.

Thirdly, analysis of accuracy data revealed distinct cross-linguistic modulatory patterns in affective
processing. Despite a general ceiling effect attributable to the relative simplicity of the color-naming
task, a significant Language > Valence interaction emerged specifically for emotion-label words. For
these words, L1 responses exhibited a clear negativity bias—a pattern consistent with deeply embodied
emotional representations and survival-oriented defensive mechanisms in the native language. In
contrast, L2 processing for the same word type showed a significant positivity advantage, aligning with
the facilitation observed in reaction times. Together, these findings underscore that automatic bilingual
processing is multidimensional: temporal efficiency can converge across languages, yet the underlying
affective resonance may retain fundamental language-specific qualities.

Despite its contributions, the present study has several limitations that should be noted. First, although
we attributed the divergence from immersion-based findings to differences in learning context, our
sample consisted solely of late EFL learners in an academic setting. Without directly comparing these
learners with bilinguals from naturalistic immersion environments, the claim that classroom-acquired
emotion-laden words are more disembodied remains inferential. Future studies should adopt a
cross-contextual design to empirically examine how acquisition setting modulates the automaticity of
emotion-laden word processing. Second, while the emotional stroop task used here effectively captures
attentional bias, its reliance on conflict resolution limits specific inferences about the very early,
automatic stages of processing. Future research should therefore employ Event-Related Potentials
(ERPs) to complement the behavioral findings and directly trace the neurocognitive time course. For
instance, ERP measures could determine whether the dissociation between emotion-label and
emotion-laden words observed in our reaction-time data is reflected in modulations of early
components such as the Early Posterior Negativity (EPN). Clarifying this neural chronology would
significantly advance our understanding of how different emotional word types gain automatic access
in the bilingual mind. Finally, although valence and word frequency were controlled, the potential
interaction between valence and arousal was not systematically examined. High- and low-arousal
positive words could elicit distinct automatic responses. Future research should orthogonally
manipulate valence and arousal to determine whether the L2 positivity advantage is driven by affective

valence, arousal, or their interaction.
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5. Conclusion

By distinguishing between emotion-label and emotion-laden words, the current study provides critical
insights into the automaticity of affective processing among upper intermediate proficiency
Chinese-English bilinguals. The findings demonstrate that automatic affective activation is not uniform
but is finely modulated by word type, emotional valence, and language experience.

Three main conclusions can be drawn. First, the results provide empirical support for a theoretical
dissociation between emotion-label and emotion-laden words in bilingual processing. Strong valence
effects emerged for label words, whereas responses to laden words were markedly weaker, consistent
with the view that directly denoting an emotion facilitates rapid automatic access, whereas laden
words—reliant on semantic mediation—elicit slower and less automatic affective activation.

Second, a cross-linguistic positivity advantage was observed, challenging the predominance of the
negativity bias often reported in monolingual studies. This suggests that in non-threatening contexts
such as academic settings, positive words benefit from richer conceptual connections and broader
attentional scope, in line with the Broaden-and-Build Theory.

Third, the data reveal a notable convergence between L1 and L2 in terms of processing speed among
advanced learners, supporting the Revised Hierarchical Model’s claim that L2 words can directly
access shared conceptual -affective representations. However, accuracy patterns diverged: L1 showed a
negativity bias, whereas L2 exhibited a positivity bias. This dissociation indicates that while processing
efficiency can become similar across languages, the qualitative nature of emotional embodiment
remains shaped by acquisition context.

In summary, bilingual emotional processing reflects a dynamic interplay between language proficiency
and the affective setting of learning. Theoretical models should therefore distinguish between the
attainment of native-like speed and the development of native-like emotional grounding, particularly

when the L2 is acquired in instructional rather than immersive environments.
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