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Abstract
Sensorimotor embodiment of emotional
semantic representations in the second
language (12) has been largely studied
through behavioral paradigms. However,
most neuroscience research of embodied
semantics has almost exclusively focused
on the native language (L1). The repre-
sentational architecture of emotive con-
cepts (e.g., love, hate) in L2 has been
explored from the neurocognitive per-
spective to a lesser degree. In this review,

Pesiome
CeHCOMOTOPHOE BOILJIOIIEHWE HMOIMOHATHHBIX
CEMaHTHYECKUX PEIPE3eHTAINl BO BTOPOM SI3bIKe
MIUPOKO PACCMOTPEHO B PaMKax MOBEIEHYECKUX
napagurM. [Ipu aToM GOJIBIIUHCTBO HeiipoHayy-
HBIX MCCJEIOBAHUI 110 BOIJIOIIEHHONW CeMaHTHUKe
MOYTH BCET/IA TIOCBSIIEHbI POHOMY sI3bIKY. C Heli-
POKOTHUTUBHOW TOYKU 3PEHUST CTPYKTypa perpe-
3eHTAIUil HMOTHBHBIX KOHIENTOB (HAIPUMEP,
JI0O0BD, HEHABMCTDH) BO BTOPOM SI3BIKE MCCIIEN0-
BaHa B MeHbIeH crerneny. B mannom 0630pe Mbl
aHAJIM3UPyeM 9MOTHUBHbIE KOHIIETITDI, BBIIETUBUX
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we first scrutinize emotive concepts
highlighting their main embodied fea-
tures and differences from other abstract
(e.g., transformation, coherence) and
concrete (e.g., hat, cat) concepts. We
then analyse conceptualization of lexico-
semantic representations indicating that
L2 proficiency plays out differently in
the development of embodied features for
L2 emotive lexicon. Second, we examine
behavioral research in the emotive con-
cepts’ domain both in exclusively L1 and
in mono- and bilingual contexts. We then
summarize the main neurocognitive evi-
dence in processing emotive semantics in
L1. Finally, we review the existing neu-
rocognitive findings regarding embodied
processing of emotive concepts in 1.2.
Thus, we discuss evidence from several
recent neuroimaging (i.e., fMRI, EEG),
and physiological (i.e., EML, eye-track-
ing) studies using healthy populations.
These data provide evidence for the exis-
tence of embodied neural representations
of emotive concepts in L2. However,
these findings also suggest they are
embodied differently than L1 words to a
degree.

Keywords: emotive concepts, emotive
semantics, emotions, affective abstract
words, embodiment, grounding, func-
tional magnetic resonance imaging
(fMRI), electroencephalography (EEG),
electromyography (EML), eye-tracking,
skin conductance response (SCR)
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OCHOBHbIE BOILIONIEHHbIE YePThl U OTJIUYUST OT
Apyrux abCcTpakTHBIX (Hanpumep, TpaHchopma-
IUs, CBSI3HOCTb) M KOHKPETHBIX (HAIpUMED,
JISITA, KOT) KOHIIENTOB. 3aTeM MbI aHAJIU3UPYEM
KOHIENITYAJNN3AINI0  JIeKCUKO-CEMAHTHYECKUX
peripe3eHTalliii, yKaspiBas Ha TO, UTO BJAJIEHIE
BTODPBIM SI3BIKOM T10-PA3HOMY ITPOSIBJISIETCST B Pa3-
BUTHH BOILJIOIIEHHBIX XaPAKTEPUCTUK IMOTUBHOI
JIEKCUKU HEPOJIHOTO $I3bIKA C TOYKH 3PEeHUS
OUIIMHTBAJIBHBIX MOJIEJIElT JIEKCUYECKOTO JI0CTYTIA.
Mpbl TakKke paccMaTpUBAEM IOBelleHYECKIe
MCCJIeJIOBAHNUS KK JIJISI POJIHOTO, TaK U JBYSI3bIY-
HOTO KOHTEKCTOB. MBI TaKk)Ke MOIBOJANM UTOTHU 110
pe3yJbTaTaM HeHPOKOTHUTUBHBIX UCCIIEI0BAHUI,
HOCBSIIIEHHBIM 06PabOTKE SMOTHBHON CEMaHTUKU
B PO/IHOM si3bike. HakoHelr, Mbl OAPOOGHO OTUCHI-
BaeM CYIIECTBYIOIIUE HEPOKOTHUTUBIbIE UCCJTe-
JIOBaHVIsI 110 BOILIOMIEHHON 06pabOTKE SMOTHBHbIX
KOHIIETITOB B HEPO/IHOM SI3bIKE, & TAKKE TIPUBOANM
nanuble HelipoBuayanusanuonubix (GMPT, 239T)
u pusnono—ruvyeckux (DMJI, aiiTpekunr) uccJe-
JOBAHWII C y4acTHeM 3J0POBbIX yYaCTHUKOB.
PesyuibraTbl IPUBEIEHHBIX UCCJAEIOBAHUN CBUJIE-
TEJBCTBYIOT O CYIIECTBOBAHUHU BOILJIOMIEHHBIX
HEeWPOHHBIX PeIpe3eHTanii SMOTUBHBIX KOHIIEI-
TOB BO BTOPOM s$I3bIKe, YKa3bIBas TAKIKE Ha TO, 4TO
OHU BOILIOIIEHBl B HEKOTOPOI CTeleHu WHadve,
YeM CJI0BA POJIHOTO SI3bIKA.
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Understanding the nature of lexical semantic representations from an embodied
perspective presents several challenges — especially when abstract concepts are
concerned (Shapiro & Spaulding, 2024). While concrete concepts (e.g., hat) are
derived from the physical world, abstract concepts (e.g., freedom) refer to the enti-
ties without any ‘physical or spatial constraints’, as they lack direct physical refer-
ents (Barsalou, 2008; Dijkstra et al., 2014). In this review, we critically evaluate
and summarize existing literature on the topic of embodied features in L2 for a spe-
cific class of abstract concepts — emotive concepts, i.e., the words denoting emo-
tional valence and moral judgment (e.g., love, dishonest). Similarly to other
abstract concepts, emotive concepts do not have direct referents in the physical
world. At the same time, their use is commonly associated with changes in the psy-
chophysiological state (e.g., he’s hot with rage) and sensorimotor experiences (e.g.,
[flying on the wings of love). Also, emotive concepts are more imageable than other
abstract concepts (Connell et al., 2018). Finally, emotive concepts are arguably the
most widely studied and most frequently used in behavioral and neurocognitive
research on abstract semantics. However, it remains largely unclear how abstract
concepts are conceptualized without any associated direct embodied experience.
This is further complicated when one considers the composition of a non-native
lexicon as one needs to address both the question of L2 mental lexicon as such and
whether L2 words exhibit embodied representational features similarly to L1, and
ultimately, if the embodiment process is influenced by various degrees of bilingual
experience such as bilingual proficiency

Several models of bilingual lexicon scrutinize the conceptualization of lexico-
semantic representations in L1 and L2. Some of them assume separate lexicons,
while others suggest an integrated and parallel activation of words in L1 and 1.2,
with the third type combining the two approaches (e.g., Sense Model; Finkbeiner
et al.,, 2004). The most frequently cited models are Revised Hierarchical Model
(RHM) and the Bilingual Interactive Activation Plus (BIA+) model. RHM sug-
gests a separate lexical storage for L1 and L2 with a shared semantic knowledge
(Kroll & Stewart, 1994). BIA+ posits an integrated access of lexico-semantic rep-
resentations in two languages (Dijkstra & van Heuven, 2002). Both models assume
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the role for L2 proficiency, but they differ in explaining how an L2 increase in pro-
ficiency affects the organization of the L2 lexicon. The BIA+ predicts that embod-
ied features emerge rapidly in newly acquired L2 words via incorporating the sen-
sorimotor features of the L1 lexicon (Ibid.). At the same time, RHM assumes a
later and more gradual emergence of the embodied lexico-semantics in the L2 lex-
icon upon the development of L2 proficiency (Kroll & Stewart, 1994). While both
theoretical proposals have some empirical support, only BIA+ predicts the exis-
tence of embodied features in lexico-semantic representations in L2. L2 proficiency
is linked with immersion and exposure, determining the rapid activation of repre-
sentations (Dijkstra & van Heuven, 2002; Monaco et al., 2019). Furthermore,
while exposure increases proficiency, it may also hinder lexical access in L1
(Monaco et al., 2019). Compared to L2 proficiency, the age of acquisition (AoA) is
more influential in syntactic knowledge than semantic processing (Ibid.).
Existing studies and meta-analyses comparing L1 and L2 embodiment of emo-
tive semantics typically cover behavioral paradigms (Dijkstra et al., 2014; Ferré et
al., 2015; Borghi et al., 2022) while neuroimaging research of emotive concepts
largely focuses on the native language (Desai et al., 2018; Del Maschio et al., 2022).
The aim of this review is to bring these two strands together to examine behavioral,
neuroimaging (fMRI, EEG), and physiological studies (EML, skin conductance
level, eye-tracking) of embodied emotive concepts in bilinguals and investigate
potential differences between L1 and L2 embodiment of this class of concepts.

Behavioral Approaches to Emotive Semantics in L1

Numerous behavioral studies investigated the role of emotional experience in pro-
cessing L1 words. The most frequently studied embodiment phenomenon in L1
semantics is the so-called valence effect: faster responses in processing emotional
(positive or negative) words compared to concrete or other abstract words (Kissler
& Bromberek-Dyzman, 2022; Altarriba & Bauer, 2004; Conca et al., 2021). Another
widely cited embodied effect demonstrated for L1 emotional words is their spatial-
conceptual mapping (SCM), often found for other words as well (Pitt & Casasanto,
2022). Several studies documented a two-dimensional SCM space in which positive
emotive concepts (e.g., happiness) and evaluative judgements (morality related, e.g.,
respect) are associated with the upper part of physical space, while negative emotion-
al words and evaluative concepts — with the lower part (Schiitt et al., 2023). At the
same time, positive emotional words are also associated with the right, while negative
emotional stimuli — with the left space (Pitt & Casasanto, 2022). These effects are
explained by an automatic activation of sensorimotor representations during emo-
tional word comprehension. This connection allows to observe the degree to which
emotive concepts automatically cue spatio-motor representation (Ibid.).

In sum, findings in behavioral studies for L1 provide evidence for faster process-
ing of emotive concepts compared to other abstract word types. The valence and
spatial-conceptual mapping effects are associated with expedited responses in con-
gruent conditions (e.g., positive words placed in the upward position or processed
with the right key) compared to incongruent ones (e.g., positive words placed in
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the downward position or processed with the left key). Also, both effects are associ-
ated with positivity bias: positive concepts are processed faster than negative ones.

Neurocognitive Approach to Emotive Semantics in L1

Neuroimaging studies (fMRI, EEG), in turn, focus on neural correlates of emo-
tive concepts. Several fMRI studies have indicated the involvement of a widely
distributed brain network during the processing of emotional stimuli, including
left and right orbitofrontal gyrus, bilateral inferior frontal gyrus (Herbert et al.,
2009), the precentral cortex, anterior temporal cortices, mid-posterior superior and
middle temporal gyrus, and temporal pole (Conca et al., 2021), left and right amyg-
dala, left extrastriate visual cortex and the right cingulate cortex (Cato et al., 2004;
Citron, 2012). Processing of evaluative concepts and moral decision-making was
shown to rely on the ventrolateral prefrontal cortex, anterior cingulate, and medial
prefrontal cortex (Conca et al., 2021; Kober et al., 2008; Etkin et al.,, 2011). EEG
evidence showed that the valence effect is associated with the EPN (Early
Posterior Negativity, with higher amplitudes in response to emotional stimuli
around ~250 ms) and enhanced LPP/LPC (Late Positive Potential/Component,
peaking around ~700 ms), which is also modulated in evaluative tasks (Kissler et
al., 2007; Kissler et al., 2009; Scott et al., 2009; Herbert et al., 2006). These effects
being produced by both positive and negative words (LPC, peaking around ~400
ms, LPP, peaking between 500-800 ms, EPN, around 200-400 ms) compared to
neutral ones (Hinojosa et al., 2009; Citron, 2012; Schacht & Sommer, 2009; Bayer
et al., 2010). Furthermore, a number of psychophysiological studies have scruti-
nized changes in peripheral bodily reactions during stimulus processing. These
studies report changes in facial expressions (the activation of zygomatic and corru-
gator muscles) and increased skin conductance responses in reaction to emotive
semantics in L1 (Hoemann & Feldman Barrett, 2019). For instance, reading posi-
tive words is accompanied by an activation of zygomatic muscle responsible for
smiling, while reading negative emotional words is accompanied by an activation
of the corrugator muscle associated with frowning (Ibid.).

To sum up, neurocognitive studies demonstrate involvement of distributed cor-
tical regions and the limbic system (e.g., amygdala) in processing emotive seman-
tics in L1. Evaluative (morality related) concepts appear to involve (pre)frontal
networks associated with social cognition. Also, EEG studies find a range of both
early and late ERP modulations for emotive vs. neutral semantics in L1. Finally,
psychophysiological studies suggest changes in SCRs, facial mimicry and muscle
activity in response to emotive semantics in L1.

Behavioral Approach to Emotive Semantics in L2

Unlike L1, the research on associations between emotive semantics and spatial
representations in L2 is very scarce. The limited evidence available showed faster
responses for positive emotional words in the upward position and for negative
emotional words in the downward position for both languages, with a similar activation
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of motor responses in L1 and L2, suggesting that emotive features in L1 and L2 are
embodied alike (Dudschig et al., 2014). However, some behavioral studies have
demonstrated a differential embodiment pattern alongside the emotional reduction
effect in bilinguals: ‘feeling less emotion’ in L2 as well as a preference to express
oneself emotionally in L1 rather than L2 (Dewaele, 2004; Degner et al., 2012;
Pavlenko, 2017; Toivo & Scheepers, 2019). Other evidence indicates no L1 advan-
tage (such as processing speed and accuracy effects) over L2 in processing emotive
concepts (Kazanas & Altarriba, 2016; Ponari et al., 2015; El-Dakhs & Altarriba,
2019). Several studies have suggested that such discrepancies may be explained by
L2 proficiency, the age of L2 acquisition, language use and other bilingual charac-
teristics. Specifically, lower exposure and L2 proficiency predict attenuated emo-
tional force in L2 (Dewaele, 2004) and indicate less automatized processing of
emotion words in L2 (Degner et al., 2012).

Regarding evaluative concepts in 1.2, several reports have provided evidence for
reduced response in L2 associated with the so-called moral foreign language effect
(FLE) — modified emotional reactions or moral judgements when using L1 as
opposed to L2, explained in either deontological (“do no harm”) or utilitarian (“max-
imizing positive outcome when sacrificing”) approaches (Stankovic et al., 2022). For
instance, bilinguals show higher preference for utilitarian choices in their L2 than in
L1 when solving the well-known trolley dilemma, more often choosing to pull the
lever so that the trolley changes tracks and kills one person instead of allowing it to
stay on its track, leading to multiple deaths (Ibid.). Other studies, however, show no
such utilitarian FLE in bilinguals (Cavar & Tytus, 2018; Dylman & Champoux-
Larsson, 2020) or provide inconsistent results (Chan et al., 2016; Muda et al., 2018).
It has also been shown that such moral choices are moderated by 12 proficiency
(Costa et al., 2014), age of L2 acquisition (Stankovic et al., 2022), linguistic distance,
and other bilingualism-specific parameters (Liu et al., 2022; Circi et al., 2021).

Overall, behavioral studies indicate differences in processing emotive semantics
in L1 vs. L2. These are largely manifested as foreign language and reduced emo-
tionality effects, which are modulated by various bilingual factors including profi-
ciency, language use, exposure, etc. However, existing research still provides insuf-
ficient and contradictory evidence. Therefore, it is important to explore embodied
emotional semantics in L2 from a neurocognitive perspective.

Neurocognitive Approach to Emotive Semantics in L2
Below, we review selected articles that discuss the embodiment of L2 emotional
word representations using neuroscience methods. (See Appendix [1] for the list of
articles and selection criteria in Supplementary on https://psy-
journal.hse.ru/data/2025,/05,/29/2000514597 /Supplementary materials.pdf).
EEG and fMRI Studies

Existing neuroimaging studies in this field show somewhat contradicting
results. Conrad et al. (2011) used two groups of late bilinguals (German-Spanish
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and Spanish-German) and a visual lexical decision task with words translated into
their L2. The stimuli consisted of positive, negative, and neutral words. Although
the latencies for EPN and LPC components were different for L1 and L2, ERP
waves showed the effects for positive and negative emotional words irrespective of
the stimulus language, providing evidence for a similar pattern in both languages.
Similarly, in a study by Opitz and Degner (2012), participants performed a lexical
monitoring task with emotional nouns in L1 and L2 (German/French). An
enhanced EPN to emotionally valenced vs. neutral words was found. Delayed lex-
ical access in L2 was accompanied by similarly delayed EPN to L2 words, without
any other processing differences between the languages.

Further, Kissler and Bromberek-Dyzman (2021) examined mood modulations dur-
ing processing positive and negative words in L1 German vs. L2 English. Results
showed similar EPNs patterns in both languages. However, differential lateralization of
the N1 component was discovered: more left-lateralized for L1 and right-lateralized for
L2 stimuli. Furthermore, more negative N400 amplitudes in L2 vs. L1 were found indi-
cating more effortful lexical search and /or retrieval of word meanings in L2 than L1.

In Herbert (2023), participants performed a rapid serial visual presentation
(RSVP) task in German L1 and English L2. Results revealed processing differ-
ences between L1 and L2. In both languages, positive words elicited a larger N100
modulation than negative or neutral words. Interestingly, while larger EPN ampli-
tudes for emotional words in L2 vs. L1 were found, the authors did not attribute
this EPN effect to a dissimilar embodiment of L1 and L2.

Wu and Thierry (2012) examined effects of affective valence on lexical access in a
translation-priming task with L1-Chinese and 1.2-English bilinguals as well as Chinese
and English monolinguals. Affective processing was characterized by reduced auto-
maticity in L2 compared to L1 likely due to a delayed lexical access (cf. Opitz & Degner,
2012, above). The results also showed the valence effect, which might indicate dissimilar
embodiment of L1 and L2. In Chen et al. (2016), participants performed a lexical deci-
sion task in L1 and L2 (Chinese/English). The results suggested faster processing of
emotional words and a larger degree of accuracy in L1 vs. L2. Furthermore, positive
words elicited a larger EPN and a smaller LPC in L1, indicative of a different degree of
emotive processing. Overall, the reported faster processing of positive vs. neutral words
in L1 compared to L2 suggests less prominent embodied features for L2 compared to L1.

Further, in a recent EEG study (Jonczyk et al., 2016), Polish—English bilinguals
read sentences in L1 or L2 and decided whether their final words — positive, nega-
tive or neutral adjectives — made sense or not. Enhanced N400 associated with eas-
ier semantic integration for negative vs. positive stimuli was found for L1 as opposed
to L2, pointing to differential levels of lexico-semantic integration. Interestingly,
reduced LPC (associated with semantic reassessment and reallocation of attention
to emotional stimuli) was found for negative sentences in L1 vs. L2, which might
indicate suppressed semantic access for negative emotional words in L2, confirming
differential affective processing of negative words in the bilingual’s two languages.

Finally, in a study by Gao et al. (2023) combining ERPs and psychophysiolog-
ical measurements of heart rate, pulse changes and skin conductance, participants
performed a moral judgment task on morality and immorality related concepts (e.g.,
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honesty, murder) in 1.1 and 1.2 (Chinese/English). Enhanced early frontal N400 effect
was similarly found by Jonczyk et al. (2016). However, L2 findings revealed a decreased
N400 effect. These results, according to the authors, suggest a more pronounced
embodiment of evaluative concepts in L1, with less embodied representations in L2.
Chen et al. (2016) used fMRI to explore the activation of different areas for L1
Chinese and L2 English in response to emotional words. The results supported differ-
ential embodiment of L2 vs. L1: a greater activation of the visual cortex for the L1 emo-
tional content which was not found in L2. Additionally, the left cerebellum demonstrat-
ed a more pronounced activation for positive emotional words than for neutral ones in
L2, with the opposite pattern of the neural activation found for L1, suggesting the left
cerebellum’s differential involvement in the valence effect for the two languages.
Overall, the reviewed studies provide rather inconclusive results. Some of them
suggest the valence effect to indicate a generally reduced degree of embodiment for
emotional language in 1.2, which is in line with L1 behavioral studies mentioned
earlier. Supporting this, reduced emotionality is manifested in several ERP modu-
lations including EPN, N1, N400, LPC, N200 (Wu & Thierry, 2012; Jonczyk et al.,
2016; Chen et al., 2016; Gao et al., 2023; Herbert, 2023). Others, however, either
indicate similar processing patterns for emotive semantics in both languages
(Conrad et al., 2011; Opitz & Degner, 2012), or do not find decisive evidence in
favor of either of the two perspectives (Kissler & Bromberek-Dyzman, 2021).

EML and Eye-Tracking Studies

Psychophysiological studies in L2 usually focus on reduced emotional resonance
arguing that dissimilar emotionality (as compared to L.1) might be a sign of differ-
ential L2 embodiment. Harris et al. (2003) reported a study with L1 Turkish and 1.2
English bilinguals who read aversive, taboo words, reprimands, positive, and neutral
words, while their skin conductance responses (SCRs) were measured. Greater
responses in L1 than L2 were found to taboo words and childhood reprimands, sug-
gesting stronger embodiment of emotive semantics in the native language. In a fol-
low-up study by Harris (2004), participants rated identical stimuli in terms of emo-
tional intensity in Spanish (L.1) and English (L2), while their electrodermal activity
was recorded. This time, the results revealed that taboo words elicited similar SCRs
in L1 and L2, contradicting the finding above. Differences in phasic amplitudes of
the SCR for emotional vs. neutral stimuli were still found in L2, but only for later
learners. As suggested by Harris et al. (2006), differences between these two studies
can be attributed to AoA, proficiency, L2 exposure, and immersion, associated with
the age of arrival in the L2 country. Spanish-English bilinguals were much better
immersed and earlier exposed to L2 compared with Turkish-English bilinguals who
arrived later and acquired their L2 in a classroom setting. Further evidence for
greater embodiment of emotional L1 semantics was obtained in a study by
Caldwell-Harris and Aycicegi-Dinn (2009) who used a similar paradigm with
Turkish-English bilinguals and found larger SCRs in L1 compared with L2.

Tacozza et al. (2017) measured pupillary responses while reading emotional sentences
in L1 Spanish and L2 English. Participants were instructed to complete sentences
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with emotional adjective+noun phrases. Results demonstrated smaller pupil dilations
for sentences in L2 as opposed to L1, indicating reduced emotionality/emotional pro-
cessing in L2. Also, the evidence linking reduced emotional resonance to a modulated
embodiment in 1.2 was found by Toivo and Scheepers (2019). Tvo groups of bilingual
participants, German-English (L1/L2) and Finnish-English (L1/1.2), performed a
word judgment task. Emotional words and fillers in all language pairs were presented
to participants, while their pupils’ dilation in response to high and low arousing words
was measured. Overall, significant differences between L.1 and L2 were found in pupil
dilation to high arousal words, suggesting a more prominent effect in .1 embodiment.

In Eilola and Havelka (2011), two groups of native English speakers and Greek-
English bilinguals completed two sessions of a Stroop task with emotional words.
Different skin conductance levels (SCLs) to negative and taboo words in English
were found, with native English speakers showing higher SCLs to negative stimuli
and taboo words than non-native speakers, which indicates relative differences in the
representations of L1 and L.2. Foroni (2015) also demonstrated a weaker degree of 1.2
embodiment by measuring re-enactment of motor simulations (the activation of the
zygomatic muscle in response to positive stimuli) during sentence processing.
Participants performed a spatial-classification task with emotional images and simple
sentences in Dutch (LL1) and English (L2) including verbs denoting emotional reac-
tions (e.g., I am smiling, etc.). L1 demonstrated a larger activation of the zygomatic
major muscle to affirmative sentences and a more inhibition to negative sentences
compared to L2 at five time intervals (200 ms, 400 ms, 600 ms, 800 ms, 1000 ms). It
was found that emotional processing of L2 relies only on partial simulations in mean-
ing compared to L1, with the activation of zygomatic muscle being smaller in L2.

In Sheikh and Titone (2016), speakers of French L1 and English L2 read emo-
tional words in their L2, while their eye movements were recorded. The study
found evidence for faster processing positive vs. neutral words in L2. However, the
same pattern for reading negative vs. neutral words was present only for highly
proficient bilinguals, which suggests emotional disembodiment of negative words
in L2. Baumeister et al. (2017) examined the reduced emotionality effect using two
tasks on classification and memory recognition with English (1) and Spanish
(L2) words associated with happiness and anger, while the mimetic activation of
zygomatic and corrugator (associated with responses to negative stimuli) muscles
and skin conductance were recorded. Zygomatic activity did not demonstrate sig-
nificant L1-1.2 differences. However, a stronger corrugator muscle activity in L1
was observed in response to stimuli associated with anger and happiness compared
to L2, suggesting reduced the mimetic activation to emotional stimuli in L2.

Finally, in Huang and Nicoladis (2020), a mixed sample of French-English and
English-French Canadian bilinguals read and listened to the stimuli from Harris et
al’s, 2003 study above while their galvanic skin responses (GSRs) were measured.
Results demonstrated higher GSRs to taboo words than other word types in both
languages, with no differences in emotional processing of L1 and L2. Interestingly,
participants with later AoA showed higher GSRs than early bilinguals. Given the
highly bilingual environment in Canada, the participants might have been very
familiar with L2 (English) taboo words, reducing the differences between languages.



A.B. Kapmioxosa u op. Boniowennas 1excuneckas CeManmuxa 60 6Mopom s3vike 371

To conclude, psychophysiological findings are not fully in line with the behavioral
and neuroimaging evidence reviewed above. Moreover, only few of them (Harris et al.,
2003; Caldwell-Harris & Aycicegi-Dinn, 2009; Iacozza et al., 2017; Toivo & Scheepers,
2019) indicate pronounced differences in embodiment patterns for L1 and 1.2 emotive
concepts, with some even suggesting “disembodied” emotional semantics in L2 (Huang
& Nicoladis, 2020). Other studies show relatively similar embodied features for emotive
semantics in bilinguals (Eilola & Havelka, 2011; Foroni, 2015; Sheikh & Titone, 2016;
Baumeister et al., 2017). Importantly, this research emphasizes the role of immersion and
exposure (Eilola & Havelka, 2011; Huang & Nicoladis, 2020), AoA (Harris et al., 2003;
Harris et al., 2006; Harris, 2004), and other factors in affective processing in L1 and L2.

Discussion

The available evidence regarding the degree of embodiment of emotional concepts
in L1 and L2 remains sparse. Nevertheless, the studies reviewed here comprise a vari-
ety of tasks including lexical decision, lexical monitoring, translation-priming, moral
judgment, Emotional Phrases Task, emotional rating, reading, rapid serial visual pres-
entation, classification, memory recognition, spatial classification, Stroop task, evalu-
ative decision, word recognition. A stable pattern for differential embodiment of emo-
tive semantics is demonstrated only in a few studies, while the others indicate either
less embodied L2 or relative processing similarities for emotional L1 and L2. This dis-
crepancy holds true for both psychophysiological and neuroimaging studies.

These inconsistent results can be attributed not only to the differences in the
tasks and techniques applied in different studies, but also (or even more so) to vari-
ability in the bilingual samples they recruited, which may vary greatly in their L2
experience, characterized by different ages of L2 acquisition, early or late immer-
sion to the L2 settings, exposure to either naturalistic (e.g., family, friends, etc.) or
non-naturalistic (e.g., classroom) settings, etc. Some learnt L2 in a classroom with
no immersion, others had high levels of L2 immersion and exposure, which may
explain different degrees of attenuation of affective processing between the two
languages (Conrad et al., 2011; Opitz & Degner, 2012). The existing data appear to
suggest immersion as a more important modulating factor, whereas AoA, exposure
and L2 proficiency may per se not play a decisive role in the degree of processing
differences between emotive semantics in L1 and L2 (Harris et al., 2003; Harris et
al., 2006; Harris, 2004; Eilola et al., 2007; Huang & Nicoladis, 2020).

Additionally, existing research suggests that the pattern of advantaged emo-
tional L1 processing may derive from a stronger automatic attention capture,
which is not the case with L2 (Kissler et al., 2007; Kissler et al., 2009; Schacht &
Sommer, 2009; Chen et al., 2016). The attenuated effect in processing 1.2 emotional
concepts may originate from emotional resonance reduction associated with a psy-
chological distance when processing 1.2 (Harris, 2004; Dewaele, 2004; Caldwell-
Harris & Aygicegi-Dinnf, 2009; Opitz & Degner, 2012; Pavlenko, 2017; Chen et al.,
2016; Toivo & Scheepers, 2019). Overall, available data support the idea of quantita-
tive but not qualitative differences in the nature of lexico-semantic representations in
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L1 and L2. This may speak in favor of the BIA+ approach, indicating variable embod-
ied traces in L2 lexico-semantic representations (Dijkstra & van Heuven, 2002).

To examine the discrepancies between existing psychophysiological and neuroimag-
ing reports in the field, it will be crucial for future studies to employ larger samples with
diverse languages and scrutinize a more comprehensive range of bilingual characteristics
such as L2 proficiency, AoA, immersion, exposure, linguistic distance between the indi-
vidual’s languages, etc., as well as take into account other variables, such as age, educa-
tion, socioeconomic status, general cognitive abilities, emotional intelligence,
presence/absence of affective disorders, etc. By taking into consideration the richness of
individual bilingual experiences, such comprehensive studies will ultimately lead to a
better understanding of processing emotive semantics in bi- and multi-lingual contexts.

Conclusion

Existing theories of L2 conceptual representations and available empirical evi-
dence diverge with regard to the embodied nature of bilingual lexicon, leaving
open the question of whether emotive concepts are processed differently in L2 as
opposed to L1. Future research is needed that should employ more comprehensive
methodologies as well as scrutinize individual linguistic, cognitive and social dif-
ferences, including individual patterns and trajectories of bilingual experience.
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