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Bilingual speakers report experiencing stronger emotions when speaking and
hearing their first language compared to their second. Does this occur even when
a second language is learned early and becomes the dominant language? Spanish—
English bilinguals who had grown up in the USA (early learners) or those who were
first exposed to English during middle childhood while residing in a Latin American
country (late learners) listened to words and phrases while skin conductance was
monitored. Stimuli included taboo words, sexual terms, childhood reprimands (‘Go
to your room!’) and single words which functioned as a neutral baseline. Consistent
with the hypothesis that a second language is less emotional for the late learners,
emotional expressions (i.e. reprimands) presented in the first language elicited larger
skin conductance responses than comparable expressions in the second language.
For the early learners, no such difference was obtained, indicating that age of
acquisition of the second language and proficiency modulate speakers’ physiological
reaction to emotional language.
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Infroduction

Second language (L2) users commonly report that the subjective experience
of language use differs systematically for their first (L1) and second languages
(Bond & Lai, 1986; Dewaele & Pavlenko, 2002; Ervin, 1964; Gonzalez-Reigosa,
1976; Pavlenko, 1998, 1999, 2002). A well known example is the case of taboo
words, which reportedly generate more anxiety when spoken in one’s L1
(Dewaele, this issue; Ferenczi, 1916; Greenson, 1950; Javier, 1989). Using self-
report questionnaires with closed and open-ended questions, Dewaele (this
issue) asked bilingual and multilingual speakers to rate the emotionality of
swear words in their various languages. Swear words in the native language
were rated as most forceful, with perceived forcefulness declining mono-
tonically with age of acquisition and the languages’ rank-order of acquisition
(i.e. swear words in a multilingual’s L1 were perceived as more forceful, on
average, than swear words in the L2, L3 or later-learned languages).
Naturalistic learning contexts also lead to more perceived emotional force
than formal instruction. Similar age and learning context trends were found
for preferences in expressing anger (Dewaele & Pavlenko, 2003). Interview
data and written comments confirmed the following hypothesis about why
multilinguals sometimes prefer using their L1 for cursing, and at other times
prefer a later-acquired language: if emotionality is desired, then the native
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language is preferred, but if the emotionality of swear words is uncomfortable,
multilinguals choose a later-learned language.

Differences in emotionality have been documented by soliciting oral or
written narratives, speech samples and autobiographical memories (Clachar,
1999; Dewaele & Pavlenko, 2002; Ervin, 1964; Javier et al., 1993; Pavlenko,
1998). Bilingual speakers feel freer to discuss embarrassing topics in their 1.2
(Bond & Lai, 1986). Studies of codeswitching describe how a change to the L2
often serves a distancing function (Gumperz & Hernandez, 1971; Javier &
Marcos, 1989). The bilingual therapist Gonzalez-Reigosa (1976) described
Spanish— English bilingual patients who employed English when discussing
anxiety-arousing topics, and used English for portraying a persona of self-
confidence, calm and emotional reserve (see also Altarriba & Santiago-Rivera,
1994). Immigrants” childhood memories were more emotionally charged when
described in their native language (Schrauf, 2000). However, research has not
invariably found the L1 to be the language which facilitates emotional
expression. Koven (2001, 2003) found greater affect and more complex story
telling (e.g. use of quoted speech) when the children of immigrants used the
language of the host country, which was also the language of peer socialisa-
tion.

One of the few laboratory studies of emotional responsiveness to words in
the L1 versus L2 is that of Anooshian and Hertel (1994), who used word recall
as their dependent measure. Recall of words is known to be influenced by
emotionality (Rubin & Friendly, 1986). Anooshian and Hertel (1994) hypothe-
sised that emotion words in the L2 would lack the emotional connotations
which render them easy to recall. They did in fact find an effect of emotionality
on recall only in the L1. However, a recent attempt to replicate this failed.
Turkish sojourners in the USA who were late learners of English showed
similar recall of emotion words in L2 English rather than in L1 Turkish
(Aycicegi & Harris, in press). Because recall of emotion words has led to
contradictory findings, it would be beneficial to use a measure of emotion
processing which more closely reflects physiological aspects of emotional
arousal.

Why Study Bilingualism Psychophysiologically?

There are several reasons for using psychophysiological techniques to
verify the intuition that the subjective, emotional experience of using a L2
differs from that of using a L1. The theoretical perspective adopted is that
subjective experience is mediated by physical states of the nervous system,
and that experiences which are commonly reported by many people will have
measurable physiological correlates. This will be referred to as the ‘brain-
based perspective’. Being able to quantify emotional aspects of language with
psychophysiological data will thus contribute to a science of the subjective
experience of cognitive processing (following Damasio, 1999; O’'Regan & Noe,
2001; Schumann, 1997). If age of acquisition of a language influences
autonomic arousal, then researchers will have a new source of data with
which to evaluate claims about the sensitive period for language. One might
be able to show that words learned very early in life are associated with
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greater autonomic responses than are later-learned words which are similar in
other respects. Adopting a brain-based perspective on the emotional experi-
ence of language also allows one to make more sophisticated hypotheses than
simply that the L1 will be experienced as more emotional. In particular,
aspects of the language-learning history which have consistent effects across
many individuals are likely to do so via common brain mechanisms. They are
thus candidates for having an effect on the emotionality and the autonomic
nervous system. For example, the dominance of the L1 can be supplanted by
the L2 through constant exposure and use, as when children acquire the L2
following immigration (K&pke, 2003). In these cases, the dominance of the L2
has a physical basis, which can be assessed via neuroimaging (e.g. Kim et al.,
1997) or behavioural tasks (e.g. reaction time tasks). As proficiency and
dominance of the L2 have physiological correlates, the ‘brain-based perspec-
tive’ makes the predictions that proficiency and dominance will affect
emotional reactivity and can be measured with autonomic nervous system
arousal. Indeed, this was the rationale in the current study for seeking
individuals whose L2 had become their dominant language.

The brain-based perspective has heuristic value. It specifies that subjective
experiences have their origin in measurable brain states. What conclusions
should be drawn if individuals’ subjective reports are at odds with
psychophysiological measures? Such a finding would mandate new theore-
tical development. This would falsify the brain-based perspective or would
force one to develop an explanation for why subjective and physiological
reports differed. For example, one could propose that informants were relying
on stereotypes or had fashioned an incorrect or incomplete story about their
emotional states.

Language and Psychophysiology

The autonomic nervous system responds to danger or threat cues by
readying systems of the body to take action, including fighting or fleeing
(Hugdahl, 1995). Physiological responses include sweating of palms and
fingertips, a signal that can be quantified by measuring the transient increase
in electrical conductivity of the skin. The increase in conductivity to a specific
stimulus, called a skin conductance response (SCR), typically occurs within
1-1.5 seconds following appearance of the stimulus, and may last for 2-6
seconds.

The phasic amplitude of the SCR is most sensitive to threatening stimuli,
but may also index relevance of a stimulus. Thus, even a photograph of
the face of an acquaintance, when embedded in a stream of unfamiliar faces,
will elicit heightened responsiveness (Channouf & Rouibah, 1997; Tranel
et al., 1985). Experiments dating from the mid-20th century have found that
reading or hearing taboo-words elicits a larger SCR than reading or hearing
neutral words (Bingham, 1943; Gray et al., 1982; Manning & Melchiori, 1974;
Mathews & MaclLeod, 1985; Mathews et al., 1989; McGinnies, 1949). Recent
studies have found that taboo words activate the amygdala and other brain
structures which mediate the arousal which accompanies detection of threat
(LaBar & Phelps, 1998). Among monolinguals, even emotion-laden words,
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such as ‘cancer” and “kill’, elicit higher responses than neutral words (Dinn &
Harris, 2000).

Language stimuli have been most frequently used to study fear sensitisa-
tion, conditioning and personality differences in orienting and general
autonomic reactivity (Barry, 1980; Grings & Zeiner, 1965, Mathews et al.,
1989; Stelmack et al., 1983a, b). For example, researchers have found that the
phrases ‘strong shock’, ‘medium shock’, ‘weak shock” and “no shock” elicit skin
conductance amplitudes which differ according to the intensity suggested by
the words (Grings & Zeiner, 1965). Patients with anxiety disorders show larger
SCRs to anxiety-related words, particularly those related to their fears (e.g.
spider phobics react to the word ‘spider’, whether printed or spoken). When
hearing ambiguous words such as ‘bug’, anxiety-prone individuals appear to
operate with a bias to interpret words as having a threatening meaning
(Mathews et al., 1989).

Lacking in the electrodermal literature are systematic manipulations of the
variables of interest to psycholinguists. Researchers haven’t designed experi-
ments to test whether SCRs are greater to single words than words in context,
to low frequency versus high frequency words, or to the first occurrence of a
word or a phrase compared to a latter occurrence. Indeed, current ‘state-of-the-
art’ reviews, such as the chapter by Dawson et al. (2000) and the book by
Boucsein (1992), do not have sections or index items on language.

In contrast with the dearth of work on autonomic reactivity to language,
electrical activity across the scalp, as measured via electroencephalogram, is a
common tool for language researchers. Event-related potentials (ERPs) elicited
by language stimuli constitute a major subfield of ERP research and the most
frequently used method of studying language within cognitive neuroscience.
Several studies have used ERPs to examine bilingual language processing but
only one known to this researcher has focused on emotional valence of the
words. Kim (1993) employed ERPs to index emotional responsiveness to
words heard by Korean-English bilinguals speakers in their L1 and L2. The
P300 amplitude was selected as the dependent measure, following the
literature that this ERP component is sensitive to the incentive or emotional
value of a stimulus. Kim recorded ERPs to neutral, positive and negative
English words from monolingual English speakers and Korean speakers who
had varying degrees of English-language competency. However, no differ-
ences were found in P300 amplitude as a function of words” emotional valence
or participants’” English proficiency. Kim concluded that her emotion words
(words with negative connotations such as ‘steal” and positive connotations
such as ‘truth’) had probably been insufficiently arousing, since prior studies
documenting the sensitivity of P300 amplitude to emotional stimuli used
highly evocative stimuli such as pictures and slang expressions (Vanderploeg
et al., 1987).

Kim’s (1993) study describes an arena in which electrodermal monitoring
may be a superior technology to ERPs. ERPs have excellent temporal
resolution (milliseconds versus seconds required to measure a phasic increase
using skin conductance) and are known to be exquisitely sensitive to myriad
lexical and grammatical factors (Kluender & Kutas, 1993; Kutas & King, 1996).
However, Kim (1993) found that ERPs were not sensitive to emotional valences
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of words. SCRs are well known to be sensitive to differences in the same types
of words Kim used in her ERP study (e.g. Dinn & Harris, 2000), suggesting
that words’ emotionality is a case where electrodermal recording may be
preferred to ERPs, despite the latter’s superior temporal resolution.

Bilingualism and Electrodermal Activity

Differential responsiveness to emotional terms in L1 and L2 was recently
studied in a sample of late learners of English (Harris et al., 2003). Native
speakers of Turkish who had moved to the USA for schooling or work after
age 18, read or heard a variety of word types in Turkish and English.
Participants responded to items by rating them for pleasantness while skin
conductance activity was monitored via fingertip electrodes. Items included
taboo words (curse words, body parts and sexual terms), reprimands (‘Don’t
do that!") and neutral words (‘column’, ‘table’). The reprimands were selected
to be the type that parents might use in an admonishing tone to children, and
included two that have strong childhood associations: ‘Shame on you!” and
‘Go to your room!”.

Figure 1 shows mean phasic SCR for the taboo words, reprimands and
neutral words. SCRs were stronger to L1 Turkish emotional expressions than
to L2 English expressions, especially in the auditory modality. This corrobo-
rates the intuitions of L2 speakers that emotional expressions are more intense
when they occur in the native language.

Two additional results are noteworthy. The largest difference between L1
and L2 response patterns occurred not for taboo words, but for reprimands.
During debriefing, several participants said that they could hear, in their mind,
a family member saying a Turkish reprimand to them. This is consistent with
the work of Schrauf and Rubin (1998, 2000, 2003) who prompted adult
Spanish— English speakers to retrieve autobiographical memories. For mem-
ories that had come to them in words rather than images, speakers were aware
of whether Spanish or English was used in the memory.

Second, modality effects differed across the languages, with Turkish, but
not English, showing larger amplitudes for auditory stimuli. English did not
show an advantage of the auditory modality. This sample of late learners of
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Figure 1 Turkish—English bilinguals” SCRs are graphed according to modality of
presentation.
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English mostly acquired English in a formal classroom setting (after age 12).
This means that the early context of learning English may have emphasised
the written form. Taboo words elicited larger SCRs when they appeared
printed on the screen than when they were played through the computer’s
loudspeakers. Words and short phrases presented in isolation can be difficult
to discern. Indeed, three taboo terms, ‘pee’, ‘whore’ and ‘raped’, were
sometimes not understood by several respondents, who rated these words
with a 0 to indicate lack of comprehension (items rated as 0 were excluded
from the electrodermal trials summarised in Figures 1 and 2). The relative
unfamiliarity of taboo words heard in isolation could have hindered lexical
identification, whereas the visual modality allowed easy access to the meaning
of these stigmatised words and consequently larger SCRs.

To rule out the possibility that the English words, phrases and taboo items
were less emotionally arousing because of their inherent meaning or the
manner in which they were spoken, the electrodermal activity of 28
monolingual English speakers (college students) was collected using the
same protocol, after removing the Turkish items (Harris & Aycicegi,
unpublished data). As shown in Figure 2, the monolingual speakers showed
a strong taboo word effect that was similar to that of Turkish speakers in their
native language. An unexpected finding was that the US college students did
not have heightened responsiveness to reprimands. This raises the question of
whether culturally specific patterns of childhood discipline influenced Turks’
elevated reactivity to reprimands.

This first study indicates the importance of modality and cultural factors in
modulating the heightened reactivity to emotional expressions in L1 compared
to L2. However, perhaps the most important question is determining if the L1
(acquired in the home from parents) invariably elicits stronger electrodermal
responses than later-learned languages. It would be helpful to recruit
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Figure 2 The two lower lines show the Turkish— English bilinguals” SCRs to words and
phrases in their L1 and L2. The responses of English monolingual speakers to the
English stimuli are also included. Overall SCRs were higher for English monolinguals
because they only encountered half as many stimuli as the Turkish participants, and
thus their SCRs were not as reduced by habituation to the stimuli and testing situation.
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participants who are equally or more proficient in their L2. Young adults who
were born in the USA to immigrant parents are an ideal population. In the
present study, Spanish—English bilinguals were chosen as the research
population. Prior interviews with Spanish-speaking students at Boston
University indicated that many viewed English as their most proficient
language, but Spanish as their L1, as it was the language acquired from
parents during early childhood. If proficiency is the most important variable
for heightened autonomic activity to emotion words, then English stimuli
should elicit the largest SCRs. If age of acquisition is the most important
variable, then Spanish stimuli will be most evocative.

Method

Participants

Participants were undergraduate or graduate students at Boston University
who volunteered their time or received course credit. Recruitment proceeded
via ads and emails in the psychology department requesting Spanish—English
bilinguals who had learned Spanish as a first language. Students who
responded to these ads were only run through the experimental protocol if
they learned Spanish in the home from Spanish-speaking parents, and if
English was the second language acquired. This information was ascertained
during a preliminary phone call or when participants appeared at the
laboratory.

Language history interview

The experimental protocol included an extensive interview about partici-
pants’ language-learning history, which was administered during a break in
the electrodermal recording session. The interview was relaxed and informal,
with the goal of obtaining a detailed and nuanced understanding of factors
that could influence the participant’s bilingual proficiency and emotional
reactivity. Participants were asked their age, country of birth, residence in
different countries, age of arrival in the USA or English-speaking countries,
different languages encountered and spoken, language spoken in the home by
parents and siblings, and use of English and Spanish (or other languages if
relevant) at school. Experimenters also used their own intuitions to solve
‘mysteries’ about the participants’ language-learning history. For example, the
experimenter might inquire, “Your family didn’t immigrate to the US until you
were 16, yet you have nearly accentless English.” The answer could be that
the family had vacationed in the USA for many summers and the student
had attended an English-language school in the home country and interacted
with friends or relatives who were native English speakers. Participants self-
rated themselves for English and Spanish proficiency on a seven-point scale
(7 =native speaking abilities, 6 = near native, 5= very good, 4 = good, 3 =
fair, 2 = poor, 1 = minimal). Separate ratings were made for speaking, under-
standing, reading and writing, and then the average across four judgements
was taken as the proficiency score.
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A group of early learners of English were identified based on the language
history interviews (n =15). Participants were born in the USA (n=6) or
immigrated between ages three and seven (n=09). All of these participants
considered Spanish to be their first language, as it was learned from parents
and spoken in the home during early childhood. However, all identified
English as their best language, as it was the language of past and present
schooling and peer culture. Two participants who immigrated at age seven
rated themselves as having native-speaker abilities in both languages,
although English was judged their best language because of their greater
facility in written English. Three participants who immigrated before age
seven judged themselves to have less than native-speaker abilities in both
languages. None of the participants who were born in the USA rated
themselves as having native-speaker abilities in Spanish (although they did
rate themselves as having near-native abilities). Mean values and ranges for
language-history variables appear in Table 1.

A group of late learners (n = 21) was also highly proficient in English, but
grew up in South or Central America. These respondents generally began to
learn English in middle childhood via bilingual classes, and then moved to the
USA (or an English-speaking country) in their mid-teens when the family
immigrated, or at age 18 or in their early 20s to attend college or graduate
school in the USA. The late age-of-arrival for some participants does not
indicate poor English abilities. The ability to gain acceptance to a competitive
college requires English and generally good scholastic abilities. Many of these
respondents had parents who frequently spoke English and had worked or
studied in English-speaking countries. Two were born in the USA while
parents were working or studying in a US city, and then returned with the
family to South America by age two. Many individuals in this group had
visited the USA for summer vacations and had used English while travelling
abroad. The main difference between the two groups is thus being reared in
the USA (early learners) versus acquiring English in school and from family
members while growing up in South or Central America (late learners). While

Table 1 Learning history for Spanish— English bilingual participants

Age Acquired English

Early Middle—late Statistical

Childhood Childhood significance
Age of arrival in the US* 3.1 (0-7) 17.9 (13-25) p <0.001
Age of exposure to English 3.7 (0-7) 7.9 (1-16) p <0.001
Length of stay in the US 16.2 (11-19) 2.4 (0.17-20) p <0.001
Spanish proﬁciencyT 5.9 (4.25-7) 6.8 (6-7) p <0.001
English proficiency’ 7.0 (6.25-7) 5.6 (4-7) p <0.001
Age at testing 20.3 (19-32) 20.7 (18-36) Age n.s

Notes: Values are averages, with minimum and maximum in parentheses.

speaking country. 7 point scale, 7 = native speaker abilities.

*or other English
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all respondents in the latter group rated their Spanish as superior to their
English, four individuals who had attended bilingual or English-language
schools while growing up in a Spanish-speaking country rated either their
reading or their writing in Spanish as being less than native ability, rendering
their Spanish proficiency scores 6.25-6.75, rather than 7 (7 indicated native-
speaker ability). Ratios of Spanish-to-English proficiency were 0.86 for the
early learners and 1.2 for the late learners.

As shown in Table 1, the two groups differed significantly on all
demographic and proficiency variables except for age at the time of testing.
Correlational statistics were run across the two groups as a whole. Not
surprisingly, the learning history variables were intercorrelated. Having an
early age of arrival in the USA meant an early age of first significant exposure
to English, r =0.48, p < 0.01, and of course longer total length of residence in
the USA, r= —0.96. The self-ratings of proficiency obtained in the current
study are consistent with findings of Birdsong and Molis (2001). Early age of
arrival was a better predictor of increased English proficiency and decreased
Spanish proficiency than either age of significant exposure or length of stay.
Age of arrival was strongly correlated with self-rated proficiency in English,
r= —0.71, and with decreased proficiency in Spanish, r = 0.62. Length of stay
was strongly correlated with English proficiency, » =0.73, and moderately
correlated with decreased Spanish proficiency, r = 0.57. First age of significant
exposure to English was weakly correlated with English proficiency, r =
—0.38, p <0.03, and with decreased Spanish proficiency, r = 0.31, p <0.08.

Because learning-history variables were intercorrelated, the current study
makes no claims about whether the causal factor for electrodermal reactivity is
age of arrival in the USA, significant exposure to English or number of years
residing in the USA. Other researchers have studied these factors and have
concluded that age of arrival is the most important for ultimate attainment of
native-like speaking abilities (Birdsong & Molis, 2001). Disentangling the
impact of these variables on autonomic reactivity could be pursued in future
research.

Materials

Four categories of emotional expressions were used: taboo words, repri-
mands, endearments and insults, with eight Spanish items and eight English
items in each category. Candidate English items in each category were drawn
from the previous study (Harris et al., 2003) or were suggested by the
undergraduate laboratory assistants. To avoid offending undergraduates,’ the
strongest taboo words in either Spanish or English were not used. Items which
are not strictly taboo were also included, if they had strong sexual connota-
tions, such as ‘raped’ and ‘breast’ (a complete list of stimuli appear in the
Appendix). The category label ‘taboo words’ is thus a shorthand label for
‘taboo words and sexual terms’. It could be useful in future work to separately
compare taboo words, including the strongest, most socially stigmatised
words, and sexual terms.

A native Spanish-speaking research assistant identified possible Spanish
equivalents. For example, the English phrase ‘You are everything to me!” was
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matched with the Spanish phrase ‘/Eres mi vida!” (“You are my life’). Because
repetition of meaning could lead to habituation, not all pairs were direct
translation equivalents. Three Spanish-speaking students who were naive to
the goals of the study rated a larger pool of English and Spanish emotional
expressions for emotional intensity and frequency of use. The final set of items
was selected so that Spanish and English items were approximately similar on
these dimensions. As shown in the Appendix, when phrases appeared
visually, they were presented with initial capital letter and final exclamation
point, period or question mark, to convey emotional vividness. This differs
from the previous study, in which phrases (which were only reprimands)
appeared without punctuation.

Participants encountered a total of 64 emotional expressions, half in English,
half in Spanish, with half of the items in each language being presented
visually, and the other half auditorily. These 64 emotional expressions were
intermixed with 36 less emotional items. These were 36 single words selected
from the prior study (Harris et al., 2003), and translated into Spanish by a
native Spanish speaker and verified by an additional Spanish speaker. These
36 single words included 12 items each in the categories of positive words,
negative words and neutral words. These words had been previously selected
using the Handbook of Semantic Word Norms (Toglia & Battig, 1978), which
contains pleasantness norms for a wide variety of English words. The reason
to include positive and negative words in a category which essentially serves
as a neutral baseline is to encourage participants to think about the emotional
meaning of all items while they are rating stimuli for unpleasantness. Also, the
prior study revealed that positive words (joy’, ‘bride’) and negative words
(‘cancer’, ‘kill’) differed only minimally from neutral words in electrodermal
responsiveness.

Single words may be experienced as less emotional than taboo words and
emotional expressions because of lack of context. While single words such as
‘cancer’ or ‘joy’ may be recognised as referring to emotion-laden events, they
may not readily elicit an emotional reaction unless one conjures up a specific
emotional event (e.g. ‘I learned I have cancer’). One might wonder if short
sentences (and the emotional phrases were actually all sentences) would elicit
larger electrodermal responsiveness than single words simply because of their
length. At present there is no study comparing electrodermal responsiveness
to single words and the same words in a neutral or emotional context.
However, in Harris ef al. (2003) taboo words appeared as single words, and
elicited the strongest skin conductance amplitudes. One might also wonder if
the single words used were lower frequency than the words in the emotional
phrases, and whether frequency differences would explain differences in
electrodermal responsiveness. However, taboo words are generally the lowest
frequency items and also the ones that elicit the greatest skin conductance
amplitudes. Indeed, word frequency was not related to responsiveness in the
prior study (Harris et al., 2003). The question of why the single-word stimuli
elicit lower SCRs than emotional expressions isn’t, however, central to the
current study. Instead, the goal is to measure responsiveness to emotional
stimuli across L1 and L2. Doing this requires a relatively nonemotional type of
stimulus to serve as a neutral baseline.
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For each participant, stimuli were presented in both languages and in both
the auditory and visual modality. For the single-word items, participants
encountered either the Spanish or English item (not both). For the English—
Spanish pairs of emotional expressions, participants encountered both the
English member and the Spanish member of the pair (e.g. participant
encountered both ‘You are everything to me!” and ‘/Eres mi vida!’). Since
participants were told that their bilingualism was being studied, they may
have noticed the translation equivalents. They may have translated the item to
compare it to the earlier item, or they may have responded more strongly or
more weakly because of their memory for the earlier item. Unfortunately, it is
not helpful to compare size of skin conductance amplitudes to the first and
second occurrence of a pair, since electrodermal amplitudes decline substan-
tially over the course of a 30-minute experimental session. The second
occurrence will generally be much weaker than the first because items later
in the session will have dampened amplitudes. The most that can be done is to
arrange the order of items so that half the participants received the Spanish
item in the first half of their list, while the other half encountered the English
item first. Four materials sets were constructed so that items in the single-word
category could be assigned to appear either in English or Spanish, and so that
all items could be assigned to appear in either the auditory or visual modality.

Equipment and data preprocessing

All items were recorded in English and Spanish by a female native Spanish
speaker whose family moved to the USA when she was age seven. She had a
native-speaker accent in both languages; her Spanish accent was readily
identifiable as Central American.” The emotional expressions were uttered
with an emotional tone appropriate to that item (speaking with flat or neutral
intonation renders the emotional expression anomalous and unrepresentative
of prior experience). Stimuli were recorded using SoundEdit Version 16 on a
Power Macintosh G3 computer.

Stimuli were presented using PsyScope experimental software, developed
by Cohen et al. (1993). Phasic electrodermal activity was recorded using the
Davicon C2A Custom Skin Conductance Monitor (NeuroDyne Medical
Corporation). Davicon Psychophysiological Assessment Software subtracts
the basepoint from the maximum score during each 10-second recording
interval, yielding a numeric value in micromhos, which is the amplitude of the
phasic SCR.

Enormous variability exists within and across individuals in both tonic and
phasic electrodermal levels (Lykken & Venables, 1971). For example, a
participant with baseline values which hover around 6.0-7.0 may have phasic
amplitudes of 0.40 for a large response and 0.15 for a small response. For a
participant whose baseline values are 3.5-4.0, 0.15 may be a large response. To
correct for these differences in range and to increase homogeneity of variance
in the data, participants’ scores were converted to z-scores, following the
recommendations of Ben-Shakhar (1985). This means that each individual’s set
of scores had a mean of 0 and a standard deviation of 1. Values more than 2.5
standard deviations from an individual participant’'s mean score were
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truncated to 2.5. Resulting scores were then multiplied by 100 to avoid
scrutinising mean scores in which significant digits are several places to the
right of the decimal point. While individual scores thus ranged from -250 to
250, averaging together a large set of scores with a mean of 0 results in a value
that converges towards 0. When viewing graphs of the z-scored data, scores of
0 do not indicate a null response, but instead indicate a response of average
amplitude. Scores above 0 indicate a response of greater than average
amplitude.

When collecting electrodermal data, the ideal trial yields an increase in
electrodermal activity which occurs 1-1.5 seconds after stimulus onset and
appears as a spike or wave (Hugdahl, 1995). However, many trials are flat or
reveal a decline in skin conductance level. There is considerable debate about
how to interpret these non-ideal trials (Dawson et al ., 2000). Declines generally
occur because skin conductance levels were elevated on a previous trial. The
return to baseline may not be completed by the end of the 10-second recording
window, but continues into one or two subsequent trials. One method is
to record a negative amplitude for these trials. That is, if skin conductance
levels fall from 3.56 to 3.20, the trial could be assigned the value of -0.36. This
method effectively misattributes a negative value to a trial that was unlucky
enough to follow a high-response trial. That same stimulus might have
produced an ordinary SCR had it appeared in a different context. An
alternative is to delete these trials, although this has the disadvantage that
no information is gained from the trial. An intermediate position is to record
the value of 0 for these trials. This method was adopted because it corresponds
to the fact that a particular participant did not respond to the evoking
stimulus.

Procedure

Each participant was tested individually. Ethical guidelines of the American
Psychological Association were followed. Informed consent forms describing
the experiment were given prior to testing; participants had the option to end
their participation at any time or to request rest breaks. No participant found
the experiment unduly long or taxing. Electrodes were placed on the index
and middle fingers of the dominant hand to record changes in electrical
conductivity. Participants were instructed to rate each word or phrase for
unpleasantness on a 1-7 scale (1 being most pleasant, 4 neutral and 7 being
most unpleasant) by typing the appropriate key on a standard computer
keyboard. The instructions stated that O was to be typed if they did not know
the meaning of the word or phrase. Items that were rated as 0 amounted to less
than 1% of trials and were discarded from analysis.

The unpleasantness scale was displayed on the computer screen for the
entire 10-second recording interval. Participants were told they had 10 seconds
to make their rating, and to respond whenever they felt ready during that
time. They were additionally urged to think about the meaning of the word or
phrase for the full 10 seconds, given that the physiological response can take
several seconds to manifest itself. For visual presentation, the word or phrase
was displayed on the screen until a response was made. For auditory
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presentation, a question mark remained on the screen until a response was
made. Participants were instructed to minimise movement or talking while
their skin conductance was being monitored. The experimenter (who was
either the author or a trained research assistant) sat next to participants in front
of a second computer displaying the electrodermal activity, and made notes on
possible artefacts. Artefacts were defined as either (1) an electrodermal
response which could not have been elicited by the stimulus, because it
occurred immediately with stimulus onset rather than the 1 second or more
which is required to measure a change in skin conductivity, or (2) a large or
unusual-looking SCR which coincided with movement made by participant
(e.g. cough, scratch or stretch).

A well known but sometimes frustrating aspect of measuring skin
conductance is that amplitudes decline and become flat as the experimental
setting and nature of the task become familiar to participants (Dawson et al.,
2000). This is similar to the reduction in arousal that accompanies a sedentary
activity such as listening to a lecture. That is, arousal is high following the
physical activity that brings one to the lecture hall, and then usually declines
as one habituates to the lecture hall and topic matter. Psychophysiologists
must thus grapple with what can amount to a disappearing dependent
variable. Indeed, some researchers use as their dependent variable number of
trials until participants” SCRs asymptote at a level value (Dawson et al., 2000).
A method used in the current study was to provide participants with a break
midway through the 98 trials. This break was used to conduct the language
history interview (described earlier). Most participants did dishabituate after
the break.

Results

Both common-sense intuitions and findings from the study of Turkish—
English bilinguals (Harris et al., 2003) suggest that higher electrodermal
responsiveness to auditory stimuli in a language (compared to visual stimuli)
indicates comfort and proficiency in that language. Would the early learners of
English show an auditory advantage for Spanish, English or both languages?
Modality effects were assessed by conducting 2 x 2 repeated measures
analysis of variance (ANOVA) on the two levels of modality (auditory versus
visual) and the two languages. As shown in Figure 3, stimuli in the auditory
modality elicited higher SCRs than did visual stimuli, but only for the early
learners, F(1,14) =5.7, p <0.03. The late learners had comparable reactivity to
visual and auditory stimuli, F < 1. No other modality effects or interactions
were significant.

To determine how reactivity to emotional expressions differed from the
single word condition, 2 x 5 repeated measures ANOVAs were conducted
separately for the two participant groups (two levels of language, five stimulus
types). ANOVA on the early learners revealed a main effect of stimulus type,
F(4,56) =4.2, p <0.005. As shown in Figure 4, this effect was specific to taboo
words. English taboo words differed from the single word condition,
F(1,14)=7.7, p <0.02, as did Spanish taboo words, F(1,14) =4.6, p < 0.05.
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For the late learners, the main effect of stimulus type was significant at
F(4,80) =4.2, p <0.004. Taboo words elicited elevated SCRs (compared to the
single word condition) in both English, F(1,20) = 10.4, p < 0.005, and Spanish,
F(1,20) =4.3, p <0.05. The reprimands also elicited SCRs that were greater
than the single word condition, but only in Spanish F(1,20) =4.4, p <0.05 (see
Figure 5).

Speakers also rated items for unpleasantness. As shown in Figure 6,
participants’ ratings of unpleasantness were broadly similar across languages,
modalities and age-of-acquisition groups. As expected, endearments were
rated as highly pleasant and insults, reprimands and taboo words were rated
as unpleasant. The single word condition included equal numbers of positive,
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Figure 3 Items in all stimulus categories were averaged and plotted according to
auditory or visual presentation. Early learners had larger SCRs to auditory stimuli than
to visual stimuli, consistent with naturalistic, conversation learning mode for both
languages.
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Figure 4 SCRs plotted for the different stimulus categories for the early learners. Taboo
items were statistically greater than the single-word category.
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Figure 5 SCRs plotted for the different stimulus categories for late learners. Taboo
items were statistically greater than the single-word category, as were reprimands
presented in Spanish.

Early English
6 v
Late Spanish —,, )

25
£
D
. Early Spanish
2 4
[}
=
<
s f
2 3
g Late English
=)

2

1

Endearment Insult Single Word  Reprimand  Taboo Word

Figure 6 Unpleasantness ratings provided by the two groups of participants while they
heard and read words and phrases.

negative and neutral words and thus ended up with a mean score at the
midpoint of the seven-point unpleasantness scale.

ANOVA conducted on the ratings with independent variables, such
as modality, learning group and stimulus type, revealed a significant
language x stimulus type interaction. Pairwise comparisons localised this
difference to the case of endearments. Averaging over learning group, Spanish
endearments were rated as more pleasant (i.e. less unpleasant) than English
endearments, F(1,35) =7.6, p <0.005.

Pairwise comparisons were conducted between the English and Spanish
ratings separately for the early and late learners. The only significant
difference occurred for the late learners’ ratings of reprimands. Reprimands
were rated as more unpleasant in Spanish than in English F(1,19) =47,
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p <0.05. Note that this is consistent with the findings for the electrodermal
data: the late learners, but not the early learners of English, had heightened
reactivity to reprimands.

Did individual participants’ ratings of unpleasantness correlate with their
skin conductance amplitudes within the categories of emotion words? Weak
but statistically significant correlations were obtained for taboo items, across
all participants and combining over languages, r= —0.18, t(497) = —4.0,
p <0.001. There was also a weak but significant correlation obtained for
endearments, r =0.10, £(531) =2.2, p <0.03. Correlations for the other cate-
gories were smaller than these and not significant.

Discussion

Taboo words in both languages elicited the largest skin conductance
amplitudes. Surprisingly, insults elicited SCRs that were no higher than the
single-word category (which functioned as the relatively nonemotional base-
line). Endearments were also somewhat ineffective in eliciting a SCR.
Reprimands were the stimulus type which elicited a different pattern between
L1 and L2. It was with the reprimands also that a difference was found
between the early and later learners of English. Late learners showed
heightened reactivity to reprimands in Spanish, but not in English. The
heightened SCRs to reprimands in L1 will thus be termed the ‘reprimand
effect’. The bilinguals who acquired English early (who were born in the USA
or immigrated by age seven) did not show a reprimand effect. They responded
similarly to reprimands in both languages, and responses were not signifi-
cantly elevated about the single-word condition.

The current study confirms and extends prior findings about bilinguals’
responses to one category of emotional language, reprimands. The Spanish—
English bilinguals who learned English later in life, resemble the Turkish—
English bilinguals, who acquired English after age 18 (Harris ef al., 2003). Like
the late learners in the current study, the Turkish—English bilinguals had
elevated skin conductance amplitudes for reprimands in L1 but not in L2.
Together, the results of the current and the previous study indicate that one
category of emotional expressions (reprimands) reliably elicits less autonomic
arousal when items are presented in L2 which was not acquired until middle
childhood or the teen years.

The linguistic specificity of the effect (i.e. only reprimands in L1 elicited
heightened SCRs) is consistent with findings that adult bilinguals readily
classify autobiographical memories as having been encoded in L1 or L2
(Schrauf & Rubin, 1998, 2000, 2003). However, reprimands do not invariably
evoke heightened skin conductance amplitudes in L1. As noted previously, an
English monolingual group did not respond to English reprimands, although
they did respond to taboo words. The early bilinguals of the current study also
did not respond to the reprimands, thus resembling their monolingual peers at
Boston University. Considering the English monolingual data together with
the data collected from the early learners of English raises the question of
whether factors specific to growing up in the USA render reprimands
innocuous, even when encountered in the native language. For example,



Psychophysiological Measures of Emotional Reactivity 239

reprimands may not be as salient in North American child-rearing as they are
in some other speech communities.

Both the early and late learners responded more strongly to taboo words
presented in English (see Figures 4 and 5). The early learners may have
responded more strongly to taboo words in English than in Spanish because
English is their dominant language. If taboo words generally elicit stronger
reactions in L1 than in L2, we would expect the late learners to have higher
SCRs to taboo words in Spanish, mirroring the effects found with Turkish—
English bilinguals in the earlier study (Figure 1). One interpretation of the late
learners” data is that cultural factors may have influenced their responses to
taboo words. During debriefing, participants frequently mentioned that taboo
words are commonly used in colloquial Spanish, and consequently these items
elicited little visceral charge. Several participants reported that taboo words
‘sound harsher” in English. This could be the reason why both groups showed
higher emotional responses to taboo words in English. Furthermore, English
taboo words may be more relevant to the day-to-day life of all of the
participants, since all of them are college students living in an urban North
American city. The late learners (and possibly both groups) might demonstrate
a greater response to Spanish taboo words after months of immersion in a
Spanish-speaking peer group.

Aspects of the data, such as the modality effects, were novel and thus
interpretation is difficult. However, given the heuristic value of the current
work, some discussion would be useful. The previous study demonstrated
that the auditory modality had an advantage (i.e. elicited larger SCRs) in the
L1. In the current study, for early learners of English, auditory stimuli did elicit
larger SCRs than visual stimuli, in both Spanish and English, with a trend for a
greater advantage of auditory stimuli in English. This is consistent with the
proposal that early learning of both Spanish and English created an auditory
advantage in both languages. The slightly stronger auditory effect for English
is consistent with English dominance, which is expected for the children in
North America (Kopke, 2003).

This pattern of the early learners of English is thus readily interpretable.
Not so the pattern for the late learners. One might expect the late learners
would show an auditory advantage in their L1 Spanish, but not their L2
English, as this was the finding for the Turkish late learners. Instead, the late
learners had no auditory advantage in either language. I propose the following
interpretation, recognising that it is highly speculative. Identifying isolated
words and phrases auditorily is difficult when items appear in one’s L2 (Mayo
et al., 1997). When auditory discrimination is difficult, the visual modality will
be relied on more, leading to heightened attention to visual stimuli. This may
have created a general visual-reliance strategy for the late learners which
influenced responses both to Spanish and English, thus negating what should
have been an auditory advantage for Spanish. Recent work on memory for
words presented either auditorily or visually indicates that modality can have
strategic effects, and that auditory presentation enhances the distinctiveness of
words (Smith & Hunt, 1998, 2000).

One can also ask why no language effects or age effects were found for the
endearments and the insults. The most that can be said at present is simply
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that these stimuli were ineffective in eliciting large SCRs. Endearments may
not have elicited strong SCRs because electrodermal recording is mainly
sensitive to threat and punishment (Fowles, 1980). Comments during debrief-
ing suggested some reasons for the ineffectiveness of the insults. Participants
commented that the insults sounded silly or could be readily laughed off. For
example, the insults included ‘You are so fat’” and ‘You are so stupid’.
Although the goal had been to find statements that would be effective in
insulting college students, some participants reported that these items were
frequently used in light-hearted contexts and thus could have little noxious
impact.

Note however that the insults were rated as highly unpleasant (Figure 6). If
participants reported during debriefing that the insults felt innocuous, why
did the insults receive the highest unpleasantness ratings of any stimuli? The
participants presumably know that the insults literally refer to an unpleasant
situation (e.g. being told that one is fat, being told that one is stupid). The
insults are rated for unpleasantness by consulting knowledge of the meaning
of the phrases. However, the electrodermal responsiveness is sensitive to
whether the insults actually caused a visceral reaction. Here the postdebriefing
comments are relevant. Possibly because they have become habituated to such
phrases, college students find statements such as ‘You are so stupid’
unthreatening, and thus these stimuli did not elicit heightened SCRs.

This apparent dissociation between cognitive knowledge and autonomic
response is interesting. Such dissociations have been studied in work on
decision-making using a betting card game (Bechara et al., 1997). Electro-
dermal activity was sensitive to the riskiness of choosing cards from a deck
stacked with bad outcomes (‘lose $50") before players could consciously
articulate which was the risky deck. In the current study, electrodermal
activity was not sensitive to cognitive knowledge, but (apparently) only to
stimuli such as taboo words and reprimands which carried deep-felt negative
or socially stigmatised associations.

The proposal that cognitive knowledge can dissociate from autonomic
response suggests a methodological improvement. Bilinguals could be asked
to imagine a phrase spoken to them in an appropriate interpersonal situation.
For example: ‘Imagine the phrase “You are so fat” spoken in a context where it
would be wounding. Then rate the emotional intensity of your feeling.” This
rating task could be used to identify stimuli (in different languages) which
would activate the autonomic nervous system. Substituting this task for the
current task (rating phrases for unpleasantness) would likely also increase
autonomic arousal.

It is well known that the same words and phrases carry different emotional
connotations for different language communities (Harré, 1986; Kovecses, 1994;
Wierzbicka, 1999). Some of our taboo words or reprimands could have
appeared relatively neutral to some participants. This variability will likely
create variability in electrodermal responsiveness, thus decreasing statistical
power. Restricting participants to a specific culture, and choosing stimuli
whose emotional resonances are known for that culture, would reduce
variability and thus increase statistical power, but would limit the ability to
generalise beyond the selected culture.
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Conclusions

Early L2 learners of English show heightened SCRs to both Spanish and
English taboo words, consistent with the proposal that when two languages
are learned early, emotion-laden terms activate the autonomic nervous system
equally. The data are inconsistent with a strong variant of the ‘L1 is more
emotional” thesis. Because the early learners reported greater proficiency in
their L2, the data are consistent with the proposal that the L1 is more
emotional when it is the more proficient language. Supporting this are the data
from late learners, who demonstrated heightened SCRs to Spanish repri-
mands, but not English reprimands. This extends the prior finding of a
reprimand effect in Turkish to a different language and culture. The linguistic
specificity of the reprimand effect (that it is found only with the native
language, not a second language) contributes to prior documentation of
‘internal languages of retrieval” (Schrauf & Rubin, 1998, 2000, 2003). Measuring
skin conductance appears a useful way to explore the extent to which
linguistic phrases are mentally represented with the emotional associations
that accompanied them during childhood learning.
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Notes

1. During debriefing participants maintained that they would not have been offended
had the strongest taboo words been used. These have been recently used in
psycholinguistic research by MacKay et al. (2002).

2. No literature exists on whether emotional responses are stronger or weaker to
auditory stimuli which match or mismatch the accent of the listener.
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Appendix: English and Spanish Stimuli

Spanish and English items were direct translations except where noted.

Reprimands

Shut up! [ Cdllate!

Now you're in trouble! i Sabes que me lo vas a pagar! (You're going to
pay for that)

Shame on you! [ Avergiiénzate!

Stop that! Deja eso! (Leave that)

Don’t do that! /No hagas eso!

No hitting! iSabes que estas caliente conmigo! (You're hot
with me, more intense in Spanish)

Go to your room! [ Vete a tu cuarto!
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That’s not nice!

iEstas castigado! (You are punished)

Insults

Are you crazy?

(Eres loca?

I never want to see you
again!

INunca mds te hablaré! (I will never talk to you
again)

You are such a loser!

/Que bruta eres! (You're so stupid)

You suck!

i Idiota! (You idiot)

What a moron!

i Canto de estupida! (Piece of stupid person)

You are so fat!

1Qué gorda eres!

You disgust me!

i No quiero verte la cara! (I don’t want to see
your face)

thing!

I hate you! [ Te odio!
Endearments
I love you more than any- iTe amo!

You are everything to me!

[ Eres mi vida! (You are my life)

I've missed you so much!

[ Me haces falta!

When will I see you again?

[ Siempre te recordaré! (I will always remem-
ber you!)

I would die for you!

iSin ti no puedo vivir! (I can’t live without
you)

I can’t wait to see you!

[ Me alegra verte! (It makes me happy to see
you)

Hey, sweetie!

(Mi corazon, como estds? (My heart, how are
you)

You are so beautiful!

i Eres tan bella!

Taboo and sexual terms

asshole

cabron

pussy

crica
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dick maricdn (slang term: gay)
pee mear

shit mierda

bitch puta

breast seno

raped violada

Single word category, sorted by neutral, aversive and positive words

Neutral (n=12)

box caja
street calle
column columna
finger dedo
table mesa
name nombre
number numero
part parte
door puerta
branch rama
chair silla
envelope sobre
Aversive (n=12)

murder asesinato
anger colera
crime crimen
cruel crueldad
pain dolor
disease enfermedad
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war querra
kill matar
death muerte
fight pelea
danger peligro
grave tumba
Positive (n =15)
joy alegrin
friend amigo
love amor
kiss beso
home casa
happy feliz
freedom libertad
mother mamd
honey miel
father papd
laugh risa
smile sonrisa




