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Abstract

Foreign language contexts impose a relative psychological and emotional distance in bilinguals. In our previous studies, we
demonstrated that the use of a foreign language changes the strength of the seemingly automatic emotional responses in
the self-paradigm, showing a robust asymmetry in the self-bias effect in a native and a foreign language context. Namely,
larger effects were found in the native language, suggesting an emotional blunting in the foreign language context. In the
present study, we investigated the source of these effects by directly comparing whether they stem from a language’s
foreignness versus its non-nativeness. We employed the same self-paradigm (a simple perceptual matching task of
associating simple geometric shapes with the labels “you,” “friend,” and “other”), testing unbalanced Spanish—Basque—
English trilinguals. We applied the paradigm to three language contexts: native, non-native but contextually present (i.e.,
non-native local), and non-native foreign. Results showed a smaller self-bias only in the foreign language pointing to the
foreign-language-induced psychological/emotional distance as the necessary prerequisite for foreign language effects.
Furthermore, we explored whether perceived emotional distance towards foreign languages in Spanish—English bilinguals
modulates foreign language effects. Results suggest that none of the different indices of emotional distance towards the
foreign language obtained via questionnaires modulated the self-biases in the foreign language contexts. Our results
further elucidate the deeply rooted and automatic nature of foreign-language-driven differential emotional processing.
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Introduction

Most bilinguals experience less discomfort than native
speakers when discussing emotionally distressing, embar-
rassing, or traumatic experiences, as well as when uttering
or hearing demeaning remarks (e.g., swear words, taboo
words, insults, childhood reprimands) in a language that is
not native to them (e.g., Bond & Lai, 1986; Dewaele, 2004a,
2004b; Dewacele & Pavlenko, 2002; Pavlenko, 2006, 2007).
In this case, foreign languages serve as an emotional buffer
that absorbs the stark emotional impact of affective states,
making bilinguals feel less uneasy when dealing with highly
emotionally charged language (see lacozza, Costa, &
Dunabeitia, 2017, for review). Observations and reports of
this behaviour over the years have sparked a keen interest
among the scientific community in the subject of decreased
emotional affect and foreign language contexts.

Foreign language effects

This phenomenon of attenuated emotional reactivity in bilin-
guals when they are in a foreign language context, known as

foreign language effect, is a topic on which there is a rapidly
growing literature. What started out as anecdotal notes on
bilinguals feeling emotions less keenly and being less emo-
tionally affected overall in their foreign languages has been
experimentally corroborated with a series of experiments
covering a range of phenomena, including the perception of
emotive language such as swear words and taboo words
(Caldwell-Harris, 2014; Harris, Ay¢igegi, & Gleason, 2003;
for a review, see Pavlenko, 2012). Also, bilinguals have
reported how profoundly different it feels to take part in
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emotionally charged behaviours (e.g., declaring love to
someone, praying, or lying) in their native language
(Caldwell-Harris, 2014; Dewaele, 2010; Pavlenko, 2005),
and the impact of foreign language effects is also being
explored using psychophysiological measurements (e.g.,
skin conductance or pupil dilation, such as in Garcia-Palacios
et al., 2018; see also Harris, 2004; Harris et al., 2003).

The scope of foreign language effects even extends to
moral decisions (e.g., Corey et al., 2017; Costa, Foucart,
Arnon, et. al., 2014; Costa, Foucart, Hayakawa, et al.,
2014; Geipel, Hadjichristidis, & Surian, 2015a, 2015b;
Keysar, Hayakawa, & An, 2012; Shin & Kim, 2017).
These studies speak volumes to the remarkable pervasive-
ness and comprehensiveness of the foreign language
effects. Namely, the effects have been shown to be capable
of affecting even our moral principles, which are assumed
to occur at a much more fundamental, conceptual level
than the one governing language processing. Intuitively, it
would stand to reason to think that our moral decisions are
completely divorced from language processing in every
conceivable way—yet, all of the evidence in the field
seems to point to the contrary. When moral dilemmas are
couched in a foreign language, irrational and impulsive
decisions are greatly reduced (e.g., Corey et al., 2017). In
fact, the mere presence of foreign language contexts can
obliterate several cognitive framing biases (e.g., Keysar
et al., 2012). Interestingly, the differences between lan-
guages in experiments on moral dilemmas become less
pronounced as foreign language proficiency increases
(Costa et al., 2014; Geipel et al., 2015b).

Suggested explanations to foreign language
effects

We usually speak and comprehend foreign languages less
fluently and more strenuously than our native ones, which
is why the process has usually been characterised as cogni-
tively draining. Namely, foreign language processing
incurs an increase in the processing disfluency, prompting
more deliberate cogitation, and as such is conceived as
depleting our cognitive resources (e.g., Green, 1998;
Hernandez & Meschyan, 2006; see Dufiabeitia & Costa,
2015, for several markers of the cognitive load imposed by
foreign language speech). In terms of the Dual-Process
Theory (e.g., Kahneman, 2003, 2011; Sloman, 1996), for-
eign languages seem to engage more the analytical, effort-
ful, rule-governed, and cogitation-heavy processing
routines (i.e., System 2; Costa et al., 2014), as opposed to
the reflexive, effortless, emotion-laden, and intuition-gov-
erned cognitive method (i.e., System 1). Hence, foreign
language processing prompts a great deal of deliberation.
But what is the link between the increased cognitive strain
and emotional detachment? System 2 entails the more
rational and dispassionate cognitive route, and its activation
in conjunction with foreign language processing was initially
thought to be the ultimate driving force mediating the

dampened emotional resonance in foreign languages.
However, in light of recent evidence, it seems that it is
System 1 that is behind the emotional blunting in foreign lan-
guage. Specifically, it has recently been shown that foreign
language use does not boost System 2 as much as it hampers
System 1 processing. Foreign language contexts hinder emo-
tional processing and deontological considerations intrinsic
to System 1 (Hayakawa, Tannenbaum, Costa, Corey, &
Keysar, 2017), thus giving rise to the foreign language
effects.

The literature on foreign language effects has yet to
reach a definitive consensus on the underlying source of
emotional blunting. Most authors subscribe to the predomi-
nant theory hinting at the emotionally poor, structured, and
impersonal academic settings in which foreign languages
are acquired, as the origin of the reduced emotionality in
the foreign language context (e.g., Caldwell-Harris, 2014;
Dewaele, 2004b, 2010, 2013). In fact, this learning context
is the most important difference between a foreign lan-
guage and a non-native (i.e., second) language, given that
the former is typically learned in academic settings which
reduce the chances of its use in everyday situations (e.g.,
Caldwell-Harris, 2014; Dewaele, 2010; Ivaz, Costa, &
Duiiabeitia, 2016; see also Dufabeitia, 2017). The familial
context in which native language acquisition is embedded
provides the backdrop that runs the gamut of all human
emotions in an infant’s emotionally formative early years.
The simultaneous development of the emotional system
and linguistic skills makes native language and emotions
inextricably interwoven. This is probably why foreign lan-
guages are not as rooted in the emotional system.

Hence, it stands to reason that the emotional resonance
in one’s native language would be in sharp contrast to the
one in foreign languages. To this point, Ivaz et al. (2016)
argue that foreign-language-related highly limited contex-
tual scope is at the core of the emotional blunting in the
foreign language effects. Note, though, that this is not to
say that a language cannot elicit high emotional reactivity
much later in life and beyond the most emotionally forma-
tive years in the early childhood (Caldwell-Harris, 2008;
Pavlenko, 2005). Along similar lines, some authors argue
that the frequency of foreign language use plays an impor-
tant part in its emotional resonance (e.g., Degner,
Doycheva, & Wentura, 2011; Puntoni, de Langhe, & van
Osselaer, 2009), while we argued that the lack of contex-
tual diversity in its use needs to be singled out as a signifi-
cant contributor to the reduced emotionality it tends to
spawn (e.g., Ivaz et al., 2016). If people do not tend to use
their foreign language in everyday situations, its use is less
likely to favour emotionality.

Foreignness versus non-nativeness

Previous work in the field notwithstanding, much is still
unclear about what ultimately drives the foreign language
effects. Some studies have demonstrated that the higher
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the proficiency in one’s foreign or second language, the
more similar the emotional response in these languages
and the native one (Harris, Gleason, & Aygicegi, 2006; in
studies on moral dilemmas, see Costa et al., 2014; Geipel
et al., 2015b). For instance, it is still unknown whether it is
the foreignness or the non-nativeness of foreign languages
that drives these effects and elicits the reduced emotional-
ity observed therein. In this case, foreignness refers to the
relative psychological distance towards the foreign lan-
guage in question and the culture it represents, whereas
non-nativeness indicates acquiring a language through
immersion and sequentiality, as opposed to the same way
as one’s native language is acquired—from birth. Foreign
and second languages could feasibly yield similar effects,
which is an interesting question that merits more attention
in the research on foreign languages. This outcome of sim-
ilar effects in particular would privilege the non-nativeness
hypothesis, providing support for the claim that acquiring
a language after early childhood may be the source of the
blunted affect tied to foreign languages. The premise of
pitting foreign and second language contexts against each
other could help us to draw a clearer demarcation line
between the languages and help us to understand the origin
of muted emotionality better. The current study builds on
this question by using a paradigm that has been shown to
elicit robust foreign language effects: the self-paradigm.

The self-paradigm

Self-image and self-centredness are phenomena whose
underlying neural mechanisms overlap with those responsi-
ble for emotional responses. These phenomena are special in
that any stimuli pertaining to them consistently elicit over-
whelmingly favourable responses to them. The literature
abounds with examples of this self-bias effect. Namely, in a
series of recent experiments, a simple geometric shape-label
association paradigm was used to show a pronounced prioriti-
sation in the processing of stimuli when they are self-related
as opposed to related to other people (Sui, He, & Humphreys,
2012; Sui & Humphreys, 2015a, 2015b; Sui, Liu, Mevorach,
& Humphreys, 2015; Sui, Rotshtein, & Humphreys, 2013,
2014) The authors randomly assigned neutral geometric
shapes (i.e., triangles, circles, and squares) to the participant
and two other people: their friend/mother and a stranger.
Participants were taught the correct matchups and subse-
quently shown random combinations of shapes and labels so
as to indicate whether they matched or mismatched the
instruction. The rationale behind the labels was to include a
person with whom participants have a close relationship (i.e.,
their mother or their friend) and another random person to
whom participants would not have any type of connection.
This design consistently gives rise to the so-called self-
bias effect, an outcome where the fastest and most accurate
responses by a large margin are those to self-related stimuli
in matching trials. The effect is so robust that it holds even
when the relative number of these stimuli is decimated

(Sui, Sun, Peng, & Humphreys, 2014) speaking to the sheer
automaticity of the effect. Moreover, its magnitude grows
when the size of the stimuli is increased (Sui & Humphreys,
2015a). The self-bias effect is akin to the effect elicited by
high-value-reward labels (e.g., triangle 8£ vs. square 1£;
Sui et al., 2012) and occurs even with other kinds of stimuli
(e.g., simple movements related to self; Frings & Wentura,
2014). The self-bias paradigm demonstrated how associat-
ing simple visual stimuli with the self drastically increases
their social (and perceptual) salience, thus boosting mem-
ory, speed, and accuracy in participants.

What is it that would make the self-paradigm suitable
for exploring the foreign language effects? In different
areas of psychology research, the concept of self-esteem
and self-image has been found to arouse emotions that run
the gamut of emotions from happiness, pride, and content,
to contempt, hostility, depression, and anxiety (e.g.,
Bushman & Baumeister, 1998; Diener & Diener, 1995;
Kernis, Grannemann, & Barclay, 1989; Mineka, Watson,
& Clark, 1998; Tangney & Fischer, 1995). The self-bias
seems to tap into our emotionality, because it can be con-
ceived of as self-emotions. Specifically, our systematically
biased responses to the information related to us have been
interpreted as reactions to intrinsically rewarding informa-
tion (Northoff & Hayes, 2011), a hypothesis attested to by
Sui et al.’s (2012) study. Moreover, the responses that self-
related stimuli elicit are indeed similar to those brought
forth by reward-related stimuli (Sui & Humphreys, 2015b).
There also seems to be neural evidence offering support to
the emotional component of the self-bias, because the
areas of the brain that mediate self-bias partially overlap
with those specialising in emotional reactions (e.g., the
prefrontal cortex; Sui et al., 2013).

The present study

In our previous studies, we were interested in seeing whether
this self-bias would be modulated by the foreign language
context. If this context triggers psychological and emotional
distance in bilinguals, and if the self-bias is governed by our
emotional system, then there should be a systematic difference
in the self-biases in the native and foreign language contexts.
To this end, we conducted several between- and within-subject
experiments where we looked at the self-bias magnitudes in
the two languages (Ivaz et al., 2016). The size of the self-bias
was halved in the foreign language context in the between-
subject design, while it was still significantly diminished even
in the within-subject design. Similar results were replicated in
a more recent study by Shin and Kim (2017) with Korean—
English bilinguals. However, our previous study was not able
to fully distinguish between the effects of foreign versus non-
native languages, because our participants’ non-native lan-
guage was also a foreign language (i.e., English as a non-native
language of native Spanish speakers).

The focal question of Experiment 1 is whether the root
of these previously reported effects is a language’s
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foreignness or non-nativeness. In the current study, we
tried to shed some light on this issue, and to do so, in
Experiment 1 we tested three different types of languages:
native, second (i.e., non-native local), and foreign (i.c.,
non-native foreign). We used the same paradigm as we did
in Ivaz et al. (2016) and applied it to three language con-
texts: native language (Spanish), non-native but contextu-
ally present language to which there is a daily exposure
and an emotional attachment—non-native local (Basque),
and foreign language—non-native foreign (English). The
aim of Experiment 2 was tackling the notion of perceived
emotional distance towards foreign languages. We were
interested in seeing whether a more positive attitude
towards one’s foreign language could modulate the magni-
tude of the foreign language effect. We employed the same
self-paradigm and compared the effects in the native and
foreign languages as a function of the emotional attach-
ment to each of them as reported by participants in a series
of questionnaires.

Experiment |

The main questions in this experiment referred to whether
the self-bias was a case of foreign or non-native language
use, and whether it was modulated by the social context or
not. To this end, we tested native Spanish speakers from
the Basque Country who also knew Basque and English.
The Basque Country (i.e., the Basque Autonomous
Region) in the north of Spain has two co-official lan-
guages: Spanish and Basque. Both languages are equally
represented across the community: all signs are bilingual,
there are bilingual schools, all public service employees
are bilingual, and so on. Despite that, it can be said that
Spanish is the dominant language in several aspects.
According to the demographic statistics published by the
Basque Government in 2014, Spanish remains the pre-
dominant language of the region. Namely, it is understood
by virtually 100% of the inhabitants, 72.6% have it as their
native language and 77.1% report speaking it at home. On
the contrary, Basque is understood by 55.7% of the popu-
lation, it is the native language of 23.5%, and 20.8% speak
it at home (The Basque Government, Department of
Education, Linguistic Policy and Culture, 2014). All of our
participants had Basque as a non-native second language
and Spanish as their mother tongue. It stands to reason that
our participants would foster an emotional attachment
towards Basque, to a varying degree. Intuitively, we would
expect there to be a clear difference between two non-
native languages learned in strikingly different settings:
natural (i.e., the immediate environment of a contextually
present non-native language) as opposed to artificial (i.e.,
the classroom environment of a foreign language). Being
in contact with a language on a daily basis and in varying
circumstances of social interaction would mimic the
contexts in which native language is normally used and

acquired, tapping into the same well of emotional invest-
ment and emotionally charged interactions. This would
equate the second language to the native one, and put them
both in stark contrast to the foreign language which is gen-
erally used in specific, fairly limited, and academic situa-
tions. This was indeed the case of English for the
participants tested in the current experiment, given that
they had acquired English as a foreign language.

There are two possible sources of the foreign language
effect that the self-bias paradigm might yield. Specifically,
it is unclear whether the effect is driven by the foreign-
ness of the language contrasted with the native one or by
the non-nativeness of that language. By testing how the
use of a native versus a second versus a foreign language
modulates the self-bias, we will be able to tell whether
the effect truly is a foreign language effect or a non-
native language effect instead. If the source of this effect
is the foreignness of a language, there will be little differ-
ence between the effect magnitudes in the native and the
second language. If, on the contrary, it is a matter of non-
nativeness, then the size of the non-native effect obtained
will, in all likelihood, be equal to or smaller than the for-
eign language effect.

Method

Participants. In total, 28 participants' (16 females, mean
age=24.04, SD=4.87) with normal or corrected-to-nor-
mal vision took part in the study. They were all non-
balanced Spanish—Basque—English trilinguals. They
were native Spanish speakers born and raised in the
Basque Country, who were also relatively highly (and
approximately equally) proficient in Basque and Eng-
lish. Prior to administering the experimental task to our
participants, we enquired into their linguistic profile by
assessing their proficiency in the three languages with
different measurements (see Table 1; cf. Procedure in
Ivaz et al., 2016). Among these measures were their age
of acquisition of Basque and English (in years, which
were significantly different, as could be expected from
participants living in a bilingual community), vocabu-
lary knowledge as assessed by their picture naming
scores (i.e., the so-called Basque, English and Spanish
test (BEST) test, a vocabulary test that included a battery
of 65 drawings of common concepts; cf. de Bruin, Car-
reiras, & Duiabeitia, 2017; Gollan, Weissberger, Run-
nqvist, Montoya, & Cera, 2012) with no significant
differences between Basque and English, individual
interviews’ scores (as assessed by a bilingual inter-
viewer), self-reported scores of their overall proficiency
(in reading, writing, and speaking) in the languages on a
10-point Likert scale, and self-reported daily exposure to
the languages (expressed in percentage of time), among
others. All of our participants completed the task in three
languages.
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Descriptive statistics of the linguistic and demographic factors of the different experimental groups tested in Experiments | and 2.

Table I.

Exposure to

Exposure to

English Basque English Basque English Basque English
vocabulary

Basque AocA
(in years)

Age (in

Experiments

English (% of

time)

Basque (% of

time)

proficiency  interview interview vocabulary
(1-5) (1-5)

(1-10)

AoA (in proficiency
(1-10)

years)

years)

(out of 65)
42.75 (10.73)

(out of 65)

12.14 (7.38)

19.29 (10.86)

332 (048) 45.93 (8.48)

3.68 (0.49)

6.32 (1.44)
6.13 (1.61)

593 (231)  7.13(1.24)

472 (1.61)

3.54 (1.9)

24.04 (4.87)
19.14 (1.76)

Experiment |

2634 (19.61)

Experiment 2

AoA: age of acquisition.

Standard deviations are provided in parentheses. The AoA corresponds to the estimated age (in years) at which participants acquired a given language, according to their self-reports. The proficiency

scores were calculated according to participants’ self-ratings (on a 1-10 scale), while the interview scores correspond to the interviewer’s assessment of participants’ fluency in an interview (on a |-5

scale). The vocabulary score corresponds to the number of correctly named pictures from a battery of 65 drawings. Exposure to a language corresponds to the self-reported percentage of time partici-

pants were exposed to said language in their daily lives.

Materials and procedure. The materials employed in this
within-subject experiment were very similar to those we
used in the Experiment 2 in Ivaz et al. (2016). Our materi-
als were simple, white, unfilled geometric shapes (i.e.,
triangles, squares, and circles) whose dimensions were
263 x263 pixels, a fixation point (i.e., the “+” sign)
located below the shapes, and written labels (in English
“you,” “friend,” “other”; in Basque “zu,” “laguna,”
“bestea”; in Spanish “t0,” “amigo,” “otro”) in white, low-
ercase, Courier New font displayed against a black back-
ground (see Figure 1). In an effort to simplify the
procedure, we opted for only one experimental list. All
our participants completed a total of 540 trials, 180 per
each of the three languages. Out of these 180 trials, 90
were matching (i.e., trials whose shape—label combina-
tions matched the instruction) and 90 were mismatching
(i.e., random combinations of shapes and labels not cor-
responding to the instruction). The order of trials and lan-
guages was completely randomised.

The data collection was run on Experiment Builder, ver-
sion 1.10.1630 (SR Research, Mississauga, ON, Canada),
on a 19" cathode ray tube (CRT) screen (with 1024 x 768
resolution at 100 Hz frequency), and with a response box.
The instructions were presented in all three languages.
Participants were told to remember the correct shape—label
combinations, and imagine that they, themselves, are repre-
sented by a square, that their best friend is a circle, and that
someone they do not know is a triangle. When presented
with a combination, they were told to indicate whether it
matched or mismatched the instruction as fast and as best
as they could. Then, they completed a brief practice session
of 36 trials, and in case they had more than 30% of errors,
they had to redo the session. Each trial would start with the
fixation point presented for 500 ms. This was followed by a
geometric shape, the fixation point, and a label appearing at
the same time for 1,200 to 1,500ms. Feedback followed
and stayed on screen for 500 ms (see Figure 2). Depending
on the response, it consisted of either a happy (for correct)
or a sad emoji (for incorrect responses or timeouts). The
timeouts were randomised and set between 1,200 and
1,500ms. Participants had eight small breaks in total, one
following every 60 trials. The experiment took approxi-
mately 20 min to complete.

99 <

Results

We hypothesised that, unlike language non-nativeness, lan-
guage foreignness would reduce the self-bias in our partici-
pants. Hence, we expected a significant difference in the size
of the self-bias effects for the native and non-native local lan-
guages when compared with the non-native foreign language.
Analyses of variance (ANOVAs) were run on the latency and
accuracy data for the matching trials following a 3 (Shape
Category: self/familiar/other)x 3 (Language Context: native/
second/foreign) design. Pairwise comparisons were also run
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MATCHING trials

SELF +
tu/zu/you

FAMILIAR +
amigo/laguna/
friend

UNFAMILIAR

+
otro/bestea/
other

MISMATCHING trials

O O

+ +
amigo/laguna/ | otro/bestea/
friend other

[]

+
otro/bestea/
other

+
ta/zu/you

+ +
ti/zu/you [ amigo/laguna/
friend

Figure |. Examples of stimuli from Experiments | and 2. The labels appeared either in Spanish, Basque, or English, depending on

the linguistic context of the experiment.

Fixation point (500 ms)

Critical stimuli
(1200-1500ms)

O

+
Feedback (500ms)

Figure 2. Schematic representation of the stimuli in
Experiments | and 2.

on the data corresponding to the mismatching trials collapsed
across conditions to determine the presence or absence
of a language effect. Reaction times (RTs) associated with
erroneous responses and those above or below the cutoff
points (mean=2.5SD in each condition for each participant)
were removed from the latency analysis (1.63% of outliers).
Group-based means per condition are reported in Table 2.

Matching trials. The general 3x3 ANOVA on the RTs
showed a main effect of Shape Category, F(2, 54)=86.77,
p<.001, n§ =.763, 1—-B=1. The main effect of Language
Context was not significant, F(2, 54)=1.69, p=.19. The

interaction between these two factors was significant, F(4,
108)=3.83, p<.05, 773 =.12, 1-B=.88, revealing that the
magnitude of the effects varied as a function of the lan-
guage (native vs. second vs. foreign). A 2 x3 ANOVA per-
formed to explore self-bias effects (Shape Category: self/
other; Language Context: native/second/foreign) showed
that participants responded faster in the self than in the
other condition, F(1, 27)=133.63 p<.0001, 775 =.83,
1-B=1. There was a significant interaction between the
two factors, F(2, 54)=6.9, p<.0005, nf) =2, 1-p=091.
Additional pairwise comparisons were performed to pin-
point the loci of the significant interaction. All the pairwise
comparisons were Bonferroni-corrected. The size of the
self-effect was virtually identical in the native- (110ms)
and second-language context (111 ms), #(27)=—0.13, p=.9.
The self-effect was significantly larger in the native-
(110ms) than in the foreign-language condition (77 ms),
t(27)=3.37, p<.005, as was the case in the second- (111 ms)
versus the foreign-language (77 ms) condition, #27)=3.43,
p<.005. A 2x3 ANOVA performed to explore familiar-
bias effects (Shape Category: familiar/other; Language
Context: native/second/foreign) showed a main effect of
shape, indicating that participants were also significantly
faster in the familiar than in the other condition, F(1,
27)=21.78, p<.0001, 775 =.45, 1-B=.99. The main effect
of language was not significant, F(2, 54)=0.032, p=.97.
The interaction between these two factors was significant,
F(2, 54)=4.05, p<.05, 775 =.13, 1-B=.7, revealing that
the magnitude of the effects varied as a function of the lan-
guage (native vs. second vs. foreign). Additional pairwise
comparisons were performed to find the sources of the
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Table 2. Mean reaction times (in ms) and percentages of errors in each condition tested in Experiments | and 2.

Matching trials Mismatching
trials
Variables Self Friend Other Self-bias Familiar bias
Native language: Experiment |
RTs 621 (61) 696 (63) 731 (70) 110ms 35ms 748 (79)
% errors 4.83 (4.33) 9.31 (9.9) 16.44 (12.11) 11.61% 7.13% 10.79 (6.44)
Second language: Experiment |
RTs 626 (67) 692 (69) 737 (87) Il ms 45ms 761 (78)
% errors 5.52 (5.37) 8.16 (6.21) 16.21 (12.93) 10.69% 8.05% 12.7 (7.08)
Foreign language: Experiment |
RTs 645 (73) 708 (78) 722 (87) 77 ms 14ms 758 (76)
% errors 5.52 (4.82) 10.46 (9.03) 12.3 (10.08) 6.78% 1.84% 10.99 (8.16)
Native language: Experiment 2
RTs 657 (55) 759 (54) 791 (77) 134ms 32ms 820 (55)
% errors 4.95 (6.34) 15.73 (11.86) 23.28 (14.47) 18.33% 7.53% 17.19 (10.08)
Foreign language: Experiment 2
RTs 674 (58) 760 (62) 786 (73) 113ms 26 ms 829 (56)
% errors 6.67 (6.29) 11.93 (9.39) 22.55 (14.62) 8.33% 5.23% 17.01 (9.89)

Standard deviations are provided in parentheses. Self-bias effects are calculated by subtracting the RTs and error rates in the self-conditions from
those in the other conditions. Familiar-bias effects are calculated by subtracting the RTs and error rates in the familiar conditions from those in the

other conditions.

significant interaction. All the pairwise comparisons were
Bonferroni-corrected. The size of the familiar-effect was
similar in the native- (35 ms) and second-language interac-
tion (45ms), #27)=-0.82, p=.42. The familiar-effect was
significantly larger in the native- (35ms) than in the for-
eign-language interaction (14ms), #27)=2.08, p=.047, as
well as in the second- (45ms) as compared with the for-
eign-language interaction (14 ms), #27)=2.94, p<.05.

The analysis on the error rates following the general
3x3 design showed a significant main effect of Shape
Category, F(2, 54)=19.68, p<.0001, ni =42, 1-=.99,
and no effect of Language Context, F(2, 54)=0.36, p=.62.
There was a significant interaction between these two fac-
tors, F(4, 108)=2.98, p<.05, nf) =.1, 1-p=.78. A follow-
up 2 x3 ANOVA showed that participants responded more
accurately in the self (5.48%) than in the other (15.52%)
condition, F(1, 27)=31.54, p<.0001, nlf =.54, 1-B=.1,
while there was no main effect of Language Context,
F(1.64, 44.26)=2.37, p=.11. This self-bias effect was sig-
nificantly different only in the native- versus foreign-lan-
guage trial comparison (12.02% vs. 7.02%, respectively),
#27)=2.46, p<.05. There was a marginally significant
interaction between these factors, F(2, 54)=3.14, p=.051,
ni =.1, 1-p=.58. Additional, Bonferroni-corrected pair-
wise comparisons were performed to explore this interac-
tion. The error-rate self-bias was similar in the
native- (12.02%) and second-language context (11.07%),
t(27)=—0.47, p=.64. The error-rate sclf-bias was signifi-
cantly larger in the native- (12.02%) than in the foreign-
language condition (7.02%), #27)=2.46, p<.05, but the
same did not occur in the second- (11.07%) versus foreign-
language (7.02%) condition, #27)=1.76, p=.09. Also,

participants responded more accurately to the stimuli in the
familiar than in the other condition, F(1, 27)=9.7, p<.005,
TI; =.26, 1-p=.85, without a main effect of Language
Context, F(2, 54)=0.68, p=.51. There was a significant
interaction between the two factors, F(2, 54)=4.47, p<.05,
nlf =.14, 1-pB=.74. Additional, Bonferroni-adjusted, pair-
wise comparisons of the familiar-bias effects showed that
our participants made significantly more errors in the
familiar condition in their native (7.38%) and second
(8.33%) languages, rather than in their foreign language
(1.9%), t27)=2.45, p<.05, and #27)=2.86, p<.0l,
respectively.

Mismatching trials. Mismatching trials were responded to
slightly more quickly in the native than in the second,
t(27)=-3.3, p<.005, or foreign language, #27)=0.033,
752 versus 765 versus 762ms; F(2, 54)=4.8, p<.05,
TI; =.15, 1-B=.77. There were significant differences
between languages observed in the accuracy data (10.79%
vs. 12.7% vs. 10.99% of errors, respectively); F(2,
54)=3.41,p<.05, ns =.11, 1 -B=.62. Significantly fewer
errors were made in the native, #(27)=-2.6, p<.05, and
foreign, #(27)=2.26, p<.05, languages, as opposed to the
second language condition.

Discussion

The results of this experiment showed a sizeable reduction
of the self-bias in the non-native foreign but not in the non-
native local language. Self-bias is thought of as a product
of the foreign language effect, and these results show that
it does not extend to second languages. It is true that



Ilvaz et al.

83

neither our second nor foreign languages are our native
languages. However, it seems that the foreign-language-
related physical distance from an everyday, organic, lin-
guistic context seems to connote an emotional distance
towards that language as well. The effect is the same in the
two contextually present languages, and the only differ-
ence observed was in the contextually absent language—
in this case, the non-native foreign language.

In their skin conductance study, Harris et al. (2006)
found virtually no difference in the way early bilinguals
processed emotional phrases in their native language and
their non-native but contextually present second language.
Our results are very much in line both with this study and
the observations that the most striking differences in emo-
tionality are between the native and foreign languages.
Moreover, language immersion and frequent, contextually
diverse language use can engender strong emotional
attachment to languages that are not our native (e.g.,
Caldwell-Harris, 2014; Degner et al.,, 2011; Dewacle,
2010). This frequent and diverse language use prompts a
shift in the way we encode our concepts, making those
belonging to our native language overlap with those of our
second one. This in turn causes both our native and non-
native languages to elicit highly similar kinds of emotional
response (Pavlenko, 2005, 2006). Furthermore, these
results also speak to high proficiency and frequent lan-
guage use being the key prerequisite for increased emo-
tionality in a non-native language.

Experiment 2

The results from Experiment 1 demonstrated that the self-
bias difference was unequivocally driven by the foreign
language effect. Following up on these results, we wanted
to investigate the interplay between the magnitude of this
effect (as observed in the self-bias) and the language atti-
tude, conceived as the attitude bilinguals develop towards
a given language they speak (Dewacele, 2009). We hypoth-
esised that the magnitude of the self-bias effect would vary
as a function of the language attitude in an inversely pro-
portional manner—the more positive (i.e., highly scored)
the language attitude, the smaller the foreign language
effect should be. In other words, the more emotionally
affected our participants are in their foreign language, the
more similar the effect elicited by this language will be to
the native language.

Method

Participants. In total, 64 non-balanced Spanish—English
bilingual students (47 females) of the Universidad Euro-
pea del Atlantico participated in the present study (mean
age=19.14 years, SD=1.75). They all had normal or cor-
rected-to-normal vision, a relatively high proficiency of
English and spoke it as a foreign language. We provide

more information about the linguistic profile of our par-
ticipants in Table 1. None of the participants had spent
more than 6months in an English-speaking country,
because we suspected that this type of experience could
induce a stronger emotional attachment to the foreign
language. Specifically, it could do so by virtue of chang-
ing the status of English as a foreign language into a sec-
ond language due to immersion and everyday exposure to
it. Also, we only included the participants whose general
English proficiency ranged from 4 to 8 according to a
self-reported proficiency measure (see the subsequent
“Materials and procedure” section). We thus avoided the
inclusion of participants with native-like performance,
and, more importantly, those with such a low proficiency
would be detrimental to the comprehension of the
instructions.

Materials and procedure. Prior to taking part in the self-
bias experiment in Spanish (native language) and English
foreign language similar to that reported in Ivaz et al.’s
(2016) Experiment 2, our participants filled out a question-
naire in Spanish about their linguistic habits, their emo-
tional attachment to the native and to the foreign language,
and their empathy level in general. The questionnaire we
used was an adapted version of Dewaele and Pavlenko’s
(2001-2003) Bilingualism and Emotions questionnaire
that also included Baron-Cohen and Wheelwright’s (2004)
Empathy Quotient test. Much like its predecessors, our
version of the questionnaire contained a number of open-
and closed-ended questions with Likert scale answers
aimed at specifying one’s language attitudes or the degree
of empathy they feel in different situations (see Supple-
mentary Material).

Some additional sociodemographic questions were also
added to gather as much data on our participants as possi-
ble. Having our participants complete the questionnaire in
Spanish allowed us to circumvent the possibility of our
respondents rating their emotions more intensely in their
non-native language—a systematic bias that has been
known to occur in bilinguals’ non-native languages (i.c.,
anchor contraction effect; de Langhe, Puntoni, Fernandes,
& van Osselaer, 2011; Harzing, 2006).

We obtained three types of self-reported variables
assessing participants’ sociodemographic and linguistic
background. These variables were linguistic (i.e., the age
of acquisition of English in years [M=4.72, SD=1.61],
the general English proficiency according to a 10-point
Likert scale [M=6.12, SD=1.36], and the exposure to
English—the percentage of time of daily exposure to it
[M=26.34, SD=19.41]), affective (i.c., the empathy quo-
tient [M=42.67, SD=9.42]), and affective-linguistic
(i.e., the language-based emotional reactivity score
[M=0.66, SD=0.25], the self-perceived emotionality of
English [M=3.25, SD=1.21], and the impact of emo-
tional expressions in English [M=2.68, SD=0.82]) (see
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Supplementary Material for details). The language-based
emotional reactivity score was calculated based on the
responses to a group of 10 questions that asked respond-
ents to opt for one of the possible languages (Spanish,
English, or other) in certain communicative scenarios.
These questions asked them to select the language in
which they preferred to express certain emotions. Spanish
was scored 1, English —1, and any other language was
scored 0. This way, the average score determined the
language-based emotional reactivity score of a given par-
ticipant, such that the more positive the score, the more
emotionally bound to Spanish was the participant. A neg-
ative score indicated an emotional attachment to English.
The self-perceived emotionality of English variable cor-
responded to the score respondents gave to this question:
“Indicate how much you agree with the following state-
ment: English is emotional.” The possible answers to this
question also ranged from 1 (none) to 5 (extreme). The
impact of emotional expressions in English was calcu-
lated based on a group of nine questions which explored
emotional language in English. The possible answers
ranged from 1 (none) to 5 (extreme).

The questionnaire was administered to the participants
at least 48 hr before they completed the experiment with the
self-paradigm. This was done to avoid any carryover effects
some questions could potentially have on our participants’
performance in the self-bias task. The critical part of the
experiment with the self-bias paradigm took approximately
12min to complete. The materials and the procedure we
employed were the same as in Experiment 1 (see Figures 1
and 2), albeit with only two language conditions: native
versus foreign (i.e., Spanish and English words).

Results

A two-step analysis routine was followed. First, we once
again replicated the difference in the self-bias effect in
native versus foreign languages by analysing the latency
and accuracy data belonging to the critical matching trials,
as in our preceding experiments. Second, a linear regres-
sion was performed to ascertain whether the seven varia-
bles derived from the questionnaires were successful
predictors of the self-bias effects in the foreign language.
If the affective—linguistic factors related to the foreign lan-
guage in any manner determine or modulate the self-bias
effect, we would expect a difference in its magnitude.
Namely, participants with a more positive attitude towards
English should display a larger self-bias effect in English
as compared with the ones with a more positive attitude
towards Spanish.

RTs associated with erroneous responses and those
above or below the cutoff points (mean+2.5SD in each
condition for each participant) were removed from the
latency analysis (1.37% vs. 1.01% of outliers in the native-
and foreign-language contexts, respectively). Group-based
means per condition are reported in Table 2.

First, a series of ANOVAs were performed following a
3x2 design: 3 (Shape Category: self/familiar/other)x2
(Language Context: native/foreign). The general 3x2
ANOVA on the RTs revealed a main effect of Shape
Category, F(1.83, 115.04)=114.41, p<.0001, 11; =.609,
1-B=1. The main effect of Language Context was not sig-
nificant, F(1, 63)=2.28, p=.14. The two-way interaction
was statistically significant, F(1.76, 110.44)=4.31, p<.05,
n; =.06, 1-B=.7. A 2x2 ANOVA performed to explore
self-bias effects (Shape Category: self/other; Language
Context: native/foreign) showed that participants responded
faster in the self than in the other condition as indicated by
the main Shape Category effect, F(1, 63)=205.03,
p<.0001, 0’ =.76, 1-B=1. There was no main effect of
Language Context, F(1, 63)=3.23, p=.08. There was,
however, a significant Shape Category x Language Context
interaction, F(1, 63)=6.66, p<.05, ni =.1, 1-B=.719.
This suggested that the self-bias effect was larger in the
native than in the foreign language, 134 versus 113 ms;
1(63)=2.58, p<.05. A 2x2 ANOVA performed to explore
familiar-bias effects (Shape Category: familiar/other;
Language Context: native/foreign) showed that participants
responded faster in the familiar than in the other condition,
F(1, 63)=14.13, p<.0001, nﬁ =.18, 1-B=.96, while no
difference was observed between the two language con-
texts, F(1, 63)=0.12, p=.73. No interaction was observed
between the groups, F(1, 63)=0.49, p=.49.

The analysis on the error rates following the general
3x2 design showed a significant main effect of Shape
Category, F(1.8, 113.46)=64.97, p<.0001, ni =51,
1—-B=1, but there was no effect of Language Context, F(1,
63)=2.4, p=.13. However, there was a significant interac-
tion between these two factors, F(2, 126)=5.8, p<.005,
N, =.08, 1-p=.86. A follow-up 2x2 ANOVA showed
that participants responded more accurately in the selfthan
in the other condition, F(1, 63)=105.95, p<.0001,
ni =.63, 1-B=1, while there was no main effect of
Language Context, F(1, 63)=0.38, p=.58, or interaction
between the two factors, F(1, 63)=2.6, p=.11, suggesting
that the self-bias effect was similar in the native- and for-
eign-language trials (4.95% vs. 6.67% of errors, respec-
tively). Similarly, participants responded more accurately
to the stimuli in the familiar than in the other condition,
F(1, 63)=33.31, p<.0001, ni =35, 1-B=1, and the
Language Context effect was significant too, F(1,
63)=17.33, p<.05, nﬁ =.1, 1-B=.76). However, there was
no significant two-way interaction, F(1, 63)=2.77, p=.1.

The analysis of mismatching trials showed that these
were responded to significantly more quickly in the native
than in the foreign language (834 vs. 848 ms, respectively),
#(63)=4.4, p<.0001. No significant differences were
observed in the accuracy data, 17.56% in the native- ver-
sus 17.24% in the foreign-language context, respectively,
#(63)=0.24, p=_81.

Once the difference in the magnitude of the self-bias effect
between native and foreign languages had been replicated,
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Table 3. Standard estimates ( coefficients), t, and p values of the predictor variables included in the linear regression model
tested in Experiment 2.

Predictor variables B coefficient t p
English age of acquisition -.21 -1.48 14
English proficiency -.06 -0.41 .68
Exposure to English -.06 -0.46 .65
Empathy quotient -.07 -0.54 .59
Language-based emotional reactivity score -.12 -0.90 37
Self-perceived emotionality of English as a language .26 1.95 .06
Mean impact of emotional expressions in English -1 -0.74 46

a regression analysis was carried out using participants’ self-
bias effects in English as the dependent variable, together
with the list of seven predictor variables derived from the
questionnaires. We calculated the self-bias scores in English
by subtracting the RTs in the self-condition from the RTs in
the other condition (M=113ms, SD=73 ms; see Table 2). The
predictor factors were the linguistic, affective, and affective—
linguistic variables described above: (1) age of acquisition of
English, (2) general English proficiency, (3) exposure to
English, (4) empathy quotient, (5) language-based emotional
reactivity score, (6) self-perceived emotionality of English as
a language, and (7) mean impact of emotional expressions in
English (see “Materials and procedure” section under
Experiment 2 for more details; also see Supplementary
Material).

The regression model was not significant, F(7,
56)=1.08, p=.39, suggesting that the set of seven inde-
pendent variables did not collectively account for the
self-bias in English (R?=.12). As shown in Table 3, the
relative contribution of each of the variables was mark-
edly low, with very few exceptions. None of the affec-
tive—linguistic variables significantly accounted for the
differences in the magnitudes of the self-bias effect in
English (1s<1.5), except for a marginal effect of the self-
perceived emotionality of English as a language (p=.057;
see Table 3). Considering that the explanatory capacity of
the general model was negligible, we interpret these
results as a demonstration that there was no clear-cut
relationship between the increased emotional reactivity
towards English as a foreign language and the magnitude
of the self-bias effect in that language.

Discussion

In Experiment 2, we wanted to look more closely into the
notion of emotional distance promoted by foreign lan-
guage contexts. We did so by exploring how the construct
of language attitude shapes the self-bias effect in the for-
eign language. Specifically, we wondered to what extent,
if any, the language attitude correlates with the self-per-
ceived emotional distance for each of our participants. Is
there a certain type of relation between the construct of
emotional blunting in foreign languages and the perceived,

self-reported, emotional distance towards said foreign
languages?

It needs to be acknowledged that there was no signifi-
cant relation between the emotional attachment we have
towards our foreign languages and the size of the foreign
language effects as measured by the magnitude of the self-
bias in the foreign language (i.e., English). We found no
significant relationship between the self-appointed foreign
language attitude scores and the emotional reactivity elic-
ited by said language. The results suggested that our par-
ticipants’ emotional attachment to each of the languages
did not exert any influence on the magnitude of the effects.

General discussion

The present study aimed to discern the fundamental core of
the reduced emotional resonance driving the foreign lan-
guage effects observed in the reduced self-bias. Across dif-
ferent designs, in our preceding study (Ivaz et al., 2016), we
obtained very robust yet ambiguous effects that were in line
with the previous literature both on the self-bias and for-
eign language effects. However, it was left unclear which
aspect of the non-native language (in our case, English)
was at the root of these effects: the fact that English was not
acquired from birth (i.e., its non-nativeness) or that it is a
language and culture to which there is highly limited expo-
sure and use (i.e., its foreignness).

To allow for teasing these aspects apart, we employed
the same simple paradigm and tested our participants in
their native, second, and foreign languages (Experiment
1). Overall, the participants exhibited significant self-bias
and familiar bias across all languages, replicating existing
findings in the field (e.g., Suietal.,2012; Sui & Humphreys,
2015a, 2015b; Sui et al., 2015; Sui et al., 2013; Sui et al.,
2014). Critically, the foreign language condition yielded a
significantly diminished self-bias as compared with the
native and non-native language conditions, both of which
were virtually identical. The latter is congruous with the
findings indicating that the emotional impact in a language
is much greater when a language is acquired through
immersion as opposed to through formal instruction
(Caldwell-Harris, 2014; Dewaele, 2010). Our findings
showed that the origin of the non-native language effects
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in the self-paradigm is indeed language foreignness and
not non-nativeness alone, allowing these effects to retain
their foreign language effects label. Negligible differences
were found between the data in the native- and second-
language conditions, indicating that the emotional
responses in these languages are highly similar, if not
equal. Thus, these findings suggest similar levels of emo-
tional attachment to native and second languages, and as
such, they go hand in hand with the reality of language use
around us nowadays. It appears that the very experience of
being surrounded by and immersed in a language, when
combined with living among its community members, will
invariably attach us emotionally to said language
(Caldwell-Harris, 2014; Dewacele, 2010).

Sometimes, the emotional distance towards a language
is associated with the physical distance from said language
and its culture. For a number of reasons, this physical dis-
tance can disappear, either geographically (e.g., if we
move to the country where our foreign language is contex-
tually present) or mentally (e.g., if we are very invested in
that culture, follow it closely and immerse ourselves in it).
This brings up the question of whether this newfound
physical/mental proximity could somehow implicate the
emotional one by proxy. We argue that the answer to this
question is unequivocal, affirmative, and relatively easily
provable—simply by testing people who have undergone
this shift (e.g., migrants). This would be reflected in the
language attitude of the very people who have experienced
this during their lifetime and would, therefore, be the one
driving the foreign language effect. Our linguistic circum-
stances can change fairly easily according to several sce-
narios: by moving to a country where the spoken language
is foreign to us, or falling in love with a native speaker of
that language, or using that language on a daily basis in our
workplace, or with our friends and loved ones, and so on.
Specifically, once we start having these different experi-
ences that attach us to a language—albeit a foreign one—
this language is no longer foreign to us. The emotional
resonance is developed when the words of a language are
either learned (in the case of native languages) or used (as
in second languages) in emotional circumstances, because
we process, remember, and make sense of our experiences
based on their contexts (Caldwell-Harris, 2014). Much
like what Marian and Kaushanskaya (2008) report with the
bilingual immigration narratives they collected, we argue
that emotional expression and emotional language seem to
depend on personal experiences.

Experiment 2 investigated the role that perceived emo-
tional proximity to a foreign language has in the foreign
language effects. Once more, we used the self-paradigm in
the native- and foreign-language conditions. None of the
variables obtained using the current set of questionnaires
were able to account for the differential effect in the mag-
nitude of the self-bias. While some of these factors were
initially expected to majorly drive the effect, these results

showed that it did not at all vary as a function of partici-
pants’ reported emotionality with regard to the foreign lan-
guage, their linguistic preferences, or even their
socio-linguistic context. Whether these variables were
inadequately defined, ill-assessed, or simply inaccurate,
we do not know for certain. However, it is worth consider-
ing that perhaps there is something in the automaticity of
the self-bias that transcends these variables which are rely-
ing on metacognitive judgements. Considering that none
of the affective—linguistic variables included in the regres-
sion model of Experiment 2 seemed to correctly account
for the foreign language effects in the self-paradigm, we
posit that one could potentially turn to the self-bias per se
as a measurement of the emotional reactivity we have in a
given language. The self-bias is an automatic, reliable, and
robust effect, which is, as such, a quantitative, palpable
measurement that could be used as an indicator of a per-
son’s emotional resonance in foreign language contexts.

Together, the results of these experiments demonstrate
that the foreign nature of languages that are not our native
tongues is at the core of the reduced emotional resonance
tied to self-reflection in the self-paradigm. Moreover,
these results suggest that the emotional distance towards
our languages may not be a general construct, but rather a
very elusive and difficult to gauge variable that is not nec-
essarily reflected by the perceived emotional distance of
each individual with regard to each of the known lan-
guages. In Experiment 2, we initially endeavoured to
uncover the affective factors which would best explain the
differences in the magnitude of the self-bias across lan-
guage contexts. However, we failed to account for this dif-
ference using the set of variables obtained in a series of
questionnaires. In light of the results, we reconsidered our
position and now tentatively recommend the use of the
self-bias itself as a possible measurement of the emotional
attachment towards the languages we know.

Finally, one should also keep in mind the specific char-
acteristics of the self-paradigm that make it well-suited to
explore emotional reactivity in the absence of confounding
factors. A reason why the self-paradigm lends itself well to
researching the foreign language effects is its extremely
low linguistic content. As opposed to the most common
materials for this type of research, that is, emotional words
and phrases, it is worth noting that the self-paradigm we
used has three high-frequency common and short words
(e.g., Sui et al., 2012; Sui & Humphreys, 2015a, 2015b;
Sui et al., 2015; Sui et al., 2013; Sui et al., 2014). Their low
emotional content notwithstanding, these materials still
allow for obtaining robust foreign language effects (Ivaz
etal., 2016). This allowed us to circumvent the issue of the
cognitive cost associated with foreign language processing
and the extent to which it figures in the foreign language
effects observed in our results. That way, the foreign lan-
guage effects we obtained were not due to our participants
being less proficient in their foreign language than in their
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native and second languages. Consequently, we posit that
the foreign language effects obtained are due to the emo-
tional distance as a result of the linguistic context and not
to the cognitive cost incurred by the processing of a non-
native language, be it second or foreign.

This self-paradigm we employed could be utilised in
several different ways in future research by adjusting the
types of stimuli while still tapping into language-related (or
more broadly framed, culture-related) questions. Namely, it
especially lends itself to research that aims to converge cul-
ture effects and in-group effects. For instance, images that
can be associated with different languages or cultures (i.c.,
flags, tourist attractions, cultural symbols, prominent fig-
ures, etc.) could be employed in this paradigm to test a vari-
ety of emotion-driven, automatic biases that represent
different forms of linguistic or cultural relativity.

It is important to drive home the main point of the pre-
sent two experiments: the foreign language effects, at least
as reflected in the reduced self-bias effect, are undoubtedly
present in the case of foreign and not second languages, and
cannot be easily predicted in terms of a number of socio-
linguistic and affective factors, including our perceived
emotional distance towards our languages. We conclude
that perhaps the self-bias itself, here used as an overt meas-
urement of the foreign language effects, could possibly be
used as a way of assessing our emotional resonance in dif-
ferent languages. Concerning the broader implications of
this study, the differential effects pertaining to self-bias
could have a bearing on the field of education and educa-
tional policies regarding curricula in foreign languages.
The more we learn about the nature of the foreign language
effects, the interplay of emotional resonance and the way
we encode our concepts according to it, the better equipped
the scientific community will be to weigh in on these edu-
cational policies (see Dufiabeitia, 2017, for discussion).
There is still much debate over whether teaching different
school subjects in foreign languages is the most beneficial
choice for children, and more research into the foreign lan-
guage effects is warranted to help elucidate this issue.
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Note

1. In our previous paper (Ivaz, Costa, & Dunabeitia, 2016),
we had 48 participants in the within-subject Experiment 2.
It would have certainly been preferable to have as many
participants in the current experiments as in the afore-
mentioned study. However, due to very stringent partici-
pant inclusion criteria, we ended up with a lower number.
Nonetheless, as shown in the right panel of the Figure 2 in
Ivaz, Costa, and Dufabeitia (2016), the magnitude of the
self-bias effect is relatively consistent across participants,
suggesting that the magnitude of the samples may not be
a critical factor.
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