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Abstract Recently, a relationship between bilin-

gualism and enhanced social flexibility has been

suggested. However, research on the subject is scarce

and what little exists is limited by several conceptual

and methodological concerns. In the current study, we

attempted to (a) replicate the findings from a study by

Ikizer and Ramı́rez-Esparza (Bilingualism: Language

and Cognition 21:957–969, 2018) by using the scales

that the authors developed, and (b) test the concept of

social flexibility experimentally with a switch-task

using socially relevant stimuli. In the first part,

participants (n = 194) filled out the scales developed

by Ikizer and Ramı́rez-Esparza. We could not find that

bilingualism leads to enhanced social flexibility. We

did, however, find that higher level of education led to

higher scores on the social flexibility scale. In the

second part, a subsample (n = 74) from Part 1

completed a task where they were asked to identify

the congruency between a face and a voice based on

either gender or emotion, and to switch between these

two tasks. The experimental task did not show an

advantage for the bilingual participants. On the

contrary, higher proficiency in a second language led

to lower accuracy in the congruent emotion condition,

while level of education led to higher accuracy in that

same condition. We suggest that factors other than

bilingualism, such as level of education and bicultur-

alism, most likely drove the effect found both in the

current study and originally by Ikizer and Ramı́rez-

Esparza.
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Empirical investigation of the relationship

between bilingualism and social flexibility

The potential relationship between bilingualism and

social interactions has not been extensively studied.

Recently, however, results from a study by Ikizer and

Ramı́rez-Esparza (2018) on bilingualism and social

flexibility (where social flexibility was defined in

terms of both acuity to relevant social cues and the

ability to easily switch and adapt to different social

environments) suggest that adult bilinguals are more

socially flexible than adult monolinguals. In their

study, Ikizer and Ramı́rez-Esparza developed and
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used a questionnaire that was based on the Trait

Emotional Intelligence Questionnaire (TEIQue: Pet-

rides, 2009) and found that bilinguals scored signif-

icantly higher on this social flexibility scale than

monolinguals. Further, Ikizer and Ramı́rez-Esparza

measured the frequency of social interactions and

found that bilinguals had more social interactions than

monolinguals, and that this effect was mediated by the

social flexibility score. However, their investigation

was correlational and contained a few conceptual and

methodological concerns. Some of those concerns

were pointed out by the authors themselves, while

others were later raised in a commentary by Vives

et al. (2018).

For instance, Ikizer and Ramı́rez-Esparza (2018)

suggest that code-switching could be an important

mechanism behind enhanced social flexibility. How-

ever, rather than measuring frequency of code-switch-

ing as such, the authors extrapolated the participants’

code-switching frequency directly from their profi-

ciency in a second language and from their frequency

of use of a second language. Yet, code-switching does

not necessarily overlap with proficiency and frequency

of use since many bilinguals use their languages in

different and separate environments (Grosjean, 2010).

Additionally, the bilinguals in Ikizer and Ramı́rez-

Esparza had a higher level of education than the

monolingual participants, which was suggested by

Vives et al. (2018) as being a probable confound

influencing the results. Another issue was the exclu-

sion of all monolingual participants who reported

being bicultural. Although biculturalism and bilin-

gualism are likely to strongly correlate, there are

instances where one can be monolingual and still

belong to two distinct cultures. This exclusion of

bicultural monolinguals almost certainly led to a

bilingual group that was more culturally diverse than

the monolingual group. This makes it difficult to

exclude biculturalism as yet another confound influ-

encing the results.

Due in part to the abovementioned issues, Vives

et al. (2018) argued that the effects reported by Ikizer

and Ramı́rez-Esparza (2018) do not depend on bilin-

gualism but rather are the result of other factors (i.e.,

cultural differences, educational level, biculturalism,

and more). Although this is possible, Vives et al.

presented no empirical data in their commentary to

support their claim. We argue that such concerns,

albeit justified, must be investigated more

systematically and that empirical evidence is neces-

sary before completely rejecting the conclusions that

were found in Ikizer and Ramı́rez-Esparza.

Indeed, there is evidence from other fields within

psychology, such as emotion research, suggesting that

language shapes social perception (e.g., Barrett et al.,

2007; Nook et al., 2015). Whether having more than

one language also shapes social perception differently

is unknown, but the possibility remains. Furthermore,

in a study by Marzecová et al. (2013), bilinguals

outperformed monolinguals on a switch-task using

social stimuli. There, participants performed a switch-

task where they had to determine the gender or age of a

face and to switch between the two. They found that

bilinguals had a lower switch-cost in terms of reaction

times for the gender trials, and greater accuracy in the

switch and non-switch conditions. Although a bilin-

gual advantage has been found earlier on switch-tasks

(e.g., Costa et al., 2009; Jylkkä et al., 2017; Prior &

MacWhinney, 2010; Stasenko et al., 2017, but see e.g.,

Hernández et al., 2013; Paap et al., 2017 for studies

where no bilingual advantage was found), the partic-

ularity in Marzecová et al. was that they showed that

the advantage encompasses social stimuli as well.

Note however that the monolingual and bilingual

participants in Marzecová et al. also most likely

differed in terms of biculturalism. Namely, the bilin-

gual group consisted uniquely of Hungary born

Hungarian-Polish participants with a Polish mother

and Hungarian father specifically, while the monolin-

gual group consisted uniquely of Hungary born

Hungarian monolinguals with no knowledge of

another language. Given the stringent selection crite-

rion for the bilingual group, it is highly likely that they

not only were bilingual, but also bicultural. Therefore,

given the scarcity of studies and incomplete evidence,

there is not sufficient empirical support yet to confirm

that a bilingual advantage in social flexibility exists.

Additionally, given the proportions of the ongoing

debate on the bilingual advantage in cognitive func-

tions (see Lehtonen et al., 2018; Paap, 2019), it would

be prudent and sound to first generate strong evidence

for a potential social flexibility bilingual advantage

before adding it to the discussion, particularly since

social flexibility is not established in the literature yet.

Therefore, we designed a study where we explored

the idea of a bilingual advantage in social flexibility in

two steps. First, we attempted to replicate the findings

from Ikizer and Ramı́rez-Esparza (2018) by using
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their scales in a different bilingual population, and

second, we tested the concept of social flexibility

experimentally by using a switch-task similar to the

one in Marzecová et al. (2013). Importantly, we

addressed several of the issues raised above by

including and controlling for other factors which

may have affected the results in previous studies.

More specifically, we first asked a group of native

Swedish speakers with varying levels of knowledge of

a second language to fill out the social flexibility scale

and the frequency of social interaction scale used in

Ikizer and Ramı́rez-Esparza. The aim was to attempt

to replicate the results where bilingualism led to higher

scores on both the social flexibility scale and on the

frequency of social interactions scale. Secondly, a

subgroup of the participants from Part 1 performed a

computerised task that was similar to the one used in

Marzecová et al. (2013). With this task, we tested

experimentally both acuity to relevant social cues

(gender, emotion) and switching between tasks, which

are the two facets of social flexibility as defined by

Ikizer and Ramı́rez-Esparza (2018). Importantly, we

wanted to increase the ecological validity of the task

by combining stimuli that were both visual and

auditory. Therefore, our adaptation of the social

switch-task consisted of determining whether or not

a voice and a face matched in terms of gender and of

emotion, and to switch between those two factors (see

‘‘Methods’’ section for more information). Further-

more, while we used the same criterion as Ikizier and

Ramı́rez-Esparza to define our bilinguals (i.e., fre-

quency of use of a second language, and proficiency in

the second language), we also collected information

about code-switching. The aim was to test the

suggestion by Ikizer and Ramı́rez-Esparza that fre-

quent code-switching is a critical mechanism behind

enhanced social flexibility. Finally, since level of

education was pointed out as a possible confound by

Vives et al., we also used this variable to test whether it

would explain variation on the scales better than the

bilingualism measurements could do.

If there is a relationship between bilingualism and

social flexibility, we would expect to find, as in Ikizer

and Ramı́rez-Esparza (2018), that higher bilingualism

scores lead to higher scores on the scales. Further-

more, we would expect a higher frequency of code-

switching to lead to higher scores on those scales if

that is, as suggested, the mechanism behind the effect.

On the other hand, if other factors such as level of

education drove the effect that was found earlier, we

would expect the participants’ level of education to

explain the variation on the scores. As for the

experimental task, we predicted that if bilingualism

does lead to enhanced social flexibility, the partici-

pant’s bilingualism in terms of second language

proficiency, frequency of second language use, and/

or frequency of code-switching would lead to better

performance on the task. Namely, it would lead to

higher accuracy, faster reaction times, and/or smaller

switch-costs. However, if social flexibility is mostly

driven by other factors, such as level of education, we

expect level of education to be a better predictor of

higher accuracy, shorter reaction times, and/or smaller

switch-costs than the bilingualism measurements.

Methods

Part 1

Participants

Participants were recruited on campus and online via

the University’s digital bulletin board and social

media. A total of 194 participants partook in the first

part of the study (Mage = 37.5, SDage = 13.2, 74.7%

females, 21.7% males, 3.6% other/unsure/preferred

not to answer). Note that some of the participants

(n = 84) participated on campus while the remaining

of the sample participated online (n = 110). All

participants reported having Swedish as a first lan-

guage, and one or several additional languages.

Observe that 91% of Swedes report knowing an

additional language other than Swedish (European

Commission, 2012), making it virtually impossible to

find a group of Swedish monolinguals that would be

large enough to be informative. The most frequent

second language reported in our sample was English

(n = 119), followed by German (n = 19), French

(n = 12), regional Swedish dialects (n = 10), Norwe-

gian (n = 9), Spanish (n = 7), Finnish (n = 6), Danish

(n = 2), and finally, Bosnian, Greek, Italian, Man-

darin, Polish, Romani, Swahili, Southern Sámi, Tamil,

and Hungarian (all n = 1). Level of education

(Mode = 4) was measured on a scale from 1 to 6

(1 = elementary school or lower: n = 10; 2 = high

school: n = 58; 3 = professional education: n = 27;

4 = Bachelor’s degree: n = 62; 5 = Master’s degree:
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n = 30; 6 = PhD: n = 6; one participant did not

provide this information). Proficiency in Swedish

was computed based on the mean of four scales from 1

to 10 asking participants about their skills compared to

a native speaker for speaking, understanding speech,

writing, and reading. Participants’ average proficiency

in Swedish was 9.9 (SD = 0.5). Participants also

reported the frequency of use of Swedish for speaking,

listening, writing and reading on a scale from 1 to 5

(1 = never, 2 = rarely, 3 = sometimes, 4 = often,

5 = always). The mean of the four scales was com-

puted to create a frequency of use score (M = 4.6,

SD = 0.7). Proficiency in the most proficient second

language and frequency of use of the most proficient

second language were measured in the same way

(Mproficiency = 8.4, SDproficiency = 1.5; Mfrequency = 3.6,

SDfrequency = 0.6). One-tailed paired-samples t-tests

revealed that participants were more proficient in

Swedish than in their second language,

t(193) = 12.59, p\ 0.001, d = 0.9, and used Swedish

more frequently than they used their second language,

t(193) = 18.11, p\ 0.001, d = 1.3. Finally, partici-

pants reported frequency of code-switching on scales

from 1 to 5 (1 = never, 2 = rarely, 3 = sometimes,

4 = often, 5 = always) by indicating how often they

code-switch with parents, friends, and on social media

respectively. The mean for the code-switching score,

which consisted of the sum of all three scales, was 8.6

(SD = 2.8).

Materials

Authorised translators translated the Social Flexibility

Scale, developed and validated by Ikizer and Ramı́rez-

Esparza (2018), to Swedish and back-translated it to

English. The scale consists of 11 items with different

affirmations such as ‘‘I would describe myself as a

flexible person’’ and ‘‘Generally, I’m able to adapt to

new environments’’ where the participant indicates

how much they agree with each statement on a scale

from 1 to 7 (1 = completely disagree, 7 = completely

agree). The items were presented in random order. The

social flexibility score was computed by calculating

the mean value of all items. Frequency of social

interactions was measured with a modified version of

the Frequency of Social Interactions scale (Ybarra

et al., 2008) as was done in Ikizer and Ramı́rez-

Esparza. Our adaptation of the scale, which included

modern means of communication such as Skype and

chat services, consisted of questions asking about the

frequency with which the participant (a) talked on the

phone or via Skype, (b) texted or chatted, and (c) met,

with family, other relatives, as well as friends and

acquaintances respectively. The questions were

answered on a scale from 1 to 6 (1 = never or rarely,

2 = at least once a year, 3 = at least once a month,

4 = at least once a week, 5 = daily, 6 = more than

once daily). Here as well, the frequency of social

interaction score consisted of the mean of all nine

questions.

Analyses

Although Ikzier and Ramı́rez-Esparza (2018) con-

ducted correlation analyses, they posit that it is

bilingualism that leads to enhanced social flexibility

and increased frequency of social interaction. In order

to test this, we ran multiple linear regression analyses

using various factors. Importantly however, based on

several methodological reasons, we did not divide our

participants into a group of monolinguals and a group

of bilinguals as Ikizer and Ramı́rez-Esparza did. First,

our sample did not contain participants reporting only

speaking one language. Thus, all participants were at

least somewhat bilingual, and creating a group of

monolinguals and of bilinguals would not reflect our

sample appropriately. Second, bilingualism is not a

dichotomous variable (e.g., Bialystok, 2001; Kaushan-

skaya & Prior, 2015; Luk & Bialystok, 2013), and

dividing a continuous variable into distinct groups

increases the risk of Type I error (Cohen, 1983) and

may thus inflate the rate of significant effects, leading

to misleading results (MacCallum et al., 2002). Third,

using bilingualism on a continuous scale has the

advantage of considering the subtle variance between

participants and how this correlates with various

outcome variables rather than trying to see how groups

differ on them, thus allowing for more fine-grained

investigations of an effect (Luk & Bialystok, 2013).

Nevertheless, in order to investigate the same factors

used in Ikizer and Ramı́rez-Esparza, we used the same

facets of bilingualism in our analyses as predictors.

Namely, we used the participant’s proficiency in their

second language as well as the frequency of use of

their second language as two separate continuous

variables. Furthermore, in order to extend their results,

we followed the premise in Ikizer and Ramı́rez-

Esparza suggesting that code-switching could be the
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mechanism behind the effects that they found. In order

to do so, we used the frequency of code-switching as

another continuous variable as predictor. Finally, to

test the suggestion by Vives et al. (2018) that

education most likely was behind the effect found in

Ikizer and Ramı́rez-Esparza, we also used level of

education as a predictor. We used those four predictors

in two different analyses: one with the score of the

social flexibility scale as the outcome variable, and

one with frequency of social interactions as the

outcome variable. Theoretically however, there was

a high risk of multicollinearity between the predictors,

particularly between the predictors that were a mea-

surement of bilingualism. An examination of tolerance

and the Variance Inflation Factors (VIF) revealed

however that all values were satisfactory (all VIF\
1.59) and that multicollinearity was not a concern. All

analyses were performed in Jasp (Jasp Team, 2019).

Part 2

Participants

Out of the participants from Part 1, a subset of 84

participants (i.e., those that participated in the study on

campus) also partook in Part 2. However, three

participants were excluded from the analyses for

reporting not having normal or corrected sight, and

two for reporting not having normal or corrected

hearing. Furthermore, we controlled for outliers based

on accuracy in the different conditions (congruent

emotion trials, incongruent emotion trials, congruent

gender trials, incongruent gender trials, see below for

more information on the design). We excluded

participants that had an accuracy below 3 standard

deviations from the group mean in at least one of the

conditions. This led to an exclusion of five more

participants. Our sample for Part 2 thus consisted of 74

participants aged 18 to 68 years (M = 36.5 years,

SD = 12.7; 32.4% males, 66.2% females, 1.4% other/

unsure/preferred not to answer). The most frequent

second language was English (n = 61), regional

Swedish dialects (n = 7), German and Spanish (each

n = 2), and finally Danish and Norwegian (each

n = 1). Level of education (Mode = 2) was measured

in Part 1 (1 = elementary school or lower: n = 5;

2 = high school: n = 26; 3 = professional education:

n = 10; 4 = Bachelor’s degree: n = 21; 5 = Master’s

degree: n = 9; 6 = PhD: n = 3). Proficiency in

Swedish (M = 9.9, SD = 0.4), frequency of use of

Swedish (M = 4.7, SD = 0.4), proficiency in the

second language (M = 8, SD = 1.6), frequency of

use of the second language (M = 3.5, SD = 0.7), and

frequency of code-switching (M = 8.3, SD = 3.1)

were also measured in Part 1. One-tailed paired-

samples t-tests revealed that participants in this sub-

sample were more proficient in Swedish than in their

second language, t(73) = 9.84, p\ 0.001, d = 1.14,

and used Swedish more frequently than they used their

second language, t(73) = 12.67, p\ 0.001, d = 1.5.

Stimuli

Visual stimuli The visual stimuli used in the

experiment were selected from the Radboud Faces

Database (RaFD: Langner et al., 2010). For this study,

eight stimuli pictures (4 angry, 4 happy) portrayed by

four different Caucasian actors (2 males, 2 females)

were selected. The use of static pictures in the study of

emotion presents several methodological issues

(Russell, 1994). For instance, when depicting

instances of emotions in stimuli, be it visually or

orally, the represented emotion usually is a caricature

of an instance of an emotion rather than a prototype

(Goldstone et al., 2003), leading to lower ecological

validity. We addressed this by using the genuineness

score of the pictures (retrieved from Langner et al.’s

validation data found in their supplementary

materials) as the main selection criterion. Since the

mean genuineness of anger pictures was significantly

lower than the mean genuineness of happiness pictures

(t(76) = 9.84, p\ 0.001, d = 2.23), we selected the

anger pictures with the highest genuineness scores and

the corresponding happiness picture from the same

actor in order to eliminate differences in genuineness

between the two emotions. In our selected stimuli,

there were no significant differences in genuineness

based on the actor’s gender (males: M = 3.82,

SD = 0.26; females: M = 3.79, SD = 0.19; F\ 1) or

on the emotion (angry: M = 3.71, SD = 0.25; happy:

M = 3.9, SD = 0.12; F(1, 4) = 1.49, p = 0.289,

g2
p = 0.27). The interaction between gender and

emotion was not significant (F(1, 4) = 1.19,

p = 0.338, g2
p = 0.23).

Auditory stimuli The auditory stimuli were selected

from the Juslin & Laukka, 2001 database (Juslin &

Laukka, 2001; Laukka et al., 2005). Eight audio clips
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where a semantically neutral utterance (‘‘It is 11

o’clock’’, in Swedish) expressed with an emotionally

valenced prosody (4 angry, 4 happy) expressed by four

different native Swedish speakers (2 males, 2 females)

were selected. The recording of the utterances were

available being expressed both with low and high

intensity, but the utterances expressed at a lower

intensity were scored as more natural (scores were

obtained from a database provided by one of the

authors: P. Laukka, personal communication, April 6,

2018). Following the same rationale as for the

selection of the visual stimuli, the recordings with a

lower intensity were selected in order to increase

ecological validity. There were no significant

differences in naturalness based on the actor’s

gender (males: M = 6.04, SD = 1.34; females:

M = 6.04, SD = 0.37) or the actor (F\ 1) or on the

emotion (angry: M = 5.79, SD = 1.25; happy:

M = 6.29, SD = 0.46) that was uttered (F\ 1). The

interaction between gender and emotion was not

significant (F\ 1).

Design

Our task’s design was based on the study by Marze-

cová et al. (2013) with a few modifications. As

mentioned, in order to increase ecological validity, we

chose to use both auditory and visual stimuli. In our

task, the participants were instructed to determine

whether the visual and auditory stimuli were congru-

ent or incongruent based on either emotion or gender.

These two tasks were presented in separate blocks in

the first two blocks (i.e., one emotion block and one

gender block) of the experiment (the order of presen-

tation of the two blocks was counterbalanced across

participants). These non-switch blocks (non-switch

condition) allowed investigating social flexibility in

terms of social cues acuity (which is one of the two

facets in Ikizer and Ramı́rez-Esparza’s definition). For

both non-switch blocks, each trial began with a blank

background (1000 ms), followed by a fixation cross

(500 ms). Afterwards, the face and voice were

presented simultaneously, and the participant

answered by pressing a key with the left finger on

the keyboard if the visual and auditory stimuli were

congruent (based on gender in the gender block, and

based on emotion in the emotion block), and by

pressing a key with the right finger on the keyboard if

they were incongruent (the order of answer choice was

counterbalanced across participants). The next trial

was presented after an answer was provided or after

3000 ms (see Fig. 1). Each non-switch block started

with six practice trials (randomly selected from the

eight possible face-voice combinations based on

emotion and gender, see Table 1). Thereafter, 48

experimental trials were presented randomly. Half of

the trials were congruent and half were incongruent.

After the first two blocks, a switch block was

presented (switch condition) in order to measure

participants’ social flexibility in terms of capacity to

switch and adapt to different social tasks (which is the

second of two facets in Ikizer and Ramı́rez-Esparza’s

definition of social flexibility). In this block, partici-

pants had to respond based on emotion for half the

trials and on gender for the other half. Each trial began

with a blank background (500 ms), followed by a

fixation cross (500 ms). Afterwards, a symbol indi-

cating which criterion (i.e., emotion or gender) the

evaluation should be based on appeared for 500 ms.

Then, the face and voice were presented simultane-

ously, and the participant answered by pressing a key

with the left finger on the keyboard if the visual and

auditory stimuli were congruent, and by pressing a key

with the right finger on the keyboard if they were

incongruent (the order was also counterbalanced

across participants, but was the same order that was

used in the first two blocks). The next trial was

presented after an answer was provided or after

3000 ms (see Fig. 2). The switch-block started with

12 practice trials (six emotion and six gender trials

presented in a randomised order). Then, 96 experi-

mental trials (48 emotion trials, 48 gender trials) were

presented (again, in a randomised order). Half of the

trials were congruent and half were incongruent.

In both the non-switch and switch conditions, the

pairs of visual and auditory stimuli that were presented

for a given trial were combined randomly. Further-

more, for the incongruent trials, only the target

attribute was discrepant. For instance, for incongruent

trials where congruency was to be judged based on

emotion, the emotionality of the face and voice were

different, but the gender of the face and voice were the

same. Similarly, for incongruent trials where congru-

ency was to be judged based on gender, the gender of

the face and voice were different, but the emotion of

the face and voice were the same (see Table 1). The

same pictures and audio clips were used across all

blocks. The pictures used in the practice trials were
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portrayed by different actors and were not later used in

the experimental trials. As for the sound clips used in

practice trials, a question version of the utterance (‘‘Is

it 11 o’clock?’’, in Swedish) was used for the auditory

stimuli, and was not later used in the experimental

trials.

Procedure

After filling out the questionnaire used in Part 1, the

experiment (programmed and presented in E-Prime

Version 2.0: Psychology Software Tools, 2012) began.

The experimenter explained the procedure and speci-

fic instructions for each block were presented in

writing during the experiment. Participants were

compensated for their participation in the experiment

with a gift certificate for a movie ticket (i.e., only

participants in Part 2 received compensation). The

study followed all relevant ethical regulations and

Swedish laws concerning research with human par-

ticipants (for both Part 1 and Part 2).

Analyses

The same rationale as in Part 1 was followed to choose

the predictors in Part 2. Namely, proficiency in the

second language, frequency of use of the second

language, frequency of code-switching, and level of

education were used as continuous independent vari-

ables. Furthermore, since age is related to a decrease in

cognitive functions (e.g., Kray & Lindenberger, 2000;

Tun & Lachman, 2008) and ability to identify

emotions (Ruffman et al., 2008), we added the

participants’ age as a predictor. This was particularly

important given the wide age range of our sample.

For the experimental task, only correct answers

were included in the analysis of reaction times.

Furthermore, correct answers with a reaction time

faster than 700 ms were treated as errors given that

participants cannot have had time to process the

auditory stimuli and make a decision that were faster

than that (Pell & Kotz, 2011; Rigoulot et al., 2013). To

investigate social cues acuity, accuracy and reaction

times for the congruent and incongruent trials in the

Fig. 1 Non-switch block

trial example

Table 1 Possible stimuli

combinations for the

different tasks

Gender task Emotion task

Visual stimuli Auditory stimuli Visual stimuli Auditory stimuli

Congruent Happy male Happy male Happy male Happy male

Angry male Angry male Angry male Angry male

Happy female Happy female Happy female Happy female

Angry female Angry female Angry female Angry female

Discrepant Happy male Happy female Happy male Angry male

Angry male Angry female Angry male Happy male

Happy female Happy male Happy female Angry female

Angry female Angry male Angry female Happy female
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emotion and gender non-switch blocks were analysed

individually. Furthermore, switch-cost was investi-

gated as well. A switch-cost is represented by slower

reaction times when responding to a trial based on

criterion A, when the preceding trial had to be

responded to based on criterion B (and vice versa).

Switch-costs were thus calculated by computing the

difference in mean reaction times in switch trials

compared to non-switch trials (i.e. gender trials

preceded by emotion trials compared to gender trials

preceded by gender trials, and emotion trials preceded

by gender trials compared to emotion trials preceded

by emotion trials).

Multiple regression analyses were conducted with

the variables presented above as predictors. Theoret-

ically however, there was a high risk of multicollinear-

ity between the predictors here as well. Collinearity

was thus controlled for by examining tolerance and the

Variance Inflation Factors (VIF), which were satis-

factory (all VIF\ 1.7). All analyses were conducted

in Jasp (Jasp Team, 2019).

Results

Part 1

The multiple linear regression with second language

proficiency, second language frequency of use, fre-

quency of code-switching, and education as predictors

and the social flexibility score (M = 5.03, SD = 0.89)

as outcome variable was not significant but

approached significance, F(4, 188) = 2.24,

p = 0.066, R2
adj = 0.025. Because the model

approached significance, we took a closer look at the

predictors. Second language proficiency, second lan-

guage frequency of use, and frequency of code-

switching were not significant, but education was

(b = 0.12, p = 0.025). For exploratory purposes only,

we ran a simple linear regression analysis with

education as a predictor and the social flexibility

score as the outcome variable. This model was

significant, F(1, 191) = 5.64, p = 0.019, b = 0.12,

R2 = 0.029, suggesting that a model without the

bilingualism measurements better predicts social

flexibility. Note however that a post hoc power

analysis showed that the achieved power was

Fig. 2 Switch block trials example
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relatively low (0.67), suggesting that this result should

be interpreted carefully. As for the multiple linear

regression with second language proficiency, second

language frequency of use, frequency of code-switch-

ing, and education as predictors and the frequency of

social interactions score as outcome variable

(M = 3.28, SD = 0.62), it was not significant, F(4,

188) = 0.75, p = 0.56, R2
adj = - 0.005. Please see

Table 2 for a summary of the predictors and outcome

variables, and the Supplementary Information online

for histograms and scatter plots over the predictors and

outcome variables.

Part 2

The regression model for the accuracy on the congru-

ent emotion trials (M = 19.5 correct answers, SD =

3.5) was significant, F(5, 68) = 3.29, p = 0.01, R2
adj-

= 0.14, where higher proficiency led to lower accu-

racy (b = - 0.43, p = 0.004), and higher education

predicted higher accuracy (b = 0.39, p = 0.003). A

post hoc power analysis indicated that the achieved

power of this analysis was 0.76, which is near the

minimum threshold of 0.8. However, the regression

models for accuracy on incongruent emotion trials

(M = 16.9 correct answers, SD = 3.2), F(5,

68) = 1.34, p = 0.26, congruent gender trials

(M = 22.9, SD = 1.3), F(5, 68) = 1.44, p = 0.22, and

incongruent gender trials (M = 23 correct answers,

SD = 1.2), F(5, 68) = 1.44, p = 0.22, were all non-

significant.

To continue, the regression analyses using the same

predictors were performed but with reaction times as

the outcome variable. The model for congruent

emotion trials (M = 1970 ms, SD = 279 ms) was not

significant, F(5, 68) = 1.43, p = 0.23, nor was the

model for incongruent emotion trials (M = 2026 ms,

SD = 238 ms), F(5, 68) = 1.67, p = 0.153. As for

gender, the models for the congruent trials

(M = 1444 ms, SD = 302 ms), F(5, 68) = 1.57,

p = 0.18, and for incongruent trials (M = 1421 ms,

SD = 281 ms), F(5, 65) = 2.72, p = 0.057 were not

significant. Since the model for incongruent gender

trials approached significance however, we took a

closer look at the factors. None were significant except

age (p = 0.016). For exploratory purposes only, we

ran a simple linear regression analysis with age as

predictor and reaction times on incongruent gender

trials as outcome variable. The model was significant,

F(1, 72) = 8.84, p = 0.004, R2 = 0.097, with a post

hoc power analysis showing that the achieved power

was 0.84, suggesting that age (b = 0.33) was a better

predictor of performance on incongruent gender trials

than other factors, with participants being slower as

they were older.

In order to investigate switching, the three bilin-

gualism scores, level of education, and age were used

as predictors in multivariate linear regressions analy-

sis with switch-cost for emotion to gender trials

(M = - 103.2, SD = 131) and switch-cost for the

gender to emotion trials (M = - 25.6, SD = 140) as

the outcome variables. The models were non-signif-

icant both for emotion to gender, F(5, 68) = 0.87,

p = 0.504) and for gender to emotion, F(5, 68) = 0.96,

p = 0.45 (see Table 3 for raw reaction times, Table 4

for a summary of the predictors and outcome

variables, and the Supplementary Information online

for a visualisation of the distribution of the predictors

and outcome variables and significant results).

We also investigated whether participants were

learning the task in terms of faster reaction times in the

different blocks. To do so, we divided the emotion,

gender, and switch blocks into four time periods and

calculated the mean reaction time for each participant

Table 2 Descriptive data

for predictors and outcome

variables in Part 1

M or mode SD Min Max Possible range

Predictors

Second language proficiency 8.4 1.5 1.7 10 0–10

Second language use 3.6 0.6 2 5 1–5

Code-switching 8.6 2.8 3 15 3–20

Level of education 4 – 1 6 1–6

Outcome

Social flexibility 5.03 0.89 2.45 6.73 1–7

Frequency of social interactions 3.28 0.62 1.67 4.92 1–6
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in each time period. We then conducted a repeated

measures ANOVA for each block. For the emotion

block, there was a significant effect of the time period,

F(3, 219) = 18.76, p\ 0.001, g2 = 0.2. Post-hoc

comparisons with Bonferroni correction showed that

reaction times in the first time period (M = 2080,

SD = 268) were equal to the reaction times in the

second time period (M = 2042, SD = 280), but longer

than reaction times in the third (M = 1952, SD = 274)

and fourth periods (M = 1924, SD = 302, both ps\
0.001). Furthermore, the reaction times in the second

time period were significantly longer than those of the

third and fourth time periods (both ps\ 0.001). There

was no difference between the third and fourth time

periods. As for the gender block, the Mauchly’s test of

sphericity was significant and a Greenhouse–Geisser

correction was used. However, non-adjusted degrees

of freedom are reported for increased readability.

There was a significant effect of time period, F(3,

219) = 22.15, p\ 0.001, g2 = 0.23. Post-hoc

comparisons with Bonferroni correction showed that

reaction times in the first time period (M = 1531,

SD = 339) were longer than reaction times in the

second time period (M = 1460, SD = 315, p = 0.02),

and longer than reaction times in the third (M = 1396,

SD = 307) and fourth time periods (M = 1346, SD =

289, both ps\ 0.001). The reaction times in the

second time period were longer than reaction times in

the third (p = 0.05) and fourth (p\ 0.001) time

periods. There was no difference between the third

and fourth time periods. Finally, for the switch block,

the Mauchly’s test of sphericity was significant as well

and a Greenhouse–Geisser correction was used (non-

adjusted degrees of freedom are reported). There was a

significant effect of time period, F(3, 219) = 6.36,

p\ 0.001, g2 = 0.08. Post-hoc comparisons with

Bonferroni correction showed that the reaction times

during the first time period (M = 1698, SD = 318)

were longer than reaction times in the second time

period (M = 1635, SD = 314, p = 0.04), and longer

Table 4 Descriptive data

for predictors and outcome

variables in Part 2

M or mode SD Min Max Possible range

Second language proficiency 8 1.6 3.7 10 1–10

Second language frequency 3.5 0.7 2 5 1–5

Code-switching 8.3 3.1 3 15 3–20

Level of education 2 – 1 6 1–6

Age 36.5 12.7 18 68 18?

Accuracy congruent emotion 19.5 3.5 6 24 0–24

Accuracy incongruent emotion 16.9 3.2 9 23 0–24

Accuracy congruent gender 22.9 1.3 18 24 0–24

Accuracy incongruent gender 23 1.2 19 24 0–24

RT (ms) congruent emotion 1970 279 1330 2502 700–3000

RT (ms) incongruent emotion 2026 238 1410 2586 700–3000

RT (ms) congruent gender 1444 302 891 2074 700–3000

RT (ms) incongruent gender 1421 281 877 2198 700–3000

Switch-cost to gender (ms) - 103.2 131 - 428 329 n/a

Switch-cost to emotion (ms) - 25.6 140 - 342 250 n/a

Table 3 Raw reaction

times for the switch block
M SD Min Max

Non-switch trials 1584 284 1039 2331

Non-switch emotion trials 1801 321 1193 2399

Non-switch gender trials 1404 281 850 2286

Switch trials 1651 289 1085 2332

Switch trials from emotion to gender 1508 306 988 2315

Switch trials from gender to emotion 1827 299 1127 2431
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than reaction times in the third (M = 1610, SD = 307)

and fourth time periods (M = 1611, SD = 287, both

ps = 0.001). There were no significant differences

between the other time periods. These analyses show

that, as would be expected, some degree of learning

occurred in all blocks, but that it plateaued in all

blocks.

Discussion

In this study, we investigated social flexibility as a

function of bilingualism in order to further examine

the findings of Ikizer and Ramı́rez-Esparza (2018),

who found bilingualism to correlate with larger social

flexibility and frequency of social interactions. We

first attempted to replicate their findings by using their

scales in a different population of bilinguals. Our

results suggest that level of education is a better

predictor of social flexibility than any of the bilin-

gualism measurements that we used. We also

attempted to test the concept of social flexibility

behaviourally by asking a sub-sample to complete a

switch-task using socially relevant stimuli. Here as

well, our results suggest that level of education is a

better predictor of social flexibility (assuming that this

is what the switch-task was measuring), and that

higher proficiency actually leads to lower accuracy.

Thus, based on our results, we cannot support the

hypothesis that bilinguals are more socially flexible

than monolinguals, at least not in our sample.

Regardless of how bilingualism was defined (based

on proficiency in the second language, on frequency of

use of the second language, or on the frequency of

language switching), bilingualism could not predict

higher scores on the social flexibility scale nor on the

frequency of social interaction scales. Neither could

bilingualism predict a better performance on any of the

aspects of the task in our experiment (accuracy,

reaction times, switch-cost). Furthermore, the hypoth-

esis that code-switching is an underlying mechanism

that could lead to enhanced social flexibility was not

confirmed. This is in line with new research by Jylkkä

et al. (2020) showing that frequent code-switching in

daily life is associated with lower monitoring skills.

Based on this, a positive effect of frequency of code-

switching on social flexibility would actually have

been surprising.

In fact, when investigating task accuracy in the non-

switch condition, level of proficiency in a second

language significantly predicted a lower accuracy in

the emotion block for the congruent trials. Although

we cannot explain why higher proficiency in a second

language led to lower accuracy in emotional cue

acuity, constructionist theories of emotion, which

posit that language shapes the perception of emotions

(e.g., Barrett, 2017; Barrett et al., 2007; Lindquist,

2017; Lindquist et al., 2015) offer a theoretical

framework with which we could attempt an explana-

tion. Based on this theoretical framework, our results

suggest that having more than one language impedes

the interpretation of emotional cues, at least when they

are presented out of context as in the current study.

Indeed, it has been shown that having strict and

categorical, ‘‘black and white’’ concepts of emotions

reduces the threshold at which facial movements are

identified as a specific facial expression representing

an emotion (Satpute et al., 2016). On the other hand,

having less rigid and more fluid concepts of emotion

requires more contextual information before an emo-

tion can be inferred from facial movements (Satpute

et al., 2016). Furthermore, since the essence of

emotion words is internally represented differently

across languages (e.g., Altarriba, 2003), it is possible

that the proficient bilingual has more nuanced or

ambiguous concepts of emotions due to those con-

ceptual differences across languages. If so, it is likely

that they would have less categorical concepts of

emotions, thus requiring more contextual information

before they can interpret a facial movement or voice

modulation as a specific emotion. Since our task did

not provide any contextual information, we hypothe-

sise that it was more difficult for participants with

more fluid concepts of emotion, as perhaps the most

fluent of our bilinguals were, to be accurate. The lack

of effect of proficiency in a second language on the

incongruent trials could be explained by the fact that

incongruent trials are more difficult for all partici-

pants, even those with more categorical concepts of

emotions. Of course, this is only a tentative explana-

tion and will need to be investigated more carefully.

Additionally, level of education did predict higher

scores on the social flexibility scale and better

accuracy on congruent emotion trials in the current

study (but did not predict any other variable),

suggesting that level of education may have con-

tributed to the effect that Ikizer and Ramı́rez-Esparza
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found. Indeed, in their study, the bilingual group was

more educated than the monolingual group. Note

however that the better performance of those who

were more educated can be related to better perfor-

mance due to higher executive functions in our task.

While our task aimed to operationalise social flexibil-

ity experimentally by using socially relevant stimuli, it

could be that what we observe is merely better

executive functions regardless of social flexibility.

Related to executive functions, we found that the older

the participants were, the slower they were on

incongruent gender trials. Why age had an effect on

incongruent gender trials only is not clear, but the

effect that age had on reaction times is consistent with

previous findings on an age-related decline on speed

for cognitive tasks (e.g., Deary & Der, 2005; Thomp-

son et al., 2014).

Another aspect which might have affected the

results relates to the issue of biculturalism. The

bilingual group in the original study (and interestingly,

in Marzecová et al.’s, 2013, as well) was highly likely

to be bicultural while the monolingual group was,

according to the authors, monocultural (Ikizer &

Ramı́rez-Esparza, 2018). Meanwhile, the sample in

the current study was likely to be more culturally

homogenous than the sample that Ikizer and Ramı́rez-

Esparza (2018) tested. Although we did not measure

biculturalism per se, our participants arguably all

came from a more homogenous cultural background,

with all of them having Swedish as a first language and

most of them having English as a second language.

This might be a notable difference between the

populations which may have led to different findings,

even when using the same outcome variables. Indeed,

Ikizer and Ramı́rez-Esparza suggested that alternating

between two cultural worlds may lead to more social

flexibility. However, one can be bicultural without

being bilingual, and vice versa (Grosjean, 2015). We

suggest that, on a conceptual level, the resemblance

between cultural switching and social environment

switching is larger than the relationship between

language switching and social switching. For instance,

biculturals are characterised as being active in two

different cultures, adapting various aspects of their

lives (such as beliefs, norms and values), and

combining different aspects of their two cultures

(Grosjean, 2010; Nguyen & Benet-Martı́nez, 2007).

The similarities between the two concepts makes it

plausible that biculturalism can contribute to a higher

degree of social flexibility. However, this should be

studied more closely before such speculative interpre-

tations can be established.

Also, it is worth noting that our population of

monolinguals and bilinguals differed from the popu-

lation that was studied in Ikizer and Ramı́rez-Esparza

(2018) on another aspect, in that there were no

monolinguals in the current study. If our population

was indeed more bilingual and there was not enough

variance when it comes to their language profile, this

could explain why we did not find an effect of

bilingualism on social flexibility. However, second

language proficiency did have an effect when it came

to accuracy on congruent emotion trials, suggesting

that the language profile of our sample was varied

enough to detect at least some potential effects of

bilingualism. Furthermore, we used bilingualism as a

continuous variable specifically in order to be able to

detect more fine-grained differences. However, bilin-

gualism is a complex concept consisting of several

elements, which is partially illustrated by the different

facets of bilingualism that were measured in this

study. Future research should thus address how these

various facets of bilingualism can modulate the effects

that we found when it comes to proficiency. Indeed, a

recent study by Champoux-Larsson and Dylman

(2021) shows that the operationalisation of bilingual-

ism may affect the significance of the results on

cognitive tasks. Ideally, future research should be

conducted in populations where monolinguals who

have no or very little knowledge of a second language

can be recruited. By including a larger number of

monolinguals, a broader understanding could be

gained. Furthermore, a larger number of monolinguals

would allow treating bilingualism as a dichotomous

variable if one would prefer to adopt this more

traditional approach (but see Champoux-Larsson &

Dylman, 2021, for the consequences of dichotomising

a variable such as bilingualism on the statistical

significance of results).

It is also important to point out that both Ikizer and

Ramı́rez-Esparza (2018) and the current study only

used self-reported measurements of second language

proficiency. Self-reported measurements do not nec-

essarily correlate strongly with objective measure-

ments, at least for dominance (e.g., Gollan et al., 2011;

Sheng et al., 2014). On the other hand, since the

second languages of our participants varied greatly,

objectively measuring their proficiency in their second
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language would have been methodologically imprac-

tical for languages where no objective tests exist.

Furthermore, the heterogeneous profiles of our partic-

ipants increase the generalisability of our results to a

larger population, and consequently, our conclusions

do not need to be limited to a particular type of

bilinguals with specific first and second languages.

Nonetheless, future research should address the matter

of proficiency measurements by objectively assessing

this variable instead of using self-reported measures

only, or in combination with them.

Moreover, using emotion and gender as social cues

by mixing visual and auditory mediums is not without

its challenges. As illustrated by the low switch-cost for

the emotion trials, the design of this study using

vocally expressed emotions may have led to a floor

effect, thus minimizing the likelihood of observing a

switch-cost for the emotion trials. Emotions expressed

vocally require a relatively long time to be recognized.

For instance Goerlich et al. (2012) found that,

although we are quite accurate when identifying

emotions in speech, emotional prosody may still take

600 to 700 ms to process. Note however that Goerlich

et al. used auditory stimuli that was rated has highly

positive or highly negative. When we chose our

auditory stimuli, we prioritised stimuli with lower

intensity since they were perceived as more natural.

The lower intensity of our stimuli may have made

them harder to identify, and/or may have required

even more time. To add to this, different emotions are

processed with different speeds, and certain emotions

are recognized faster than others (Pell & Kotz, 2011;

Rigoulot et al., 2013). For instance, vocally expressed

happiness takes significantly longer to be recognised

than vocally expressed anger, and even anger, which is

more hastily recognized than happiness, can still

require around 700 ms to be identified in utterances

(Pell & Kotz, 2011; Rigoulot et al., 2013). Due to the

relatively slow temporal course of emotion recogni-

tion in auditory stimuli, potential switch-costs might

have been too small to have had an observable effect

on the reaction times in the current study. Future

studies may want to modify the recognition task in

order to overcome this issue, for example by present-

ing the stimuli within the same modality.

Although the current paper did not originally aim to

look specifically into age as a factor, given that age

affects both cognitive processing (e.g., Kray &

Lindenberger, 2000; Tun & Lachman, 2008) and

emotion perception (Ruffman et al., 2008), this would

be interesting to investigate in the future. However, as

the aim of this paper was to investigate social

flexibility and bilingualism, not cognitive processing

and emotion perception as a function of age, there is

not enough variability in our sample as far as age is

concerned to allow comparisons between, say younger

and older adults. However, future studies may want to

investigate this more closely.

Additionally, there is a large body of research

showing that emotions are perceived less intensely in a

second language (e.g., Caldwell-Harris, 2014, 2015;

Dylman & Bjärtå, 2018; Harris et al., 2003; Pavlenko,

2005; Puntoni et al., 2009) and it has been suggested

that lower emotionality in a second language may

explain why we tend to make different decisions in a

second language compared to a first language (a

phenomenon tokened as the Foreign Language effect,

e.g., Cipolletti et al., 2016; Corey et al., 2017; Costa

et al., 2014; Dylman & Champoux-Larsson, 2020;

Geipel et al., 2015; Hayakawa et al., 2016; Keysar

et al., 2012). Here, participants were only tested in

their first language. However, further research should

address the perception of emotions in a second

language context.

Furthermore, the relationship between emotion and

gender in relation to social flexibility is a relevant

topic that should be investigated in more detail.

Indeed, there are mixed results showing that gender

differences in emotion perception and memory may

vary as a function of several factors such as the gender

of participant, of the person expressing the emotion

and/or of the emotion being expressed (e.g., Cortes

et al., 2017; Franklin & Adams, 2010; Gupta &

Srinivasan, 2009; Krumhuber & Manstead, 2011).

However, since this study was not designed to

investigate the intricate relationship between these

factors and social flexibility, but instead aimed to

specifically investigate the relationship between bilin-

gualism and social flexibility, we suggest that further

research should address the former.

Finally, on a cautious note, we would like to point

out again that social flexibility is not an established

concept in the literature. In this study, we chose to use

the definition proposed by Ikizer and Ramı́rez-Esparza

(2018) as a starting point. However, particularly in the

light of our inconsistent results, before testing whether

or not bilinguals are more socially flexible, it would be

methodologically sound to first establish what social
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flexibility is, what it consists of, and how it can be

operationalised and measured.

Nonetheless, our study contributes to the body of

research on the various effects that bilingualism can

have on other non-linguistic processes by providing

more knowledge on the social life of bilinguals, an

area that has received little attention to date. Our

results concurrently provide empirical evidence to

justify some of the concerns raised by Vives et al.

(2018) and raises questions on the effects that were

originally found in Ikizer and Ramı́rez-Esparza

(2018). Our study also presents new questions when

it comes to the effect of bilingualism on the inference

of emotion based on visual and auditory cues

presented in a context-less paradigm. Namely, we

found that a higher level of proficiency in a second

language led to lower accuracy in emotion perception.

This result, which was somewhat surprising to us,

deserves to be investigated further.
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