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Abstract

Monolingualism has typically been understood as a homogeneous phenomenon. The lin-
guistic experiences of monolinguals are usually overlooked when analysing the impact of
foreign language experiences on language processing and cognitive functioning. In this
study, we analyse the linguistic experiences of 962 English-speaking individuals from the
United Kingdom (UK) who identified as monolinguals. Through an online survey, we found
that more than 80% of these monolinguals had learned at least one foreign language, dia-
lect, or type of jargon. More than half of this 80% of monolinguals also used languages they
had learned at some point in their lives. Moreover, nearly 40% of all the studied monolin-
guals confirmed that they had been passively exposed to foreign languages or dialects in
their environment; approximately a fourth of these monolinguals who declared exposure to
at least one foreign language (or dialect) confirmed that they also used these languages.
Furthermore, activities that involved passive use of languages (i.e., activities that require
reading or listening but do not require speaking or writing; e.g., watching TV) were occasion-
ally carried out in foreign languages: around 26% of these monolinguals confirmed the pas-
sive use of more than one language. Lastly, around 58% of monolinguals who had visited
one or more non-English-speaking countries declared the active use of foreign languages
during their stay(s). These results suggest that the linguistic experiences of monolinguals
from the UK often include exposure to and use of foreign languages. Moreover, these
results show the need to consider the specificity of the monolingual language experience
when analysing the impact of foreign languages on cognitive functioning, as differences in
the language experiences of bilinguals also have divergent impacts on cognition. Lastly,
monolingual experiences are different from bilingual experiences; therefore, existing ques-
tionnaires that evaluate language experiences should be adapted to capture the particular
linguistic experiences of monolinguals.

Introduction

Bilingualism (and multilingualism) is a common phenomenon in society. Millions of individu-
als around the world know and use more than one language on a daily basis. In contrast to
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more traditional and restrictive definitions [1], current definitions of bilingualism emphasise
the use of more than one language rather than proficiency [2, 3]. Considering the bilingual lan-
guage experience as heterogeneous and dynamic complicates its conceptualization, and a vari-
ety of labels, definitions, and descriptions are used by the scientific community (for a review of
the conceptualization of bilingualism in the 21* century, see [4]). Efforts devoted to the
conceptualization and description of bilingualism go hand in hand with the emergence of
research investigating the impact of different long-term (e.g., [5]) and short-term bilingual
experiences (e.g., [6-8]) on linguistic and non-linguistic cognitive processes (for a review, see,
e.g., [9]). While this literature takes into consideration the heterogeneity of bilingualism and
how different bilingual language experiences modulate different cognitive processes, monolin-
guals are still seen as a homogeneous group. However, is monolingualism truly a homoge-
neous phenomenon? The conceptualization and description of monolingual language
experiences [10] and their impact on language and cognition (e.g., [11]) have been largely
overlooked. One example of oversimplification in the perception of monolingualism was dem-
onstrated in a recent study by Nichols et al. [12], where the grouping of individuals as mono-
linguals or bilinguals was based on one or two questions (1 -“How many languages do you
speak? Select 1-207; 2 -“What language(s) do you primarily speak at home?”).

Researchers agree that understanding the heterogeneity of bilingual language experiences is
crucial to comprehend how bilingualism shapes cognition. Several studies have suggested that
bilingualism is associated with more efficient domain-general cognitive functions (for reviews,
see e.g., [13-16]). Nevertheless, the idea that bilinguals, compared to monolinguals, have
enhanced domain-general functioning is still heavily debated (e.g., [17, 18]). Recent research
has proposed that this modulation may be due to differences in how bilinguals use their lan-
guages on a daily basis (e.g., [5, 19, 20]). However, to fully understand the relation between
bilingualism and cognition, it is also essential to ask whether the pattern of language use in
monolinguals is truly homogenous and how monolingual language experiences might impact
cognitive processes. The current paper is a first attempt at evaluating the assumption of homo-
geneity in monolinguals by exploring their foreign linguistic experiences.

Monolingual language experiences and its impact on language and
cognition

Studies with monolinguals have found that short-term foreign language exposure as well as
foreign language learning influence both language processing (e.g., [21-24]) and executive
control in monolingual children [25] and monolingual adults [26]. For example, Kurkela et al.
[23] found that adult Finnish monolinguals who were passively exposed to Mandarin speech
sounds for four days showed greater neural discrimination to novel verbal and nonverbal audi-
tory stimuli. Furthermore, Bice and Kroll [21] discovered that monolinguals immersed in lin-
guistically diverse environments seemed to develop higher sensitivity to non-native
phonological contrasts when learning words in a new language. Exposure to foreign languages
in the direct environment (e.g., the presence of another language in the neighbourhood) is
sometimes referred to as “ambient exposure” [27]. However, researchers investigating ambient
exposure do not always differentiate between the mere presence of a foreign language in the
environment and the degree of its use [28, 29]. Regarding language learning and executive
control, Sullivan et al. [26] found that 6 months of foreign language learning modulates the
electrophysiological responses of monolinguals in linguistic and non-linguistic conflict tasks.
Even shorter learning periods have an effect: there is evidence that young monolingual chil-
dren’s performance improves on a battery of executive control tasks after a 20-day language
learning period [25]. These studies suggest that the impact of foreign languages on linguistic
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and cognitive processes can occur at the early stages of language learning and even without
active language use.

The studies discussed above provide the first evidence that monolingual participants do not
always have similar or unchangeable linguistic experiences [10, 11, 21]. For example, monolin-
guals living in a metropolis might be immersed in a more diverse context compared to mono-
linguals living in a small town; monolinguals from different age groups might have learned
foreign languages in and outside school to a different extent; some monolinguals might have
spent part of their lives abroad, whereas others might not have travelled at all. However, studies
comparing monolinguals and bilinguals tend to consider only the heterogeneity of the linguis-
tic experiences of bilingual participants because these studies assume that monolinguals either
had no experiences with foreign languages or the experiences they might have had are anec-
dotical and of no relevance. This lack of attention might have affected the way in which we
understand the relationships between bilingualism, language, and cognition. In conclusion,
more attention needs to be devoted to understanding the extent to which monolinguals differ
in their foreign language experiences.

Assessing language experiences in bilinguals and monolinguals

Bilingual language experiences are usually measured by collecting information on the linguis-
tic profiles of participants, such as their proficiency in different languages, their language his-
tory, and their communicative patterns. Language proficiency is often defined with objective
measures (i.e., tests, e.g., PPVT-IV [30], MINT [31], BNT [32], LexTALE [33], EVT-3 [34]),
but many questionnaires also include assessments of subjective proficiency, together with dif-
ferent measures of language history, language use, and language experience (e.g., Code-Switch-
ing and Interactional Context Questionnaire [5], LSBQ [35], LHQ3 [36], LEAP-Q [37], BSWQ
[38]).

However, questionnaires that evaluate participants’ language experiences and language use
focus on bilinguals, neglecting the different and specific linguistic experiences of monolin-
guals. Participants categorized as monolinguals are either not asked to fill out more detailed
questions about their language experience, or the information on their linguistic experiences is
gathered using questionnaires developed for bilinguals (e.g., [39]). Unfortunately, these ques-
tionnaires do not capture crucial aspects of the monolingual language experience, such as pas-
sive exposure to foreign languages and passive language use. These aspects are often
overlooked in these questionnaires because they tend to be less important for the study of
bilingual language experiences. By passive exposure to foreign languages, we refer to situations
in which foreign languages are present in the environment but the individual does not interact
with these languages in any manner (e.g., by working with people who speak a different lan-
guage and who often communicate between themselves in that language; by living in a neigh-
bourhood with a high number of foreign language speakers). By passive use of languages, we
refer to the intentional use of foreign languages in activities that involve some reading or lis-
tening but do not require speaking or writing. In conclusion, the linguistic diversity of a
monolingual environment (e.g., (in)formal language learning and passive exposure to other
languages, or sporadic active use of foreign languages) tends to be overlooked.

The present study

To better understand the diversity in the linguistic profiles of individuals who categorize them-
selves as monolinguals, we made a first attempt at describing the linguistic experiences of
monolinguals by asking native English speakers from the United Kingdom (UK) to complete a
short questionnaire about their language experiences.
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We focused on monolinguals from the UK because, according to the 386 Special Euroba-
rometer [40], (1) UK citizens are less likely to speak foreign languages compared to most other
citizens from Europe (except for Italy and Hungary); and (2) they are also less likely to have
learned a foreign language (only surpassed by Portugal and Spain). Moreover, English is the
most common language that is spoken as a foreign language in the European Union [40].
Thus, native English speakers from the UK might have the smallest chance of encountering
foreign languages when communicating with other people. For these reasons, monolinguals
from the UK are expected to have less experience with other languages, in terms of both expo-
sure and use.

In this analysis, we focus on four aspects that we believe are relevant when exploring mono-
lingual language experiences: foreign language learning, passive exposure to foreign languages
in the home country (i.e., UK), linguistic experiences while visiting/residing in non-English-
speaking countries, and passive use of languages (native and non-native languages). Finding
heterogeneity in the linguistic profiles of individuals who classify themselves as monolingual
would support the need to consider the variability of “monolingual” language experiences in
future research.

Method
Participants

A total of 970 monolinguals aged between 18 and 82 years old (M = 38.40, SD = 13.32; 556
females, 413 males, 1 not reported) were recruited using Prolific (www.prolific.co). The data
were collected as part of a larger study comparing cognitive processes in bilinguals and mono-
linguals, the results of which are beyond the scope of the present paper. All participants gave
informed written consent before starting the survey and received financial compensation for
their participation. The experiment met the requirements of the Ethics Committee of the Insti-
tute of Psychology of Jagiellonian University concerning experimental studies with human
subjects.

To delimit the recruitment process to only monolinguals, we applied four pre-screening fil-
ters provided by Prolific: we only invited participants who were born in the UK, who were cur-
rently living in the UK, who reported knowledge of only English, and who were raised with
only one language (see S1 Appendix for detailed information on the pre-screening questions).
According to their Prolific information, most participants identified as “Caucasian” or
“White/Caucasian” (891 participants or 91.86%), had British nationality (967 or 99.69%), and
spent most of their childhood and adolescence in the UK (961 or 99.07%). Participants were of
average subjective socioeconomic status (SES) (M = 5.42, SD = 1.55), reported by placing
themselves on a scale from 1 (lowest SES) to 10 (highest SES); most (74.54%) were working
full- or part-time.

Procedure

Participants completed an online survey that lasted approximately 5 minutes. We asked them
to provide information regarding (1) learning of foreign languages/dialects/types of jargon; (2)
passive exposure to foreign languages/dialects in the UK; (3) passive use of languages/dialects;
and (4) past stays in non-English-speaking countries. As we wanted to include questions that
tapped into the specific linguistic experiences of monolinguals, the survey we created went
beyond the typically used questionnaires. Still, to be able to evaluate monolinguals’ level of pro-
ficiency in the languages they learned, we included the widely-used approach of separately
self-assessing each domain of language on a numeric scale (i.e., reading, listening, writing,
speaking). In addition, we also asked them to report the age of acquisition of each language.
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For the sake of simplicity, in the manuscript, the term “language” includes dialect and jargon
when referring to learning foreign languages; it only includes dialect when referring to expo-
sure to foreign languages, passive use of languages, and stays abroad.

First, participants who confirmed that they had learned foreign languages were also asked
to report the names of the languages and for how long they had learned them; they were also
asked to confirm whether they ever used them for any reason. Second, participants who indi-
cated exposure to foreign languages in the UK also included the names of these languages, the
length of their exposure to them, as well as whether they ever used these languages. Third,
regarding the passive use of languages, participants indicated the percentage of daily passive
use of their languages (e.g., while watching TV or listening to the radio), together with the
names of these languages. We use the term “passive use of languages” instead of “use of lan-
guages for reading or writing” to prevent participants associating these activities with high lan-
guage proficiency, as not all activities that involve passive language use necessarily require high
proficiency (e.g., browsing the internet, listening to music). Creating the association between
passive use and high proficiency could prevent participants from reporting all the languages
they passively used as they considered themselves proficient only in English. Moreover, partic-
ipants were asked to indicate whether the COVID-19 pandemic had impacted how they pas-
sively use their languages. Participants who reported a change as a result of the COVID-19
pandemic had to indicate their passive use of languages both before and during the COVID-19
pandemic. Fourth, participants who declared having stayed abroad in non-English-speaking
countries also indicated the names of the countries, the lengths of their visits, the languages
spoken in these countries, whether they used foreign languages during their stay, whether the
languages from those countries were present in their current environment, and whether they
used these languages after they returned to the UK (see S2 Appendix for the complete survey).

Data cleaning

Data exclusion. Five participants were removed for the following reasons: technical errors
(1 participant), inconsistencies in their Prolific information (1 participant), missing data (2
participants), or low self-reported English proficiency (1 participant who had an average profi-
ciency of 1.5 out of 10 was excluded).

Although all 970 participants were native speakers of English, nine reported that they had
learned English as a foreign language. Although they reported that English was a foreign lan-
guage to them, these nine participants indicated high proficiency in it (M = 9.81, SD = 0.39)
and acquisition of English from birth (M = 0.11 years, SD = 0.33). Hence, we can presume that
these participants were indeed native speakers of English. However, out of these nine, three
participants indicated the use (present or past) of at least one of the foreign languages learned.
Since these three participants’ lists of the foreign languages they had learned also included
their native English, it was impossible to know whether they included English in the foreign
languages they listed when answering the question about the use of foreign languages. Taking
this into consideration, these three participants were removed. The remaining six participants
were kept in the analysis after removing English from the list of foreign languages learned.
Hence, data from 962 participants were analysed.

Data classification. A total of 61 participants (6.34% of the total 962) indicated a change
in their passive use of languages as a consequence of the COVID-19 pandemic. However, out
of these 61 participants, 18 described identical passive use of languages before and during the
COVID-19 pandemic (e.g., 100% of passive use of English before the COVID-19 pandemic
and 100% of passive use of English during the COVID-19 pandemic). Therefore, these 18 par-
ticipants were treated as if the COVID-19 pandemic had no impact on their passive use of
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languages. For the remaining 53 participants who declared an impact of COVID-19 in their
passive use of languages and indeed reported different passive language use before and during
COVID-19, we observed no significant differences in their passive use of languages before and
during the COVID-19 pandemic, #(52) = 0.68, p = .501. For these 53 participants, the data cor-
responding to their language use during the COVID-19 pandemic were used as these are the
most recent reports. To sum up, the analysis of the passive use of languages includes data from
all 962 participants, regardless of whether COVID-19 impacted or not their passive use of
languages.

When asked about their stays in non-English-speaking countries, one participant reported
two identical stays (i.e., two stays in the same country for the same amount of time) but
assigned a different foreign language to each of these two identical stays. Therefore, we con-
sider that this participant had been abroad once and was exposed to two different languages
during their visit.

Organization of the data. First, we calculated the average proficiency from the self-
reported proficiency in reading, listening, writing, and speaking for each language that partici-
pants reported having learned. The language with the highest average proficiency was coded as
their second language (L2), followed by the third language (L3) and the fourth language (L4).
Second, the languages to which participants were exposed in the UK were reordered by length
of exposure. Third, languages passively used by participants were reordered according to the
percentage of passive use. Fourth, the non-English-speaking countries in which participants
had stayed were reordered according to the length of their stay.

Scottish Gaelic and Scots Gaelic were recoded as Gaelic; Northern Irish was recoded as
Irish. Chinese Mandarin was recoded as Mandarin; “American”, “English USA”, and “English
with subtitles” were recoded as English; Holland was recoded as the Netherlands.

The complete filtered and organized dataset used for the analysis is freely available at:
https://ost.io/ps2k6/?view_only=31228c2b0e93414392d39fe2734f043a.

Results
Learning languages

Most participants (83.26%) reported learning a foreign language at some point in their lives;
more than half of participants who had learned at least one foreign language indicated that
they had used one or more of these languages (53.43%; See Fig 1). The most common lan-
guages reported were French, German, and Spanish. Furthermore, participants who reported
having learned one or more foreign languages were significantly younger (M = 37.97 years,
SD = 12.91) than participants who had not learned foreign languages (M = 40.68 years,

SD = 14.71); Welch t-test, £(212.36) = 2.17, p = .031.

Participants reported the acquisition of English from birth and the acquisition of foreign
languages throughout their life, though most often during adolescence. For participants who
had learned at least a second language, the average self-rated proficiency in their native English
was higher compared to their average proficiency in L2 (Mg,gisn = 9.89; My, = 2.66), t(800) =
121.87, p < .001; the difference in age of acquisition between English and L2 was also signifi-
cant (Mgygisn = 0.02 years; M, , = 13.12 years), £(800) = -62.71, p < .001. Participants who had
learned at least two foreign languages were more proficient in their L2 compared to their L3
(Mp,=2.94; M;;=1.73), H(477) = 22.05, p < .001. In addition, their L2 (vs. L3) was acquired at
a younger age (M, = 13.21 years; M} ; = 14.88 years), £(477) = -3.56, p < .001, and their L2 (vs.
L3) had been learned for longer (M, = 4.28 years; My 3 = 2.56 years), £(477) = 10.84, p < .001.
Participants who had learned three foreign languages were more proficient in their L3 than in
their L4 (M3 = 2.19; My, = 1.26), t(177) = 13.78, p < .001; they had learned their L3 (vs. L4)
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Learned foreign languages
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Foreign languages learned Use of foreign languages learned
22.22%
0,
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53.43%
37.45%
Hj 1 Language [j 2 Languages El 3 Languages |:| Yes El No

Fig 1. Relative frequency of foreign language learning. The pie chart above represents the proportion of participants
who reported having learned (n = 801) or not learned foreign languages (n = 161). Out of the total number of
participants who had learned foreign languages, the lower-left pie chart shows the proportion who had learned one

(n = 323), two (n = 300), or three (n = 178) foreign languages; the lower-right pie chart shows the proportion who
reported use (n = 428) or no use (n = 373) of the foreign languages learned.

https://doi.org/10.1371/journal.pone.0265563.g001

for longer (M ; = 2.81 years; My, = 1.77 years), {(177) = 5.91, p < .001, but they did not differ
in the age of acquisition of their L3 and L4 (M3 = 15.89 years; M, = 16.89 years), {(177) =
-1.07, p = .286. See Table 1 for detailed information regarding the proficiency, age of acquisi-
tion, and time spent learning foreign languages, as well as for information on English profi-
ciency, age of acquisition, and the age at which English fluency was reached. The list of
languages reported by participants can be consulted in S3 Table.

Exposure to foreign languages in the UK

Of the 962 participants, 39.09% confirmed having been exposed to foreign languages in the
UK at some point in their lives: 24.47% of them reported the use of at least one of these

Table 1. Means (and standard deviations) for self-rated proficiency, age of acquisition, and time learning L2, L3, and L4, as well as self-rated English proficiency,
age of acquisition of English, and age at which English fluency was reached.

L1 English (n = 962) L2 (n=801) L3 (n=478) L4 (n=178)

M (SD) Range M (SD) Range M (SD) Range M (SD) Range
Self-rated proficiency * 9.87 (0.54) 5-10 2.66 (1.62) 0-10 1.73 (1.31) 0-6.5 1.26 (1.07) 0-5.25
Age of acquisition b 0.04 (0.40) 0-6 13.12 (5.91) 0-54 14.88 (7.96) 4-64 16.89 (9.07) 4-57
Time learning b 3.91(2.85) 0.083-50 2.56 (1.70) 0-12 1.77 (1.60) 0.083-8
Age of acquired fluency 2.10 (1.21) 0-12

* Proficiency is measured on a scale from 0 to 10, with 10 being the highest proficiency.

® Age of acquisition, time spent learning, and age at which English fluency was reached are measured in years.

https://doi.org/10.1371/journal.pone.0265563.t001
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Exposure to foreign languages (UK)

I:IYes [ INo
N
39.09%
O 6091%
Foreign languages to which Use of foreign languages to which
participants had been exposed participants had been exposed
7.71%
15.96% 9
24.47%
75.53%
ID 1 Language D 2 Languages D 3 Languages ‘ |:| Yes l:’ No

Fig 2. Relative frequency of foreign language exposure in the UK. The pie chart above represents the proportion of
participants who reported having been exposed (n = 376) or not exposed (n = 586) to foreign languages in the UK. Out
of the total number of participants who had been exposed to foreign languages, the lower-left pie chart shows the
proportion of participants who had been exposed to one (n = 287), two (n = 60), or three (n = 29) foreign languages;
the lower-right pie chart shows the proportion of participants who reported the use (n = 92) or no use (n = 284) of the
foreign languages to which they had been exposed.

https://doi.org/10.1371/journal.pone.0265563.g002

languages (see Fig 2). Participants were exposed to foreign languages for between 4 and 6 years
on average, with a lot of variability among participants (see Table 2 for detailed information
on the length of exposure). The list of foreign languages to which participants had been
exposed is presented in S2 Table.

Passive use of languages

Approximately one fourth of participants (26.30%) indicated the passive use of more than one
language (See Fig 3). However, most of the activities that involved passive use of languages
(e.g., listening to music) were carried out in their native English. More specifically, 908

Table 2. Average exposure (and standard deviations) and range of exposure to foreign languages in the UK.

Language Average exposure (years) Range (years)
Foreign language 1 (n = 376) 6.03 (9.17) 0.083-52
Foreign language 2 (n = 89) 491 (7.31) 0.083-45
Foreign language 3 (n = 29) 6.12(8.47) 0.083-35

Note. A total of 376 participants were exposed to at least one foreign language (i.e., including participants who were
exposed to more than one foreign language); 89 participants were exposed to at least two foreign languages; and 29
participants were exposed to three foreign languages. The languages were categorized based on the exposure time:
Foreign Language 1 represents the language to which participants had been exposed for longest, followed by Foreign

Language 2, Foreign Language 3, and Foreign Language 4.

https://doi.org/10.1371/journal.pone.0265563.t002
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Fig 3. Relative frequency of passively used languages (native and foreign). A total of 709 participants reported the
passive use of one language; 177 reported the passive use of two; 57 the passive use of three; and 19 reported the passive
use of four languages.

https://doi.org/10.1371/journal.pone.0265563.9003

participants (94.39%) used English for a minimum of 90% of the time, while 32 participants
(3.33%) reported passive use of English for 50% to 87% of the time. Surprisingly, 21 partici-
pants (2.18%) did not report passive use of English in any situation; one participant (0.10%)
passively used English less frequently than other languages. The list of languages reported by
participants is shown in S3 Table.

Linguistic experiences in non-English-speaking countries

Only 9.25% of participants had stayed in one or more non-English-speaking countries. From
the total number of participants who had been abroad, 58.43% indicated that they had used
foreign languages during their stays (see Fig 4); 7.87% (out of the total 89 participants who had
stayed abroad) reported the current presence of those foreign languages in their environment;
7.87% (out of the total 89) reported the current use of those languages. Detailed information
about the length of the stays abroad can be found in Table 3. The list of countries reported by
participants can be found in S4 Table.

Summary

These results show that more than 80% of participants had learned one or more foreign lan-
guages, and more than half of those had used at least one of their foreign languages at some
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Fig 4. Percentage of monolinguals who had stayed abroad in non-English-speaking countries. The top pie chart
represents the proportion of participants who reported that they had (n = 89) or had not stayed abroad (n = 873) in
non-English-speaking countries. Out of the total number of participants who had been abroad, the lower-left pie chart
shows the proportion of participants who had stayed in one (n = 67), two (n = 16), three (n = 3), or four (n = 3) foreign
countries; the lower-right pie chart shows the proportion of participants who reported using (n = 52) or not using

(n = 37) foreign languages during their stays abroad.

https://doi.org/10.1371/journal.pone.0265563.9004

point in their lives (around 53%; see Fig 1). On average, participants had learned (a) foreign
language(s) for one and a half to four years, usually starting during adolescence. However, the
average level of proficiency in their foreign languages was generally low (L2: M = 2.66,

SD =1.62;13: M =1.73,SD = 1.31; L4: M = 1.26, SD = 1.07) compared to English (M = 9.87,
SD = 0.54). Those who had learned one or more foreign languages were significantly younger

Table 3. Mean (and standard deviations) length of stay and range of length of stay in non-English-speaking
countries.

Country Average length of stay (years) Range (years)
Foreign country 1 (n = 89) 2.56 (4.38) 0.083-25
Foreign country 2 (n = 22) 1.10 (1.21) 0.083-4
Foreign country 3 (n = 6) 0.46 (0.30) 0.167-1
Foreign country 4 (n = 3) 0.31(0.17) 0.167-0.5

Note. A total of 89 participants had stayed at least in one non-English speaking country (including participants who

had stayed in more than one foreign country); 22 participants had stayed in at least two non-English speaking

countries; 6 had stayed in at least three non-English speaking countries; and 3 had stayed in four non-English

speaking countries. The countries were categorized based on the length of stay: Foreign Country 1 is the country in

which a given participant had spent most time, followed by Foreign Country 2, Foreign Country 3, and Foreign

Country 4.

https://doi.org/10.1371/journal.pone.0265563.t003
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than those who had not learned any foreign language. In addition to learning languages, par-
ticipants had also been exposed to foreign languages in the UK: almost 40% of the total of 962
participants reported present or past exposure to one or more foreign languages; a fourth of
this 40% also declared use of the languages to which they had been exposed (around 24%; see
Fig 2).

With respect to their passive use of languages, around 26% of participants reported the pas-
sive use of more than one language (see Fig 3). Nevertheless, most activities that involved pas-
sive use of languages were carried out in English: almost 95% of the total 962 participants used
English passively for at least 90% of the time. Surprisingly, a few participants indicated no pas-
sive use of English or less passive use of English compared to other languages.

Regarding linguistic experiences abroad, only about 9% of participants had stayed in one or
more non-English-speaking countries (see Fig 4). Still, more than half of them reported having
used one or more foreign languages during their stay(s) abroad. In general, they stopped using
these foreign languages when they went back to the UK, although a small number of partici-
pants who had stayed abroad reported current use of those languages (approximately 8%). In
conclusion, these results indicate surprisingly rich linguistic experiences among individuals
who declare themselves to be monolingual.

Discussion

In this study, we explored the assumption that individuals who consider themselves monolin-
gual are homogenous. To this end, we analysed and described the linguistic and communica-
tive experiences of a group of monolinguals from the UK. Our results indicate that
monolinguals have a diverse linguistic profile that includes frequent foreign language learning
(formal and/or informal) as well as past and present exposure and use of foreign languages.
This reveals that monolinguals actually have heterogenous rather than homogenous language
experiences. Therefore, monolingual language experiences should be considered in more detail
when analysing the impact of foreign languages on linguistic and cognitive processes (e.g., see
[10, 11, 21]).

Heterogeneous monolingual language experiences

Most participants who completed our survey (approximately 80%) had learned one or more
foreign languages for an extended period. Moreover, half of these participants had also used
one or more foreign languages at some point in their lives (see Fig 1). This suggests that their
foreign language knowledge was sufficient to allow successful communicative exchanges. Nev-
ertheless, their subjective proficiency in the foreign languages they had learned was low on
average (around 2 on a scale from 0 to 10). These two findings might seem contradictory at
first, but self-rated measures of proficiency are sometimes criticised due to their imprecision
[41] and the fact that they might also be subject to biases [42]. Despite their subjective nature
(self-report), our data indicate that monolinguals who had learned foreign languages used
them frequently. We also observed that participants’ age was linked to language learning expe-
riences, with more frequent foreign language learning among younger participants. This effect
is probably related to the increased importance given to foreign languages in education [43]
and suggests that monolinguals will more often have experiences with foreign languages in the
future.

Notably, the use of languages did not only occur in the context of language learning.
Approximately one fourth of participants who declared present or past exposure to foreign
languages also reported the use of these foreign languages in other situations (see Fig 2). More-
over, one fourth of participants passively used more than one language daily (see Fig 3),
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although the predominant language was English. Even though the passive use of a language
does not imply that this language is fully understood, it indicates intentional involvement with
foreign languages. Unfortunately, participants were not asked to specify during which activi-
ties they were passively exposed to foreign languages or passively used different languages.
Future questionnaires evaluating monolingual language experiences should include more
detailed questions about passive exposure and passive use of languages so that qualitative
information regarding the type of passive use can be evaluated. Taken together, these results
show that foreign languages are present in the lives of English-speaking monolinguals, not
only in the context of language learning but also through passive exposure. In some cases, this
exposure even leads to passive and active use.

Apart from being exposed to foreign languages within the home environment (UK), some
monolinguals had also been exposed to foreign languages while abroad. Around half of the
participants who had stayed abroad (see Fig 4) had used foreign languages during their visits.
These results indicate that the use of foreign languages is frequent among monolinguals who
spend time abroad. This is another aspect that should not be overlooked when recruiting or
assessing monolingual participants.

Considering that speaking and learning foreign languages is less common in the UK than
in other European countries [40], we expected that English-speaking monolinguals from the
UK would be the most homogeneous in foreign language exposure and use [44, 45]. Interest-
ingly, the studied English-speaking monolinguals reported instances of foreign language expo-
sure and use. Based on this, we would expect monolinguals from other countries in which
foreign language use is more common or monolinguals who are immersed in a more bilingual
environment (e.g., monolinguals living in Luxembourg) to show even higher rates of foreign
language exposure and use.

The impact of heterogeneous language experiences on bilinguals’ and
monolinguals’ cognition

Recent meta-analysis and reviews suggest that the effects of bilingualism on cognition might
not be as consistent as once thought (e.g., [17, 18]). In the light of these findings, researchers
have been trying to disentangle which specific aspects of bilingualism (e.g., the different com-
municative contexts in which bilinguals are immersed or the amount and type of language
switching) impact other cognitive processes (for a recent review, see [46]). For example, the
Adaptive Control Hypothesis [47] suggests that bilinguals engage different cognitive processes
depending on the interactional contexts. Following the Adaptive Control Hypothesis, when
bilinguals use two languages within one context without mixing them (i.e., dual-language con-
text), they practise, among others, conflict monitoring. Still, when two languages are mixed
within the same conversation, it is opportunistic planning that is practised. Therefore, the dif-
ferences observed in cognitive performance among bilinguals seem to depend on their specific
type of language use.

Current research suggests that the impact of bilingualism on other cognitive domains is not
always a product of long-term language use and even occurs after short-term language context
manipulations in bilinguals (e.g., [7]; for a review, see [9]). Moreover, studies with monolin-
guals have also shown that shorter-term foreign language learning impacts other cognitive
processes in monolingual adults [26] and children [25]. In addition to the impact of foreign
language learning, passive language exposure can also impact other cognitive processes, as
shown in the studies by Bice and Kroll [21] or Kurkela et al. [23]. These studies show that even
short-term language exposure leaves traces that cannot be easily ignored. Taking into consid-
eration the results of previous studies and our own findings, we conclude that the language
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experiences of individuals who identify themselves as monolingual should be considered in
future studies because some monolinguals might also show enhanced performance in tasks
that require the exertion of monitoring or executive control, as bilinguals do (e.g., [8])

To sum up, the available evidence indicates that passive exposure and use of foreign lan-
guages in monolinguals have crucial consequences for language and cognition (e.g., [21-26,
48]). If both long- and short-term exposure to and use of foreign languages have been shown
to affect other cognitive processes in bilinguals, then the impact of foreign language exposure
and use in monolinguals should not be ignored. Developing tools that evaluate both bilingual
and monolingual language experiences would allow researchers to conduct more ecologically
valid studies on the impact of the whole spectrum of language experiences on different cogni-
tive processes. Not taking into consideration the exposure to and use of foreign languages
among monolingual participants could obscure comparisons between bilinguals and monolin-
guals in specific tasks (e.g., executive control tasks); in turn, this would play a role in the repli-
cability crisis and the null and mixed results reported in experimental studies and meta-
analyses.

Insights for future research. Our study shows that finding “pure monolinguals” might not
be easy or even doable in practical terms. In fact, only 8.63% of our participants (that is, 83 out
of 962 participants) reported no learning of foreign languages, no exposure to foreign lan-
guages in the UK, passive use of only English, and no stays in non-English-speaking countries.
Therefore, studies evaluating the effects of monolingualism versus bilingualism on language
and cognition should follow a more ecological approach and consider language experiences as
a continuum: from “pure” monolingualism to “extreme” multilingualism (i.e., native-like pro-
ficiency and equal exposure and use of all the languages).

Although some researchers have used questionnaires that measure bilingual experiences in
order to categorize participants as monolinguals or bilinguals (e.g., the LEAP-Q in studies [49,
50]) or to position all participants on a continuum (e.g., the LSBQ in studies [39, 51-54]), we
believe that such questionnaires, in their current format, do not capture the particularity of the
monolingual language experience. We propose that questionnaires originally developed for
bilinguals could be adapted to increase the specificity of the questions and to better capture the
language experiences of people who consider themselves monolingual. Such modifications
would subsequently improve both the categorization of participants as monolinguals or bilin-
guals and the evaluation of their language experiences. For example, the LSBQ [35] contains a
detailed assessment of language use; nevertheless, it instructs participants to include languages
that they can “speak and understand” (“List all the languages and dialects you can speak and
understand including English, in order of fluency”). In this way, many self-categorized mono-
linguals (but even some bilinguals) might not report other languages to which they have been
passively exposed or which they use sporadically. The LEAP-Q [37], another widely used ques-
tionnaire, includes several questions on current active and passive use; however, these ques-
tions refer to the languages that participants “know” (e.g., “Please list all the languages you
know in order of dominance”, “Please list all the languages you know in order of acquisition
(your native language first)”), again excluding language experiences that do not depend on
high proficiency (e.g., short exposure, sporadic use). In addition, the terms “know”, “speak”,
or “understand” are very subjective, and two people with similar knowledge of a language
might provide a completely different assessment. This is particularly relevant when evaluating
individuals who categorize themselves as monolinguals since, by default, they might complete
the questionnaire with the preconception that they “know”, “speak”, or “understand” only
their native language. Taking this into consideration, we propose that a more general term,
such as “learn”, could be included in the LSBQ [35] and the LEAP-Q [37], as learning does not
necessarily imply knowing (e.g., for the LSBQ [35]: “List all the languages and dialects you can
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speak, understand, or that you have ever learned, including English, in order of fluency”; for
the LEAP-Q [37]: “Please list all the languages you know or have ever learned in order of dom-
inance”, “Please list all the languages you know or have ever learned in order of acquisition
(your native language first)”). This would allow for more responses to the questions from both
monolinguals and bilinguals, as they might be willing to report their experiences with lan-
guages that they have learned or encountered at some point in their lives but which they do
not necessarily “speak”, “understand”, or “know”. As a consequence, the specificity and het-
erogeneity of the language background information collected would also improve.

Apart from adjusting existing questions, questionnaires evaluating language experiences
also take into consideration different forms of passive exposure. This can be done by including
questions on passive language exposure, which does not require interacting with a foreign lan-
guage or using it. In addition, these questions should evaluate passive exposure across different
contexts (e.g., exposure at home vs. at work vs. in other situations). While the LEAP-Q [37]
already asks participants to report their level of “current exposure” to their languages in differ-
ent situations, this question is only given to participants who previously indicated that they
“know” a language. In addition, all exposure settings that participants can select on the
LEAP-Q [37] involve some kind of language use (either passive use, such as watching TV, or
active use, such as interacting with friends or family), which means that the current way in
which the question is formulated actually overlooks passive exposure completely. Therefore,
apart from measuring active and passive language use, it is crucial to include questions on pas-
sive exposure that really measure passive exposure, without merging exposure and use.

Questionnaires including separate items for passive exposure and for passive use should
clearly differentiate them, as these two terms might be confusing for the responders. Passive
exposure focuses on situations in which participants encounter foreign languages in their envi-
ronment without interacting with them (e.g., English monolinguals living in the UK who have
Spanish speakers as neighbours and hear them talking in Spanish in the vicinity; English
monolinguals living in Ireland who frequently hear people taking in Irish). On the other hand,
passive use focuses on situations in which participants intentionally engage in activities that
involve foreign languages, and these activities require reading (e.g., reading a supermarket leaf-
let) or listening (e.g., listening to radio advertisements). Monolinguals might not passively or
actively use foreign languages, but they might be passively exposed to them on a daily basis as
passive exposure does not require interacting purposefully with these languages. This could be
the case, for example, if they live within a predominantly Spanish or Chinese neighbourhood
in the UK. Thus, including questions that separately tap into passive language exposure and
passive language use would provide a more in-depth understanding of monolingual linguistic
experiences. Moreover, questions on passive exposure would also be beneficial for bilingual
participants because they might be passively exposed to other languages in addition to the
ones they know. To facilitate the subsequent interpretation of the responses and ensure that
participants understand the difference between passive exposure and passive use, we propose
giving examples of situations that involve passive exposure and passive use, as well as having
participants specify situations in which they have been passively exposed to foreign languages
and in which situations they have passively used the languages they report.

Lastly, questionnaires should also measure and compare present and past passive language
use in various activities and across different environments. In general, these types of questions
might not be so relevant in the case of balanced bilinguals that use different languages daily,
but they would be very informative in monolinguals and unbalanced bilinguals who might not
have the constant presence of foreign languages in their environment. This can be especially
important with regards to short-term changes in people’s life circumstances (e.g., short-term
stays abroad).
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Limitations of this study

We acknowledge that the methodology used in this study is not free of limitations. First, the
survey included only four main questions completed by all participants (i.e., 1. learning foreign
languages: yes/no; 2. exposure to foreign languages in the UK: yes/no; 3. living abroad in non-
English-speaking countries: yes/no; 4. list of passively used languages and percentage of passive
use of each language). Out of these four questions, the first three included a few nested items
that were answered only by a subset of participants (e.g., only participants who answered “yes”
to the question on learning languages were subsequently asked to report the list of languages
they had learned). The limited number of general questions that were answered by all partici-
pants might still have resulted in a rather simplistic view of monolingual language experiences.
Second, we did not ask participants to indicate the settings in which they were passively
exposed to foreign languages or in which they passively used foreign languages, thus reducing
the inferences that can be extracted from the data. Third, and related to the previous point, we
did not specify what we meant by “language exposure” in order to avoid restricting partici-
pants’ responses to specific situations. This might have caused different interpretations of this
question, which was especially relevant as we explored the difference between passive language
exposure and passive language use. For exposure, it is not necessary to interact with a foreign
language in any manner or even pay attention to it, while intentional involvement with a for-
eign language is required for its passive use. Indeed, participants reported more passive expo-
sure to foreign languages (40%) than passive use of foreign languages (26%). However, it is
critical that future studies include specific statements on what passive exposure and passive
language use mean, and examples should be given of specific situations that can entail passive
exposure and passive use.

One last limitation to consider is that we did not ask participants to complete any other
existing linguistic questionnaire apart from our survey, as we aimed to explore specific experi-
ences not measured with classic questionnaires. Future studies could compare participants’
responses to the survey presented in this paper (or to another survey that aims to explore
monolingual experiences) with responses to existing questionnaires developed for bilinguals
but that have been previously used with monolinguals (e.g., LSBQ [35]). This would allow, for
example, the comparison of participants’ responses when they are prompted with words such
as “speak”, “understand”, or “know” versus when they are also prompted with more general
terms, such as “learn”. These comparisons would provide better insights on how the available
questionnaires could be adapted to gather as much (relevant) information as possible. To con-
clude, this study shows the importance of further investigation into understanding linguistic
experiences in monolinguals and bilinguals and gives suggestions on how to move the field
forward.

Conclusions

This is the first study that evaluates the language experiences of a large group of native
English-speaking monolinguals from the UK. Our results indicate that individuals who iden-
tify themselves as monolinguals not only learn foreign languages but are also frequently
exposed to them (both in the UK and abroad). Sometimes, this exposure also results in active
language use (e.g., one fourth of participants who had been exposed to foreign languages in the
UK reported using them). Therefore, the language experiences of individuals who declare
being monolingual should be considered not as “pure” and homogeneous but as heteroge-
neous. There is clearly a need for more research that aims to describe and evaluate the hetero-
geneity of the monolingual language experience, as well as the development and/or adaptation
of (existing) questionnaires that evaluate the nuances of the “monolingual” language
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experience in detail. For example, not only asking whether foreign languages are being used
but specifying whether this use is passive (e.g., watching TV) or active (e.g., conversation), and
including questions on passive language exposure. In turn, this information can then be con-
sidered in research on the impact of foreign language experiences on cognitive processes.
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