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Abstract
Two experimental studies were conducted to replicate the effect found by Baus et al. 
where language as a marker of social categories affected recognition of faces in an 
old/new paradigm. In Study 1, we presented faces along with utterances in Swedish 
and in English to native Swedish speakers. Faces presented along with Swedish 
utterances were not recognized better than faces presented along with English 
utterances. In Study 2, we used another language pair and presented faces along with 
utterances in Swedish and in Spanish to native Swedish speakers. Faces presented 
along with Swedish utterances were recognized better than faces presented along 
with Spanish utterances. Our results suggest that language functions as a marker of 
social categories and that, similarly to other markers of social categories, it can be 
modulated by various factors and is not unconditional.
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Social categorization is one of the most investigated phenomenon in social psychology 
(Hugenberg & Sacco, 2008). Social categorization is a process through which the 
amount of information that the brain processes is reduced by clustering stimuli into 
groups based on a common characteristic (e.g., Ellemers & Haslam, 2012; Sheepers & 
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Ellemers, 2019; Tajfel, 1982). Since categorizing individuals into social groups 
recruits fewer cognitive resources than perceiving individuals as discrete entities does, 
more of the brain’s limited resources remain available and can be assigned to other 
cognitive tasks (Macrae et al., 1994). Although a person belongs to several social 
categories simultaneously, for instance, based on their gender, ethnicity, age, or 
even profession or favorite sports team, we tend to categorize an individual based 
on the most relevant or salient category within a given context (e.g., Macrae et al., 
1995; Stroessner, 1996), and/or based on our personal motivations and preconcep-
tions (e.g., Fein & Spencer, 1997; Hugenberg & Bodenhausen, 2004). Indeed, cat-
egorizing an individual based on all possible characteristics simultaneously would 
defeat social categorization’s purpose of saving cognitive resources (Hugenberg & 
Sacco, 2008).

As we categorize people into social categories, we tend to amplify the similari-
ties that members of outgroups share, and to magnify between-group differences 
(Hugenberg & Sacco, 2008; Tajfel & Wilkes, 1963). As a consequence of this, less 
attention is paid to outgroup members’ uniqueness (Ellemers & Haslam, 2012), and 
we perceive ingroup members with more precision. When observing outgroup mem-
bers, common and stereotypical characteristics shared by all (or most) members are 
sought, as opposed to searching for distinctive features when observing ingroup 
members (Ellemers & Haslam, 2012; Hugenberg & Sacco, 2008). This difference in 
how we perceive and encode outgroup and ingroup members has effects on other 
cognitive processes, such as memory and recognition. Several studies show that we 
more accurately recognize ingroup members’ faces than outgroup members’ faces. 
This effect has been found for gender (for a meta-analysis, see Herlitz & Lovén, 
2013), ethnicity (for a meta-analysis, see Meissner & Brigham, 2001), age (for a 
meta-analysis, see Rhodes & Anastasi, 2012), and even characteristics that are not 
related to physical attributes such as college affiliation or alleged personality type 
(e.g., Bernstein et al., 2007).

Although social categorization can occur based on virtually any characteristic (or 
markers), gender, ethnicity, and age are among the most important social categoriza-
tion markers that we use and they have been investigated extensively (for meta-analy-
ses of each respective marker, see Herlitz & Lovén, 2013; Meissner & Brigham, 2001; 
Rhodes & Anastasi, 2012). Recently, language use (including accents) has been 
increasingly investigated in relation to social categorization, and empirical findings 
suggest that language is also used as a marker of social categories by both children 
(e.g., Byers-Heinlein et al., 2017; Kinzler & Dautel, 2012; Kinzler & DeJesus, 2013; 
Kinzler et al., 2007, 2012) and adults (e.g., Hansen et al., 2014, 2016; Lev-Ari & 
Keysar, 2010; Pietraszewski & Schwartz, 2014). Interestingly, language patterns may 
be even more important than other major markers (such as ethnicity) in social interac-
tions. For instance, Kinzler et al. (2009) found that when 5-year-old children choose to 
be friends with other children, they prefer different-ethnicity children with a native 
accent to same-ethnicity children without a native accent. In adults, Rakić et al. (2011) 
found similar results where participants categorized people as being native or for-
eigner based on their accent rather than based on their ethnicity when they had access 
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to both cues simultaneously. More recently, Paladino and Mazzurega (2020) also 
showed that accent is more important than ethnicity when adult form concepts of 
ingroup and outgroup. These results suggest that language is a major marker of social 
categorization that is more important than other social markers during social 
interactions.

Importantly, because we encode outgroup members in a more stereotypical manner, 
another consequence of social categorization is that it can lead to stereotyping, which 
in turn can lead to prejudice and even discrimination (Brown, 2000; Cuhadar & 
Dayton, 2011; Schaller & Neuberg, 2008). Since attitudes toward a specific language 
and speakers of that same language correlate strongly (for an overview, see Dragojevic 
et al., 2021), hearing a foreign language is likely to give rise to associated stereotypes 
toward the speaker as well. In the globalized world that we live in today, contact with 
people speaking a foreign language (or with a foreign accent) is probably more com-
mon than ever before. The possibility that prejudice and discrimination can ensue from 
social categorization based on language is therefore an imminent risk. Indeed, there is 
already evidence for discrimination and negative attitudes toward foreign speakers 
and foreign-accented speakers (e.g., Birney et al., 2020; Hansen et al., 2017; Hendriks 
et al., 2018; Roessel et al., 2018, 2019, 2020). Understanding social categorization 
based on language and its underlying mechanisms is thus imperative in order to pre-
vent and fight potential ramifications such as prejudice and discrimination (Schaller & 
Neuberg, 2008).

Nevertheless, the effect that social categorization based on language has on face 
recognition has not received much attention yet. A notable exception is a study by 
Baus et al. (2017) where they found that faces that were presented along with utter-
ances in the participants’ native language (Spanish) were recognized more accurately 
than faces that were presented along with utterances in the participants’ foreign lan-
guage (English). To our knowledge, this was the first study to demonstrate the effects 
of social categorization on face recognition when using language as a social marker. 
Yet, as suggested by the Self-Categorization theory, categories are variable and highly 
dependent on what is relevant for the observer in a given time and place (Turner & 
Reynolds, 2012). Although the effects of social categorization on face recognition are 
generally universal and robust, they are also known to vary based on a variety of fac-
tors such as culture and context (for meta-analyses, see Bettencourt et al., 2001; 
Fischer & Derham, 2016). Indeed, what constitute a relevant social group in one cul-
tural context may not necessarily do so in another culture. Consequently, although the 
English speakers in Baus et al. (2017) could be perceived as an outgroup, it cannot be 
automatically assumed that they would be perceived as such in another culture, or that 
language will lead to an ingroup bias on memory in a different context. Furthermore, 
in the light of the widely discussed replication crisis in psychological science, replica-
tion studies with appropriate statistical power are recommended (e.g., Anderson & 
Maxwell, 2017; Maxwell et al., 2015; Shrout & Rodgers, 2018), perhaps even more so 
for newly found effects that are not robustly established. Therefore, this proposed 
effect should be tested more thoroughly in other populations and using different 
language pairs.
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The aim of the present study was thus to expand the results in Baus et al. (2017) by 
investigating whether the effect would replicate in individuals with the same foreign 
language (i.e., English), but with a different native language (i.e., Swedish) in Study 1. 
In Study 2, we investigated whether the effect would be replicated when Spanish was 
used as the foreign language in a population of native Swedish speakers. In both stud-
ies, we used an old/new paradigm. The old/new paradigm is used extensively to test 
other types of own-group biases (e.g., Brown et al., 2017; Herzmann et al., 2017; 
Michel et al., 2006; Stelter & Degner, 2018), including in the study by Baus et al. 
(2017). A typical old/new task (Sporer, 2001) begins with an encoding phase during 
which faces from the participant’s ingroup and from their outgroup are shown. During 
this phase, participants are asked to pay attention to the faces, but are not informed that 
they will have to recall the faces later on. After a distraction task (incorporated in order 
to avoid any recency effect), a surprise recognition phase follows, during which both 
old (i.e., presented earlier during the encoding phase) and new (i.e., presented for the 
first time) faces are presented. During the surprise recognition phase, participants are 
asked to determine whether the face that they see was presented in the first part of the 
experiment (i.e., encoding phase), or whether it is presented for the first time. The 
ingroup bias is found in terms of a larger number of faces recognized for ingroup faces 
than for outgroup faces (for a meta-analysis, see Herlitz & Lovén, 2013). The methods 
and results along with a short discussion for Study 1 and Study 2 respectively are pre-
sented together before a general discussion where the results of both studies are dis-
cussed together.

Study 1

Method

Participants. A total of 65 participants (Mage = 27.7, SD = 8.7; 65% females) took part in 
this part of the study. However, three participants were excluded since they reported 
not having Swedish as a first language, three were excluded because they reported 
having English as a first language, five for reporting having lived abroad in an English 
speaking country for more than 6 months, and one participant was excluded for report-
ing not having normal or corrected hearing. The final sample thus included 53 partici-
pants (Mage = 28.1, SD = 9.4; 62% females). A power analysis using the effect size 
(ηp

2 = .038) from Baus et al. (2017) showed that 43 participants were sufficient to have 
an 80% chance of finding a similar effect size. Participants were recruited amongst 
students on the university’s campus via ads and personal contacts. The most frequent 
completed education level was high school (Mode = 2, n = 48: on a scale where 1 = ele-
mentary school or lower, 2 = high school, 3 = professional education, 4 = Bachelor’s 
degree, 5 = Master’s degree, 6 = PhD). Participants reported their level of proficiency 
in Swedish and English respectively by answering five questions (in general, written 
understanding, oral understanding, written production, oral production) on a scale 
from 1 to 10 where lower scores represent lower proficiency. An average of the five 
questions was computed to create a language proficiency score. The average language 
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skill for Swedish was 9.4 (SD = 0.8) and 6.9 (SD = 1.5) for English. The difference 
between the Swedish and English scores was significant, t(52) = 13.71, p < .001, 
d = 1.88.

Materials. A set of 80 pictures were selected from the Chicago Face Database 
(Ma et al., 2015). Pictures of neutral facial expressions with the highest ratings on 
prototypicality and with the lowest ratings on unusualness were selected (based on 
norming data provided in Ma et al., 2015). To remove distracting features such as hair 
and skin redness, pictures were cropped into an oval to include the face from hairline 
to chin, and from ear to ear. Pictures were also turned into shades of black and gray. 
All pictures depicted adult Caucasians where half were males and half were females.

The same 40 sentences that were used in Baus et al. (2017) were used in this study. 
The sentences were simple every day utterances such as “Those shoes are new,” “That 
door was open,” and “The sky is cloudy.” For the Swedish stimuli, the sentences were 
translated from English to Swedish and recorded using 20 different native Swedish 
speakers (10 of each gender). The English sentences were also recorded using 20 
native English speakers from North America (American or Canadian accent, 10 of 
each gender). All 40 sentences were recorded from all 20 Swedish and all 20 English 
speakers. Sentences were uttered in a neutral tone of voice and recorded with a Zoom 
H2n Handy Recorder microphone. The recordings were prepared in Audacity by 
removing silences before and after the utterances and by normalizing the frequency 
across recordings. The decibel level of all files was then normalized using Levelator. 
The sentences in Swedish and English did not differ in terms of number of words 
(MSwedish = 4.68, SDSwedish = 1.05; MEnglish = 4.93, SDEnglish = 1.05), t < 1, but the length of 
the utterances (in ms) differed (MSwedish = 2,000, SDSwedish = 442; MEnglish = 1,647, 
SDEnglish = 361), t(158) = 5.54, p < .001, d = 0.88 (see the interim discussion below 
about this issue).

Participants also filled out a questionnaire with demographic questions (gender, 
age, highest completed education level, whether the participant had lived in an English 
speaking country and if so for how long). Furthermore, the questionnaire contained a 
question as to whether the participant had a normal (or corrected) vision and hearing. 
Proficiency questions for Swedish and English (as described under Participants), as 
well as the lexical test LexTALE (Lemhöfer & Broersma, 2012) were also presented 
through this questionnaire. Note however that LexTALE was included in the question-
naire for the purposes of a student paper and that the score was not used in this study.

Design and procedure. Information about the study was provided and written informed 
consent was collected. Afterwards, the participants completed the experiment. Instruc-
tions for the experiment were all presented in writing. The experiment consisted of 
two phases: an encoding phase and a recognition phase. During the encoding phase, 
pictures of faces were presented along with a recorded utterance in Swedish or Eng-
lish. Trials were presented for 2,700 ms to accommodate the longest recording, and 
were followed by a cross that appeared in the center of the screen for 500 ms. Presenta-
tion was semi-randomized into four different versions to which participants were 
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assigned randomly. Across the four different versions, gender, language, and sentences 
were counterbalanced and presented evenly so that each sentence was uttered by a 
male native speaker, a female native speaker, a male foreign speaker, and a female 
foreign speaker across the versions, and each sentence was presented only once within 
the same version of the experiment. Furthermore, pictures were evenly paired with 
native and foreign speakers across the versions. Pictures that were presented in the 
encoding phase and recall phase were also counterbalanced across the versions. Within 
each version of the experiments, a voice, a sentence, and a picture were presented only 
once, but all voices, sentences, and pictures were presented in all versions. The voice’s 
and face’s gender were always congruent. During the encoding phase, 20 male and 20 
female faces and voices were presented, of which half were in Swedish, and half were 
in English (evenly distributed across gender). The instructions given to the partici-
pants for the encoding phase were to pay close attention to the faces and utterances.

Between the encoding and recognition phases, a distraction task that lasted for 
approximately 7 minutes was given to the participants to reduce the risk of a recency 
effect. A mental rotation task using letters presented normally or mirrored was used. A 
trial started with a fixation cross in the center of the screen for 500 ms after which a 
letter appeared on the screen. The participant’s task was to determine whether the let-
ter was mirrored or not, and the next trial started after the participant provided an 
answer, or after 3,000 ms if no answer was given. A total of 70 trials were presented.

A surprise recognition phase followed during which the 40 pictures presented dur-
ing the encoding phase along with 40 new pictures (half were females) were presented 
randomly. Participants were asked to answer whether they remembered the face from 
the first part of the experiment, or whether it was a new face. There was no time limit 
to provide an answer, and each trial was separated by a fixation cross presented for 
500 ms. Afterwards, the sentences used in the encoding phase along with 40 new sen-
tences (half in Swedish) were presented in writing. Here again, the participants had to 
determine whether the sentence was old (i.e., heard in the first phase), or new. Each 
trial was separated by a fixation cross presented for 500 ms. The experiment was pro-
grammed and presented with E-Prime 2.0 (Psychology Software Tools, 2012).

When the participant was finished with the experimental part, they filled out the 
survey online. They received information about the full purpose of the study, given a 
movie ticket to thank them for their participation, along with written information about 
the study and contact information. All national and international ethics laws and rec-
ommendations were followed.

Data preparation and analyses. For accuracy, signal detection theory methods (Stani-
slaw & Todorov, 1999) were used to code the answers from the recognition phase as 
was done in Baus et al. (2017). Namely, answers were coded into hits (old stimuli 
correctly identified as old), misses (old stimuli falsely identified as new), correct rejec-
tions (new stimuli correctly identified as new), and false alarms (new stimuli falsely 
identified as old). A sensitivity score, d′, was computed for each condition (Swedish, 
English) based on the z-transformed ratio of hits minus the z-transformed ratio of false 
alarms (d′ = z[hits] − z[false alarms]). Accuracy (d′) was tested using both a classical 
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paired sample one-tailed t-test and a Bayesian paired sample one-tailed t-test (includ-
ing inferential plots of prior and posterior distribution, robustness check, and sequen-
tial analysis, all reported in the Supplemental Materials). The prior for the Bayesian 
analysis was set to the program’s standard value of 0.707 due to the scarcity of knowl-
edge on the effect, and the interpretation of the Bayesian factor was based on the 
guidelines in Wagenmakers et al. (2018). Furthermore, a sensitivity score was also 
computed for the sentences in Swedish and the sentences in English in the recognition 
phase using the same procedure. The same analyses with the same settings as for the 
faces were used. All analyses were conducted in JASP (JASP Team, 2020). Note that 
the analyses that we conducted differed slightly from Baus et al. in two ways. First, we 
conducted t-tests on accuracy for the native and foreign language conditions rather 
than conducting an ANOVA for accuracy for the native language condition, the foreign 
language condition, as well as correct rejections. Given that the correct rejections are 
part of the accuracy measurement in terms of false alarms, testing the difference 
between the native and foreign language conditions was deemed appropriate for the 
purpose of this study. Also, another difference is that we conducted both classical and 
Bayesian analyses on our data in order to draw more robust conclusions about our 
results.

Results and Discussion

The one-tailed t-test for accuracy for the pictures showed that there was no difference 
on d′ between the Swedish (M = 0.399, SD = 0.066) and English faces (M = 0.397, 
SD = 0.072) in the recognition phase, t(52) = 0.223, p = .412, d = 0.031 (see the left 
panel in Figure 1). The Bayesian one-tailed t-test (BF10 = 0.18) confirmed that there 
was no evidence for an effect in our data. The robustness of the Bayes factor was good, 
with most prior widths leading to moderate or strong evidence for the null hypothesis 
(see Figures 1SM–3SM in the Supplemental Materials).

As for the sentences, data from three participants was excluded since their hit rate 
and/or their false alarm rate was either 1 or 0 in at least one condition (which hinders 
the computation of d′). The one-tailed t-test was significant indicating that Swedish 
sentences (M = 0.44, SD = 0.09) were better recognized than English sentences 
(M = −0.37, SD = 0.19), t(49) = 23.74, p < .001, d = 3.36 (see the left panel in Figure 2). 
As for the Bayesian one-tailed t-test, it provided strong evidence that participants rec-
ognized the Swedish sentences better than the English sentences as well (BF10 > 100). 
The robustness of the Bayes factor was high, with all except the narrowest prior widths 
leading to decisive evidence in favor of the alternative hypothesis (see Figures 3SM 
and 4SM in the Supplemental Materials).

Language ingroup faces were not recognized better than language outgroup faces 
in Study 1. This result is inconsistent with Baus et al. (2017) and with other studies 
where social categorization occurred based on language use (e.g., Hansen et al., 2014, 
2016; Lev-Ari & Keysar, 2010; Pietraszewski & Schwartz, 2014). Interestingly, 
Swedish and English as a language pair has previously yielded inconsistent results 
with other types of paradigms. Such an example of divergent results is found with the 
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Foreign language effect, where one tends to make more rational or utilitarian decisions 
when using a foreign language than when using a native language (for an overview, 
see Costa et al., 2017, and for a meta-analysis, see Circi et al., 2021). For instance, 
while the Foreign language effect has been found and replicated in several studies 
using several language pairs, no effect was found when Dylman and Champoux-
Larsson (2020) attempted to replicate the effect in a Swedish population using English 
as a foreign language. In contrast, the effect occurred when they used Swedish and 
French as a language pair. Dylman and Champoux-Larsson suggested that the lack of 
effects when using Swedish and English could be due, at least in part, to the way 
Swedes learn English. More specifically, Swedes tend to learn English in a meaningful 
sociocultural context rather than in a sterile class environment (for a discussion on 
how the sociocultural learning environment of a foreign language affects emotional 
connections when using a it, see Caldwell-Harris, 2014; Dewaele, 2008, 2015). The 
authors proposed that the mechanisms that usually lead to a Foreign language effect 
were not activated when English was used in a Swedish population since English 
probably has stronger emotional connections and cannot be considered to be a “true” 
foreign language for Swedes.

Figure 1. Mean sensitivity scores (d′) for the faces in the two studies.
Note. The panel on the left shows the mean sensitivity scores (d′) for the faces in the first study in the 
Swedish and English conditions. The panel on the right shows the mean sensitivity scores (d′) for the 
faces in the second study for the Swedish and Spanish conditions.
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Nonetheless, the analysis of the sentences clearly shows that participants remem-
bered Swedish sentences significantly better than English sentences. This suggests 
that foreign utterances were not processed as effortlessly as native language utter-
ances. Furthermore, participants showed a strong false alert rate for the foreign sen-
tences as shown by the negative d′ average for English utterances. This indicates that 
our participants either paid less attention to foreign utterances, or had more difficulty 
encoding them.

A limitation in our design was that the length of the sentences was significantly 
longer in Swedish than they were in English. Although faces were presented for the 
same duration regardless of the language they were presented along with, we cannot 
exclude the possibility that participants spent more time encoding the faces presented 
along with English than the faces presented along with Swedish utterances since they 
were not busy listening to English utterances for as long as for Swedish utterances. If 
so, this could explain why we did not find any difference in recognition between the 
Swedish and English conditions. Yet, participants’ recognition of Swedish faces was 
not impeded by the fact that they simultaneously paid attention to and encoded Swedish 
utterances better.

Figure 2. Mean sensitivity scores (d′) for the texts in the two studies.
Note. The panel on the left shows the mean sensitivity scores (d′) for the texts in the first study in the 
Swedish and English conditions. The panel on the right shows the mean sensitivity scores (d′) for the 
texts in the second study for the Swedish and Spanish conditions.
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Nevertheless, given the special status that English has in Sweden, we conducted a 
second study with the same design, but with a language pair that did not pose the same 
concerns as English. Specifically, we used Spanish as a foreign language in a popula-
tion of native Swedish speakers. Spanish as a foreign language is not as common as 
English in Sweden and does not have the same cultural importance (European 
Commission, 2012). Furthermore, for those who speak Spanish as a foreign language 
in Sweden, their skills tend to be lower than their English skills (Skolverket, 2012). 
Therefore, the relationship between Swedish and Spanish in Sweden is more compa-
rable to the relationship between Spanish and English in Spain.

Study 2

Method

Participants. A total of 29 participants (Mage = 32.6, SD = 13.5; 59% females) took part 
in the second part of the study. However, one participant was excluded since they 
reported not having Swedish as a first language, and another one for reporting Spanish 
as a first language. The final sample thus included 27 participants (Mage = 33.2, 
SD = 13.8; 63% females). Although this was lower than the sample size of 43 partici-
pants that would have been optimal for an 80% chance of finding the same effect size 
as in Baus et al. (2017), data collection had to be terminated to follow the social 
restrictions directed by Swedish authorities due to the outbreak of the Covid-19 pan-
demic. Furthermore, our final sample size was similar, albeit slightly smaller, to the 
sample size in Baus et al. (i.e., N = 33). Participants were recruited via ads on the 
department’s social media and on the university’s electronic bulletin board, as well as 
through announcements in forums for speakers of Spanish as a foreign language in 
Sweden. The most frequent education level (based on the same scale as in Study 1) 
was Master’s degree (Mode = 4, n = 14). Participants reported their level of proficiency 
in Swedish and Spanish respectively by using the same scales as in Study 1 and the 
language proficiency scores were computed in the same manner. The average lan-
guage skill for Swedish was 9.5 (SD = 0.6) and 3.5 (SD = 2) for Spanish. The difference 
between the Swedish and Spanish scores was significant, t(26) = 16.27, p < .001, 
d = 3.13.

Material. The materials used were identical to the ones used in Study 1 with the 
exception of the sentences in English, which were replaced with sentences in Span-
ish. The same recordings as those used in Baus et al. (2017) were presented in this 
part of the study. The sentences in Swedish and Spanish did not differ in terms of 
number of words (MSwedish = 4.68, SDSwedish = 1.05; MSpanish = 4.73, SDSpanish = 0.75), 
t < 1. To overcome the limitation of Study 1 where we discovered a significant differ-
ence in length between the utterances in the native and foreign languages, we modi-
fied the length of the utterances in Swedish to make them equivalent to the Spanish 
utterances. The Swedish recordings were slightly accelerated, but without changing 
the pitch or making them sound unnatural. The length (in ms) of the utterances in both 
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languages was thus equivalent (MSwedish = 1,485, SDSwedish = 312; MSpanish = 1,484, 
SDSpanish = 272), t < 1.

Design and procedure. The design and procedure were identical to the ones used in 
Study 1, except for the stimuli that were in English in Study 1 were in Spanish in this 
study.

Data preparation and analyses. Data were prepared using the same steps as in Study 1.

Results and Discussion

The one-tailed t-test showed that there was a difference on d′ between the Swedish 
(M = 0.43, SD = 0.11) and Spanish faces (M = 0.34, SD = 0.09) in the recognition phase, 
t(26) = 4.11, p < .001, d = 0.79 (see the right panel in Figure 1). The Bayesian one-tailed 
t-test confirmed this difference as well, suggesting that our data provided strong evi-
dence for the effect of language (BF10 = 172.39). The robustness of the Bayes factor was 
high, with all except the narrowest prior widths leading to decisive evidence in favor of 
the alternative hypothesis (see Figures 6SM–8SM in the Supplemental Materials).

As for the sentences, data from four participants was excluded since their hit rate 
and/or their false alarm rate was either 1 or 0 in at least one condition. The subsample 
for the analyses for the sentences thus consisted of 23 participants (Mage = 34.2, 
SD = 14.7; 61% females) with the most frequent education level being Master’s degree 
(Mode = 4, n = 12). The subgroup’s average language skill for Swedish was 9.6 
(SD = 0.5) and 3.3 (SD = 2.2) for Spanish. The one-tailed t-test revealed that sentences 
in Swedish (M = 0.55, SD = 0.11) were recognized better than sentences in Spanish 
(M = −0.37, SD = 0.13), t(22) = 24.5, p < .001, d = 5.11 (see the right panel in Figure 2). 
The Bayesian one-tailed t-test confirmed this with strong evidence as well (BF10 > 100). 
The robustness of the Bayes factor was high, with all except the narrowest prior widths 
leading to decisive evidence in favor of the alternative hypothesis (see Figures 9SM 
and 10SM in the Supplemental Materials).

When using Swedish and Spanish as a language pair, the effect of social categoriza-
tion based on language on recognition was replicated from Baus et al. (2017). Namely, 
participants were more likely to remember a face when it had been paired with a 
Swedish utterance in the encoding phase than when it had been paired with a Spanish 
utterance. Although our sample was relatively small, the Bayesian analysis, which is 
not dependent on sample sizes in the same way as classical analyses are (see Schönbrodt 
et al., 2017), provided very strong evidence for an effect of language on memory.

Interestingly, as in the Swedish-English sample, Swedish sentences were remem-
bered better than the sentences in the foreign language, and a strong false alarm rate 
was found for the Spanish utterances. In other words, the results from Study 1 and 
Study 2 for the sentences were comparable and therefore suggest that foreign language 
sentences were processed in a similar way regardless of the foreign language. 
Specifically, both foreign languages were more difficult to process than Swedish. It 
also suggests that the sentences were processed in the same way across the studies 
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despite the duration difference between Swedish and the foreign language in Study 1. 
However, whether the lower performance for foreign sentences represents reduced 
attention or more difficulty understanding or encoding the sentences cannot be deter-
mined with this design.

General Discussion

In this study, we investigated whether we could replicate the findings in Baus et al. 
(2017), where social categorization based on language led to an ingroup bias in face 
recognition, using different language pairs. In Study 1, we found that when English 
was used as a foreign language, as in Baus et al., but in a sample of Swedish native 
speakers, no ingroup bias occurred. However, the effect from Baus et al. was repli-
cated when Spanish was used as a foreign language in Study 2, also in a group of 
Swedish native speakers. Importantly, in both studies, participants recognized utter-
ances in their native language much better than the utterances in the foreign language, 
suggesting that both English and Spanish were processed as foreign languages. 
Interestingly, even though the sentences were processed in a similar way in both Study 
1 and in Study 2, the effect of social categorization on recognition of faces was signifi-
cant only in Study 2. Although more research will be needed to determine the cause of 
this difference between the language pairs, we suggest a few tentative explanations 
that may be worth exploring in the future.

A first possible explanation is the difference in proficiency in the foreign languages. 
The average proficiency in English (M = 6.9) appears to be much higher than the aver-
age proficiency in Spanish (M = 3.5). Yet, the hit rate pattern for the foreign sentences 
compared to the native sentences was virtually identical across the studies, suggesting 
that proficiency in and of itself is not sufficient to explain the different results between 
Study 1 and Study 2. If proficiency on its own would have been the reason for the dif-
ferent results, we would have expected the participants to remember English utter-
ances as well as the Swedish ones, which they did not. Nevertheless, future research 
should explore the importance of proficiency further in order to establish whether and 
how it may affect social categorization. For instance, a study where multilingual par-
ticipants are tested in their native language, in a high proficient foreign language, and 
in a low proficient foreign language could provide important insights on this issue.

Another explanation may lay in the difference in experience that our participants 
have with each respective language rather than to proficiency per se. Admittedly, expo-
sure to and proficiency in a foreign language tend to go hand in hand (e.g., De Cat, 
2020; De Wilde et al., 2019; Place & Hoff, 2011; Unsworth et al., 2015, 2018). However, 
because of the results found for the sentences, a possibility is that the amount of contact 
with the foreign language led to the different results in the two samples. Indeed, research 
suggests that contact of good quality with an outgroup (which Swedes might have with 
English) can reduce or even eliminate ingroup biases (Hancock & Rhodes, 2008; 
Rhodes et al., 2009; Sporer, 2001; Wan et al., 2015). In Sweden, English has a high 
status and a prominent place in society (Kulturdepartementet, 2008), as well as a sig-
nificant cultural prevalence through several media (television, movies, music, ads, 
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literature, etc.) coming directly from English-speaking countries and being consumed 
in their original form (Kulturdepartementet, 2002). Thus, although English is a foreign 
language for most Swedes, many have meaningful regular contacts with the language. 
It is therefore possible that the Swedes’ regular contacts with the English language cre-
ated the conditions necessary to reduce the outgroup bias in face recognition.

Additionally, an important aspect that should be investigated further is the fact that 
our participants in Study 2 most likely spoke Spanish as a third language, given that 
English is taught in Swedish school as a compulsory subject early on during education. 
Therefore, we cannot completely exclude the possibility that the first foreign language 
will not lead to social categorization, but that subsequent foreign languages will. 
Indeed, participants in Baus et al. (2017) spoke English as one of three (or more) lan-
guages, with Spanish and Catalan being the two other ones. On the other hand, both 
Spanish and Catalan were likely native languages for the participants.

As for how social categorization based on language can lead to stereotyping, preju-
dice, and discrimination, future research should address several facets of this issue. 
For example, there is a need to investigate specifically which attitudes and prejudice 
are associated with various languages across different cultures. Indeed, research shows 
that attitudes toward a specific language group vary depending on the immigration 
pattern in a given area or country (e.g., Asbrock et al., 2014). Taking the socio-cultural 
and political context into consideration will therefore be important. Another funda-
mental mission for future research will be to determine how to prevent negative ste-
reotypes, prejudice, and discrimination from arising as a result of perceiving individual 
as an outgroup based on their language. It will be important to determine in which 
specific circumstances the ingroup bias emerges and what the underlying mechanisms 
are. By understanding the underpinnings of social perception and categorization based 
on language, interventions to prevent and eliminate potential ramifications can be 
developed and targeted to appropriate groups, thus reducing such negative conse-
quences (Dragojevic et al., 2021).

To sum up, our results suggest that language is a marker of social categories, but 
that, as other markers of social categories, it is not unconditional and unchangeable. 
This goes in line with other research suggesting that language is an important marker 
of social categories, but that it can be modulated with experience with outgroup mem-
bers (for meta-analyses, see Pettigrew & Tropp, 2006, 2008). On a theoretical point 
of view, this study suggests that language should receive more attention as a marker of 
social categories. On the practical plan, given that social categorization can lead to 
stereotyping, which in turn can lead to prejudice and discrimination (Allport, 1979; 
Harris & Fiske, 2006; Liberman et al., 2017), it is important to understand how to 
prevent negative consequences that social categorization based on language could 
potentially lead to, especially given the international context that we live in today.
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