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ABSTRACT  
LX speech tends to receive less favourable judgments, which can be 
attributed to its non-standard linguistic properties (e.g. foreign accents, 
grammatical errors). However, the evaluations of LX speech could also 
be affected by listeners’ expectations and their individual differences. 
This study extends research on the role of listeners’ expectations (cued 
by speech accent) and personality traits (Big Five), by examining the 
degree to which and how accent, grammaticality and listener 
personality interact to determine L1 listeners’ evaluations of LX speech. 
Sixty L1 English speakers (30 female) rated the acceptability of 40 
English speech stimuli in a British or Polish accent; half of the stimuli 
were filled with English article errors. The listeners’ personality traits 
were self-reported via a short questionnaire of the Big Five factors. The 
significant interaction of accent, grammaticality and listener personality 
suggests that the occurrence of grammatical errors is less penalised in 
foreign-accented speech (vs. native-accented speech), unless the L1 
listeners are highly conscientious or highly extraverted. The theoretical 
(expectation mismatch effect, Interpersonal Circumplex model), 
methodological (considering non-linear models and the moderation of 
contextual factors for personality effects) and potential practical 
implications (awareness training of personality effects) of the results are 
discussed.
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Introduction

With English being used globally, communication in English in a natural environment often 
involves both L1 and LX1 users. This relationship is, however, one of power: deviations from the 
(local) norm are typically ill-received, such as foreign accents and grammatical errors in LX speech 
(Baese-Berk, McLaughlin, and McGowan 2020; Eisenstein 1983). The literature on language atti-
tudes has widely documented a negative perception of foreign accents (Dragojevic et al. 2021). 
For instance, L1 listeners tend to rate foreign-accented speakers lower in status (socioeconomic pos-
ition) and solidarity (ingroup favouritism) (Fuertes et al. 2012; Nejjari et al. 2012), which could have 
a negative impact on the evaluations of them in high-stakes contexts, including education, employ-
ment, immigration and court (Munro 2003; Romero-Rivas, Morgan, and Collier 2022; Spence et al. 
2022). Though less researched, grammatical errors have also been found to lower ratings of ‘social’ 
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and ‘academic’ competence of LX users (Queen and Boland 2015), and tend to be even less accep-
table when occurring with a heavy accent (Ruivivar and Collins 2019).

However, the evaluation of LX speech is a complex process, affected not only by the speech itself, 
but also by the listener’ expectations about the speaker’s language performance (Lindemann and 
Subtirelu 2013). Drawing on social information (e.g. cues for social stereotypes), listeners tend to 
form expectations actively, which could help them with input processing. When there is a mismatch 
between expected and observed performances (e.g. a Caucasian speaker rather than an Asian 
speaker producing foreign-accented English speech), listeners tend to have more difficulty in speech 
processing and give more negative evaluations, possibly due to cognitive incongruence (Gnevsheva 
2018; McGowan 2015). So far, research on the role of listener expectations in LX evaluations, 
through verbal/matched guise tests (see Garrett 2010 for guise techniques), has mainly focused 
on foreign accent without considering grammatical errors, although these two features co-occur 
frequently in LX speech. To fill the gap, this study examined the interaction effect of accent (cue 
for expectations) and grammaticality on L1 listeners’ evaluations of LX speech.

Furthermore, the variance in LX speech evaluations has been related to a range of listener indi-
vidual differences, including age, gender, education level, linguistic metaknowledge, familiarity with 
foreign-accented speech, and personality (e.g. Dewaele and McCloskey 2015; Kang 2012; Saeli 2018; 
Tsurutani and Selvanathan 2013). Similarly, these studies examined foreign-accented speech with-
out paying attention to grammaticality. Given that the role of personality as a complex construct 
requires further exploration, we investigated the degree to which L1 listeners’ personality traits 
interact with accent and grammaticality to determine their evaluations of LX speech.

Listener expectations and language evaluations

Visual cues have been widely used to form the listener’s expectations about the speaker’s social 
membership and language ability – a Caucasian face is associated with L1 speakers of English 
and an Asian face with LX speakers of English (Gnevsheva 2018; Kang and Rubin 2009; McGowan 
2015; Rubin 1992). Rubin and colleagues found that when the assumed speaker was Asian rather 
than Caucasian, listeners perceived native-accented speech to be foreign-accented and less compre-
hensible. They accounted for the findings by ‘reverse linguistic stereotyping’, suggesting a top-down 
perceptual approach where the listener’s speech perception is influenced by the social stereotypes 
(or bias) of the speaker (Kang and Rubin 2009).

McGowan (2015), however, interpreted the findings from the perspective of cognitive congru-
ence drawing on usage-based exemplar models (K. Johnson 1997, 2006). That is, the alignment 
between listener expectations and speech stimuli facilitates the activation of the relevant exemplars 
and thus enhances the speech perception, whereas a mismatch inhibits the access to exemplars and 
degrades the perception. This ‘expectation mismatch effect’ is supported by McGowan’s results that 
when the speech stimuli fulfilled listeners’ expectations (i.e. Chinese-accented speech being pre-
sented with a Chinese face rather than a Caucasian face), the intelligibility of the speech stimuli 
was enhanced. Gnevsheva’s (2018) inclusion of an audio-only baseline condition provided further 
evidence. Compared with the accentedness rating of foreign-accented speech in audio stimuli, the 
appearance of a Caucasian face in the video stimuli made the speech sound more accented (expec-
tation mismatch), while the appearance of an Asian face did not change the ratings.

One can hypothesise that the detrimental effect of expectation mismatch may be extended to the 
evaluations of LX speech with grammatical errors. A recent study by Kirjavainen et al. (2024) exam-
ined the effect of L1 readers’ expectations on their perception of grammatical errors in written texts 
in this light. They considered eight grammatical errors of the kind produced by LX speakers in Eng-
lish speaking classrooms yet not serious enough to impede meaning, including errors concerning 
plurality, tense, articles, copula, etc. Readers’ expectations were evoked by guise names, with Eng-
lish, Swedish and Chinese names associated with L1, high LX and low LX English ability level 
respectively. When those grammatical errors occurred, the language ability ratings of English 
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and Swedish writers significantly decreased, probably because readers expected them to produce 
relatively error-free texts. In contrast, Chinese writers’ language ability ratings were not affected 
by the occurrence of grammatical errors, as errors were likely expected.

Given that listeners can recognise whether the accent is native or not in as little as 30 ms (Flege 
1984) and that LX grammatical errors appear frequently in foreign-accented (but not native- 
accented) speech, it is reasonable to assume that speech accent prompts the expectation of gram-
matical errors. Indeed, there is evidence in neurolinguistic research that grammatical errors in 
native-accented speech tend to trigger more pronounced neural responses than those in foreign- 
accented speech (Grey and van Hell 2017; Hanulíková et al. 2012). Although Ruivivar and Collins 
(2018, 2019) examined the acceptability of grammatical errors in different accent conditions, the 
role of listener expectations is difficult to discern due to the missing baseline (error-free) condition. 
Thus, this study tests whether L1 listeners would lower the ratings of LX speech to a larger extent 
when grammatical errors occur in native-accented speech (expectation mismatch), compared with 
when they hear these same errors in foreign-accented speech.

Personality traits and language evaluations

While language evaluations at the group level could be affected by the nature of speech (i.e. expec-
tations), there could be individual differences in the evaluations determined by listener-internal fac-
tors such as their personality traits (e.g. Dewaele and McCloskey 2015).

One of the current views of personality traits describes them as ‘abstractions used to either 
explain or summarize coherent ABC [affective, behavioral, cognitive] (and sometimes D [desire]) 
patterns over time and space’ (Ortony, Norman, and Revelle 2005; Wilt and Revelle 2015, 2). It 
is assumed that personality traits can account for variability in a broad range of specific behaviours 
(Condon et al. 2020; Matthews, Deary, and Whiteman 2009).

Several models and theoretical conceptions in the field of individual differences have supported 
the view that personality traits affect language evaluations. Among the early attempts, the Accent 
Prestige Theory (APT) proposed by Giles and associates in 1970s (Fuertes, Potere, and Ramirez 
2002; Giles 1970; Giles and Powesland 1975) suggested two highest-order dimensions of interper-
sonal evaluation, Status and Solidarity, as the roof constructs to account for the variance in non- 
standard accent perception. While Status refers to social standing and position, Solidarity implies 
a thoughtful and friendly demeanour. The similarities are striking between the APT traits and two 
key constructs (i.e. Dominance and Affiliation) of the Interpersonal Circumplex, which is arguably 
the most influential interpersonal model in psychology of individual differences (Wiggins 1996). 
Status is a transparent counterpart of Dominance, and Solidarity of Affiliation. These similarities 
could be extended to the ‘Big Five’ personality model, given that Dominance and Affiliation are fac-
tor-rotated variations of Extraversion and Agreeableness in the Big Five (DeYoung et al. 2013; Wig-
gins 1996). The association suggests that these two personality traits are particularly relevant for 
interpersonal evaluations.

The Big Five (BF) model is lexical in nature and refers to five broad personality dimensions – 
Neuroticism/Emotional Stability, Extraversion, Intellect/Openness, Agreeableness, and Conscien-
tiousness (De Raad and Mlačić 2020; John and Srivastava 1999). High scorers on Neuroticism 
tend to be ‘worrying and emotional’ due to ‘psychological distress’; pronounced Extraversion 
suggests proneness to ‘interpersonal interaction’ and ‘optimism’; Openness relates to appreciation 
of new experience and tolerance of unfamiliar things; higher scorers on Agreeableness are ‘soft- 
hearted and helpful’; and high scorers on Conscientiousness are better at organisation, persistence 
and achieving goals (Cervone and Pervin 2013, 265). We opted for the Big Five model of personality 
as our conceptual framework, along with a conceptually close Five-Factor Model of Personality 
(FFM; Costa and McCrae 1985), as it is globally recognised as one of the staples of personality psy-
chology, widely used in LX studies, and validated in a large number of studies, cultural and cross- 
cultural (Chen et al. 2022; De Raad and Mlačić 2020; John and Srivastava 1999).
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In terms of language evaluations specifically, a few studies have reported substantial effects of 
personality traits on the ratings of foreign accent or grammatical errors. For example, L1 listeners 
who were extraverted or emotionally stable (low on Neuroticism) showed more tolerance to foreign 
accents, whereas more conscientious listeners rated the accent as stronger (Dewaele and McCloskey 
2015; Gaffney and Côté 2019). Similarly, Boland and Queen (2016) found that grammatical errors 
in written texts were less penalised by L1 readers who were more extraverted or agreeable. However, 
the exact personality traits that showed effects vary across studies. This may be due to the potentially 
insufficient capacity of linear effects models to account for the link between personality and 
language evaluations. Indeed, several studies in personality research have demonstrated non-linear 
relationships among personality traits and various concepts of ability and behaviour, and reported 
more accurate predictions made by non-linear models compared with linear ones (Austin, Deary, 
and Gibson 1997; Ben-Ner and Kramer 2011; Bozionelos et al. 2014; Vasilopoulos, Cucina, and 
Hunter 2007). To address this issue, non-linear models will be used in this study to examine the 
effect of personality traits on LX speech evaluations.

Another methodological consideration of this study is the interaction between personality and 
linguistic conditions (i.e. accent and grammaticality), as the effect of personality could be subject 
to the experimental manipulation or situational context (e.g. Revelle 2007). According to Hubert 
Lyall and Järvikivi (2021), lower scorers of Openness showed greater difficulty (indicated by 
pupil dilation) in processing speech with grammatical errors, while less extraverted listeners 
showed greater difficulty in processing semantic anomalies and socio-cultural violation. Such 
‘contextualization’ may be tentatively related to components of Funder’s (2016) Situation Con-
strual Model (SCM). To transpose SCM concepts to our study settings, verbal communication 
can be seen as a ‘situation’ variable, and speech evaluations as related to situation construal, con-
nected to personality and situation by subjectivity (stemming from personality) and accuracy 
(reflected in ratings).

The current study

In summary, the current study attempts to answer whether and how L1 listeners’ personality traits, 
speech accent and speech grammaticality interact to affect their evaluations of LX speech. More 
specifically, we examined the tolerance ratings of LX speech in different linguistic conditions 
(well-formed vs. error-filled, British-accented vs. Polish-accented) given by 60 L1 speakers of Brit-
ish English, and their personality traits were captured by the Big Five.

This study focused on English article errors which can occur frequently (Dryer 1989, 86) but are 
rarely corrected or eliminated. Article errors appear more tolerable than other types of grammatical 
errors (e.g. Ensz 1982; R. Johnson and Jenks 1994; Magnan 1982; Vann, Meyer, and Lorenz 1984), 
and are also very difficult to eradicate as article usage eludes accurate description (Yoon 1993; for a 
linguistic account of the challenges article usage poses, see Divjak, Romain, and Milin 2023). There-
fore, errors against articles are very frequent in LX speech, which means that listeners may have 
habituated to and expect them in the context of a foreign accent.

Drawing on expectation mismatch effect (Gnevsheva 2018; McGowan 2015) and error detection 
research (Hanulíková et al. 2012), it is hypothesised that compared with foreign-accented speech, 
L1 listeners’ ratings of native-accented speech would decline more when grammatical errors 
occur, due to unexpectedness (i.e. an interaction effect of speech accent and grammaticality). We 
also expect to find personality effects on LX speech ratings, which could be non-linear, and their 
interactions with experimental manipulation (grammaticality) and/or situational context (accent). 
Given that this study breaks new ground, we derive general hypotheses from the personality litera-
ture and expect the LX speech ratings to be more strongly related to those traits that are more satu-
rated by interpersonal interaction (e.g. Extraversion and Agreeableness). Through estimation of 
effect sizes and interactions of different variables, we examine whether personality traits have a 

4 H. SUN ET AL.



general impact on behaviour (unaffected by linguistic conditions), or more context-specific effects 
(shaped by linguistic conditions).

Methods

Participants

Sixty L1 speakers of British English were recruited via social media (e.g. Facebook, Twitter) and 
among colleagues at a UK university. All of them were either born in the UK or had immigrated 
to the UK before they were four years old and spoke English as their primary language thereafter. 
The age of participants ranged widely from 18 to 71 (M = 36.5, SD = 11.7). No hearing difficulties 
were reported by participants or observed by the researcher during data collection. To generalise 
the findings to a wider population, we kept a balance in participants’ gender (30 females vs. 30 
males) and recruited participants with varied exposure to foreign-accented speech (with frequency 
of conversations with foreign-accented speakers of English ranging from daily, weekly, monthly, 
yearly, to never). Although participants reported varying familiarity with foreign-accented English 
speech on a 100-point rating scale (M = 59.8, SD = 33.0), after they completed the speech evalu-
ation tasks, all but one thought that the foreign accent of the LX speech they heard could be Polish. 
Participants also showed variability in their education level – ranging from GCSE or lower to post-
graduate degree level with 44 of them holding an undergraduate degree; language learning experi-
ence – 23 of them spoke at least one foreign language (mainly Romance languages); and English 
teaching experience – 12 of them had English teaching experience ranging from 1 to 35 years (M =  
9.2, SD = 9.9).

Instruments

The participants’ evaluations of LX English speech were measured via an auditory acceptability 
judgment task and their personality profiles were assessed through a short version of Big Five ques-
tionnaire (Donnellan et al. 2006). All tasks were administered via Qualtrics.

Auditory acceptability judgment task
The auditory acceptability judgment task contained 40 English speech stimuli (short passages) with 
or without grammatical errors and spoken in different accents. Participants’ main task was to listen 
to each stimulus and rate the acceptability of it on a 100-point rating scale.

The text material of the speech stimuli was adapted from transcripts of the spoken interview pro-
vided in the BACKBONE English as Lingua Franca (ELF) Corpus produced by Polish speakers of 
English. Forty short passages extracted from eight individual interviews on different topics (e.g. 
education, environment, culture, globalisation, health, society, etc.) were used in this study. First, 
the 40 passages were checked carefully by a linguist who was an L1 speaker of British English, 
and all typos and grammatical errors were corrected. Then, different types of article errors were 
added to half of the passages (i.e. two to three passages randomly selected from each topic), includ-
ing omission of definite and indefinite articles (‘the’ or ‘a/an’ → zero article), substitution of definite 
articles for indefinite ones or vice versa (‘the’ → ‘a/an’ or ‘a/an’ → ‘the’), and overuse of articles (zero 
article → ‘the’ or ‘a/an’). As a side-effect of using naturalistic stimuli, the density of article errors (i.e. 
the number of errors divided by the number of nouns) varied across those 20 passages from 18% to 
56%, and the final length of the passages varied from 41 to 109 words (M = 78). The error condition 
of each stimulus (well-formed vs. error-filled) was used for the grammaticality measure as an inde-
pendent variable.

Another independent variable, speech accent, was binary too (native vs. foreign). To create 
speech stimuli in native and foreign accents, each of the 40 passages was read out loud clearly by 
two British and two Polish speakers (one female and one male) at a natural speed and recorded 
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using a phone in a quiet room. The length of speech stimuli varies from 13 to 39 s (M = 25). Then, 
we used a Latin square design to allocate all 40 passages in different speaker voices to each partici-
pant (as shown in Table 1). The four sets of speech stimuli (A, B, C, D) were allocated to participants 
randomly. Each five speech stimuli were about the same topic and recorded by the same speaker, 
and they were presented to participants as a block (i.e. in a fixed order), with the order of blocks 
varying for the four sets – 1-2-3-4-5-6-7-8 for set A, 3-4-5-6-7-8-1-2 for set B, 8-7-6-5-4-3-2-1 
for set C, and 4-3-2-1-8-7-6-5 for set D.

The acceptability rating of each speech stimulus was elicited as an overall perception of the nat-
uralness of LX speech, via a question ‘How does the language in this recording sound to you?’, with 
two anchor points on the 100-point rating scale (1 = This is not how I would express myself in Eng-
lish; 100 = This is pretty much how I would put it myself). These statements were used as a way of 
probing the effect of grammatical errors and foreign accents without drawing attention to them, 
while being specific enough to elicit clear opinions (vs. a label of ‘acceptable’ or ‘unacceptable’). 
As the acceptability ratings could be affected by the difficulty in understanding the speech due to 
foreign accents or grammatical errors, participants were asked to assess the comprehensibility 
(i.e. perception of the ease of understanding; Munro and Derwing 1995) of each speaker after lis-
tening to every five speech stimuli, by answering questions ‘How easy was it to understand the 
speaker?’ (1 = very difficult, 100 = very easy). As shown in Table 2, most LX speech stimuli were 
rated as highly comprehensible, with over 90% of the comprehensibility scores above 70.

The speech stimuli were presented to participants at a rate of one stimulus per page on Qualtrics. 
JavaScript was used to make sure that participants played each stimulus only once before giving an 
acceptability rating. The audio player was hidden immediately after the ‘Play’ button was pressed, so 
it could not be pressed again. The ‘Next’ button was hidden when the page loaded. Only after the 
stimulus was played and a rating score was given, could participants click the ‘Next’ button to pro-
ceed to the next stimulus.

Table 1. Latin square for stimuli condition allocation.

Topics/ Blocks

Speakers

British female Polish male British male Polish female

1 A B C D
2 D A B C
3 C D A B
4 B C D A
5 A B C D
6 D A B C
7 C D A B
8 B C D A

Table 2. Rating score distribution of comprehensibility of stimuli.

Score (1–100) Comprehensibility

> = 95 56.9%
> = 90 10.4%
> = 85 8.1%
> = 80 6.5%
> = 75 5.2%
> = 70 4.4%
<70 8.5%
> = 65 2.5%
> = 60 1.3%
> = 55 1.5%
> = 50 0%
<50 3.3%
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Personality questionnaire
The Big Five model of personality was measured by the 20-item Mini-IPIP scale (Donnellan et al. 
2006), adapted from the 50-item International Personality Item Pool-Five Factor Model (IPIP-FFM; 
Goldberg 1999). It has been validated as a short measure of the Big Five factors of personality, with 
four items allocated to each factor – Extraversion, Agreeableness, Conscientiousness, Neuroticism, 
and Intellect/Imagination (or Openness). Participants gave responses on a 5-point Likert scale from 
1 =  ‘completely disagree’ to 5 =  ‘completely agree’ with ‘neither agree nor disagree’ in the middle. 
Some of the items were reverse coded (see Appendix A for the questionnaire). Cronbach alpha 
coefficients (calculated using psych package in R: Revelle 2021) pointed to acceptable reliability 
(Extraversion: α = .83; Agreeableness: α = .83; Conscientiousness: α = .72; Neuroticism/Emotional 
Stability: α = .73; Intellect/Imagination/Openness: α = .82).

To get a composite score for each personality trait while taking the weights of each item into 
consideration, a set of principal components analyses was run on questionnaire items measuring 
each trait, using the princomp () function in the R statistical environment (R Core Team 2022). 
The first principal components, with the most balanced loadings of items, were extracted for 
each trait, and the scores were used in subsequent analyses.

Questionnaire for other personal information
Participants also reported their demographic background and language-related experience and atti-
tudes via a questionnaire, including age, gender, education level, language learning (the number of 
languages they spoke other than English) and teaching experience (whether they had taught Eng-
lish), linguistic training experience (whether they had studied linguistics), frequency of exposure to 
foreign-accented speech (daily, weekly, monthly, yearly, or never), and familiarity with and atti-
tudes to foreign accents. These personal variables were used as control variables in the statistical 
analyses as they may affect L1 listeners’ evaluations of LX speech.

Certain questions were asked during recruitment and at the beginning of the experiment to guar-
antee a balance in gender (30 female vs. 30 male) and varied exposure to foreign-accented speech, 
i.e. 30 participants conversed with foreign-accented speakers weekly or more often (Ndaily = 19, 
Nweekly = 11) and the other 30 did so monthly or less often (Nmonthly = 11, Nyearly = 15, Nnever = 4). 
This variability mapped onto the variation in participants’ familiarity with foreign accents (M =  
60, range: 30–100), self-reported via the question ‘How familiar are you with foreign-accented Eng-
lish speech’ (1 = ‘not at all, 100 = ‘very much’).

As for participants’ attitudes toward foreign accents, they were asked to choose from a list of 
adjectives to describe accented speech and/or to provide any other adjectives not on the list. The 
adjectives represented an emotion continuum, ranging from ‘attractive’, ‘exciting’, ‘romantic’, 
‘interesting’, ‘pleasant’, ‘funny’ to ‘unpleasant’, ‘distracting’, ‘annoying’, ‘intimidating’, and ‘terrify-
ing’. In Warriner, Kuperman, and Brysbaert (2013), about 14,000 English lemmas were rated for 
their emotional valence on a 9-point rating scale (1 = ‘completely happy’ and 9 = ‘completely 
unhappy’), including the adjectives used in our study. To calculate a composite score, the emotional 
valence score of each adjective was firstly recentered to 0 (range: – 4–4) to reflect positive and nega-
tive emotion, and then the scores of all adjectives chosen and/or added by each participant were 
averaged. All participants but two got positive scores (M = 1.65, range: – 1.32–2.60), which suggests 
that almost all of them showed positive attitudes to foreign accents. Note that it is not a result of 
restricted recruitment as there was no mention of ‘attitudes to accent’ in the recruitment message. 
Rather, our sample is representative of British speakers who live in a big city in the UK.

Procedure

Due to the lockdown triggered by the COVID-19 pandemic, the data collection had to be done 
online. To control the quality of the data, all tasks and questionnaires were administered via indi-
vidual video meetings between participants and the researcher, who is a highly proficient L2 English 
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speaker of Asian origin. Participants were asked to use a computer and a set of headphones in a 
quiet room. A session took around 45 min, including a 5-minute introduction, an auditory accept-
ability judgment task (25 min) and questionnaires for personality and other personal information 
(15 min). After a brief introduction of the procedure, a link to the auditory acceptability judgment 
task was sent to participants. When they finished the first part, a link to the questionnaires was sent 
to them. During the tasks, participants were asked to leave the camera on, whereas the researcher 
turned off the microphone and camera to avoid disturbing them. Upon the completion of all tasks, 
each participant received a £7.5 Amazon voucher as reimbursement.

Power analysis

Power analysis was run via a prototype model (Wang and Rhemtulla 2021), which included the lin-
ear and non-linear effects of null, small, medium and large sizes. It confirmed that the sample size 
was sufficient to ensure acceptable statistical power in detecting effects of all sizes, and dismissing 
non-existent (null) effects, regardless of their linearity (See Appendix B for details).

Results

A series of data analyses was conducted to examine the potential interaction effects of speech accent, 
speech grammaticality and listener personality traits on the acceptability ratings of LX speech, using 
the R software environment (R Core Team 2022). Each of the 60 participants gave an acceptability 
rating score to each of the 40 speech stimuli, yielding a total of 2,400 data points. The dependent 
variable, Acceptability (rating scores for the speech stimuli), was predicted from linguistic con-
ditions of Accent (British vs. Polish) and Grammaticality (well-formed vs. error-filled), and listener 
personality traits (Extraversion, Agreeableness, Conscientiousness, Neuroticism, Openness), while 
controlling for speech Comprehensibility (max vs. sub-max scores) and Speaker Gender, along with 
listeners’ Age, Gender, Education Level, experience of Language Learning, English Teaching, Lin-
guistic Training, Frequency of Exposure to foreign-accented speech, Familiarity with Foreign 
Accent, and Attitudes to Foreign Accent.

Around 22% of rating scores for British-accented stimuli and 12% of rating scores for Polish- 
accented stimuli obtained the maximum score of 100. Removing the maximum scores left us 
with 83% of the total data (1995 datapoints). See Appendix C for more details about data distri-
bution and the justification for removing the maximum acceptability scores. The remaining data-
points were rank-to-normal transformed to facilitate statistical modelling (c.f., Aulchenko et al. 
2007; N. L. Johnson 1949) and a further 24 extreme datapoints (> 3 standard deviations) were visu-
ally identified and trimmed. This resulted in the final dataset with 1971 datapoints in total (82% of 
the original data).

Generalized Additive Mixed-Effects Models (GAMMs) were fitted to the non-max Acceptability 
ratings scores using the mgcv and itsadug packages in R (version 1.8-33 for mgcv, Wood 2011, 2017; 
version 2.3 for itsadug, van Rij et al. 2017). A GAMM can be understood as a superclass of many 
related models, including ANOVA/ANCOVA and Linear and Generalized Linear Regression, 
including mixed-effects models. It allows capturing non-linear relationships between a particular 
covariate (numeric predictor) and the dependent variable, alongside inclusion of random effects 
for participants and items. In our case, all models were ANCOVA-like, as we tested both categorical 
factors (e.g. Accent, Grammaticality) and continuous covariates (e.g. personality scores); in the case 
of the latter, we examined if their relationship with the Acceptability rating scores was non-linear. 
GAMMs are prone to overfitting if nonlinearity is uncontrolled. Our approach was rather conser-
vative as we allowed only minimal non-linear smooths for straightforward interpretation. Hence, 
the maximum number of knots was set to 4 for all fixed effect smooths.

A candidate model, once determined, should be checked to see whether its effects are driven by 
influential values. Somewhat simplified, we can distinguish two types of influential values: extreme 
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values (which inflate an effect) and outliers (which deflate an effect). Following Baayen and Milin 
(2010), we trimmed extreme residuals (> 2.5 standard deviations from the mean; 99% interval) and 
re-fitted the model to confirm that there were no effects due to influential values. A total of 42 
extreme residuals were removed and all significant effects remained significant. Finally, we also 
included random effects for both participants and items (for applications of these statistical tech-
niques to language data; see Divjak, Milin, and Medimorec 2020; Milin et al. 2017; for more in- 
depth discussion, see Baayen et al. 2017; Matuschek et al. 2017; Wood 2017).

The final, best model (as shown in Table 3) includes the main effects of Speaker Gender and 
Comprehensibility and an interaction of Grammaticality by Accent. Accent also entered into inter-
actions with three measures of personality traits: Conscientiousness, Extraversion, and Agreeable-
ness. As random effects, the final model contained intercept adjustments for experimental Block 
(each containing five stimuli about the same topic) as well as factor smooths of Trial Order (the 
presentation order of each stimulus, z-transformed) by Participant ID. Other variables submitted 
to the model did not show any significant effects on Acceptability. As summarised in Table 3, 
the model has 71% of explained deviance (with ).

Figure 1 depicts the parametric terms. All Y-axes reflect scaled acceptability scores with values at 
the bottom indicating lower Acceptability and values at the top indicating higher Acceptability. 
According to the left panel, compared to stimuli recorded by female speakers, stimuli recorded 
by mR2

Adj. = 0.67ale speakers received lower acceptability ratings. The middle panel shows that 
when the comprehensibility of the stimuli was not rated as perfect, the acceptability rating was like-
wise reduced. In the right, the significant interaction of Grammaticality by Accent indicates that, 

Table 3. Outputs of the generalised additive mixed-effects model of the association between acceptability scores and predictors: 
ML = −1791.5; R-sq. (adj) = 0.671; Deviance explained = 70.9%.

A. Parametric coefficients Estimate Std. error t-value p-value

Intercept 0.850 0.095 8.952 < .0001
Speaker Gender (Male) −0.220 0.030 −7.336 < .0001
Comprehensibility (Submax) −0.359 0.047 −7.655 < .0001
Grammaticality (error-filled) * Accent (Polish) −0.648 0.039 −16.804 < .0001
B. Smooth terms edf Ref.df F-value p-value
Conscientiousness * Accent (British) 1.000 1.000 0.852 0.356
Conscientiousness * Accent (Polish) 1.000 1.000 4.806 0.029
Extraversion * Accent (British) 1.000 1.000 0.722 0.396
Extraversion * Accent (Polish) 2.896 2.981 16.057 < .0001
Agreeableness * Accent (British) 1.000 1.000 0.457 0.499
Agreeableness * Accent (Polish) 2.376 2.685 5.061 0.016
Trial Order * Participant ID 200.880 533.000 4.495 < .0001
Block 6.033 7.000 8.322 < .0001

Figure 1. Effects of speaker variables on acceptability scores.
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the occurrence of article errors in British-accented speech was more detrimental than that in Polish- 
accented speech. In other words, article errors appeared to be more acceptable if they were made by 
a foreign-accented speaker.

For the interpretation of the smooth terms, we rely on their visual summaries in Figure 2. Sig-
nificant effects of three personality traits (i.e. Conscientiousness, Extraversion, Agreeableness) were 
found only for Polish-accented speech. In all plots, across the X-axes, the zero indicates the mid-
point, with values to the left indicating increasing degrees of absence of the trait, while values to 
the right indicate increasing degrees of presence of a trait. Conscientiousness, on the left panel, 
had a linear effect (edf = 1) on acceptability ratings such that listeners who were more conscientious 
assigned lower scores to Polish-accented speech. The effects of both Extraversion (mid panel) and 
Agreeableness (right panel) on the ratings were non-linear, elbow-shaped. It shows that Extraver-
sion had a negative effect among listeners with above-average trait scores, i.e. more extraverted indi-
viduals gave lower acceptability ratings. The trend is, however, not as obvious among listeners with 
below-average trait scores – there seems to be a positive effect of Extraversion from – 1.5–0 on the 
scale, but it is rather moderate. The effect of Agreeableness is moderate overall, with a positive cor-
relation with ratings for the range of values between – 4 and 0, such that more agreeable listeners 
appear to give higher acceptability scores; after that, the trend reverses to a negative correlation for 
values higher than 0, suggesting that more agreeable listeners gave lower ratings. These patterns will 
be further discussed in relation to the literature in section 4.2.

Discussion

This study investigated how L1 listeners’ personality traits and the accent and grammaticality of LX 
speech interact to determine language evaluations. We achieved this by examining the acceptability 
ratings assigned by L1 listeners to English speech stimuli, with the accent (British vs. Polish) and 
grammaticality (well-formed vs. filled with English article errors) systematically manipulated; lis-
teners’ personality was assessed using a standard personality measure (Big Five).

It is found that the presence of grammatical errors in native-accented speech caused a larger 
decline in acceptability ratings than they did in foreign-accented speech, possibly because gramma-
tical errors in native-accented speech were more unexpected and thus more negatively perceived by 
L1 listeners. On the other hand, listeners showed individual differences in their ratings. Certain per-
sonality traits (Conscientiousness, Agreeableness, Extraversion) affected how they rated foreign- 
accented speech, regardless of the presence of grammatical errors. In terms of the controlled vari-
ables, speaker gender and comprehensibility showed significant effects on acceptability ratings – 
when listening to speech produced by male speakers or speech that was not rated as 100% 

Figure 2. Effects of listener personality on acceptability scores (in Polish accent condition).
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comprehensible, L1 listeners rated the speech as less acceptable. Other listener variables (e.g. 
language-related attitudinal and experiential factors), however, showed neither significant effect 
on acceptability ratings nor interaction with accent or grammaticality.

The role of listener expectations

The interaction effect of accent and grammaticality suggests a general pattern that L1 listeners, at 
the group level, reacted more negatively to grammatical errors in native-accented speech than to 
errors in foreign-accented speech. The result echoes recent findings about L1 readers’ perception 
of grammatical errors (Kirjavainen et al. 2024) and supports the expectation mismatch effect 
(McGowan 2015).

Research on memory shows that when the probabilities of co-occurrence between two things are 
high, the combination is more likely to be stored in memory and will hence be expected to occur 
(Divjak 2019). Although participants’ frequency of exposure to foreign-accented speech varied 
widely, only four of them reported no exposure at all. This suggests that most of them had been 
exposed to article errors, one of the most frequent errors made by LX speakers, in foreign-accented 
English speech. Thus, they had likely habituated to article errors and were not surprised to hear 
them in a foreign accent. In contrast, article errors occur very rarely in L1 speech and thus, listeners 
did not expect these errors to occur in native-accented speech and tended to notice them more. As a 
result, they rated error-filled, native-accented stimuli as less acceptable (i.e. expectation mismatch 
effect). This interpretation is in line with how Hanulíková et al. (2012) explained their findings that 
a P600 effect was detected in L1 listeners’ online processing of gender agreement errors in native – 
but not foreign-accented Dutch speech.

The role of personality traits

At the individual level, three personality traits (Conscientiousness, Agreeableness, Extraversion) 
predicted L1 listeners’ ratings of foreign-accented speech. The results confirm our hypotheses 
that personality traits, especially those closely associated with interpersonal interaction, have an 
influence on LX speech evaluations, and that the personality effects are moderated by the situational 
context of the evaluations (i.e. speech accents). What is more, as we expected, the effects of person-
ality traits (specifically Extraversion and Agreeableness) are non-linear. We will discuss personality 
effects in relation to each of the three traits in the light of their (linear or non-linear) interactions 
with speech accent.

Considering the fundamentally interpersonal nature of the context in which the ratings were 
provided, one could argue that the predictive power of Extraversion and Agreeableness, two per-
sonality traits that are most involved in communication and interpersonal processes, speaks in 
favour of the validity of the Interpersonal Circumplex model (DeYoung et al. 2013; Wiggins 
1996), given the associations between the key constructs of the model (Dominance and Affiliation) 
and these two traits. More importantly, Extraversion and Agreeableness demonstrated complex and 
non-linear effects on the speech evaluations.

A moderate positive effect of both personality traits appeared among L1 listeners who scored 
(just) below average on the scales. That is, the more (moderately) extraverted or agreeable they 
were, the more acceptable foreign-accented speech sounded to them. This trend is consistent 
with previous findings where L1 listeners who were more extraverted or agreeable (with marginal 
significance) rated foreign-accented speech more leniently (Gaffney and Côté 2019), and L1 users 
who were more extraverted were slightly less bothered by foreign accents (Dewaele and McCloskey 
2015). However, among listeners who scored above average on Extraversion or Agreeableness, the 
trend reversed. This pattern was more pronounced for the strongest Extraverts and only mild for 
the most Agreeable participants: the more (extremely) extraverted or agreeable they were, the lower 
the acceptability ratings they gave to foreign-accented speech. Although the negative effects of 
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Extraversion and Agreeableness on LX speech evaluations seem contrary to the above-mentioned 
previous findings (Dewaele and McCloskey 2015; Gaffney and Côté 2019), similar results have been 
reported in recent studies on rating severity. For example, more extraverted LX raters were found to 
be harsher in their ratings of LX writings (Choi and Lee 2019; Zhu, Fung, and Yang 2021), and more 
agreeable raters were found to give lower scores in image ratings (i.e. the degree they liked an image; 
Aniceto, Gena, and Vernero 2023). The non-linear effect of personality traits has been confirmed 
repeatedly in studies on various types of behaviour. For instance, Curşeu et al. (2019) found and 
replicated substantial quadratic relations between Extraversion, Conscientiousness and contri-
butions to teamwork. Bozionelos et al. (2014) pointed to the relevance of non-linear relations 
among personality traits and the perception of professional mentoring received, with consistent 
quadratic effects of Agreeableness and Conscientiousness across two studies.

While our results revealed non-linear effects of Extraversion and Agreeableness, suggesting that 
personality effects could be modulated by the zones on the trait continuum raters are mapped onto, 
we cannot pinpoint the exact source of these ‘paradoxical’ effects. However, we attempt to offer 
some (speculative) explanations, focusing more on the negative effects of the two traits as they 
appear to be counter-intuitive and contrary to most previous findings. As extraverts tend to be 
more ‘sociable and optimistic’ and agreeable individuals tend to be more ‘soft-hearted and forgiv-
ing’ (Cervone and Pervin 2013, 265), they are more likely to be tolerant to foreign-accented speakers 
(e.g. Gaffney and Côté 2019), hence the positive effects. This is in line with the interpretation in 
previous studies (Dewaele and McCloskey 2015; Gaffney and Côté 2019). So, why did the pattern 
reverse in our study among L1 listeners scoring high on these traits?

As for Extraversion, the literature points to ‘classic’ theories of Extraversion, such as arousal the-
ory: ‘extraverts should outperform introverts in highly arousing situations’ (Wilt and Revelle 2009, 
32; Yerkes and Dodson 1908), and that ‘extraverts should, on average, respond more and faster than 
introverts’ (Wilt and Revelle 2009, 32; Wundt and Judd 1897). Hence, one may assume that the 
reversed effect in extreme scores on Extraversion may have occurred due to extreme extraverts’ 
expectedly faster and less careful response pattern in a ‘repetitive’ experimental task. Such pattern 
may be linked to the impulsiveness trait, which, though not an integral part of Extraversion, has 
been linked to it in several models (Revelle 1997). This interpretation is to some degree supported 
by findings in Cokely and Feltz (2009) who found that extraverts were more likely to show affective 
bias possibly due to their ‘looser regulation of affective reactions’ (19).

Indeed, one facet of Extraversion, Assertiveness, seems to echo the assumption made above. 
Facets refer to more specific personality features, or lower-order traits, underlying the upper- 
level personality trait. Cervone and Pervin (2013, 272) have summarised six facets underlying Extra-
version, including Gregariousness, Activity Level, Assertiveness, Excitement Seeking, Positive 
Emotions, and Warmth. Compared with introverts who are usually ‘reserved’ and ‘aloof’, extraverts 
may be more likely to express their opinions freely (Assertiveness), due to the higher level of inter-
action and activity (Cervone and Pervin 2013, 265). Thus, when asked about the degree to which the 
foreign-accented speech stimuli could represent them, it may have been easier for more extraverted 
listeners to point out the gap between the stimuli and the standard norm (i.e. native accent), yield-
ing lower ratings. Assuming that individuals with extreme scores on Extraversion are more sociable, 
communicative, and talkative, they may also be more susceptible to speech stimuli and more eager 
to react to potential mistakes (cf. Choi and Lee 2019). Thus, it could be the case that on the positive 
side of the Extraversion scale, the facet Assertiveness showed a stronger effect than the facet Positive 
Emotions.

In a similar vein, among the underlying facets of Agreeableness (Straightforwardness, Trust, 
Altruism, Modesty, Tendermindedness, Compliance; Cervone and Pervin 2013, 272), Straightfor-
wardness may have had a bigger impact on individuals scoring highly on Agreeableness than Ten-
dermindedness. As a result, these listeners tended to express their opinions honestly and directly, 
hence the lower acceptability ratings. Further investigation is required with a rater sample of greater 
variability in each personality trait and a more ‘finely tuned’ conceptualisation of the traits, i.e. a 
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more extensive personality measurement that differentiates between the facets (e.g. BFAS, 
DeYoung, Quilty, and Peterson 2007; AB5C; Hofstee, De Raad, and Goldberg 1992; Big Five 2; 
Soto and John 2017). Additionally, future studies could use interviews, stimulated recall or 
think-aloud methods to investigate the mental processes involved in the rating (cf. Bowles 2010; 
Gass and Mackey 2017; Padilla and Leighton 2017).

Finally, in terms of Conscientiousness, results showed that more conscientious listeners pena-
lised foreign-accented speech more. Adherence to rules and principles, generally attributed to con-
scientiousness, may be the first step towards understanding this negative effect. As 
conscientiousness individuals tend to be ‘ambitious, hard-working and self-disciplined’ (Cervone 
and Pervin 2013, 265) according to personality descriptors in the AB5C model (Hofstee, De 
Raad, and Goldberg 1992), they may be motivated to speak a language in the most standard 
way. Indeed, Conscientiousness is one of the traits ‘most commonly associated with exceptional 
L2 attainment’ (Moyer 2021, 64). Thus, when foreign-accented speakers could not meet the stan-
dard norm (i.e. native accent), it seems reasonable that listeners who were adhering to the rules 
more strictly would find this less acceptable. The result is in line with findings in Gaffney and 
Côté (2019) where more conscientious listeners tended to rate LX speech as more accented.

The interactions between personality traits and accent conditions suggest that L1 listeners 
responded to foreign-accented speech differently depending on their personality traits (regardless 
of grammaticality), but such personality effects did not spill over to their ratings of native-accented 
speech. It may help to consider associations between personality and potential prejudice towards 
outgroups for which a foreign accent is a powerful cue (Gluszek and Dovidio 2010). For instance, 
a large-scale study conducted by Lin and Alvarez (2020) pointed to direct associations between 
Agreeableness and Conscientiousness with anti-black prejudice, while controlling for social and 
ideological attitudes (authoritarianism, social dominance orientation, and party affiliation). Thus, 
personality traits could contribute to the formation of judgments and expressions of attitudes 
that may be vital for establishing and sustaining various forms of prejudice, and the prejudice 
could then be reflected in LX evaluations. The complexity of such associations, however, calls for 
replication and further investigation.

As no interaction was found between personality and grammaticality, L1 listeners with different 
personality profiles in our study did not react to grammatical errors differently, whereas in Boland 
and Queen (2016), less agreeable and less extraverted L1 readers were more sensitive to grammatical 
errors in text. This could be due to the fact that accent condition was not included in Boland and 
Queen (2016). Although both foreign accents and grammatical errors point to language deviations 
from the standard norm, a foreign accent is a more salient feature than grammatical errors, so when 
both conditions exist, listeners would respond more to accent. The result suggests that personality 
traits may display the same behaviour but for different reasons.

In summary, although the effects of some traits were moderate, the non-linear interaction effects 
of personality and accent support the importance of taking contextual factors and nonlinearity into 
consideration in the construction of personality models (e.g. Situation Construal Model: Funder 
2016). Further studies would be necessary to demonstrate the replicability of such results, and poss-
ibly to take it further by including the factor-rotated versions of Extraversion and Agreeableness in 
the circumplex model (Dominance and Affiliation). Mostly due to the sample size, we did not 
address the issue in this study.

As L1 listeners’ evaluations of foreign-accented speech could have negative consequences, 
especially in high-stakes situations (e.g. academic admissions, job interviews, immigration inter-
views), it is important to raise their awareness of the role their personality traits could play in rat-
ings, which may help the listeners/raters in the communication with and appreciation of LX 
speakers. In fact, as pointed out in Derwing and Munro’s (2014) review, listeners can improve 
their perception of LX speech effectively and efficiently via training that stimulates perceptual adap-
tation, such as awareness-raising activities that facilitate the listeners’ understanding of the potential 
biases against foreign accents, contact activities which help them notice the differences and 
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similarities between L1 and LX speech, and linguistic training that enhances their comprehension of 
foreign-accented speech (see Miao, Moran, and Kang 2023 for the effectiveness of awareness train-
ing; cf. Roessel, Schoel, and Stahlberg 2020).

The current study contributes to the development of training approaches by revealing that the 
role of listeners’ personality traits in their ratings is not a simple linear effect, and that they are more 
likely to respond to foreign accents in LX speech evaluations than to grammatical errors. Further 
research is needed before our findings can be implemented in real-life settings.

The role of controlled variables

In addition to the interaction effects of accent by grammaticality and accent by three listeners’ per-
sonality traits, we also found the main effects of two controlled variables (i.e. Comprehensibility and 
Speaker Gender).

Firstly, the speech stimuli rated as maximally comprehensible (i.e. scored 100 on a 100-point 
scale of comprehensibility) were perceived as more acceptable than the rest of stimuli. The result 
is not surprising as more comprehensible speech requires less time to process (Munro and Derwing 
1995). More importantly, it suggests that the effects of accent, grammaticality and listener person-
ality are independent of the effect of the speaker’s comprehensibility.

Secondly, L1 listeners evaluated LX speech produced by female speakers as more acceptable than 
that produced by male speakers. Since we carefully controlled the balance in the gender of both lis-
teners and speakers (i.e. each of the 30 female and 30 male listeners rated 20 speech stimuli in female 
voices and 20 in male voices) and there was no interaction between speaker gender and listener gen-
der, the effect of speaker gender on acceptability cannot be attributed to the potentially (dis)fa-
voured perception of the same/different gender.

It is important to note that the generalizability of the finding should be approached with caution, 
given that only one speaker was used for each of the four accent-gender experimental conditions 
(female or male with British or Polish accent). Introducing more speakers for each condition 
would have introduced uncontrolled variability, which we aimed to avoid. Unarguably, however, 
similar to accent, the gender of the speakers was one of the most salient features of the speech 
samples, overshadowing other potential voice characteristics. For example, female speakers were 
perceived to be more attractive than male speakers in Linek, Gerjets, and Scheiter (2010), which 
could be due to voice qualities such as stronger breathiness, greater girlishness or less creakiness 
(Babel, McGuire, and King 2014; Klatt and Klatt 1990; Levitt and Lucas 2018).

As for listener variables (e.g. language-related attitudes and experience), none of them showed 
any effects on L1 evaluations of LX speech. Based on previous findings, these variables should be 
either mediated by attitudes to foreign accent or via interactions with comprehensibility (e.g. 
Dewaele and McCloskey 2015; Kang and Rubin 2009). However, in our study, L1 listeners’ reaction 
to accent and grammaticality was not mediated by their attitudes to foreign accent, and more 
language experience did not improve the comprehensibility of speech stimuli. The results could 
be due to the fact that participants’ attitudes toward foreign accents were positive in general. Future 
studies may address this issue by recruiting participants with a greater variability in their language 
attitudes.

The use of a subjective measure for the acceptability judgment of LX speech would also benefit 
from further research. Instead of asking participants to rate how acceptable each speech stimulus 
was (with a scale from not acceptable to fully acceptable), we asked them to evaluate how the 
language in each stimulus sounded to them (with anchor points 1 = This is not how I would express 
myself in English, 100 = This is pretty much how I would put it myself). While this avoids problems 
with a subjective interpretation of ‘acceptable’, which may differ from rater to rater, it may make 
some readers wonder whether this measure taps into L1 listeners’ own language use. Since L1 
users rarely make English article errors, if our raters were reflecting on their own use of English, 
they should have given low ratings to all stimuli with article errors. However, our data showed 
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that the ratings they gave had great variability and even skewed towards max scores, which means 
that the ratings did indicate the evaluations of LX speech. Although the validity of this measure is 
supported by the data to some degree, further evidence would need to be collected from the par-
ticipants which could stem from exit interviews, stimulated recall or think-aloud methods.

Conclusion

This study examined the degree to which L1 listeners’ evaluations of LX speech could be explained 
by the interactions of speaker accent, grammaticality and listener personality. The interaction effect 
of accent and grammaticality further reveals the role of listener expectations in LX evaluations and 
supports the expectation mismatch effect. As the occurrence of grammatical errors in native- 
accented (vs. foreign-accented) speech was less expected, it was perceived more negatively by listen-
ers, regardless of how comprehensible the speech was. On the other hand, the effect of listener per-
sonality was modulated by speech accent but not grammaticality, in that the traits of 
Conscientiousness and high levels of Extraversion showed negative effects, while Agreeableness 
showed more complex and mild effects on the ratings of foreign-accented speech, regardless of 
the presence of grammatical errors. Overall, the results suggest that foreign accent could ‘protect’ 
LX speakers from being penalised for grammatical errors to some degree due to listener expec-
tations, unless the L1 listeners are highly conscientious or highly extraverted.

Theoretically and methodologically, our results reveal several points of interest for future 
studies, specifically concerning personality structure, the traits’ interactions with contextual factors, 
and the specific mechanisms of traits’ effects on observable behaviour. Namely, two out of three 
significantly predictive traits (i.e. Extraversion and Agreeableness) in our study have traditionally 
been highlighted as the most relevant driving forces of interpersonal evaluations, which points to 
further investigation of the relevance of the Interpersonal Circumplex model in LX research. 
Additionally, we have demonstrated the importance of examining personality effects while consid-
ering its interaction with contextual features and the more complex, i.e. non-linear relationships.

Note
1. We use LX as an umbrella term for any language acquired after the first language (L1), instead of L2 which has 

been used conventionally but may cause confusion when referring to L3, L4, etc. (Dewaele 2018).
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Appendices

Appendix A. The mini-IPIP scale

No. Factor Items
1 E Am the life of the party.
2 A Sympathize with others’ feelings
3 C Get chores done right away.
4 N Have frequent mood swings.
5 I Have a vivid imagination.
6 E Don’t talk a lot. (R)
7 A Am not interested in other people’s problems. (R)
8 C Often forget to put things back in their proper place. (R)
9 N Am relaxed most of the time. (R)
10 I Am not interested in abstract ideas. (R)
11 E Talk to a lot of different people at parties.
12 A Feel others’ emotions.
13 C Like order.
14 N Get upset easily.
15 I Have difficulty understanding abstract ideas. (R)
16 E Keep in the background. (R)
17 A Am not really interested in others. (R)
18 C Make a mess of things. (R)
19 N Seldom feel blue. (R)
20 I Do not have a good imagination. (R)

Note. E = Extraversion; A = Agreeableness; C = Conscientiousness; N = Neuroticism; I = Intellect/Imagination; (R) = Reverse 
Scored Item. 

Donnellan, M. B., Oswald, F. L., Baird, B. M., & Lucas, R. E. (2006). The mini-IPIP scales: tiny-yet-effective measures of the Big Five 
factors of personality. Psychological assessment, 18(2), 192-203.

Appendix B. Power analysis

Based on the research design, a prototype model was specified, containing dependent and predictor variables used in 
the analysis. The prototype model comprised all main and interaction effects, linear and quadratic. By including all 
potential effect in the prototype model, we aimed to create sub-optimal conditions for model estimation: specifying 
the effects that were not likely to simultaneously be estimated as large and statistically significant. This allowed us to 
obtain the most conservative power analysis. The model analysis consisted of several, with systematic variation in 
sample sizes and effect sizes.

Values for small, moderate and large effects were chosen according to the Monte Carlo simulation by Wang and 
Rhemtulla (2021). In Stage one, all population effects have been set to zero. In Stage two, the population effects were 
small (0.1), in Stage three moderate (0.3), and in Stage four large (0.5). According to these specifications, simulated 
populations (N = 24 million) were generated randomly to reflect model features with the respective effect sizes. The 
rest of the procedure was the same for all stages. From the population of N = 24M, 1000 randomly drawn samples 
were extracted of the following sizes: n1 = 30, n2 = 60, n3 = 90, n4 = 120, n5 = 180, n6 = 240; samples were with 
replacement. For each of the 6000 random sample (i.e. 1000 for each set sample size), the prototype model was fit 
using the lavaan statistical package (Rosseel 2012) for the R software environment for statistical computing (R 
Core Team 2022) and effects and their p-values were extracted. Given that the stimuli were repeated across 
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participants, participant ID was specified as the ‘cluster’ variable, or the random effect, in the analyses. See the Sup-
porting Information for the results of different sample sizes and effect sizes alongside their p-values.

With zero effects in the population, in samples n1 = 30, approximately 92% of parameters were estimated as ran-
ging between 0 and 0.1 and being statistically insignificant. The proportions were virtually identical (though raw 
values differed slightly) for all sample sizes.

For small (0.1) population effects, in samples n1 = 30 around 34% were estimated to be between 0.1 and 0.3, with 
p-values below .01. Additional 37% estimates ranged from 0 to 0.1, with p-values below .05. In samples n2 = 60, 78% 
parameters were estimated as ranging from 0 and 0.3, with p-values up to .05. In samples n3 = 90, about 91% effect 
values spanned from 0 to 0.3, with p-values at .05 or lower.

When population effects were set to medium, in samples n1 = 30, 75% estimates spanned from 0.1–0.5 with p- 
values below .001, with additional 16% ranging from 0 to 0.1 (p ≤ .001) and 5% estimated at above 0.5 (p ≤ .001). 
Similar proportions were obtained for the samples sized n2 = 60 and n3 = 90.

For large population effects, in samples n1 = 30, 96% were estimated as larger than 0.1, at p-values of .001 or smal-
ler. Similar proportions occurred in the samples sized n2 = 60 and n3 = 90.

The results suggest that, in sub-optimal conditions, the risk of type I error is rather small, i.e. non-existing popu-
lation parameters were estimated as statistically non-significant. As for the estimation of the existing population 
effects, approximately 80% small effects were estimated correctly for samples at n2 = 60 or less. For medium 
effects, the proportion of correct estimates already exceeds 90% in samples n1 = 30. Thus, we may conclude that 
our sample size (N = 60) is sufficient to ensure acceptable statistical power in detecting small effects and satisfactory 
or excellent statistical power in detecting medium to large effects.

Appendix C. Data preparation

Data exploration revealed that the dependent variables were characterised by three properties that make model fitting 
challenging: (1) a substantial number of acceptability scores were at ceiling, i.e. a number of speech stimuli received 
the maximum score of 100; (2) the distribution was skewed; and (3) the variability between the four accent-gramma-
ticality conditions differed. We will discuss these issues in turn.

The maximum scorers included ratings of both British (203 datapoints for well-formed, 63 datapoints for error- 
filled) and Polish (110 datapoints for well-formed, 29 datapoints for error-filled) accented stimuli, making up about 
22% and 12% of the total data respectively (1200 datapoints for each accent condition). This observation is interesting 
in and of itself. Although half of the British accented stimuli did not contain any errors and hence should have been 
rated as perfectly acceptable (600 datapoints), less than half of them received maximum acceptability scores. Instead, 
18% of well-formed Polish accented stimuli were perceived as fully acceptable, so were a small number of error-filled 
stimuli.

On the other hand, this proportion of maximum scores causes skewness in the distribution of the data and is 
potentially detrimental to the variability of the dependent variable. As shown in Figure A1, the acceptability judgment 
scores revealed a strongly left-skewed distribution and additionally some bimodality (see the cutting lines), instead of 
a normal distribution. Fligner-Killeen tests (a robust non-parametric test for the homogeneity of k variances; cf., 
Conover, Johnson, and Johnson 1981) on the acceptability scores, taking into account the speaker accent-grammati-
cality conditions (British vs. Polish, error-filled vs. well-formed), turned out to be highly significant and, thus, 
confirmed the non-homogeneity of variances across the four conditions (x2 = 174.27, df = 3, p , 0.0001). As 
Figure A2 illustrates, the variability in the acceptability scores for each of the four conditions differs: B0 is consistently 
judged very highly, while B1 and in particular P1 display high variability. Such differences in variability between 
groups create problems for statistical analysis.

A reasonable and cautious approach to such data could consist of two types of analyses: a logistic model to predict 
differences between max vs. sub-max acceptability scores, and a (version of)linear model for a closer look at the 
results of the sub-max scores, as they appear to generate a more normal-like distribution. Unfortunately, how-
ever,the binary split (a dichotomy) between the max and sub-max scores was rather uneven (roughly a 20:80 
split), which would make a logistic analysis unreliable.Therefore, we proceeded with the analysis of the ratings of 
sub-max scores, i.e. those that did not score the maximum of 100.
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Figure A1. Density plots of acceptability judgment scores.

Figure A2. Boxplot of acceptability judgment scores on speech stimuli acrossfour conditions. B.0 = British accent, without errors; 
B1 = British accent,with errors; P0 = Polish accent, without errors; P1 = Polish accent,with errors.
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