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A B S T R A C T

The information we obtain from how speakers sound—for example their accent—affects how we interpret the
messages they convey. A clear example is foreign accented speech, where reduced intelligibility and speaker's
social categorization (out-group member) affect memory and the credibility of the message (e.g., less trust-
worthiness). In the present study, we go one step further and ask whether evaluations of messages are also
affected by regional accents—accents from a different region than the listener. In the current study, we report
results from three experiments on immediate memory recognition and immediate credibility assessments as well
as the illusory truth effect. These revealed no differences between messages conveyed in local—from the same
region as the participant—and regional accents—from native speakers of a different country than the partici-
pants. Our results suggest that when the accent of a speaker has high intelligibility, social categorization by
accent does not seem to negatively affect how we treat the speakers' messages.

1. Introduction

We obtain many sorts of information from the way a speaker
sounds, affecting how we remember and evaluate speakers and their
messages (e.g., Baus, Bas, Calabria, & Costa, 2017; Lev-Ari & Keysar,
2010, 2012; McAleer, Todorov, & Belin, 2014; Ryan, Giles, & Sebastian,
1982). One of the most salient features of a spoken message is the ac-
cent with which it is conveyed, which influences listeners' evaluations.
For instance, messages said in a foreign accent are remembered in less
detail and are considered less credible than those produced with a
native accent (Evans & Michael, 2014; Hanzlíková & Skarnitzl, 2017;
Lev-Ari & Keysar, 2010, 2012; and Podlipský, Šimáčková, & Petráž,
2016; but see Souza & Markman, 2013 and Stocker, 2017). Put simply,
we do not remember or believe messages produced by foreign accented
speakers—i.e., non-native speakers of a language—to the same extent
as those produced by native speakers. This has important implications
for our everyday interactions, since we often interact with people from
other regions with different accents.

Here, we explore whether this reduction in memory and credibility
is also present in an even more common conversational situation: in-
teracting with someone with a different regional accent. Regional ac-
cents are those accents that mark the speaker's region of origin, but are
still native accents. For example, people from Texas in the USA and
from Liverpool in the UK have different regional accents, but both are
native speakers of English. As we argue below, there are similarities and

differences between foreign and regional accents, which are especially
relevant when assessing the generalization of accent effects on message
processing. In the following, we describe the two main explanations
(not mutually exclusive) why foreign accents affect memory and cre-
dibility—intelligibility reduction and social categorization—and how
they might apply to regional accents.

Processing accented speech involves somewhat a reduction in
message intelligibility, which affects cognitive judgments such as the
credibility of the message (i.e., processing fluency hypothesis;
Oppenheimer, 2008). For instance, several studies support the claim
that processing difficulty is directly related to the truth value assigned
to the message. The easier to process, the easier to remember, and the
more credible a message is considered (Lev-Ari & Keysar, 2010, 2012;
Reber & Schwarz, 1999). Lev-Ari and Keysar showed that listeners re-
member trivia statements less accurately (Lev-Ari & Keysar, 2012) and
evaluate them as less credible (Lev-Ari & Keysar, 2010) when produced
with a foreign accent than when they are produced with a native ac-
cent. Importantly, foreign accents only affect memory when partici-
pants are instructed to perform a comprehension task, but not when
instructed to perform a memory task (Lev-Ari & Keysar, 2012). This
result is interpreted as showing that the difficulty associated with
processing foreign accents comes not only from a reduced intelligibility
but from the linguistic expectations created by listeners about speakers
(i.e., foreign speakers make more errors), leading to a less detailed
processing and weaker memory representations.
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The reduction in intelligibility associated with foreign accents may be
taken to indicate reduced linguistic ability, and therefore a proxy for
unrelated skills such as intellectual ability, much like a “halo effect”
(cognitive bias in which an observer's impression of a person influences
the evaluation of their individual traits, Nisbett & Wilson, 1977). That is,
accent serves as a cue that a speaker is a non-native speaker, which ac-
tivates stereotypes—such as foreign accented speakers are less competent
and trustworthy than native speakers—which might lead to difficulties in
comprehension (Kavas & Kavas, 2008; Lambert, Hodgson, Gardner, &
Fillenbaum, 1960; Munro & Derwing, 1995; Ryan et al., 1982). Fur-
thermore, non-native speakers also evaluate other non-native speakers
more negatively (Hanzlíková & Skarnitzl, 2017; Podlipský et al., 2016),
highlighting the importance of nativeness in credibility ratings.

The second reason why foreign accents are remembered less accu-
rately and sound less credible than native accents is social categoriza-
tion. Foreign accented speakers are categorized as out-group members,
and this entails a series of cognitive biases (e.g., “the other accent ef-
fect”; Stevenage, Clarke, & McNeill, 2012). In particular, categorizing a
speaker as an out-group member may reduce the attention we pay to
them and to their messages, resulting in a less detailed memory re-
presentation and a reduction in confidence (Sporer, 2001)—you do not
belong to my social group, so I don't trust you.

Regional accents differ somewhat from foreign accents in the de-
scribed characteristics. For one thing, regional accents often affect
comprehension, although to a lesser extent than foreign accents do
(e.g., Floccia, Goslin, Girard, & Konopczynski, 2006; Goslin, Duffy, &
Floccia, 2012; Brunellière & Soto-Faraco, 2013). Importantly, even if
intelligibility is affected, this cannot be interpreted as reduced linguistic
competence, since regional accents respond to geographical varia-
bles—people with an unfamiliar regional accent come from a different
region or country—and not to intellectual ones (although regional ac-
cents vary in terms of prestige, see below). Hence, to the extent that the
origin of this foreign accent effect is tied to a reduction in intelligibility
that signals reduced competence, one may expect memory and cred-
ibility effects to diminish or even disappear with regionally accented
messages—why should an American consider a British speaker less lin-
guistically skilled and hence less intelligent because of his accent?

In contrast, regional accents do certainly signal that the speaker is
an out-group member in terms of both heritage and language use—e.g.,
the speaker is from the UK and not from the US. Could this social ca-
tegorization lead to a reduction in memory and credibility? In fact, we
do have some indirect evidence to answer this question. Interactions
matching the listener's own accent increase customer satisfaction with
the company and purchase intention (Mai & Hoffmann, 2011), as well
as memory for the product name (Morales, Scott, & Yorkston, 2012).

One of the problems when exploring the impact of regional accents
is that sometimes they are also associated with prestige, which affects
the way the message is considered. For example, more prestigious ac-
cents—e.g., standard accents—lead to greater satisfaction with the in-
dividual (Mai & Hoffmann, 2011) and increased product preference
(Morales et al., 2012). Other studies have supported the idea that
prestigious accents lead to higher assessments of competence and re-
spectability (St. Clair & Giles, 1980), as well as social attractiveness and
positive personality characteristics (Fuertes, Potere, & Ramirez, 2002).
In fact, the importance of prestige is clear when considering that indeed
American listeners judge British accents as more prestigious than
American ones, despite the latter being the listener's own-accent
(Stewart, Ryan, & Giles, 1985). Thus, when considering the effect of
regional accent, it is important to control for other factors, such as
prestige, that might play an important role during the evaluation of the
speaker's message.

In sum, given the similarities and differences between foreign and
regional accents in terms of intelligibility and categorization, it is not
immediately obvious that regional accents affect the memory and cred-
ibility of messages in the same way that foreign accents do. The goal of
this study is to explore these issues. Specifically, we focus on the

particular case of regional accents from different countries—i.e., Spanish
speakers from Spain versus Spanish speakers from Latin-America—in
order to look at regional accents that are both the most distinct and the
most culturally distant. At the same time, to reduce the impact of prestige
in the present study, we selected accents from Latin-America that tend to
be minimally associated with low-prestige stereotypes.

1.1. The current study

We assessed the memory and credibility afforded to statements
presented in local or regional accents in three experiments. In
Experiment 1, we presented statements that were presumably unknown
to the participants, and subsequently assessed their ability to recognize
them in an old/new paradigm. Following Lev-Ari and Keysar (2012),
memory was assessed indirectly. Participants were instructed at the
beginning of the experiment that they would be performing a com-
prehension task. Additionally, the same materials were tested directly
in a memory task to discard the possibility that the foreign accent effect
was uniquely due to intelligibility differences between accents. In Ex-
periment 2, participants assessed how credible these same statements
were, immediately after hearing them once. Finally, in Experiment 3,
we measured credibility in a more indirect way by assessing the in-
fluence of regional accents on the illusory truth effect. Illusory truth
refers to the observation that (among other things) repeating a state-
ment makes it sound more truthful. All the experiments were conducted
in Spanish, with the Barcelona accent as the local and various Latin-
American accents as the regional ones.

To advance the results, we found that regional accents do not im-
pact the memory or credibility of the message and lead to similar levels
of illusory truth than the listener's own accent.

2. Experiment 1: memory for local and regional accents

The purpose of Experiment 1 was to explore whether people re-
member phrases said in regional accents as much as those in the local
accent, by having participants listen to statements and then assess
whether they had heard them before in an old/new paradigm.
Importantly, memory was evaluated following the procedure in Lev-Ari
and Keysar (2012). That is, participants were instructed at the begin-
ning of the experiment that their task would be a comprehension task.
In doing so, we were able to distinguish if differences in accent are due
to speaker-induced expectations or to reduced intelligibility of regional
relative to local accents.

2.1. Methods

2.1.1. Participants
Thirty native Spanish speakers from Barcelona (six male), students

at Universitat Pompeu Fabra, took part in this study. Their average age
was 22.3 (SD=4.6). Participation was voluntary and compensated
with 5€ for 30min of participation. Due to technical issues, one parti-
cipant had to be excluded from the experiment, leaving a final pool of
29 participants.

2.1.2. Materials
Sixty sentences were created using trivia facts (translated and re-

worded from various trivia websites), avoiding geographic and historic
trivia from Latin-America and Spain. In order to be able to ask parti-
cipants about whether they had seen a phrase or not in a recognition
task, we had to create foils that they had not been exposed to befor-
e—new statement—but that were very similar to the re-
peated—old—statements. As a first step for creating the foils, the sen-
tences were worded such that the key word was the last word in the
sentence. For example, “The French gave the name the apple of love to
tomatoes” and “In 1719, in North America, there first appeared pota-
toes”. Next, in order to create the new statements—foils created for the
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recognition phase—the last word was switched between pairs of old
sentences—which are the statements that had been heard befor-
e—creating new phrases with the same words that had been heard
before. For example, using the phrases mentioned above, the new
sentences would be “The French gave the name the apple of love to
potatoes” “In 1719, in North America, there first appeared tomatoes”.
Importantly, a given participant only received the “old” or “new” ver-
sion of the sentence and this was counterbalanced across participants.

These statements were recorded from 20 native Spanish speakers
and had an average length of 3162ms. Half of these speakers had the
same accent as the participants (namely, the local accent) and the other
half had Latin-American accents (the regional accents). Five male and
five female speakers were recorded in each group. All of the locals were
from the Barcelona area with the exception of one female from La Rioja
(Spain) and one from Andalusia (Spain), who had been in Barcelona for
over 5 years. The regionally accented speakers were from Argentina (3),
Chile (2), Colombia (3), Cuba (1), and Peru (1). Recordings were made
and edited using Audacity at a rate of 44.1 kHz (32-bit float), with noise
removal and normalized (−1 dB).

2.1.3. Procedure
The experiment had two phases: encoding and recognition. Before

the encoding phase started, participants were instructed to pay atten-
tion to the sentences they were about to hear because they would later
be asked to answer some comprehension questions. Then, they were
presented with the 60 statements aurally one by one with a 500ms
silent pause in between. Across participants, sentences were rando-
mized in such a way that no more than three utterances with the same
accent were presented in a row—i.e., no more than three local or re-
gional in a row—or two consecutive utterances from the same speaker.
After the encoding phase (listening to the sentences) was completed,
the recognition phase started. The statements were presented visually
and participants were asked to identify whether the presented phrase
had appeared before (old) or was new. Participants were presented with
30 statements from the encoding phase and 30 new statements. These
were randomized so that no more than three sentences in a row re-
quired the same response. A response was required for each phrase.

Once the memory task finished, participants were asked to evaluate
the intelligibility (1 to 9—1 very difficult to understand, 9 extremely
clear) and accent (1 to 9—1 Spanish, 9 clearly foreign/not Spanish) of
each speaker, by listening again to one exemplar from each voice they
heard during the encoding phase.

2.2. Data analysis

Two participants were excluded for having a recognition score
(< 62% correct recognition) two standard deviations below the overall
mean (M=85%, SD=11%). Depending on the type of trial (old/new)
and the response of the participant (correct/error), four types of re-
sponses were coded (see Table 1 and Fig. 1 for the distribution of re-
sponses): hits (old trial, correct response), misses (old trial, error),
correct rejections (new trial, correct response), and false alarms (new

trial, error).
Different statistical analyses were carried out. Firstly, the A′, an

index of sensitivity (non-parametric), was calculated for local and re-
gional accents considering hits and false alarms (see Pallier, 2002 for A′
calculation). The same comparison was submitted to a Bayesian pair-
wise t-test analysis (JASP Team, 2016) to determine the robustness of
the hypotheses. Secondly, accuracy data for old and new trials and for
local and regional accents (see Figs. 2 and 3) were modeled by means of
a multiple logistic regression analysis with the lme4 library in R (Bates,
Maechler, & Dai, 2008; see also Baayen, Davidson, & Bates, 2008; R
Development Core Team, 2010; Jaeger, 2008). Different models were
compared step-wise by means of log likelihood tests to identify the
optimal linear mixed-effects model. The final model included trial (Old
vs. New), accent (Local vs. Regional), and the interaction between them
as fixed effects and participants and items as random effects (the model
was not significantly better than the model not including the

Table 1
Ratings in Experiment 1 for old (hits/miss) and new statements (correct re-
jections/false alarms). Standard errors in parenthesis. D' values for local and
regional accents. Accent effects are calculated as the difference in memory re-
cognition between local and regional messages.

Memory
recognition

Hit Miss Correct
rejection

False
alarm

A′

Local 0.88
(0.09)

0.11
(0.09)

0.82 (0.14) 0.17
(0.17)

0.90
(0.06)

Regional 0.87
(0.12)

0.12
(0.12)

0.83 (0.17) 0.16
(0.17)

0.90
(0.08)

Accent effect 0.002

Fig. 1. Pirate plot (“yarrr” R library) for accuracy for New and Old trials, for
Local (blue envelopes) and Regional accents (red envelopes). Black lines re-
present the average accuracy. Colored boxes represent the inference band (95%
HDI) and beans represent the density of datapoints. (For interpretation of the
references to colour in this figure legend, the reader is referred to the web
version of this article.)

Fig. 2. Pirate plot (“yarrr” R library) for Truth Value responses for False (foils)
and True statements, for Local (blue envelopes) and Regional accents (red en-
velopes). Black lines represent the average accuracy. Colored boxes represent
the inference band (95%HDI) and beans represent the density of datapoints.
(For interpretation of the references to color in this figure legend, the reader is
referred to the web version of this article.)
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interaction, χ2= 0.8). Coefficient estimates and Wald's Z statistics are
reported in the results section. Finally, intelligibility and accentedness
ratings were evaluated for local and regional accents.

Intelligibility Manipulation Check. Following the procedure by Lev-
Ari and Keysar (2012), a baseline experiment was also conducted, in
which participants were asked to perform the same task (old/new task)
with the only difference that they were instructed that they would have
a memory test at the end. If the results obtained with foreign-accented
speech (Lev-Ari & Keysar, 2012) apply to regional accents as well, while
regional accents should be perceived as less intelligible and more ac-
cented than local accents, the accent should not affect people's memory
performance when receiving memory instructions. Thus, the memory-
instructed task served us mainly as an intelligibility manipulation check
to discard that differences between accents are uniquely due to in-
telligibility differences between regional and local accents.

In the memory task, a new group of 42 native Spanish speakers from
Barcelona (seven male) was tested and the average age was 21.24
(SD=1.97). The experiment was exactly the same as Experiment 1,
with the exception that participants were instructed at the beginning
that they would be performing a memory task. Replicating previous
results (Lev-Ari & Keysar, 2012), we did not obtain any trace of accent
in the memory recognition when participants were instructed to per-
form the memory task (t(41)= 1.2, p= .2; Cohen's d= 0.18; Local:
M=0.90, SD=0.07; Regional: M=0.88, SD=0.07). Intelligibility
and accent ratings revealed that regionally accented voices were eval-
uated as less intelligible (Regional: M=7.77, SD=0.98, Local:
M=8.12, SD=0.87; t(43)=−3.49, p=0.001, d=0.53) and more
accented than locally accented voices (Regional: M=6.32, SD=1.23,
Local, M=2.95, SD=1.49; t(43)= 9.19, p < 0.001, d=1.39). These
results confirm the hypothesis that intelligibility differences alone
cannot account for differences in memory between regional and local
accents. In addition, these results confirm that the statements and the
voices employed were properly selected in terms of difficulty (A′ scores
were overall high; Local: M=0.90, SD=0.07; Regional: M=0.88,
SD=0.07) and prestige.

2.3. Results

Sensitivity index. In the comprehension-instructed task, A′ scores for
Regional and Local accents were high overall (Local: M=0.909,
SD=0.06; Regional: M=0.907, SD=0.08) and did not differ from
each other (t(27)= 0.17, p= .8; Cohen's d= 0.03). A Bayesian ana-
lysis (paired sample t-test) on the effect of accent revealed moderate
evidence for the null hypothesis (B01= 4.91; error%=4.46e-5; with
less than 1 being no evidence, 1–3 being anecdotal evidence, 3–10
being moderate evidence, and 10 and above being strong evidence
according to Lee & Wagenmakers, 2014).

Logistic regression model. Accuracy data from 60 items and 28
participants were considered in the analysis (intercept from new trials
with local accent, β=1.89). Results revealed that participants were
more accurate at recognizing old than new items (β=0.53; SE=0.21;
Z=2.4; p= .01; power for the factor with 95% confidence interval:
100% [60–100]),1 but equally accurate at recognizing statements pre-
sented with the local accent or with the regional ones (β=0.08;
SE=0.20; Z=−0.4; p= .6; power 20% [2.5–55.6]). The interaction
between trial and accent was not significant (β=−0.1; SE=0.31;
Z=−0.3; p= .7; power 20% [2.5–55.6]), showing no differences be-
tween accents neither for old nor for new items.

Intelligibility and accent ratings. When considering intelligibility
and accent ratings, intelligibility was high overall, with an average
score of 7.93 (SD=1.03). While participants tended to rate regional
accents as less intelligible than local ones, such difference was not
statistically significant, (Regional: M=7.7, SD=0.98; Local: M=8.1,
SD=1.29; t(24)=−1.7, p= .1). Regional voices were rated as sig-
nificantly more accented than local voices (t(24)= 13.1, p < .001;
Regional: M=7.1, SD=1.3; Local: M=1.90, SD=0.7). Finally, to
explore if accuracy (collapsed for old and new statements) was influ-
enced by intelligibility or accentedness, correlation analyses were
conducted. No significant correlation was obtained between intellig-
ibility and memory recognition (r(58)=−0.18, p= .16; B01= 2.44).
In contrast, for accentedness, there was a trend for more accented
statements being more accurately memorized than less accented state-
ments (r(58)= 0.24, p= .06; B01= 1.11). Additionally, correlation
analyses revealed that intelligibility and accent were not significantly
correlated for all voices together (r(18)=−0.39, p= .09, B01= 1.28)
nor for regional or local individually (r(8)=−0.06, p= .86,
B01= 3.21 and r(8)=−0.42, p= .23, B01= 1.93, respectively) re-
vealing that variations in intelligibility were not caused by accent
strength.

The results show that while regional accents were evaluated as less
intelligible and more accented than local accents, memory performance
was comparable for statements presented in a local and a regional ac-
cent. This was observed regardless of whether participants were ex-
plicitly warned they would be tested for their memory or not (i.e., by
doing a comprehension task). These results contrast with those in the
Lev-Ari and Keysar (2012) study with foreign accents. In their study, an
effect of accent was obtained in the comprehension but not the memory
task. Thus, the interpretation that differences in memory between na-
tive and accented speech are due to interactional expectations (i.e.,
accented speakers are expected to make mistakes) does not hold for
regional accents. Despite regional accents being evaluated as less in-
telligible than local accents, intelligibility had no impact on the accu-
racy with which statements were memorized as revealed by the cor-
relation analysis. Thus, even if regional accents might entail a reduction
in intelligibility, this cannot be interpreted as a sign of reduced lin-
guistic competence, leading to vaguer memory. Similarly, even if par-
ticipants categorized voices according to their accent (e.g., Stevenage
et al., 2013), this did not result in a memory advantage for in-group

Fig. 3. Pirate plot (“yarrr” R library) for Truth Value responses for New and
Repeated statements, for Local (blue envelopes) and Regional accents (red
envelopes). Black lines represent the average accuracy. Colored boxes represent
the inference band (95%HDI) and envelopes represent the density of data-
points. (For interpretation of the references to color in this figure legend, the
reader is referred to the web version of this article.)

1 Power analyses were calculated in R by means of the package SIMR. A power estimate
greater than 80% is considered necessary to reject the null hypothesis.
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voices.
To sum up, in Experiment 1 we showed that messages are memor-

ized with the same detail regardless of whether they were produced
with a regional or a local accent. In Experiment 2, we tested whether
regional accents affect the credibility of a message.

3. Experiment 2: credibility for local and regional accents

The purpose of Experiment 2 was to assess whether there is an effect
of accent on credibility by comparing the truth value of statements
produced with local and regional accents.

3.1. Methods

3.1.1. Participants
Twenty-five Spaniard participants took part in this study (nine

male) and the average age was 23.47 (SD=6.74). None of the parti-
cipants had taken part in Experiment 1 but were from the same parti-
cipant pool, had a similar linguistic profile, and were compensated the
same way.

3.1.2. Materials
Materials were the same as in Experiment 1. The only difference was

that new sentences from Experiment 1 were used as foils here. That is,
here we intermixed true and false statements.

3.1.3. Procedure
Participants were presented 60 statements (30 true and 30 foils)

aurally and after each phrase were asked to identify how true it was on
a scale from 1 to 9 (1 being false and 9 being true). An answer was
required for each statement. As mentioned for Experiment 1, each
statement had a true (e.g., “The French gave the name the apple of love
to tomatoes”) and a foil version (e.g., “The French gave the name the
apple of love to potatoes”), but participants received only one of the
versions to avoid repetition effects and this was counterbalanced across
participants. Sentence presentation was randomized such that no more
than three utterances from the same accent appeared in a row, no more
than three statements in a row were true or false, and no two con-
secutive utterances were from the same speaker.

After the main task, participants rated intelligibility and accent of
the statements as in Experiment 1.

3.2. Results

Linear mixed model. Data was analyzed by fitting a generalized
linear mixed model analysis in R. The final model included accent
(Local vs. Regional), truth value (True vs. Foil), and the interaction
between them as fixed factors and participants and items as random
factors (no significant differences with the model not considering the
interaction; χ2= 0.19). Data from 60 items and 25 participants were
considered (intercept= 4.79). Responses were mostly “I don't know”
responses (around 5 in the 1–9 scale). True sentences had a slightly
higher truth-value than foils (β=0.26; SE=0.18; t=1.4, p= .1;
power 80% [44.3–97.4]), although the difference did not reach sig-
nificance. However, results revealed neither a difference between ac-
cents (β=−0.01; SE=0.18; t=0.09, p= .9; power 10% [0.2–44.5])
nor an interaction with truth-value (β=0.11; SE=0.25; t=0.4,
p= .6). These results were further validated in a two-way Bayesian
Repeated Measures ANOVA with accent (Local vs. Regional) and truth-
value (True vs. Foil) as the independent variables. Bayes factors re-
vealed moderate evidence for the alternative hypothesis when truth-
value was considered (B01= 0.54; error%=0.8) and moderate evi-
dence for the null hypothesis in the case of accent (B01= 4.6; error
%=1.8).

Intelligibility and accent ratings. When considering intelligibility
and accent ratings, although there was a tendency for evaluating

regional accents as less intelligible, there was no significant difference
(Regional: M=7.86, SD=0.98; Local: M=8.01, SD=1.29; t
(24)=−0.79, p= .44, d=0.16). There was a significant difference
for accent, (t(24)= 21.97, p < .001, d=4.41), with local accents
being rated as less accented than regional accents (M=1.90,
SD=0.82 and M=7.07, SD=0.64, respectively). To explore if the
truth value of statements was determined by intelligibility or accent-
edness, correlation analyses were conducted. No significant correlation
was obtained for intelligibility (r(58)=−0.07, p= .5; B01= 2.3). In
contrast, accentedness was positively correlated with truth value, such
that the more accented a statement was, the more credible it was
considered (r(58)= 0.29, p=.02; B01= 0.4). Intelligibility and accent
were not significantly correlated for all voices together (r(18)=−0.15,
p=.52, B01= 3.65) nor for regional and local individually (r(8)= 0.17,
p=.64, B01= 3.00 and r(8)=−.55, p= .10, B01= 1.21, respectively)
revealing that variations in intelligibility were not caused by accent
strength.

This experiment shows that accent does not influence the likelihood
that someone believed the statements or not (see Table 2). These results
partly replicate the results obtained in the study of Lev-Ari and Keysar
(2010) for mild foreign accents. Truth values were similar for native
and mild foreign accents when participants were aware that the diffi-
culty of processing accented speech could affect their truth judgements.
If, as suggested, the cause of disbelief comes from a “processing diffi-
culty”, our results show that such difficulty might be absent for regional
accents. Indeed, local and regional accents were evaluated similarly in
terms of intelligibility, which supports this hypothesis. The only influ-
ence we obtained was for accentedness, although in the opposite di-
rection than expected. More accented statements were evaluated as
more credible than less accented ones. This is surprising if we consider
that stronger accents should lead to an increase in processing difficulty,
affecting the credibility of the message.

Nevertheless, it is important to point out that overall the effects of
foreign accent on credibility do not seem very reliable. The effects of
foreign accent on credibility have been found in some studies (e.g.,
Evans & Michael, 2014; Hanzlíková & Skarnitzl, 2017; Lev-Ari &
Keysar, 2010, 2012; Podlipský et al., 2016), but not in others (e.g., De
Meo, 2012; Souza & Markman, 2013; Stocker, 2017). Thus, with the
present data, we cannot discard the possibility that we did not find a
difference between accents in the truth assessments of messages simply
because the accent effect is not robust. Part of the problem might stem
from the difficulty in assessing the validity of unknown facts. This may
have prompted participants to repeatedly give middle truth values to
the statements (as if to say “I don't know”). This is what we observed in
Experiment 2 and in previous studies as well (e.g., Lev-Ari & Keysar,
2010).

Perhaps a better and more indirect way of assessing credibility is to
explore the presence of the illusory truth effect, which can be created by
repeating a statement (see Dechene, Stahl, Hansen, & Wanke, 2010 for a
review). This effect refers to the observation that people tend to con-
sider more truthful statements that they have heard twice, as if en-
countering the same information repeatedly made it more likely to be
true. The presence of this phenomenon is considered to be mediated by
implicit memory processes, driven by processing fluency (Begg, Anas, &

Table 2
Credibility ratings (scale 1–9) for true and false statements. Standard errors in
parenthesis. Credibility effects are calculated as the difference between true and
false statements. Accent effects are calculated as the difference between local
and regional ratings.

Credibility True statement False statement Credibility effect

Local 5.14 (1.07) 4.80 (0.89) 0.34
Regional 5.09 (0.85) 4.78 (1.13) 0.31
Accent effect 0.05 0.02 0.03
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Farinacci, 1992). That is, repeating a statement increases its fluency of
processing, which leads individuals to rate it as probably true (relative
to the first time the statement is encountered). Thus, the illusory truth
effect allows us to test in an indirect manner whether people believe
statements presented in a local or regional accent to the same extent.
That is, the illusory truth effect allows us to reduce the uncertainty of
truth values, becoming a more proper test of truth assessment.

4. Experiment 3: effects of accent on illusory truth

The purpose of Experiment 3 was to assess whether regional accents
indirectly affect truth assessments by testing their modulation of the
illusory truth effect. To do so, we manipulated the first exposure to the
information by presenting the first statement in one of two types of
accent: local or regional. Later, all of the statements were presented
visually, half of the statements were repeated verbatim (old statements
in Experiment 1) and the other half had the last word changed (new
statements or foils in Experiment 1). If accent truly affects what we
remember or how much credit we give to a statement, it should mod-
ulate later responses to the same statement when it is presented in a
way that is impartial to accent, i.e., visually.

4.1. Methods

4.1.1. Participants
Twenty-five Spaniards took part in this study (10 male) and the

average age was 24.92 (SD=9.21). They were from the same partici-
pant pool as in Experiments 1 and 2, but had not done either of the
prior experiments and were compensated the same way.

4.1.2. Materials
The same materials from Experiment 2 were utilized for this ex-

periment.

4.1.3. Procedure
The experiment was comprised of two phases. Firstly, participants

were aurally presented 30 true statements and 30 foils with 500ms of
silence in between. Sentences were randomized as in Experiment 2.
Participants were told that these were facts they probably did not know
and that some were true and some were false. After this phase finished,
participants were told to evaluate sentences, ignoring what they had
heard before. Participants were visually presented 30 true statements
(15 repeated, 15 new) and 30 foils (15 repeated, 15 new) and were
asked to identify how true the phrases were on a scale from 1 to 9 (as in
Experiment 2). Answers were required for all sentences. These were
randomized so that no more than three phrases in a row were repeated/
new and no more than three in a row were true/false.

After the main task, participants rated intelligibility and accent as in
Experiments 1 and 2.

4.2. Results

Generalized linear mixed model. As for Experiment 2, a Generalized
Linear Mixed Model analysis was computed to explore illusory truth
effects. Different models were compared considering accent, repetition,
and truth value. The best fitting model was found when the factors
accent, repetition, and the interaction between them were considered as
fixed factors and participants and items as random factors (χ2= 143.1,
p < .001). Data from 60 items and 25 participants were considered in
the analysis (intercept= 4.01). As expected, an illusory truth effect was
observed (see Table 3), where repeated information was considered
more truthful than new information (M=5.9, SD=2.8 and M=4.1,
SD=2.9, respectively; β=1.8; SE=0.20; t=9.06, p < .001; power
100% [69–100]). However, there were no differences between accents
(β=0.1; SE=0.21; t < 1; power 30% [6.6–65.2]) and they did not
modulate the illusory truth effect (β=−0.1; SE=0.29; t < 1). These

results were further validated by the Bayesian analyses, with the Bayes
Factor for repetition (B01= 3e-6; %error= 2.4) revealing strong evi-
dence for the alternative hypothesis that the two repetition levels were
different, and the Bayes Factor for accent (B01= 4.5; %error= 1)
showing moderate evidence for the null hypothesis.

Intelligibility and accent ratings. Intelligibility for all voices was
high, with an average score of 8.03 (SD=0.60). There was a significant
difference in intelligibility between regionally (M=7.84, SD=0.71)
and locally accented speakers (M=8.21, SD=0.67), t(24)=−2.73,
p= .01, d=0.54. In addition, regional speakers were rated as more
accented than local speakers (M=6.87, SD=0.98 and M=1.74,
SD=0.74, respectively; t(24)= 20.25, p < .001, d=4.08). Neither
intelligibility (r(58)=−0.02, p= .8, B01= 6.1) nor accentedness (r
(58)=−0.11, p= .3, B01= 4.2) correlated with truth value judg-
ments. In addition, intelligibility and accent were not significantly
correlated, neither when all voices were considered together (r
(18)=−0.32, p= .18, B01= 1.95) nor for regional (r(8)= 0.01,
p= .99, B01= 3.23), but they were for local (r(8)=−0.71, p= .02,
B01= 0.44). This reveals that variations in intelligibility for regional
accents were not caused by regional accent strength.

The results of this experiment show that while regional and local
accents were assessed differently on intelligibility, neither accent nor
intelligibility modulated the illusory truth effect. As expected, state-
ments were evaluated as more truthful when presented a second time,
which supports the robustness of the illusory truth effect (e.g., Bacon,
1979; Hasher, Goldstein, & Toppino, 1977). If we consider that such
effect comes from an increase in processing fluency, our results further
support the idea that regional and local accents were not different in
terms of difficulty and therefore, there was no room for improvement
when information was repeated.

Considering Experiments 2 and 3 together, our results show that
regardless of whether credibility was tested directly or indirectly
(through the illusory truth effect), regional accents do not have any
impact on how credible a message is evaluated. The lack of an accent
effect cannot be attributed to intelligibility (Lev-Ari & Keysar, 2010),
since regional accents were rated as less intelligible in Experiment 3 but
not in Experiment 2. Additionally, as we argued for Experiment 1, even
if regionally accented speakers were categorized as out-group, this had
no influence on how credible statements were considered.

Overall, the results of the three studies show no effect of accent on
memory and credibility of messages. Despite participants clearly iden-
tifying the accent of speakers and sometimes considering them less
intelligible, this had no impact on memory and credibility.

5. General discussion

We assessed the impact of regional accents on the recognition and
credibility of messages. Results from three experiments revealed no
effect of accent on memory and credibility. That is, listeners remember
and believe speakers' messages similarly regardless of their accent, both
when explored directly and indirectly, through the illusory truth effect.

These results contrast with some studies on foreign accents, where
credibility and memory for messages seem to be reduced as compared
to native accents (Lev-Ari & Keysar, 2010, 2012). Results are also

Table 3
Truth ratings (scale 1–9) for new and repeated statements. Standard errors in
parenthesis. Truth effects are calculated as the difference between repeated and
new statements. Accent effects are calculated as the difference between local
and regional ratings.

Illusory truth New Repeated Truth effect

Local 4.03 (2.8) 6.06 (2.9) 2.03
Regional 4.16 (2.9) 5.78 (2.9) 1.62
Accent effect −0.13 0.28 0.4

C. Frances et al. Acta Psychologica 186 (2018) 63–70

68



surprising in light of research showing that speakers with standard
accents are considered more competent and prestigious (e.g., Bishop,
Coupland, & Garrett, 2005; Giles, 1970, 1971, 1973; Grondelaers & Van
Hout, 2010; Grondelaers, Van Hout, & Steegs, 2010). Furthermore, one
might expect at least the credibility of the message to be higher when it
is produced with the accent that participants were most accustomed to,
which could mark the verbal norm for them. However, this is not the
case, showing that a person's assessment of a speaker can be in-
dependent of her assessment of the message.

Our observations do not imply that any regional accent would lead
to the same results. In particular, one feature of our study may be
crucial when assessing the generalization of these results: intelligibility.
In the Introduction we argue that a reduction in intelligibility may be
taken as an indicator of linguistic competence, and that this index could
then be extrapolated to general intellectual ability. We further argue
that when intelligibility is high or cannot be attributed to linguistic
competence, as is the case with regional accents, then this “halo” effect
may be reduced in comparison to foreign accents (Lev-Ari & Keysar,
2012). If so, the credibility of the message should be comparable for
local and regional accents, which is what we found. Both types of ac-
cents had high intelligibility scores in our study (around 8 on a 1-9
scale), which might have reduced the room for finding an effect of
accent on memory and credibility.2 However, it is possible that a study
using less intelligible regional accents may find differences in memory
and credibility, especially if listeners relate intelligibility to linguistic
ability. If accents are on a continuum of intelligibility, with native and
foreign accents standing at the two end-points and regional accents
somewhere in between (see Floccia et al., 2006), the effects of regional
accents might depend on where they are placed on the scale of in-
telligibility. Note that while the evidence for the effects of accent on
memory is rather limited, making it more difficult to discuss the re-
liability of the phenomenon, our results are in line with several studies
that failed to replicate the effect of foreign accent on credibility (e.g.,
De Meo, 2012; Souza & Markman, 2013; Stocker, 2017). Thus, at least
for credibility, intelligibility does not seem to be the only factor. As
mentioned above, part of the problem with this task might stem from
the fact that participants provided mostly “I do not know” responses
and leaving little room to capture differences in truth assessments.
However, the fact that no regional effect was obtained when credibility
was assessed indirectly through the illusory truth effect suggests that
indeed regionally accented messages did not entail a processing diffi-
culty for participants.

Our results also show that social categorization as an out-group
member does not necessarily lead to a reduction in memory or cred-
ibility. Yet, this does not mean that social categorization prompted by
accent has no effect on these two variables. On the contrary, this
parameter may be significant when accents are interpreted according to
prestige. This is especially the case for some speaker judgments (e.g.,
hirability, competence) that are not related to the ingroup/outgroup
distinction, but rather to the accent's prestige. For example, Americans
consider British accented speakers to be more intelligent and of higher
social status than American accented speakers and French-speaking
Belgian participants perceive speakers from France as more competent
than Belgian French speakers (Stewart et al., 1985; Yzerbyt, Provost, &
Corneille, 2005). However, our results do not address the effect of
prestige, since we selected Latin-American accents with relatively high
prestige, predominantly speakers from Chile and Argentina. Perhaps
using regional accents with lower prestige would show different results.

However, this is beyond our scope, as we focused on the effects of re-
gional accents and not of prestige.

To conclude, messages presented in regional accents with high in-
telligibility and reasonable prestige are remembered and believed si-
milarly to those presented in local accents. This shows that having a
regional accent different from the local one does not necessarily have
negative consequences, suggesting that social categorization per se is
not enough to affect how we treat a speaker's messages. This, of course,
has important implications for social issues such as hiring teachers and
representatives.
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