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Figure 1: The experimental setup: Experimenter controlling the Wizard of Oz interface (left), the Unity game view showing the
Black female IVA in the scene (centre), and the four virtual agents used in the study (right).

ABSTRACT

Foreigner-directed speech (FDS) is a speech register in which peo-
ple modify their language to assist non-native speakers (NNSs).
However, little research has focused on NNSs’ perceptions of FDS
or its actual benefits, partly due to the high costs associated with
such studies. Intelligent Virtual Agents (IVAs) are well-suited to
investigating multinational and multilingual phenomena due to
their high degree of standardisation and adaptability. This study,
therefore, examines how NNSs perceive IVAs using FDS, whether
FDS aids comprehension, and the impact of the IVA’s race and the
NNSs’ language proficiency. The sample (N = 124) consisted of indi-
viduals identifying as Black and possessing non-native proficiency
in German. Participants interacted with either a Black or White
IVA using FDS or native-directed speech (NDS). Results show that
NNSs generally rated FDS more negatively than NDS, with FDS not
improving comprehension. Negative perceptions of FDS increased
with higher language proficiency or when the IVA was perceived
as belonging to a racial outgroup. This study highlights the need to
consider NNSs’ perspectives in FDS research.

CCS CONCEPTS

» Human-centered computing — Empirical studies in HCL

Proc. of the 24th International Conference on Autonomous Agents and Multiagent Systems
(AAMAS 2025), Y. Vorobeychik, S. Das, A. Nowé (eds.), May 19 - 23, 2025, Detroit, Michigan,
USA. © 2025 International Foundation for Autonomous Agents and Multiagent Systems
(www.ifaamas.org).

This work is licensed under a Creative Commons Attribution Inter-
national 4.0 License.

59

KEYWORDS

Virtual Agents, Foreigner-Directed Speech, Foreigner-Talk, Non-
Native Speaker Perception, Foreign Language Comprehension, In-
group Effect, Mixed-Cultural

ACM Reference Format:

Ohenewa Bediako Akuffo and Birgit Lugrin. 2025. Investigating the Perspec-
tive of Non-Native Speakers on Foreigner-Directed Speech using Virtual
Agents: The Role of Racial Ingroup Affiliation and Language Proficiency
on Perception and Comprehension. In Proc. of the 24th International Confer-
ence on Autonomous Agents and Multiagent Systems (AAMAS 2025), Detroit,
Michigan, USA, May 19 — 23, 2025, IFAAMAS, 10 pages.

1 INTRODUCTION

In today’s globalised world, intercultural communication has be-
come an integral part of everyday life, particularly in regions experi-
encing significant immigration. For Black immigrants, the challenge
of adapting to a new language is often compounded by their vi-
sual distinctiveness, such as skin colour, which can lead to them
being more frequently perceived as non-native, regardless of their
actual language proficiency. A study by [38] demonstrated that vi-
sual attributes influence speech perception in regions with greater
ecological diversity, where non-White faces are linked to less intel-
ligible speech. This dual labelling, based on both language ability
and physical appearance, may result in Black non-native speakers
(NNSs) receiving a disproportionate amount of foreigner-directed
speech (FDS). FDS is a speaking style or speech register employed
by native speakers (NSs) during interactions with NNSs, where NSs
modify their language to meet the linguistic needs of NNSs, thereby
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facilitating communication [72, 92]. Systematic research into this
phenomenon began in the 1970s with the works of Ferguson [14].
With increasing globalisation and the growing frequency of contact
between NSs and NNSs, the relevance of conducting FDS research
has grown. As a result, various aspects of FDS have been explored
over time, primarily focusing on native interlocutors, their views
on FDS [34, 72], and the adaptation strategies they use [59, 62, 64].
However, an aspect that should be central to FDS research has
mainly been overlooked — namely, the perception of NNSs and the
comprehensive benefits or disadvantages FDS might bring them.

The study of interpersonal phenomena, such as FDS, can be
resource-intensive, requiring the involvement of multiple NSs and
NNSs. To address these challenges, researchers increasingly turn
to intelligent virtual agents (IVAs), as they have been shown to
elicit behaviours similar to those observed in human interactions
[29, 39, 65]. In addition, they serve as more cost-effective and stan-
dardisable alternatives for studying human-human interaction. [40].
The present study is, to our knowledge, the first to investigate how
NNSs evaluate FDS when delivered by IVAs. This research con-
tributes to the academic discussion on FDS and offers essential
insights that could enhance intercultural communication and sup-
port the integration of NNSs.

Furthermore, research on FDS has often been Eurocentric, ne-
glecting the perspectives of people of Sub-Saharan African descent
[67]. By including Black immigrants, a more comprehensive un-
derstanding of the perception and evaluation of FDS by NNSs that
transcends a Western-centric viewpoint may be achieved. There-
fore, this study focuses on Black immigrants in Germany. Since the
majority of NSs in Germany are racially White, Black immigrants
primarily experience FDS from White individuals. However, as little
is known about the influence of NSs’ racial ingroup or outgroup
affiliation with the NNS on the NNS’s perception of FDS, our study
includes IVAs from both Black and White racial backgrounds. In
conclusion, we examine how Black NNSs evaluate FDS delivered by
IVAs, its effectiveness in aiding comprehension, and the influence
of racial ingroup affiliation and language proficiency.

2 THEORETICAL BACKGROUND

As one aim of this study is to present the perspective of people
of Sub-Saharan African descent, it is important to clarify the use
of certain terminology. In this context, the term "race" describes
external characteristics commonly shared by various ethnic groups
and is used as a marker of shared ingroup identity [91, 93]. It is im-
portant to note that the term "race” is problematic due to its history
of misuse and misinterpretation, which has contributed to social
inequalities, discrimination, and violence against certain groups
[19, 91]. As the concept of ethnicity, defined as the shared cultural
identity of a group of people based on common traditions, religions,
and languages [4, 93], does not fully encompass the scope of this
study, we will use the expression "race". However, we reiterate the
problematic nature of this term and the need for reform in this area.

Furthermore, people of Sub-Saharan African descent or IVAs
modelled on this group of people are referred to as “Black” with a
capital "B". The reason for this is that capitalising certain group la-
bels shows respect for the group [88]. In addition to “Black people”,
another expression that is accepted by the current consensus, and
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which is mainly used in social science and human rights contexts,
is “People of Colour” or “Person of Colour” (POC) [80]. It encom-
passes all non-White individuals who experience systemic racism
[32, 80]. However, as our focus is on individuals who identify as
Black, the term POC would be too broad. It must be noted that
not all people of Sub-Saharan African descent agree with the term
"Black", as the use of this term poses a risk of generalising all group
members as a monolithic entity [45]. Nonetheless, the lead author
of this paper identifies as Black and considers this term appropriate.
Moreover, we refer to individuals of European descent or IVAs mod-
elled after individuals of European descent as "White." The term
"Caucasian" was explicitly avoided, as it is rooted in outdated racial
classifications [77].

2.1 Foreigner-Directed Speech

To understand FDS, it is essential to examine its underlying frame-
work, namely Communication Accommodation Theory (CAT). CAT
is an interdisciplinary theoretical framework which was first intro-
duced in the 1970s by Howard Giles. This framework shows how
and why people instinctively adapt their linguistic behaviour in
response to their interlocutors [5, 72, 79]. Therefore, CAT analyses
the relationship between language, context, and social identity. The
main message of CAT is that individuals modify their linguistic and
other communicative behaviours to either converge with or diverge
from their interlocutors. Divergence is the deliberate accentuation
of differing communication styles to emphasise ingroup-outgroup
affiliations [21, 79]. Convergence on the other hand happens when
individuals adjust their speech patterns to align themselves with
the communicative style of their interlocutor.

FDS is a clear speech register which represents a form of con-
vergence that has evolved in response to the need for effective
communication with NNSs [14, 72, 92]. The goal of FDS, like all
clear speech registers, is to make communication easier and more
comprehensible for the target person, in this case, NNSs. This form
of convergence is characterised, above all, by its inconsistency,
with the degree of accommodation depending on subjective factors
such as NNSs’ proficiency level [43, 78]. Lynch [43] found that for-
eign English teachers adjusted their level of accommodation based
on the proficiency of the NNS, with the lowest proficiency levels
triggering the most accommodation. Given these findings, an im-
portant question arises: How do NNSs perceive NSs who use high
levels of accommodation strategies, even when such adjustments
are unnecessary due to the NNS’s good language proficiency? This
phenomenon is known as overaccommodation, which occurs when
the expectations of both the NS and the NNS regarding the optimal
level of accommodation do not align [5, 8, 21]. Even though the
level of accommodation varies across NSs, universal accommoda-
tion strategies define FDS. According to [27], these strategies can
be divided into simplifying and clarifying strategies. Simplifying
strategies describe the tendency towards morphological, semantic,
and syntactic reduction [27]. Morphological simplification refers
to the reduction of the complexity of word formation beyond the
grammatical norm [15, 90] like omitting word endings, prepositions,
and articles [49, 68, 69]. Syntactic simplification on the other hand is
characterised by a short paratactic sentence structure as well as an
unusual and ungrammatical arrangement of the sentence elements
[26, 60, 68]. Lastly, semantic simplification describes the reduction
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of idioms and colloquial expressions and the increased substitution
of words or phrases with simpler synonyms or internationalisms.
Internationalism has similar meanings in several languages as with
the word "control" [26, 62, 69]. Clarifying strategies on the other
hand describe the attempt to emphasise and elucidate what is being
communicated [27]. These strategies include phonological features
such as vowel hyperarticulation, meaning the exaggerated pronun-
ciation of vowel sounds [60, 87], as well as an overall exaggerated
intonation with more pauses between the syllables and a lower
speech rate [12, 26, 92]. Since NNSs have a lower language profi-
ciency than NSs, it is reasonable to assume that the simplifying and
clarifying strategies of FDS might aid their comprehension. [33]
examined whether hyperarticulated FDS is more comprehensible
than native-directed speech (NDS). Native speakers and highly/low
proficient L2 NNSs rated 30-minute recordings of hyperarticulated
speech or NDS across four noise levels. Results indicated that hy-
perarticulated speech was the most intelligible across all groups.
Furthermore, [59] investigated whether FDS aids in language acqui-
sition, focusing primarily on word learning and word production.
Here, participants in the FDS condition demonstrated faster recogni-
tion of newly learnt words, as well as generally improved learning,
than those in the NDS condition.

Unfortunately, the perception of FDS by its recipients has been
largely overlooked. A meta-analysis by [72] found that of 3,581
FDS studies, only one focused on NNSs, the study by [43]. In a
non-controlled experiment with 19 NNSs, Lynch discovered that, al-
though not statistically representative, FDS was generally perceived
as friendlier than NDS. This finding is consistent with the study by
[8], in which English learners evaluated four audio recordings of dif-
ferent speech accommodation styles. Once again, the speaker using
FDS was perceived as friendlier compared to the speaker using ca-
sual speech. Interestingly, participants also regarded the speaker as
more competent when the conversation was easily comprehensible.
These findings support CAT’s principle that convergence strategies,
such as FDS, lead to more positive perceptions than divergence
strategies [21, 79].

However, some researchers suggest that highly proficient NNSs
may develop negative attitudes toward FDS due to overaccommo-
dation [8, 43, 95], resulting in them perceiving this type of accom-
modation as disrespectful or patronising [24, 72, 95]. Although
numerous assumptions have been made regarding the perception
of proficient NNSs, few studies have directly investigated this. One
such study by [71] found a modest positive correlation between the
NNSs’ proficiency levels and their negative attitudes toward FDS.
Nonetheless, negative reactions to overaccommodation have also
been observed in other language registers, such as elderspeak, an
infantilised speech style directed towards older adults [24, 73].

2.2 Social-Identity Theory

Building on the understanding of FDS, it is important to consider
how social dynamics, as explained by Social Identity Theory (SIT),
further shape these linguistic interactions. While CAT provides the
framework for understanding how individuals adapt their speech
patterns, SIT offers insight into why these adaptations occur. SIT,
was developed in the 1970s by Tajfel and colleagues [7, 81, 82]
and is defined by an interpersonal-intergroup spectrum, where
people’s self-concept and perceptions of others shift along this
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continuum [30, 83]. In interpersonal interactions, self-concept is
based on individual traits, whereas in intergroup interactions, it is
shaped by group membership, with individuals viewing themselves
as representatives of their social group [30, 66, 83, 86].

Language plays a crucial role in social identity, particularly in eth-
nic group identity. NNSs often view their foreign accent, alongside
visual markers, as part of their ethnic identity [20]. Simultaneously,
NSs may perceive NNSs as part of their linguistic or ethnic out-
group based on NNSs’ accents or visual attributes [3, 58]. SIT posits
that this 'us’ (NS) versus 'them’ (NNS) distinction influences the
interaction of NS with NNS [30]. This may even lead to ingroup
favouritism - the tendency to give preferential treatment to one’s
ingroup over another group which is driven more by the desire for
positive distinctiveness than by antipathy towards the outgroup
[16, 57, 63, 85]. Based on SIT, it is therefore reasonable to assume
that NNSs, despite forming a linguistic outgroup with NSs, gen-
erally rate NSs who share their racial ingroup based on external
characteristics more favourably than those belonging to their racial
outgroup.

2.3 Related Work Regarding Intelligent Virtual
Agents

Reeves and Nass [65] suggest that people often approach human-
computer interactions similarly to human-human interactions, ex-
hibiting comparable behaviours towards computers as they do to-
wards humans. This effect is even more pronounced when the
interaction involves embodied agents, such as IVAs [36]. For in-
stance, [76] demonstrated that IVAs are capable of evoking feelings
of shame in individuals, just as human interactions can. A crucial
advantage of IVAs is the ability to culturally and racially customise
them [42]. This is particularly important, as aligning IVA design
and behaviour with the cultural background of users enhances user
acceptance [11, 42], overall engagement, and information process-
ing [2, 46]. Given that aspects of human-human interaction can
be transferred to IVAs, these agents offer a resource-efficient al-
ternative for studying such phenomena, as their appearance and
social behaviour can be adapted very cost-effectively, flexibly and
consistently to various situations [6, 41, 51, 70].

Although the cultural tailoring of IVAs is well established in re-
search, studies on mixed-cultural agents and mixed-cultural human-
computer interactions, such as NS-NNS interactions and agents
with accented speech, are a relatively young field [53, 55, 56]. An
even less explored subfield is FDS research with IVAs. However,
while FDS research concerning IVAs is still a comparatively unex-
plored field, it holds promise. For instance, [41] explored whether
FDS is used with IVAs. German participants interacted with eth-
nically distinct agents (White vs. Arabic), with the Arabic agent
speaking broken German. The agents’ appearance and non-verbal
behaviour were culturally tailored. Results showed that participants
used FDS with the Arabic, but not the White agent, indicating that
FDS is transferable to IVAs. Furthermore, participants rated the
ingroup agent (White) as warmer and more competent than the
outgroup agent (Arabic), suggesting that SIT applies to IVA interac-
tions. Although evidence suggests that FDS might be transferable
to IVAs, there is no known study investigating how NNSs perceive
FDS when performed by IVAs.
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2.4 Contribution

This study presents the implementation and evaluation of an in-
teractive prototype designed to investigate how Black participants
perceive IVAs using FDS compared to IVAs that use NDS, and
whether FDS aids in language comprehension. Additionally, the
study explores the extent to which racial ingroup affiliation between
participants and IVAs as well as participants’ language proficiency
influence these outcomes. Based on the presented research, we
formulate the following hypotheses:

e H1a: FDS used by an IVA leads to better comprehension by
NNSs compared to NDS.

e Hi1b: NNSs’ level of proficiency negatively moderates the
effect of FDS on comprehension.

e H2a: AnIVA using FDS is perceived as more helpful by NNSs
than an IVA using NDS.

e H2b: Race matching between a native-speaking IVA and
NNSs positively moderates the effect of FDS on the perceived
helpfulness of the IVA.

e H2c: NNSs’ level of proficiency negatively moderates the
effect of FDS on the perceived helpfulness of the IVA.

e H3a: An IVA using FDS is perceived as warmer by NNSs
than an IVA using NDS.

e H3b: Race matching between a native-speaking IVA and
NNSs positively moderates the effect of FDS on the perceived
warmth of the IVA.

e H3c: NNSs’ level of proficiency negatively moderates the
effect of FDS on the perceived warmth of the IVA.

e H4a: An IVA using FDS is perceived as more competent by
NNSs than an IVA using NDS.

e H4b: Race matching between a native-speaking IVA and
NNSs positively moderates the effect of FDS on the perceived
competence of the IVA.

e H4c: NNSs’ level of proficiency negatively moderates the
effect of FDS on the perceived competence of the IVA.

3 IMPLEMENTATION

Using the Unity game engine (version 2021.3.31) 1, a Wizard of Oz
scenario was implemented in which participants interacted virtually
via Zoom % with an IVA controlled by an experimenter. The Wizard
of Oz interface comprised a series of buttons, each corresponding
to a specific verbal or non-verbal behaviour of the IVA. After each
participant’s response, the experimenter selected the appropriate
button, initiating the IVA’s reaction. The environment was designed
to resemble a German outdoor festival, as seen in Figure 1 (centre),
where the participants engaged in small talk with the seemingly
autonomous agent. The IVA was positioned in front of food and
drink stalls. The background noises of a bustling crowd enhanced
the illusion of a real festival without requiring the implementation
of additional background characters.

The agent began the conversation with a monologue, briefly
introducing itself. This monologue was presented in NDS across
all study conditions to prevent participants from assuming that
the racially Black IVA spoke broken German due to its own low

!https://unity.com/de/releases/editor/whats-new/2021.3.31
Zhttps://www.zoom.com/de
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language proficiency and also to help participants familiarise them-
selves with the IVA. During the conversation, the agent reaffirmed
its German nativeness as well. Depending on the study condition,
the IVA either switched to FDS or continued in NDS, after the par-
ticipant spoke a few words themselves. A condition in which the
agent consistently used FDS from the start was not included, as this
would likely be perceived as non-native speech rather than FDS,
shifting the focus to a different research topic. Introducing a switch
ensured that the non-standard speech patterns were perceived as
intentional. The study was designed for the IVA to guide the conver-
sation by asking questions about the participant’s name, country of
origin, and preferred cuisine, maintaining the appearance of auton-
omy. The experimenter could select from two to four predefined
response options, which meant that the agent could only provide a
limited number of possible answers. To address unforeseen ques-
tions or responses from participants, a series of emergency buttons
were implemented, which triggered generic responses such as "yes",
"no", or "how nice". The setup consisted of two screens. One monitor
displayed the game view, i.e., the IVA and the environment. This
display was also shared with the participants via Zoom. The other
one exhibited the Wizard of Oz interface, with the buttons used to
control the agents and the interaction, as seen in Figure 1 (left).

3.1 Agents

The IVAs were created using the web-based 3D design and anima-
tion tool Autodesk Character Generator 3. As the focus is on Black
participants as well as ingroup-outgroup effects, the agents were di-
vided into two racially distinct groups, Black and White. The Black
IVAs were modelled after the average facial features of West African
people, while the White IVAs were based on European features 4.
The West African models were chosen as it was known prior to
recruitment that most participants would originally be from West
and Central Africa. The Black agents were designed to have darker
skin and eyes [47], shorter and broader nasal bridges with wider
nostrils [31, 61], fuller lips [18, 50], wider faces [31, 61], and tightly
curled hair [13]. In contrast, the White agents exhibited lighter
skin, lighter hair and eye colour, thinner lips, and less textured
hair [13, 18]. To minimise bias, all agents were dressed similarly
in short-sleeved T-shirts and jeans, with short hair. Four agents
in total were created: two from each racial group, with one male
and one female per race. This setup ensured that participants only
interacted with IVAs of the same gender, aligning with the cultural
norms of the target population [9, 23], and thus, eliminating gender
as a variable in the evaluation. The IVAs are shown in Figure 1
(right).

3.2 Speech

The study contains two language conditions: FDS and NDS. The text-
to-speech (TTS) software Amazon Polly > was used to generate the
agents’ speech, with the standard German voices "Vicki" for female
agents and "Hans" for male agents. This approach was chosen
based on previous studies suggesting that, while human voices

3https://charactergenerator.autodesk.com/
*https://www.artfido.com/this-is-what-the-average-person-looks-like-in-each-
country/

Shttps://aws.amazon.com/de/polly/
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are sometimes preferred, synthetically generated voices can yield
equivalent results [1, 54, 56]. The NDS files were generated without
any additional modifications.

A two-stage process was used to create the FDS speech files. First,
nine native German students (seven female, two male) recorded
speech samples based on Ferguson’s study [14], simulating how
native speakers communicate with low-proficient NNSs. Two in-
dependent coders, one with a linguistics master’s degree, analysed
these recordings according to FDS theories. Their analyses were
merged into a single codebook. Instead of relying solely on FDS the-
ories, recordings were incorporated to ensure the IVAs’ FDS aligned
with German speech patterns, as most FDS studies focus on English
and accommodation strategies can vary across languages [12, 28].
The FDS characteristics most frequently listed in the codebook were
implemented in the second step using speech synthesis markup
language (SSML) tags. For instance, vowel hyperarticulation was
achieved by doubling vowels and at the same time emphasising the
entire word. For each language condition (FDS or NDS), two MP3
files — one male and one female voice — were generated. The audio
files were then divided into smaller segments and integrated into
the Wizard of Oz interface.

3.3 Non-Verbal Behaviour

The non-verbal behaviour of the IVAs included facial expressions as
well as gestures, blinking and gaze behaviour. The facial expressions,
blinking behaviour and lip synchronisation were generated by the
SALSA LipSync Suite toolset by Crazy Minnow Studio ® and were
identical across all conditions. The gestures were downloaded from
Mixamo 7 and integrated into the Unity environment. For the NDS
condition, only beat gestures and occasional deictic gestures were
employed to imitate natural conversational behaviour. Based on
human-human FDS research [84], mainly iconic and deictic gestures
were used for the FDS condition. Deictic gestures were utilised
whenever the IVA asked the participants a question, and whenever
the IVA made a statement about itself or a place. Iconic gestures or
emblems were used each time the IVA described a relevant action.
Two NSs and one NNS tested the stimuli for each condition. For
NDS, participants rated speech on a 1-5 scale based on how native-
like the speaker sounded. For FDS, an additional question addressed
noticeable changes in speech over time. Language files were deemed
authentically NDS if rated above 3 and authentically FDS if rated
below 3 on native-like speech. The environment was iteratively
adjusted based on feedback from the three respondents.

4 METHOD

A 2 (FDS, NDS) x 2 (Black IVA, White IVA) between-subjects design
examined how Black non-native German speakers rate IVAs of
their racial ingroup and outgroup using FDS or NDS, and whether
FDS aids language comprehension. Participants were randomly
assigned to one of four conditions. As an online presence study,
participants registered via a virtual calendar and were informed
about the procedure in advance. After registration, they received an
automated confirmation and a Zoom link the day before the study.
Upon joining the meeting, participants were informed that their

Shttps://crazyminnowstudio.com/
"https://www.mixamo.com/
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camera and microphone had to remain on to ensure independent
completion. Communication with the experimenter was possible
in German, English, French, or Twi. After explaining the procedure
and answering any questions, participants gave informed consent
before the experimenter deactivated their camera and microphone
to begin screen sharing the Unity game. The interaction started
with the virtual agent’s monologue. Depending on the condition,
participants interacted with either a Black or White IVA perform-
ing FDS or NDS. They could ask questions at any time, and the
agent could repeat answers if needed. The interaction ended with
the IVA mentioning they had to catch the bus. Participants then
received a link to the online questionnaire via Zoom chat, which
they completed while remaining in the meeting. In addition to
German, the questionnaire was available in English and French as
well, as these two languages are among the most widely spoken
in Africa, reflecting the continent’s colonial history [94]. Any re-
maining questions were addressed during the debriefing session.
The study was approved by the ethics committee of the Institute of
Human-Computer-Media at the University of Wiirzburg (reference
number: 010823)

4.1 Measures

All respondents completed the same questionnaire across condi-
tions, which included an image of the agent they interacted with for
reference. This resulted in four versions of the questionnaire, cor-
responding to the visually distinct IVAs: male Black, female Black,
male White, and female White. The study description specified
that only people identifying as racially Black could participate. To
ensure this and serve as a manipulation check, a yes/no question
was included to confirm whether respondents categorised the Black
agent as part of their racial ingroup and the White agent as not.
Incorrect answers lead to an exclusion from further analysis.

Comprehension: To assess participants’ understanding of the
conversation, both subjective (s-) and objective (o-)comprehension
measures were used. The subjective measure asked respondents to
rate their understanding of the IVA interaction on a scale from 1 to
5, with 1 indicating "not at all well" and 5 "very well". The objective
measure consisted of a quiz [74], where participants had to identify
three statements made by the agents from three possible answers.
The questions included the agent’s original city, their favourite
food, and the reason for ending the conversation.

Helpfulness: The two items “helpful” and “useful” from [48]’s 12-
item scale was used to measure the perceived helpfulness of IVAs.
The scale, containing only these two items, was highly reliable with
Cronbach’s a = .91.

Warmth and Competence: To measure the perceived warmth and
competence of the IVAs, the questionnaire by [17] was used, featur-
ing five items for competence and four for warmth. The warmth
items included descriptors like "tolerant" and "warm" while the com-
petence items included items such as "competent” and "confident".
Participants rated how well these items, along with those measur-
ing perceived helpfulness, characterised the IVA on a scale from 1
= “not at all well” to 5 = “very well” The warmth and competence
scale showed high reliability, with Cronbach’s a = .84.

Level of Proficiency: An extract from the LEAP-Q [44] was used to
assess the respondents’ German language proficiency. Participants
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rated their proficiency in speaking, understanding and reading Ger-
man from 1 = "none" to 9 = "perfect”. Furthermore, respondents
indicated whether German was their native, second, or other lan-
guage to ensure only NNSs were included in the final analysis. This
scale demonstrated high reliability, with Cronbach’s a = .94.

Demographic Data: The demographic data collected in the study
consisted of gender, age, country of origin, highest level of educa-
tion and the device used to complete the study.

4.2 Participants

The sample was restricted to individuals who identified as racially
Black. Additionally, participants were required to have learned Ger-
man later in life, indicating it was not their first language [8, 87].
Given the challenging recruitment process, most participants were
drawn from referrals from former participants. Additionally, two
African churches in Hamburg, Germany, promoted the study dur-
ing services. A total of 132 people participated in the study, but
eight were excluded from further analysis for failing to recognise
the Black IVA as an ingroup member, identifying the White IVA
as an ingroup member, or indicating that German was their native
language. Ultimately, N = 124 participants (61 female, 62 male, 1 di-
verse who wanted to be assigned to a female IVA) were included in
the analysis. Their ages ranged from 18 to 64 years, with the major-
ity (44.4%) being between 25 and 34 years old. Mean age reporting
was not appropriate as ages were recorded in categories, making
them ordinal. Regarding country of origin, most participants (91.1%)
identified an African country, with the majority of them (62.9%)
being from West Africa. The mean German proficiency level was
M = 6.08 (SD = 1.87).

5 RESULTS

All analyses were carried out using the statistical software IBM
SPSS Statistics 27 8 with a significance level of .05. Additionally, the
add-on macro PROCESS ° was employed to conduct moderation
analyses. The prerequisites for the calculated tests were fulfilled,
unless otherwise stated.

5.1 Self-Reports

Levene’s tests showed homogeneity of variances across all variables
with p > .05, except for helpfulness (p < .05). Additionally, Shapiro-
Wilk tests indicated a deviation from normality for all variables.
Based on these results, a Welch ANOVA was conducted for the
variables comprehension, perceived warmth, and competence. The
results of the Welch ANOVA can be found in Table 2. Due to the
violation of variance homogeneity and normality, a Kruskal-Wallis
test was performed to assess perceived helpfulness. The means of
the latent variables are presented in Table 1.

Comprehension: Regarding the o- and s-comprehension measure
no significant differences were found between the conditions.

Helpfulness: Participants’ perceptions of the IVAs’ helpfulness dif-
fered significantly when comparing the conditions using a Kruskal-
Wallis test, H(3) = 14.27,p = .003. Subsequent post-hoc Dunn-
Bonferroni tests revealed statistically significant differences be-
tween the FDS-White and NDS-Black agents (z = —2.92, p = .021)

8https://www.ibm.com/de-de/
https://processmacro.org/download. html
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Table 1: Descriptive Values (Means) of the Latent Variables.

Latent Variables FDS NDS

Black White Black White

M(SD) M(SD)  M(SD) M(SD)
O-Comprehension 2.61(.50) 2.77(.43)  2.80(.55) 2.72(.58)
S-Comprehension  4.10(.91) 4.00(.97)  4.57(.86) 4.38(.94)
Helpfulness 3.95(.88) 3.39(1.16) 4.20(.86) 4.34(.71)
Warmth 4.22(59) 3.98(.79)  4.47(54) 4.44(.52)
Competence 3.81(.68) 3.61(.75)  4.04(.69) 4.18(.70)
Note. N = 124

and between the FDS-White and NDS-White agents (z = —3.50,p =
.003), with FDS-White agents being perceived as less helpful than
both the NDS-White and NDS-Black agents.

Warmth: In terms of warmth, significant differences were found
between the conditions. Again, post-hoc analysis using the Games-
Howell test (p < .05) revealed that these differences were specifi-
cally between the FDS-White and NDS-White conditions (—0.45, 95%
CI[-0.90,-0.01]) as well as the FDS-White and NDS-Black con-
ditions (—0.48,95% CI[—0.94, —0.03]), with the FDS-White agents
being rated significantly less warm than the NDS-White and NDS-
Black agents.

Competence: Similar to perceived warmth, significant differences
were found for agent competence between the groups. Here, a
Games-Howell post-hoc test (p < .05) showed that the difference
was specifically between the FDS-White and NDS-White agents
(=0.57,95%CI[—1.05,—0.08]), with the FDS-White agents being
rated as significantly less competent.

Table 2: Results of the Analysis of Variance (Welch ANOVA)

df1  df2 F p n?
O-Comprehension 3 66.18 0.84 .478  0.019
S-Comprehension 3 66.64 246 .070  0.057
Warmth 3 66.02 3.40 .023* 0.092
Competence 3 66.58 3.71 .016* 0.090
Note. N = 124
*p<.05

5.2 Influence of Race

Moderation analyses were conducted to examine whether the re-
lationship between the speech condition (FDS, NDS) and the per-
ceived helpfulness, warmth, and competence of the agents was
moderated by the agents’ race. The interaction terms were added
to the respective regression models after entering the main effects
of the independent and moderator variables.

Helpfulness: Regarding helpfulness, the overall model was sig-
nificant, F(3,120) = 5.39, p = .002, with an R? of .142. The results
showed a significant interaction effect, § = 0.71,p = .037, sug-
gesting that the relationship between the agents’ speech condition
(FDS, NDS) and their perceived helpfulness varies depending on
the agents’ race, F(1,120) = 4.47,p = .037, AR? = .033. Simple
slopes analysis revealed that White agents in the FDS condition
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were perceived as significantly less helpful than in the NDS condi-
tion, f = —0.96, p = .0002, 95% — CI[—1.45, —0.47]. Figure 2 shows
the moderation effect. For Black agents, the effect was less negative
and not significant (f = —0.25, p = .274).

Race of the IVA

@ = White
A = Black

Mean Perceived Helpfulness

Speech Condition

Figure 2: Results of the Moderation Effect of IVA’s Race on
the Relationship between Speech Condition and Perceived
Helpfulness of the IVA.

Warmth: The overall model was found to be significant for per-
ceived warmth, F(3,120) = 3.36,p = .021, R? = .092. However, the
interaction effect between speech condition (FDS, NDS) and agents’
race was not significant (§ = 0.20, p = .367). The change in R? due
to the interaction was minimal (F(1,120) = 0.82; p = .367, AR? =
.006).

Competence: In terms of competence, the overall model was
found to be significant, F(3,120) = 3.67,p = .014, R2 = .090.
However, race was not a considerable moderator of the relation-
ship between speech condition and perceived competence of the
IVA (F(1,120) = 1.69,p = .196,AR? = .013). Nevertheless, the
main effects of speech condition on both perceived warmth (f =
—0.45,p = .009,95%CI[-0.79,—0.11]) and perceived competence
(B =-0.57,p =.003,95%CI[-0.94, —0.20]) were significant.

5.3 Influence of Language Proficiency

Moderation analyses were calculated to analyse the influence of
language proficiency on the relationship between the speech con-
dition of the agents (FDS, NDS) and the comprehension of the
conversation as well as the perceived helpfulness, warmth, and
competence.

Comprehension: Regarding s-comprehension, the overall model
was significant, F(3,120) = 20.65,p < .001, R? = .308. The inter-
action between speech condition and participants’ language profi-
ciency was also significant with § = —0.218, p = .021, AR? = .042.
Simple slopes analysis showed that the use of FDS led to a decrease
in subjective understanding at moderate (f = —0.373,p = .013)
and high language proficiency levels (f = —0.782,p < .001).
However, the effect was not significant at low proficiency levels
(f = 0.035,p = .891). With o-comprehension, although the over-
all model was significant (F(3,120) = 5.18,p = .002, R? = .202),
adding the interaction term to the model could not explain a con-
siderable proportion of the variance, f = —.13,p = .078.
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Helpfulness: The regression analysis examining the effect of
speech condition on the perceived helpfulness of the agents, mod-
erated by language proficiency, yielded a significant overall model,
F(3,120) = 7.27,p = .0002, R%? = .181. The interaction between
speech condition and language proficiency was significant, f =
—0.199,p = .016, AR? = .033. Further analysis of the interaction
effect revealed, with increasing proficiency levels (f = —0.993,p =
.0001), speech condition significantly affected perceived helpful-
ness, with FDS leading to lower perceived helpfulness scores.

Warmth and Competence: In terms of warmth (F(3,120) = 3.61,
p = .0153,R? = .105) and competence (F(3,120) = 6.37,p =
.0005,R? = .129) both overall models were significant. However,
the interaction between speech condition and language proficiency
in the case of warmth (f = —0.090,p = .147) and competence
(f = —0.110, p = .1235) was not statistically significant.

6 DISCUSSION

This study aimed to investigate the perception of Black non-native
German speakers on FDS performed by an IVA and whether FDS
facilitates conversational comprehension using an interactive proto-
type. Furthermore, the impact of participants’ language proficiency
and the IVA’s racial affiliation was examined.

For H1a, no significant differences were found between the FDS
and NDS conditions regarding comprehensibility; therefore, Hla is
rejected. However, in terms of subjective comprehensibility of the
conversation, there was a trend for participants in the NDS con-
dition to rate the comprehensibility of the IVA higher than those
in the FDS condition, contradicting the findings of [33] and [59].
Instead, our results may align with [10]’s alternative explanation
that simplifying strategies may confuse language learners by in-
creasing cognitive load rather than enhancing comprehensibility.
Notably, the studies by [33] and [59], which reported comprehen-
sion advantages for FDS, only included clarifying strategies such
as hyperarticulation. Since we used both clarifying and simplifying
strategies based on NNS recordings and established FDS studies
[27, 49, 68, 92], it’s unclear if the higher comprehensibility in the
NDS condition really supports Chaudron’s explanation. Future re-
search should examine the specific effects of different FDS strategies
on comprehension.

H2a predicted that an IVA using FDS would be perceived as
more helpful than one using NDS. However, our results show that
White IVAs using FDS were rated significantly less helpful than both
White and Black IVAs using NDS. While Black FDS agents were also
perceived as less helpful than NDS agents, this difference was not
statistically significant. These findings contradict our hypothesis,
leading to the rejection of H2a. A possible explanation is that, since
no significant differences in comprehensibility were found, though
there was a tendency towards lower comprehensibility in the FDS
condition, agents using FDS may have been perceived as less helpful
for this reason.

We hypothesised that IVAs in the FDS condition would be per-
ceived as warmer (H3a) and more competent (H4a) than those in
the NDS condition. However, the FDS agents were rated signifi-
cantly less warm and competent than those in the NDS condition,
contradicting previous studies [8, 43] and leading to the rejection of
H3a and H4a. It’s important to note that both [8] and [43] focused
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on ratings of audio recordings, without participants engaging in
direct interactions with a person or IVA. As such, visual factors that
can influence a multimodal interaction were absent. To our knowl-
edge, this is the first study to examine NNSs’ perceptions of FDS
in an IVA interaction. Given the limited research in this area and
the reliance of most socio-psychological studies on non-interactive
experiments, our findings offer valuable insights. Additionally, [8]
found that participants perceived interlocutors as more competent
when they were perceived as friendlier. Since our FDS agents were
rated less friendly than the NDS agents, this could explain why
they were also viewed as less competent.

Regarding H2b, results showed that race significantly moder-
ated the perception of helpfulness. All FDS agents were seen as
less helpful than NDS agents, with the effect being more pro-
nounced for White agents. This aligns with SIT and the concept
of ingroup favouritism, where White outgroup agents were rated
less favourably, likely as a way for participants to maintain a posi-
tive self-concept [16, 30, 82]. Although H3b and H4b followed the
hypothesised direction, a significant effect was only found for the
relationship between language condition and perceived helpful-
ness, but not for perceived warmth (H3b) or competence (H4b),
leading to their rejection. Overall, the racial modelling of IVAs
partly triggered responses consistent with SIT, as participants per-
ceived White agents as part of their racial outgroup. Since IVAs
provide a resource-efficient alternative to studying human interac-
tions [6, 40], the study design can be adapted to explore how other
racial groups interact with IVAs, fostering inclusivity in research.

We predicted that participants’ language proficiency would neg-
atively moderate the relationship between language condition and
comprehensibility (H1b), perceived helpfulness (H2c), warmth (H3c),
and competence (H4c) of the IVA. The results partially support H1b,
with higher proficiency leading to lower subjective comprehensi-
bility ratings in the FDS condition, though this wasn’t reflected
in the o-comprehension test. Additionally, FDS agents were seen
as significantly less helpful with higher proficiency, supporting
H2c. No significant effects were found for H3c or H4c, though the
trends suggest a moderating effect, warranting further investiga-
tion with a larger sample. These findings align with research on
overaccommodation [5, 24, 71].

6.1 Limitations

As previously stated, the FDS of the IVAs in this study was mod-
elled on recordings of NSs who imagined interacting with NNSs.
Nevertheless, [75] have already observed that the method of imag-
ined FDS can potentially bias the results of studies, as imagined
FDS is similar but not identical to real FDS. Consequently, future
studies could base the FDS of the IVAs on recordings of real-life
interactions between NSs and NNSs. This method could ensure that
the behaviour of the IVAs is as similar as possible to that of humans.
Additionaly, the recordings on which the FDS behaviour of the
IVAs was based were independently coded by two individuals for
this study. Morphological and syntactic strategies employed dur-
ing FDS can be easily discerned by humans. However, errors may
occur during the coding process regarding more subtle phonetic
attributes. Thus, some studies that focus on the phonetic attributes
of FDS have used software for phonetic analyses, such as Praat
[25, 35]. To achieve more accurate coding, it would therefore be
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advantageous for future studies to utilise said software in addition
to human coders.

Furthermore, in the FDS condition, a switch was implemented
from NDS (used in the monologue) to FDS. Since FDS is typically not
adopted before recognising a conversational partner as non-native,
this switch was necessary to reflect both behavioural adaptation and
its trigger. However, the study design resulted in a switch (FDS) and
a non-switch (NDS) condition. Although implementing the switch
was crucial, we cannot determine its specific impact on the results.
Future studies could address this by introducing a control condition
in which IVAs use FDS from the outset. Moreover, the stimuli in
this study were iteratively adapted based on feedback from three
observers. While it was important to include the perspectives of
both NSs and NNSs in the study design, a more extensive pre-test
with a bigger sample size should be conducted in future studies to
enhance the validity of the stimuli.

As the first known study to assess NNSs’ perspectives on FDS
using IVAs, our experiment employed a Wizard of Oz design via
Zoom. This approach ensured greater control and standardisation
compared to fully autonomous conversational Al by predefining
system responses, reducing variability, and enhancing internal va-
lidity. Additionally, Zoom facilitated access to a geographically
diverse sample. Future studies could automate interactions with
Al to enable more natural conversations and facilitate large-scale
implementation [22, 37, 89]. Laboratory studies in virtual reality
can further strengthen results due to greater immersion and sense
of presence [41, 52], although potentially at the expense of the
sample size.

7 CONCLUSION

We investigated how Black non-native participants view an intelli-
gent virtual agent (IVA) using foreigner-directed speech (FDS) com-
pared to an IVA using native-directed speech (NDS), and whether
FDS aids in language comprehension. Additionally, we explored the
effects of racial dynamics and participants’ language proficiency on
these outcomes. Therefore, we conducted a 2(FDS, NDS) x 2(Black
IVA, White IVA) between-subject design in the form of an inter-
active prototype, where, depending on the condition, participants
engaged in small talk with an IVA. We found that FDS did not en-
hance the understanding of non-native speakers (NNSs); in fact, it
may have worsened comprehension especially for high-proficient
NNSs. Additionally, IVAs using FDS were perceived as less helpful,
less friendly, and less competent than those using NDS, with these
negative perceptions becoming stronger as NNSs’ proficiency in-
creased and when the IVA belonged to the racial outgroup. While
most of the findings contradict the initial hypotheses, the study
provides valuable insights into the perspective of Black people on
interaction with IVAs and at the same time highlights the need
to consider NNSs’ views in FDS research. Concurrently, to our
knowledge, this study is the first to investigate NNSs’ perception of
FDS using IVAs, laying the groundwork for future studies. Overall,
this study contributes to research on successful communication
between NSs and NNSs, as well as human-computer interaction, au-
tonomous agent research and linguistics. Furthermore, the results
suggest that findings from human-human NS-NNS interactions are
indeed transferable and applicable to interactions with IVAs.
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