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ABSTRACT

Up to now, most studies investigating speech adap-
tion towards non-native addressees focused on L2
speakers with a low proficiency of English. Here, we
examine task-based conversations when speaking to
mid to high proficient L2 speakers of German. We
compare articulation rate, vowel duration, and vowel
space area of 20 German L1 speakers when convers-
ing with L1 German speakers and with L2 German
speakers of L1 English. As expected, we find no ef-
fect of addressee on vowel duration, while articula-
tion rate is slower for non-native addressees, regard-
less of proficiency, compared to native addressees.
However, vowel space area does not change for dif-
ferent addressees, contrary to enlargement reported
for English non-native addressee register. The re-
sults will be discussed with respect to L2 proficiency
and phonetic convergence.

Keywords: Foreigner-directed speech, German,
hyperarticulation, register

1. INTRODUCTION

Speakers adapt their linguistic behaviour to the spe-
cific demands of the communicative situation – they
employ different registers [1]. Besides situational
variables such as setting or topic, the addressee’s
characteristics are another factor influencing regis-
ter choices. Previous studies [2, 3, 4] show that
speakers accommodate their linguistic behaviour to
the (presumed) traits of the addressee. One of
these traits is the addressee’s linguistic background:
Speakers shift into another register when commu-
nicating with a non-native interlocutor, which is
called non-native addressee register (NNAR) or for-
eigner directed speech (FDS) [5]. On the phonetic
level, NNAR features lower articulation rates, louder
speech, and hyperarticulations [6, 7, 5]. The lat-
ter has often been accessed by the vowel space area
(VSA), i.e. the area spanned by the first and sec-
ond format of the corner vowels /i:, a:, u:/, and
was mainly found for English NNAR, probably as
a means to extend the perceptual distance of vowel
categories in order to avoid confusion between them

[5]. Vowel space extension was not consistently
found in all languages investigated (e.g., not for Ara-
bic NNAR, see [8]) and might be dependent on the
size of the vowel inventory [5]. Results on VSA ex-
tension remain inconclusive and mostly focussed on
the English language. As has been found by [9, 10],
hyperarticulation in vowels is not related to vowel
length. A much more consistent adaptation towards
non-native speakers is a lower articulation rate, cf.
[9, 7, 11]. While [9] report that adaptations in speech
rate are mostly a result of longer pauses instead of
a slower articulation rate, [11] find a longer mean
word duration for English NNAR.

For German, research on NNAR has been focused
mostly on qualitative parameters adapted towards
low proficiency addressees [12, 6]. It is, however,
difficult to differentiate in these studies between the
addressee’s low-level proficiency, the lower pres-
tige of the addressee’s L1, and possible power im-
balances that might create a negative bias influenc-
ing linguistic behaviour [12]. It remains largely
unknown what the features of German NNAR are
when elicited by mid to high proficiency addressees
whose L1 is (ideally) not subject to a negative bias.
In the present study, we address this issue: We in-
vestigate whether German L1 speakers adapt their
vowel space area (VSA), vowel duration (VD), and
articulation rate (AR) when talking to non-native ad-
dressees with mid to high proficiency levels in Ger-
man, with English as their L1 (considered as pre-
sitigous in Germany [13]), when compared to the
same setting, but with German L1 interlocutors. We
additionally assess the influence of the addressee’s
proficiency (self-reported mid vs. high proficiency).

For this purpose, we conduct a corpus-based
study comparing participants’ VSA, VD, and AR
when talking to German native addressees or non-
native addresses with mid to high proficiency. We
expect to find an increased VSA when speakers
are conversing with non-native interlocutors with a
stronger effect for interlocutors with a lower profi-
ciency (Hyp. 1). Likewise, it is predicted that the
participants decrease their AR when speaking with
non-native interlocutors, with a stronger effect for
lower L2 proficiency (Hyp. 2), as shown in previous
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studies [5]. We do not expect any adaptions con-
cerning vowel duration (Hyp. 3), as indicated by
[9, 10]. The present study thus allows us to gain a
better understanding of the phonetic level of NNAR
in German for mid-to-high proficiency interlocutors.

2. METHOD

2.1. Corpus and annotation

In the Corpus of Non-Native Addressee Register
(CoNNAR) we compare the data of 20 German L1
speakers (10 female; age 20–38 years, mean age =
26 years, sd = 4.5 years) who passed through our
experiment twice with instructed interlocutors (con-
federates): Once with another German L1 speaker
(L1 confederate, n = 4) and once with an English
L1 speaker (L2 confederate, n = 4) with mid to high
proficiency in German (self reported proficiency lev-
els of B1 to C1 CEFR [14]). Two of the L2 con-
federates originate from the US, two from Southern
England. Both varieties of English can be consid-
ered similarly familiar and prestigious in German
[15]. L1 and L2 confederates were matched in age
and gender, creating confederate pairs differing in
the non-natives’ German proficiency. Each confed-
erate conversed with five experimental participants.
The order of L1 and L2 confederate experiments was
counterbalanced.

Each experimental session (n = 40) consisted of
a word list with the sentence Sage X bitte ‘Say X
please’ with X being a bisyllabic word containing all
monophthongs of German in stressed position. The
word list was read in a break-out room with only the
participant and the experimenter. Next, participants
conversed for 8 minutes about a topic of their choice
and then solved two Diapix tasks, 8 minutes each (a
spot-the-difference task where both interlocutors are
given slightly different versions of the same picture
with the goal of finding all differences, [16, 17]).
The original Diapix picture materials by Baker &
Hazan [17] were translated into German and adapted
to elicit as many corner vowels without being overly
obvious [18]. In the second Diapix confederates
were instructed to ask for a clearer pronunciation af-
ter 3 to 4 found differences. Free conversation and
the Diapix tasks were held in break-out rooms with-
out the experimenter. Lastly, participants read the
word list again in a break-out room and filled out a
questionnaire after the second session.

Due to the COVID-19 pandemic the interlocutors
were placed in different rooms and connected via
Zoom. The data was recorded using directional mi-
crophones (Sennheiser) via Audacity [19] in a stereo
file. The recordings lasted about one hour per ses-

sion, participants were paid 11C/h. The collected
data was transliterated using Praat [20], the seg-
mentation of sounds was carried out automatically
using the WebMAUS service [21]. We measured
the frequencies of the first and second formant and
vowel durations for the target vowels [a:], [i:], and
[u:] in stressed and accented position within con-
tent words. In the Diapix task, we focused on tar-
get words in the pictures’ written parts. If partici-
pants produced less than 2 target vowels per Diapix
from reading those written parts, additional target
vowels in stressed and accented position were anno-
tated manually, avoiding diphthongisation due to r-
vocalisation or following vowels. In case there were
not enough target words following these conditions
syllables without word stress were also accepted (7
cases). All target vowels were annotated manually.
The beginning of each vowel was marked at the ris-
ing zero crossing of the first complete period, its end
at the zero crossing of F2 fading.

2.2. Data preparation and measurements

The annotated word lists and Diapix tasks were con-
verted into an EMU database [22] with the R pack-
age emuR version 2.3.0 [23]. The Praat formant
tracker was used to calculate formants [24], using
gender-specific formant ceilings (5000 Hz for male,
5500 Hz for female speakers). All formant trajecto-
ries were checked and manually corrected for obvi-
ous tracking errors in the EMU database.

For measuring the three corner vowels /i:, a:,
u:/, five measure points in the center of the vowel
were extracted for F1 and F2 and normalised us-
ing Lobanov’s normalisation method [25]. Based on
the normalised F1 and F2, we calculated the VSA
using the following formula for triangle area in a
Euclidean plane: V SA = |1

2 ∗ ((F1i ∗ (F2a −F2u)+
F1a ∗ (F2u −F2i)+F1u ∗ (F2i −F2a))|

For articulation rate the syllable number is auto-
matically detected based on the orthographic tran-
scription by using the R-package sylly.de version
0.1.2 [26]. The total number of syllables per speaker
in each Diapix task was summed and divided by to-
tal length of articulation (in sec.) excluding silent
pauses, turn transitions, and extra- and paralinguis-
tic events such as laughing, clicks and background
noises as well as pseudonymised tokens.

3. RESULTS

According to Hypothesis 1, we expected an increase
in VSA for non-native addressees compared to L1
addressees with a stronger effect for mid proficient
learners (B1-B2) than high proficient learners (C1).
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As can be seen in Figure 1, our data does not con-
firm this hypothesis. Even though participants show
a larger VSA when speaking to non-natives with B2
proficiency than to the L1 confederate (cf. L1B2 in
Figure 1), the results did not show any significant
effects of addressee or their L2 proficiency on the
VSA, as evaluated by a linear mixed-effects model
with normalised VSA as dependent variable and
confederate pair (L1B1, L1B2, L1C1_1, L1C1_2)
as well as language (L1 vs. L2) as independent vari-
able, including random intercepts for participants.
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Figure 1: Normalised vowel space area of the
L1 participants per confederate pair (L1B1, L1B2,
L1C1_1, L1C1_2) and addressee (L1 vs. L2) for
each of the two Diapix tasks.

In Hyp. 2 we expected to find a slower AR for
non-native addressees compared to L1 addressees
with a stronger effect for mid than high proficient
learners. Figure 2 shows the AR per speaker sorted
by confederate pairs. It can be seen that partici-
pants tend to decrease their AR with non-native in-
terlocutors with mid level L2 proficiency (B1, B2)
compared to L1 interlocutors. These speakers tend
to behave similarly though individual speakers de-
viate from the described pattern. In contrast, par-
ticipants maintain or increase their AR when con-
versing with advanced L2 speakers (C1_1, C1_2).
We calculated a linear mixed-effects model with AR
as dependent variable and confederate pair (L1B1,
L1B2, L1C1_1, L1C1_2) as well as language (L1
vs. L2) as independent variable, including random
intercepts for participants. Participants speak slower
when talking to an L2 confederate than to an L1 con-

federate (β = .1,se = .05, p < .05). There was no
significant effect for confederate pair.
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Figure 2: Mean articulation rate of L1 partici-
pants per confederate pair (L1B1, L1B2, L1C1_1,
L1C1_2) and addressee (L1 vs. L2) for all Diapix
tasks

Figure 3 shows a scatterplot with regression lines
of articulation rates and VSA per participant sorted
by the interlocutors’ proficiency (L2B1-2 vs. L2C1
vs. L1). The correlations of normalised VSA and
AR for every proficiency level did not reach signifi-
cance, as calculated by a Pearson’s correlation test.

Figure 4 shows boxplots for vowel duration per
target vowel and proficiency. Speakers do not
change vowel duration depending on the addressee.
For none of the target vowels /i: a: u:/ the differ-
ences in duration based on the confederates’ L1 or
L2 proficiency reached significance, based on a lin-
ear mixed-effects model with duration as dependent
variable and vowels as well as confederate pairs as
independent variables, with participants as random
intercepts. The null result of vowel duration confirm
Hypothesis 3.

4. DISCUSSION

We investigated whether speakers change their ar-
ticulation rate, vowel space area, and vowel dura-
tion when conversing with a non-native addressee
with mid to high German L2 proficiency compared
to German L1 addressees. In summary, VSA and
vowel duration show no effect of the addressee
while articulation rate is slower for non-native ad-
dressees compared to L1 addressees independent of
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Figure 3: Vowel space area and articulation rate
in both Diapix tasks per participant speaking to L1
or L2 confederates with varying proficiency lev-
els.
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Figure 4: Duration of target vowels in Diapix
tasks per confederate pair and the non-native’s L2
proficiency.

the non-native addressees’ proficiency. [27] report
that hyperarticulation, measured as VSA extension,
might be language-specific: A larger vowel inven-
tory might lead to more hyperarticulations in order
to minimise overlap between categories. German
and English have a similarly large vowel inventories
[28] (with 15 full vowels in German [29]). How-
ever, while hyperarticulations are regularly reported
for English [5, 7], we find none for German. The
absence of VSA extension in our data questions hy-
perarticulation as a feature dependent on the vowel
inventory – at least in NNAR for mid to high profi-
ciency addressees. Concerning vowel duration, our
results confirm previous studies [9, 10] that find no
influence of the addressee on vowel duration. As in-
dicated by [11], articulation rate tended to be slower
for non-native addressees though we do not find an
effect of the non-natives’ proficiency. This could
be due to the addressees’ higher proficiency or the
fact that we examine articulation rate instead of
speech rate (where slower speech rate was a conse-
quence of longer pauses rather than vowel length-
ening). It is possible that pauses are longer de-
pending on the non-natives’ proficiency in German
NNAR (similarly to English NNAR, cf. [9]). The
differences between our results and previous stud-
ies could stem from varying situational factors such
as the absence of an actual interlocutor in favour of
an imaginary one in [9] which [30] found to result
in a stronger effect than a natural interlocutor, non-
native addressees with different L1 or proficiency
levels that might be subject to a bias [11], or differ-
ent conversational tasks (e.g., Diapix task compared
to free conversations [10]).

For a more in depth analysis, more data on Ger-
man NNAR are necessary to statistically confirm the
tendencies found in the present study. Additionally,
variation in AR could be due to phonetic conver-
gence: [31] report that Dutch L1 speakers converge
to L2 speakers (inter alia in speech rate) though the
effect was stronger for non-native addressees with
lower accent ratings. This indicates that our partici-
pants’ AR measurements might be influenced by the
confederates AR. Future studies should take align-
ment into account and include the confederates’ data
as well. Therefore, we are planning to include ef-
fects of phonetic convergence in our analyses.
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