Do Georgian learners of German differ in their plosive production from German natives?
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Following Russian and English, German is the third most important foreign language in Georgia
with around 40,000 learners in the country (DAAD, 2017). This pilot study investigated acoustic
and articulatory differences in fortis plosive production between Georgian L2 speakers of German
and German native speakers. The data analyzed here was recorded as part of a larger multi-channel
production study of German, Georgian and English ejectives. German epiphenomenal ejectives
were elicited which result from an overlap of a word-final fortis plosive and a following low,
glottalized vowel (Simpson, 2014). Therefore, only fortis plosives were included in the material.
The current analysis was based on 5 Georgian and 5 German native speakers. Voice onset time
(VOT), duration of persevering vocal activity during closure, called voicing, as well as mean larynx
height, also known as larynx trace (LT) (Rothenberg, 1992), were used as measures. Relative values
for VOT and voicing were calculated to account for known differences in speech rate between L1
and L2 speakers (Menke, 2018). We used linear mixed-effects models (Bates et al., 2015;
Kuznetsova et al., 2017) for statistical analysis. The model included fixed effects NATIVENESS
(levels L1 and L2; treatment-coded) and PLOSIVE (levels /p/, /t/, and /k/; deviation-coded), the
interaction of both fixed factors and random intercepts for speaker and word. There were no
significant effects in the model for voicing (fig. 1 right). L2 speakers only differed significantly
from L1 speakers in shorter VOT for /p/ than the grand mean (fig. 1 left) and higher larynx height
for /p/ (fig. 2). Native speakers of German were consistent in their mean larynx height with regard
to different places of articulation (fig. 2). Because of the large similarities between both groups, we
conclude that Georgian L2 speakers showed relatively high proficiency in German. Future analysis
includes the entire available data and non-linear regression models for LT.
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Figure 1: Relative VOT (left) and relative voicing (right) for L1 and L2 speakers of German per plosive phoneme. Horizontal red line
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indicates grand mean of dependent measure for L1 and L2 speakers.

Figure 2: Mean larynx trace (LT) for L1 and L2 speakers of German per plosive phoneme. Horizontal red line indicates grand mean
of dependent measure for L1 and L2 speakers.

0.6

o
w

mean LT
o
P

©
w

relative voicing

o
o

<
N

o
S

0.0

L2

Ip/

W

L]

L2

-0.6

p/

i

K/

Plosive

Ip/

n

/k/

K/

Plosive

Ip/

n

K/




References

Bates, D.; Machler, M.; Bolker, B. & Walker, S., Fitting linear mixed-effects models using lme4,
Journal of Statistical Software, 2015, 67(1), 1-48.

DAAD, Georgien. Daten & Analysen zum Hochschul- und Wissenschaftsstandort, DAAD-
Bildungssystemanalyse, 2017.

Kuznetsova, A.; Brockhoff, P. B. & Christensen, R. H. B., ImerTest package: tests in linear mixed
effects models, Journal of Statistical Software, 2017, 82(13), 1-26.

Lisker, L. & Abramson, A. S., A cross-language study of voicing in initial stops: Acoustical
measurements, Word, 1964, 384—422.

Menke, M., Voice onset time and the child foreign language learner of Spanish, Contemporary
trends in Hispanic and Lusophone linguistics: Selected papers from the Hispanic Linguistic
Symposium, MacDonald, J. E. (ed.), 2018, 237-258.

Rothenberg, M., A multi-channel electroglottograph, Journal of Voice, 1992, 6, 36—43.

Simpson, A. P. Ejectives in English and German - linguistic, sociophonetic, interactional,
epiphenomenal?, Celata, C., Calamai, S. (eds.), Advances in Sociophonetics. John
Benjamins. number 15 in Studies in language variation, 2014, 189-204.



