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Research has shown that articulatory measures, more specifically, the amount of jaw lowering 
(i.e. mouth opening) during speaking, are closely correlated with the language-specific 
rhythmical structure of a spoken utterance. The difference in jaw displacement not only directly 
reflects varying syllable-stress levels in production [1, 2, 3, 4, 5], but also it has a strong 
correlation with perceptual ratings of syllable stress [6, 7]. English shows metrically strong stress 
by increasing jaw displacement on syllables, whereas for languages like French, Chinese and 
Japanese places maximal jaw displacement on the final prosodic unit (e.g., syllable) of a phrase. 

These findings have significance for language 
learning applications. As reported in [8, 9], second 
language learners transfer their first language rhyth-
mical structures in terms of jaw displacement patterns 
when speaking their second language, as shown in 
Figure 1 (reproduced from [8]).  The left column 
shows the jaw patterns of the L1 speakers of an 
English, a Japanese, and a French sentence, re-
spectively, and the right columns, the corresponding 
patterns of L2 speakers of these sentences. The L1 
and L2 patterns are different, with the L2 patterns 
reflecting the rhythmic structure of their first 
language. The resulting foreign accent not only bears 
the risk of stigmatizing speakers in social respects. It 
often also hampers speech communication, e.g., in 
terms of identifying words or conveying information-
structure or turn-taking signals. Furthermore, in 
public speaking, pronounced and dynamic jaw 
movements (esp. lowerings for open vowels) make a 
speaker sound more passionate and captivating and 
are, thus, important for his/her charismatic impact on 
listeners [11]. In addition, recent work has reported 
jaw movement changes associated with cross-cultural 
differences in expressions of attitudes, e.g., [12, 13].  

A challenge that is addressed in this paper is how to obtain these jaw-displacement data 
from speakers, particularly at a larger scale. Currently, the amount of obtainable data is limited 
by the expense, complexity, and usability of equipment, i.e., X-ray microbeam and EMA 
(AG500 and NDI WAVE). EMA involves gluing sensors on various articulators, and on the 
mandible incisor to assess jaw displacement. Using EMA is time-laborious and skill-demanding, 
both of which limits the number of speakers who can be examined. 

Figure 1: Jaw displacement in native and 
non-native rhythm. 
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This paper reports on a new articulatory device that was developed by Niebuhr in colla-
boration with electrical engineers at Southern Denmark University: The Mandible Action Re-

lated Rhythm Signals (MARRYS) 
cap (Figure 2). Based on stereo 
signals of two stretch-sensor 
transducer belts that lead from the 
wearer's cheeks to a connector at 
the chin (cf. the RIP [14]), the 
MARRYS cap is more handy, 
mobile, and affordable than EMA 
and some other apparatus of simi-
lar functions. MARRYS is suit-
able for all kinds of phonetic 
analyses, be it classroom teach-
ing/training, scientific lab studies 
on jaw-related vowel targets or 
rhythm patterns (see [10]). Speci-

fically, it can be used to help teach more native-like expressions of attitudes for different cultures, 
such as dominance or friendliness. It is effective too in rhetorical trainings to assess, visualize, 
and improve a speaker’s public-speaking performance. This study will examine the validity and 
precision of jaw-displacement data collected by MARRYS and present results from interaction-
design research usability tests based on the established System Usability Scale (SUS) [15]. 
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Figure 2: A configuration of Mandible Action Related 
Rhythm Signals (MARRYS). 
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