
CONCLUSION
Our study demonstrates that preparatory gestures signifi cantly infl uence singers’ 
inhalati on types and resulti ng loudness. Specifi cally, the commonly used inward-
upward gesture combined with abdominal inhalati on leads to reduced chest wall 
expansion, decreased loudness, and delayed inhalati on and onset. While larger in-
halati ons and greater volume are not always desired, it is crucial in choral practi ce 
to recognize that the selected gesture aff ects breathing behavior and sound produc-
ti on. Therefore, gestures should be chosen to align with the desired inhalati on type.
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METHODS
Parti cipants: 18 choral singers (9 female, 9 male), aged 26.7 ± 9.8

Measurements: Chest wall kinemati cs (3D moti on capture) and audio recordings of sung tones. 

Sti muli: Four video sti muli with two congruent and two incongruent gesture-task combinati ons:

ABSTRACT
Previous studies have shown that a conductor’s preparatory gestures infl uence choral singers’ breathing behavior, loudness, and 
sound quality. Since these gestures are oft en paired with instructi ons on desired breathing techniques, this study investi gated wheth-
er congruent and incongruent combinati ons of gestures and breathing instructi ons aff ect breathing behavior and vocal loudness.

In a within-subjects design, 18 choristers were asked to respond to four diff erent video sti muli, consisti ng of two congruent and 
two incongruent gesture-instructi on combinati ons. Respiratory behavior and vocal producti on were measured using 3D moti on 
capture to analyze chest wall kinemati cs, alongside voice recordings. The data were tested for signifi cance using repeated mea-
sures ANOVA and Bonferroni-corrected post hoc tests.

The results reveal that the used preparatory gesture has an infl uence on the predetermined inhalati on type. Specifi cally, the com-
monly used inward-upward gesture paired with abdominal breathing led to a reducti on in chest wall expansion and decreased 
vocal loudness. These fi ndings align with the sti mulus-response compati bility concept, which suggests that incongruent task com-
binati ons increase cogniti ve load, causing delays and poorer performance. In contrast, congruent gesture-task pairings facilitate 
smoother and faster responses, enhancing performance. Theoreti cal explanati ons draw on e.g. the dual-route model of acti on 
control. While congruent task pairs acti vate automati c pathways, leading to fast, effi  cient performance, incongruent pairs require 
controlled processing, slowing reacti on ti mes.

For choral practi ce, it is essenti al to consider the signifi cant infl uence of conducti ng gestures on breathing behavior and sound 
producti on. Conductors should carefully align gestures and verbal instructi ons to avoid sti mulus-response incompati bility eff ects 
and opti mize breathing effi  ciency and vocal quality.

DISCUSSION
According to experimental psychology, incongruent task pairs oft en lead to delayed reacti ons 
and weaker outcomes due to sti mulus-response compati bility eff ects. Our study investi gated 
whether similar eff ects occur with incongruent gesture-task combinati ons in the context of cho-
ral singing with a conductor. 

The results demonstrated that the inward-upward gesture, when paired with abdominal breat-
hing, led to a signifi cant reducti on in inhalati on volume by 6.7% and a 12% decrease in mouth 
opening compared to the congruent pairing. This resulted in a delayed inhalati on and tone on-
set. In contrast, the outward gesture did not interfere with clavicular breathing tasks and even 
facilitated thoracic expansion. 

These results indicate that the inward-upward gesture may unconsciously signal constricti on, im-
pairing abdominal breathing, while the outward gesture appears to promote expansion. The de-
lays observed under the Abdominal Incongruent conditi on may be explained by dual-route mo-
dels of acti on control, incongruent pairs require controlled processing, slowing down executi on.

RESULTS
Chest Wall Kinemati cs

• The Abdominal Incongruent conditi on (inward-upward gesture + abdominal 
 breathing) resulted in signifi cantly lower chest wall expansion, losing about 
 6.7% of total volume.
• Clavicular incongruent conditi on (outward gesture + clavicular breathing) 
 showed no constraint on clavicular breathing.

Sound Pressure Levels

• The outward preparatory gesture led to louder tones (mean SPL: +5.5 dB).

Onset Time

• The Abdominal Congruent sti muli showed a quicker onset (20 ms faster) 
 than incongruent one.
• No signifi cant diff erences in onset were observed in the clavicular conditi ons.

Mouth Opening

• A 12% smaller mouth opening was observed in the Abdominal Incongruent 
 conditi on compared to the abdominal congruent conditi on.

REFERENCES
Find the paper with references here:

CONTACT
sarahlisett e.platt e@fh nw.ch


