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Common Voice Science Issues for the 
Choral Conductor.” 

The ultimate goal of every choral re-
hearsal is the creation of a strong, healthy, 
and vibrant choral tone. Most choral con-
ductors would agree that the foundation of 
good vocal tone is proper breath support.1

However, the current pedagogy of breathing 
for choral singing lacks a consistent connec-
tion to both modern scientifi c research and 
historical vocal pedagogy. Historically, most 
early teachers of singing minimized the im-
portance of breath “support” (the modern 
approach) in favor of emphasizing glottal 
resistance.2 Scientifi cally, we are now able 
to see and measure vocal processes through 
modern technology that were a mystery 
even a decade ago.

Given this lack of scientifi c and histori-
cal integration into the current repertoire 

of choral pedagogy, the most commonly 
accepted techniques for choral breathing 
may be incomplete. Both modern scientifi c 
studies and historical literature re-confi rm 
three useful principals that may help refi ne 
our pedagogy: fi rst, that the full use of 
both the chest and abdomen is necessary 
for good breathing; second, that opposing 
muscular forces must be balanced during 
controlled expiration; and third, that good 
breath support is entirely dependent upon 
fi rm glottal closure.

The Science of Breathing
 “Breath support” is perhaps more dif-

fi cult to defi ne than any concept in choral 
pedagogy. William Vennard defi ned breath 
support as good control of subglottal pres-
sure.3 If this is correct, then an understanding 
of breath support requires an understanding 
of the underlying concepts of both subglot-
tal pressure and airfl ow. Turning a hose on 
at the spigot increases the fl ow of water. 
Partially obstructing the opening with your 
thumb increases the pressure just behind 
the opening. Both of these concepts work 
together to yield greater velocity in the 
water coming out of the hose. As it relates 
to breathing, the airfl ow is the measure of 
the volume of air passing through the vocal 
opening, as managed by the musculature of 
the rib cage and abdomen. The subglottal 
pressure is the measure of air pressure just 
below the vocal mechanism, which is man-
aged by the laryngeal structures. Airfl ow is 
directly linked to subglottal pressure, just 

as in the garden hose illustration, and good 
vocal tone is largely a result of the right 
balance of subglottal pressure and airfl ow.4

Increasing the airfl ow yields little to no result 
if there is insuffi cient resistance to increase 
the subglottal pressure. In order to manage 
subglottal pressure and airfl ow, singers must 
learn to manipulate both expiratory force 
and glottal resistance.

Expiratory Force
The combination of processes that 

works to move air out of the lungs past 
the vocal folds is called expiratory force. 
The muscular activity of the abdomen and 
chest, both of which are a necessary part of 
a well-supported tone, have been a primary 
focus of choral pedagogy.5 Particularly, teach-
ing choral singers to utilize the muscles of 
the abdomen to support their tone was a 
staple of choral pedagogy for most of the 
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twentieth century.6 As part of this abdominal 
approach to breath support, much atten-
tion was focused on the diaphragm, which, 
unfortunately, has been misunderstood for 
years as a component of the expiratory sup-
port process.7  The diaphragm—an inverted 
bowl-shaped muscle that forms the fl oor of 
the thorax and the roof of the abdominal 
cavity—is actually a muscle of inspiration 
that contracts to draw air into the lungs, 
and relaxes during expiration (in our case, 
singing).8 The abdominal breathing method, 
though popular among choral conductors, 
robs singers of a signifi cant amount of lung 
capacity and breathing power by ignoring 
the contribution made by the chest to a 
well-supported tone.

The chest, in addition to the abdomen, is 
a critical factor in breath support for sing-
ing.9 The intercostal muscles of the chest are 
used to expand and collapse the ribcage, 
and have received less attention than the 
abdomen in the pedagogical literature of 
choral singing.10 The external intercostals 
lift and expand the ribcage and lungs, which 
draws air into the lungs. During expiration, 
the internal intercostals contract the ribcage, 
collapsing the volume and forcing air out 
of the lungs. Because the surface area of 
the lungs attached to the ribcage greatly 
exceeds that attached to the diaphragm, 
utilizing the ribcage for both inspiration and 
expiration allows a greater volume of air 
to be processed. It should be noted that 
thoracic breathing—using the chest—is 

quite different from clavicular breathing, and 
the two should not be confused.11 Thoracic 
breathing expands the chest wall outward 
to increase the circumference of the chest 
and the volume of the lungs, and does not 
involve the shoulders and clavicles. Choral 
singers could easily be taught to utilize the 
chest without adding unnecessary tension 
by raising the shoulders.

Scientifi c studies have shown that dur-
ing elite classical singing, there is a complex 
interaction between both the thoracic and 
abdominal muscle groups.12 Watson and 
Hixson discovered that both the rib cage 
and abdomen are highly active in all subjects 
during classical singing.13 Inspiration begins 
with the contraction of the diaphragm and 
the relaxation of the abdominals. This is 
followed immediately by an expansion of 
the chest cavity, caused by the action of the 
external intercostals. This combination of ab-
dominal and thoracic expansion is the most 
signifi cant way to increase the volume of the 
lungs.14 At a specifi c point during the breath-
ing cycle, usually as the singer begins to sing, 
the balance of power shifts to the muscles of 
expiration. As the diaphragm relaxes slightly, 
the abdominals and internal intercostals 
contract, putting pressure on the lungs and 
expelling air. During expiration, the external 
intercostals and diaphragm remain slightly 
contracted in order to provide resistance to 
the expiratory force from the internal inter-
costals and abdominals. This resistance keeps 
the expiratory muscles from contracting too 
quickly and air from being forced out too 
rapidly. When supporting a sung tone using 
this method, the abdominal muscles exert 
pressure on the lower portion of the lungs 
while the intercostals are engaged to exert 
pressure on the upper portion of the lungs, 
resulting in maximum expiratory force.15

Many choral conductors commonly employ 
the abdominal breathing technique, but the 
balanced breathing approach described here 
provides the singer with more direct control 
over airfl ow and subglottal pressure, and is 
the best method for consistent breath sup-
port.16 Singers must be able to control and 
balance all these muscular forces in order 
to maintain the correct level of airfl ow and 
subglottal pressure. Unless choral singers are 
made aware of, and trained in the control of, 
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the muscles of both the abdomen and the 
chest, this kind of control is unlikely.

Glottal Resistance
Expiratory force, an essential component 

of supported singing, must be accompanied 
by appropriate resistance from the vocal 
folds. Glottal confi guration has a signifi cant 
impact on subglottal pressure, but unfor-
tunately this concept has been conspicu-
ously absent from the literature of choral 
pedagogy.17 Without an appropriate con-
fi guration of the vocal folds, even the most 
“well-supported” airfl ow will sound breathy 
and weak. The limitations of this article pre-
vent a full review of the anatomy related to 
glottal closure. However, fi rm glottal closure 
is the result of the contraction of two sets of 
laryngeal muscles – the inter-arytenoids and 
the lateral crico-arytenoids.18 Contracting 
both sets of muscles brings the arytenoid 
cartilages together while the remaining 
three-fi fths of the vocal folds oscillate.19

Engaging only one of these sets of muscles 
results in either a loose glottal confi guration 
or a posterior glottal “chink,” both of which 
cause breathiness and weak tone quality.

Schneider and Bigenzahn report that be-
tween 1998 and 2000, 546 normal-speaking 
young females underwent videostroboscopic 
and voice range profi le examinations and it 
was discovered that a large majority (76.2%) 
of subjects studied showed an incomplete 
glottal closure during soft phonation, both 
speaking and singing. When increasing the 
intensity, a signifi cant percentage (34.9%) 
still showed incomplete closure.20 Additional 
studies indicate that glottal closure is essen-
tial to a well supported tone. Sonninen re-
ports that subglottal pressure is determined 
by both respiratory and glottal forces.21 

Thorpe describes that an increase in support 
for singers meant a raised rib cage, active 
ribs, a reduced airfl ow, and some type of 
glottal adjustment.22 Austin states that the 
opposing forces of breath and resistance are 
required to make a beautiful tone.23 Choral 
ensembles and individual singers would ben-
efi t greatly if choral conductors spent time 
working toward complete glottal closure and 
fi rm phonation as part of the breath support 
training process. Unless trained to do oth-

erwise, most singers will not sing with fi rm 
glottal closure, and there is a written legacy 
of vocal pedagogy that supports this idea.

Breath Support in 
Historical Singing Treatises

Vocal pedagogy of the eighteenth and 
nineteenth centuries provides many valuable 
insights and techniques that were not carried 
forward in the tradition of choral singing. The 
Complete Treatise on the Art of Singing by 
Manuel Garcia II codifi ed a great deal of 
vocal pedagogy and provides an appropri-
ate starting place to examine the historical 
literature. Perhaps most signifi cant to note 
regarding Garcia’s teaching and writing is that 
he devoted very little time to breathing (only 
about one-half of a page in his Treatise) and a 
great deal more to the actual production of 
tone.24 In spite of this absence of breathing 
instruction in his treatise, Garcia did suggest 
that singers should take a quiet breath with 
a raised chest and lowered diaphragm. He 
continued that “to advise the abdominal 
breathing exclusively would reduce by one 
half the element of strength most indis-
pensable to the singer, the breath.”25 Garcia 
strongly believed that breathing power was 
related to glottal resistance. He advocated 
fi rm glottal closure and the use of the coup 

de la glotte or glottal onset in training glot-
tal closure.26 Following Garcia, the physician 
Louis Mandl (1812–81) taught the lutte 
vocale, or “vocal struggle.”27 This struggle, 
as he described it, was a balance between 
inspiratory and expiratory muscular forces. 
Francisco Lamperti (1813–92) advocated 
abdominal (belly-out) breathing only. He 
also taught reduced airfl ow by placing a lit 
candle in front of the lips of a singer. If the 
fl ame fl ickered, the singer was expelling too 
much air. Lamperti also popularized the 
term “appoggio,” which means, “to lean,” 
and is still in use today to describe a bal-
anced approach to respiration that requires 
a high level of muscular control.28 His son, 
Giovanni Lamperti (1839–1910), departed 
slightly from his ideas by teaching singers to 
use the top and bottom of the lungs. The 
younger Lamperti stated that the voice con-
trols the breath, not the other way around, 
which is an early way of describing the role 
of glottal resistance in breath support. He 
went on to state that the breath is held back 
by glottal resistance and muscular tension, 
again similar to the later scientifi c concept 
of airfl ow.29 Lamperti taught that insuf-
fi cient pressure makes the tone unsteady. 
In his teaching, nearly 150 years old and 
well before modern science defi ned them, 
the principles of glottal resistance, airfl ow, 
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and subglottal pressure were 
clearly present. Finally, singing 
teacher William Shakespeare 
(1849–1931) taught a breathing 
method that combined rib-cage 
breathing with diaphragmatic 
breathing.30 He also advocated 
the same balance of inspiratory 
and expiratory forces described 
in the lutte vocale and appoggio 
techniques. As Garcia before 
him, Shakespeare rejected the 
use of loose glottal closure in 
all singing.

An examination of vocal 
pedagogy from the Bel Canto 
period reveals that the concepts 
of expiratory force and glot-
tal resistance have both been 
taught throughout the history of 
singing. Because choral conduc-
tors may be the only voice teacher many 
students ever have, we should consider a 
return to a balanced focus on glottal resis-
tance and expiratory force as the best way 
to teach breath support for singing.

Practical Considerations
If it is true that many singers are singing 

with loose glottal closure, then focusing on 

muscular support will never produce the 
effect on their tone we are seeking.31 In 
addition to teaching the mechanics of both 
abdominal and thoracic breathing, and the 
balance between the two that is the result 
of appoggio, we must fi nd ways to intro-
duce them to the feeling of bringing the 
arytenoids together in fi rm glottal closure. 
Manuel Garcia (1805-1906) did this with a 
slightly glottal onset he called the coup de 

la glotte. To feel this onset, quietly speak the 
American English phrase, “uh-oh.” This type 
of light glottal onset is not harmful in any 
way, and can be easily translated into a sung 
tone in a voice-building exercise (Figure 1).

Another variation on this technique was 
described by Homer Henley.32 By singing 
groups of fi ve semitones in sharply struck 
staccato, the vocal folds are made to re-
engage with each note, rather than remain 
loosely adducted in a legato gesture. Again, 
the light glottal onset is the key, as using an 
aspirate ‘h’ will not likely yield the type of 
closure desired (Figure 2).

Using this type of onset in performance is 
not recommended, but by utilizing the light 
glottal onset during voice-building, singers 
can learn to feel the sensation of a fi rm 
glottal closure, which is likely to translate into 
fi rmer, clearer tone quality in all their singing.

Firm glottal closure must, of course, be 
coupled with a well-supported column of air. 
The amount of literature on training choral 
singers to support the airfl ow with muscular 
control is voluminous, and therefore unnec-
essary to repeat in this article. However, it is 
worthwhile to note that compliant singers 
may be constricting their chests in a raised 
or expanded position in order to follow 
a choral conductor’s instructions to use 
only the abdomen to breathe. It could be 
benefi cial to instruct singers that the chest 
should expand and collapse freely while sing-



 Choral Journal  •  April 2010                                                                                                                      57

ing, making a conscious effort not to raise 
the shoulders or clavicles. This may greatly 
expand their support capacity. In any case, it 
is important to remember that breathing is 
one area of singing that can be improved by 
consistent and methodical training.33

One fi nal application of these concepts 
to the choral rehearsal is the use of the 
sustained tone in voice building. Many cho-
ral rehearsals begin with the all-too familiar 
arpeggiated or scalar “warm-up” patterns 
(Figure 3). Because of the rapid pitch 
changes, particularly intervallic changes, these 
exercises often make it diffi cult for a singer 
to coordinate proper management of breath 
with the production of good tone, and were 
often reserved for more advanced training in 
historical singing treatises (Figure 3).

By contrast, many methods of training 
such as those by Franz Abt, Frederick Root, 
or D.A. Clippinger begin instead with a long 
sustained tone on a vowel more conducive 
to a low laryngeal posture (Figure 4).34   

Beginning with a sustained tone and vowel 
allows a singer to concentrate on breath 
management and tone production, making 
corrections and adjustments as necessary.

Austin states the benefi t of such an ap-
proach is “[the coordination of] the breath 
and the resistance offered by the vocal 
folds.”35 By using a sustained tone in voice-
building sessions before each rehearsal, 
choral conductors are standing on the foun-

dation of centuries of vocal pedagogy, and, 
as a result, choral singers reap the benefi ts 
of increased glottal resistance and greater 
breath support, leading to a more beauti-
ful tone and the ability to sustain a legato 
phrase.

Conclusion
The pedagogy of today’s 

choral conductor is an inherited 
legacy handed down from twen-
tieth-century fi gures John Finley 
Williamson and William J. Finn, 
and infl uenced along the way by 
Wilhelm Ehmann and many oth-
ers.36 We all tend to “teach the 
way we were taught,” but there 

appears to be little connection between the 
great vocal pedagogues of the eighteenth 
and nineteenth centuries, modern research 
in voice science, and the choral methods of 
today. Historical writings and contemporary 
research together clarify three important 
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concepts related to breathing for singing: 

• that the use of the chest is just as vital as 
the abdomen; 

• the balance of inspiratory and expiratory 
forces known as appoggio is perhaps 
more critical than the amount of ex-
piratory force; and 

• the concept of breath support is just as 
much a matter of glottal resistance as 
it is muscular expiratory force.37

As choral conductors, we are indebted to 
the great choral pedagogues that preceded 
us. However, if we limit ourselves and our 
teaching to that which we were taught, or 
that which was passed down to us, we miss 
out on a great number of time-tested and 

effective pedagogical principles in use long 
before the twentieth century. In addition to 
historical pedagogical literature, there is a 
wealth of new information being discovered 
every year regarding the voice and how it 
works. Choral conductors would be wise 
to keep abreast of current developments, in 
addition to building an historical foundation 
to their teaching by reading the work of the 
great pedagogues of the past. Doing so can 
only help our choirs sing better.
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