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Sharon Hansen, editor

Rethinking How Voices Work In a Choral Ensemble

HORAL DIRECTORS rradi-

tonally study pedagogy of the

solo voice. Moreover, they often
take a number of years of private voice
lessons, and, if they are fortunare, rmay
also avail themselves of work in vocal
anaromy, voice care, and how to teach
voices in various stages of development.!
Choral teachers are invited to approach
choral sound as a whole, on its own cerms.
Much pedagogical literature evidences a
decided gap when it comes to scientific
understanding of the acoustical proper-
ties of choral sound and how they can
inform choral singing,

The intent of this article is to focus on
some ¢common assumptions abour choral
pedagogy and choral sound in light of a
small, but growing, body of empirical re-
scarch in the acoustics of choir singing,
Its aim is to encourage those who work
with voices in choral contexts to become
aware of such rescarch and its potential
significance for the pedagogy of choral
sound.

A Reconsideration

of Choral Singing
Inavery broad and general sense, sing-
ing is singing. Human beings, after all,
share a similar physiology for respiration,
phonation, resonance, and articulation.
Many vocal pedagogy and choral meth-
ods materials tend to reason and speak
exclusively from this sort of global per-
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spective. To the degree that there are traits
and processes common to all human vo-
cal production, this “one size fits all” ap-
proach is valuable, particularly in
conjunction with scientific research on
the individual human voice in the past
thirty years.”

Beyond this generality, however, dis-
course on singing is often ambiguous, for
human beings are also individually
unique. No two voeal instruments are
constructed precisely the same way (e.g.,
size and shape of the vocal cavities and
resonating chambers, and length and ren-
sion of the vocal cords). Moreover, the
likelihood of any two people developing
identical patterns in the way agents of
vocal arriculation are used and pro-
grammed over time s extremely remore.?

Even mote important for the present
discussion, human beings sing in a vari-
ety of contexts and styles that impact how
voices operare, Choral singing or group
singing is one such context. Misunder-
standings may arise when one conrinues
to reason exclusively on a general level,
L.e,, “singing is singing,” while operating
in the more specific context of choir sing-
ing and conglomerare sound.

Howard Swan, in an influential essay,
articulated an assumption common to

much choral pedagogy when he described
choral sound as primarily 2 summative
event dependent on individual voices.
This conceptual movement between in-
dividual and group was crystallized in
Swan's final evaluations of six types or
schools of choral sound. Wichin each
school he first isolated the “Tonal Ele-
ments in One Voice” and then described
the “Tonal Elements in the Chorus.” Said
Swan: “The tonal elements in each single
voice relate directly to these group char-
aceristics.”

This approach to choral singing rests
on the premise that the whole is the sum
of its parts, that choral sound is simply
the product of the individual sound
sources that contribute ro it. From this
perspective, mechanics of desirable cho-
ral sound vary little from the characteris-
tic elements associated with individual
vocal sound. The pedagogical implication
is that working with the conglomerate
sound of a choral ensemble differs onlyin
degree from coaching an individual singer
in a studio.’

Canons of logic refer to this kind of
thinking as che fallacy of composition.
The assumprion is that characteristics of
the parts transfer to characteristics of the
whole, e.g., “Each parr of this machine is
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light, therefore this must be a very light
machine.” Expressed in terms of choral
pedagogy: “Each tenor in this choir has a
wonderful voice, therefore this tenor sec-
tion will sound wonderful.”

If, however, as sociologists have long
noted, people often behave differently in
groups than they do as individuals, per-
haps singers behave differently in en-
sembles than they do as soloists. Perhaps
ensembles, moreover, have some life of
their own over and beyond the individual
behaviors of their members. Recent re-
search suggests that such may be the case.

Choral Sound
Defined scientifically, choral sound is

decidedly more than the sum of the indi-
vidual sound sources that contribute to
it. According to Sten Ternstrom, the “cho-
rusing effect” occurs when

many voices and their reflections
create a quasi-random sound of
such complexity that the normal
mechanisms of auditory localization
and fusion are disrupred. In a
cognitive sense, the chorus effect
can magically dissociate the sound
from irs sources and endow it with
an independent, almosc ethereal
existence of its own.

Choral sound, as opposed to individual
vocal sound, has properties of both com-
plex tones and very narrow-band noise.
Its sound pressure level {SPL}, moreover,
has large, random short-term variations
due 10 beats produced by a sum of sounds
that are similar, yet not phase coherent,
Choral sound has a nuanced life of its

own apart from the discrete individual
sound sources that contribute to it.¢

Choral Phonation

Moreover, individual singers in a cho-
ral context tend not to phonate the same
way they do as soloists. In choral singing,
there is an emphasis on fundamental tones
rather than partials. Such emphasis on
the fundamental tone in choral singing
appears o be accomplished through ad-
justment in formant frequencies and a
glotral change in waveform.” Sopranos
{those singing higher frequencies), for in-
stance, use a softer voice and weaker
higher spectrum partials when asked to
blend with other voices.® In fact, con-
trolled research ro date finds a significant
preference among auditors for less reso-
nant choral tone, i.e., emphasizing the
fundamental tone withour singer’s
formant.’?

Venue Acoustics

Most choral methods materials tend
to treat choral sound as a phenomenon
controlled solely by the choir. Thac is,
only occasionally do their discussions and
recommendations consider the symbiotic
relationship between choirs and the par-
ticular acoustic properties of venues in
which ensembles rehearse and perform.
The physical environment in which a
choir sings, however, “is as much a part of
the ‘instrument . . . as are the individual
human resonators. . . ."'Y Many issues in
choral singing are related, directly and
indirectly, to the direct sound, early re-
flections, diffuse field, and reverberation
time afforded by particular performance
and rehearsal environments. As a case in
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point, Ternsteom found that choristers
tended to raise their larynxes in more
absorbent rooms and to lower them in
more reverberant venues.'!

Choir Formation

Choir formation and seating arrange-
ments are another example of how mis-
understandings occur when we carry
assumptions about the voice on a general
level (“singing is singing”) over into the
specific context of choir sound and cho-
ral pedagogy. Figures 1 and 2 represent
the sorts of diagrams typically employed
in the methods literature to show the con-
tours of sectional and mixed formatiens.
Beliefs abour the acoustical effect of these
formations typically accompany such il-
lustrations. According ro one author, “each
arrangement will create an entirely differ-
ent sound,”!! while another likens choir
formarions to “the proper disposition of
troops on a field to achieve a definite
objective.”!? These and other broad
claims, such as that sectional formation
per se aids core sound,' or that mixed
formation per se will fix intonation prob-
lems and improve blend,'* are commonly
repeated as gospel from one generation of
choral methods literature to the next.'

There appears to be neither logical nor
quantitative evidence for such assertions.
For these claims 1o be universally crue,
one would need to assume that all choirs
are alike, that all individuals within those
choirs are alike and thar all ensembles
sing in similar acoustic venues. Such is
not the case. Beyond the commonality
that choirs are groups of human beings
with larynxes, it is obvious upon reflec-
tion that choral ensembles are composed
of varying and often uneven numbers of
singers of different age levels, different
voicings, distincr abilidies, and unlike prior
experiences, who sing in a surprising vari-
ety of acoustic environments. In other
words, individual voices within a choir
constitute neither equal nor universal
units of measurement. As a case in point,
research finds that individual singers
within the same choir, subject to the same
choral training, can vary greatly in their
vocal output power.'¢

By the same token voice sections within
choirs are not equal and universal units.
Formation strategies that suggest, for ex-
ample, sopranos (or altos or men) gener-
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ally sound better when placed in one part
of the choir as opposed to another loca-
tion, suppose there exists some universal,
acoustic construct of “soprano” indepen-
dent of context. However, just as all so-
pranos are not alike, so do choir soprano
sections differ in their sonic character,
i.e., their abilities to find and match their
particular group average in such marters
as frequency, amplitude, and timbre. The
only universal characteristic may be thac
these choristers happen to be reading the
same vocal line, i.e., singing similar fre-
quencies symbolized by shared notation,!”
Canons of logic refer to this type of
reasoning as the fallacy of division, the
presumprion that the parts are necessarily
equal or like divisions of the whole, Not
surprisingly, research suggests thar tradi-
tional choir formations o seating arrange-
ments based on the assumption thar
individual singers and voice sections are
equal units of measurement play very litdle
role in choral sound. In five studies ro
date that included choir formation as a
variable, auditors reported virtually no sra-
ustically significant sound differences be-
tween sectional and mixed formations. '8

Choir Spacing

Studies suggest thar the spacing of sing-
ers in choirs contributes a desirable nu-
ance to choir sound and also assists healthy
phonation among choral singers. In a se-
ries of controlled studies, Daugherty as-
sessed high school and college ensembles
in three spacings: close, lateral, and
circumtambient (Figure 3).1?

Using standing risers, lateral spacing
was achieved with a distance of two lat-
eral feet berween singers standing on each
of the three riser rows. Circumambient
spacing was achieved by adding space be-
tween each row as well. The first row of
singers stood on the floor eighteen inches
from the risers, while the other two rows
stood on the first and third risers, leaving
the second vacant.

Results indicated significant preference
for spread spacing, especially circumam-
bient spacing, among both choristers and
their auditors. Choristers reported signifi-
cantly less vocal tension and better voca)
production in spread spacing, and more
independent singing and improved abil-
ity to hear themselves and the choir. With
college-age singers, auditors favored
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citcumambient spacing for fernale singers
and lateral spacing for male voices. High
school singers significantly preferred
spread spacing; however, some less expe-
rienced singers felt uncomfortable wich
circumambient spacing. Direcrors of all
ensembles involved thought spread spac-
ing made a noticeable, positive conrribu-
tion to their choirs’ sound.

Feedback and Reference
Soun

In other studies, Ternstrém investigates
what he terms Self-to-Other Ratio (SOR)
in choir singing,” This phenomenon may
ultimately relate to singer preference for
spread spacing and thus contribute o un-
derstanding space within the soundscape
of the choir.

According to Ternstrém’s research,
choir singers apparently have rather de-
fined preferences for the balance between
self-sound and other-sound. When the
reference sound of the rest of the choir
overpowers the airborne feedback received
from one’s own voice, as mighe happen in
a choir singing with cramped spacing be-
wween and among singers, potentially all
manner of chaos may ensue: over-sing-
ing, intonation problems, and less than

ideal vocal production. Venue acoustics,
of course, could exacerbate such prob-
lems still further,

Ternstrom’s studies also suggest that
SOR preferences may differ according to
phonation frequency and pasirion within
the choir. The center section of a choir
may facilitate lower SORs, while higher
SOR preferences are found at the ends of
a choir. Higher-frequency singers, more-
over, tend to have a higher SOR, and
lower-frequency singers have a lower
SOR. This phenomenon may relate 1o
the fact that human voices ar higher fre-
quencies produce more sound, yer these
sound waves do not refract sound around
the mouth to the ear as readily as at lower
frequencies.

Mixed Formation and Voice
Compatibility Placement
Choral pedagogy licerature frequently

contains anecdotal opinions abour mixed
formarion and voice compatibility place-
ment. Voice compatibility placement,
sometimes referred to as acoustic place-
ment, is an approach popularized by F
Melius Christiansen with the St. Olaf
College Choir in the 19205 To achieve
such placement, a direcror listens to sing-
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Figure 1. A Block Sectional Formation
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ers individually and in various combina-
tions according to director-determined
criterta. Compatibility placement can be
used with a variety of formarions. Mixed
formarion, on the other hand, is a forma-
tion-specific strategy that involves plac-
ing singers, typically in quartets, so that
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singers of the same voice part do not
stand contiguously.

Empirical studies to date suggest thar
mixed formation does not produce a no-
ticeably better choral sound for the audi-
ence. Within the soundscape of the choir,
however, experienced singers in close spac-
ing may prefer a mixed formation to a
sectional formarion.?!

The matter of voice comparibility
placement is an intriguing one that mer-
its further research. Four studies to date
yield rather mixed or questionable results,
perhaps because of inherent difficulties in
research design and methodology with
chis variable.”* A logical advantage ro this

. approach is that it is contexrual, i.e.,

grounded in the particular characteristics
of particular singers in particular choirs
in particular venues. By the same token,
an empirical disadvantage 1o researching
it is that this approach is largely idiosyn-
cratic, i.e., dependent upon varying ap-
proaches and criteria of different choral
directors. As such, the voice comparibil-
ity approach lacks a standardized, mea-
surable protocol that lends itself to
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Figure 2. A Mixed or Scrambled Formation
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objective replication by other direcrors
with other choirs.

Daugherty suggested that the process
of compatibility placement had pedagogi-
cal benefit with choirs of all ages, regard-
less of wherther significant acoustical
differences ensued, because it encouraged
sensitivity to ensembte sound, while giv-
ing singers permission to consider their
own comfort in phonation and hearing
within that context.”” He proposed that
this strategy might work best pedagogi-
cally when the whole choir, not simply
the director, had a voice in deciding where
in the ensemble individual choristers ap-
peared to phonate and hear their best.

It may be thar both mixed formation
and compatibility placement are essen-
tially smaller scale manifestations of the
spacing phenomenon. Both aspire at close
level to what spread spacing may accom-
plish even with random assignment of
singers, i.e., a distancing of shared vocal
frequencies or incompatible vocal charac-
teristics, including perceived loudness of
surrounding voices.

Efxfperimenting With
Different Arrangements

Because of the contextual, conglomer-
ate nature of choral sound, some chorat
directors intuitively experiment with vari-
ous strategies of placing singers to arrive
at the most pleasing choral sound and
ease of vocal production for a particular
ensemble in a particular venue. Research
indicates that different spacing among
singers and sensitivity to optimal balance
berween feedback and reference sounds
are likely the most helpful variables in
this process.

There are several factors to consider in
this regard. First, what works well in the
rehearsal room may not transfer to the
performance hall if the amount of rever-
beration is significantly different. By the
same token, an arrangement that works
well in an empty performance venue may
not work similarly when an audience, ab-
sorbing sound waves, sits in the hall.

Secondly, while it is not yet docu-
mented in choral research, empirical stud-
ies in other areas sometimes note the
presence of a novelty effect. That is, any
change in placement may seem to pro-
duce some temporary benefit to choral
sound. Such an effect may explain the
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apparent success of those who demon-
strate particular placement strategies with
enserbles in uncontrolled environments
such as conventions and conferences, The
test ts whether the perceived benefit abides
over a period of rime.

Third, it may be thar treble voices and
changed male voices benefit from differ
ent spacing dimensions. Lower-frequency
sound waves of changed male voices can
give those voices more feedback sound
because they ate longer in length and more
able to diffract around the mouth to the
ear. ‘[reble voices, especially mature so-
pranos singing at higher frequencies, typi-
cally require more space to hear themselves
in a balanced way with the sound of the
whole choir. Changed male voices, espe-
cially basses, may sometimes prefer ro sing
at the center of the choir because lower
Self-to-Other racios obrain there. 2

Finally, one mighr consider abandon-
ing portable standing risers, where fea-
sible. Their design and use appear to
enhance more the visual aspects of choral
singing rather than its acousric prin-
ciples.?®

Effect of Music Folders

Use of scores and music folders in per-
formance yields both positive and nega-
tive nuances in choral sound. Within the
soundscape of the choir and depending
upon their angle and construction, choir
folders can sometimes reflect the airborne
teedback from one’s own voice, especially
for higher-frequency sounds. In terms of
the conglomerate sound reaching the ears
of an audience, folders can be eicher sound
absorbers (for higher frequencies) or
sound boosters (at some lower frequen-
cies). A practical insighr from this research
is that sopranos holding folders at a cer-
tain angle may be able 10 hear and moni-
tor their own voices better, bur these same
folders may prevent some of that sound
from reaching the audience.26

Choir Size

The size of a choir can also influence
its pocential sound and the vocal produc-
tion of its individual singers. Large choirs,
for instance, decrease the ability of stng-
ers 10 hear feedback from cheir own voices
adequately, particularly if the choir per-
forms on standing risers that necessicate
close spacing. A sectional formartion in
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particularly large choirs may also decrease
the ability of singers to hear the reference
sound of the choir as a whole. Both in-
stances may exacerbate problems with in-
tonation or vocal production. Acoustically,
especially in terms of loudness, there s
lictle reason for very large choirs. Here,
there seems to be a law of diminishing
returns: doubling the number of choir
singers, for example, increases sound level
at the most by only three decibels.?”

Conclusion

Some of the variables discussed here,
in isolation, may not be dramatically sig-
niftcant. How such factors combine in
specific contexts, however, is likely more
important than the factors themselves,
The reciprocity and interaction berween
them can produce desirable nuances in
choral music-making, Happily, such vari-
ables often assist healthy phonation, hear-
ing, and comfort for individual choral
singers as well,

In sum, choral singing and conglom-
erate sound are complex, multidimen-
sional phenomena thar appear 1o be
contextual and inreractive.?® Research
findings offer isolated snapshorts rather
than a complered understanding. Clearly,
more research is needed. The amount and
quality of empirical data in this area are
increasing, and data already obrained tend
to suggest a need 10 think more vigor-
ously about practices and assumptrions as-
sociated with voices in a choral context,

Notes
! Nothing in this discussion should be
construed as devaluing the worth of such
pedagogy. It is appropriate and essenial

if one is to work effectively with choirs.
My point is thar understanding of
individual vocal technique, while
necessary, is nor the only ingredient in
cnabling healthy, desirable choral sound.
One must also understand whart voices
do collecrively and what happens to them
in ensemble.
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