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Communication through speech 

seems to be only as old as Homo sapi-

ens, evolving between 300,000 and 
400,000 years ago and resulting from 

the evolution of anatomical struc-
ture. Paleolaryngology depends upon 

comparative anatomy and the fossil 
record in order to reconstruct the 
components of our ancestors' vocal 
tract—the larynx, pharynx, tongue, 

and associated structures. The posi-
tion of the larynx in the neck is the 

paramount factor in determining the 
way an animal breathes, swallows, 

and vocalizes. In all mammals except 
the human being, at all stages of de-
velopment, the larynx is found high 

in the neck, roughly opposite the first 

to third cervical vertebrae as illustrat-
ed in Figure 1, showing the chim-
panzee skull in contrast to the hu-

man skull. Note that because of the 
height of the larynx, the epiglottis in

the chimpanzee provides an inter-

locked larynx and nasopharynx that 

allows inspired air to pass exclusively 

through the nose, directly into the 

trachea and lungs. This also allows 

food to pass on either side of the in-
terlocked larynx and nasopharynx 

through the pyriform fossae into the 

esophagus without contaminating 
the larynx and upper airway. (The 

same arrangement of structures also 

is found in the horse, deer, and other 

herbivores. This means that they are 
obligate nasal breathers, which en-
ables them to feed with the sense of 

olfaction unimpaired so that the 

scent of an upwind predator is not 
camouflaged by the aroma of food in 

the mouth.) A high position of the 
larynx severely limits the array of 
sounds that can be produced, be-

chimoanzee

cause the small pharyngeal cavity 

can not adequately modify the sound 

produced at the vocal folds. 

In Homo sapiens, we find the 

same anatomical arrangement at 

birth as in the chimpanzee, so that 
the infant can swallow and vocalize 

(hum) at the same time. The hyoid 

bone and thyroid cartilage are con-
tiguous, with the epiglottis extending 

upward behind the soft palate, thus 

separating the respiratory pathway 
from the gastrointestinal, so that the 

human baby is also an obligate nasal 
breather except during crying. In 
contrast to all other mammals, how-

ever, as the human matures, the lar-
ynx gradually descends in the neck, 
reaching the level of the sixth cervi-

cal vertebra (C6) by the age of five 
years, and vertebra seven (C7) by the 

human7,
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Figure 1. Adult chimpanzee head contrasted with adult human head. Note level of 
epiglottis and larynx in each, as well as flexion of brain Cavity. 1.2 
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age of fifteen to twenty, continuing 

to lower gradually as the adult fur-

ther matures. It should also be noted 

that the base of the chimpanzee skull 

is relatively flat and nonflexed, in 

contrast to the arched base of the 

adult human skull with its corre-

spondingly lower larynx. 

Dr. John Kirchner of the Yale 

University School of Medicine has 

stated that "The phylogeny of the lar-

ynx shows a steady progression from 

the simple slit on the floor of the 

Iungfish's pharynx to the exquisite 

precision of the human vocal appara-

tus. In Homo sapiens, the vocal fold 
is adjustable in length, tension, and 
shape, giving the human larynx top 

honors for vocal versatility. But 

somewhere along the course of evo-

lutionary time, man must have been 
influenced by his chosen (or predes-

tined) role as a speaker and singer, 
trading off airway protection for pre-
cise control of his vocal output. The 
cost has been surprisingly reason-
able—only a rare 'café coronary' and 
the need to learn the Heimlich ma-
neuver.113 

One can not ignore the mar-
velous working relationship between 
structure and function in the human 
body. Research has shown that the 
ability to produce the sounds of artic-
ulation, no matter what the lan-
guage, develop in the child in the 
same order. It is the sequencing of 
the sounds after the ability to pro-
duce them is gained that falls into 
the category of language, which is an 
attribute of culture. 

The infant begins to learn the 
phonological system of its mother 
tongue shortly after birth, and by two 
months of age is producing all of the 
front vowels and some of the back 
ones. The order of acquisition is gen-

erally vowels before consonants, 
with front vowels first, then back, 

and finally the central ones. It takes 

time, however, for the child to learn 

the minute muscular, neurological, 

and acoustic adjustments necessary 

to produce all of the sounds in its 

mother tongue. The stressed and 

nonstressed /r/ sounds, for instance, 

are not acquired until about six to 

six-and-a-half years of age. However, 
at about the age of eighteen months 

to two years, approximately a year af-
ter the structures become adequate 

for the may of sounds necessary for 
human speech, the child has learned 

to communicate via rudimentary 
language. Thus, the marvelous diver-

sity of language, speech, and song in 
our contemporary world is due 

mainly to the evolutionary develop-

ment of the flexion of our enlarged 

cranium with its exquisite neurologi-

cal control, coupled with the lower-

ing of the larynx. 
Teachers and professional sing-

ers are fully aware of the hierarchical 

sequence in voice development of 
posture, respiration, phonation, res-
onation, and articulation. Note that 
articulation is the end product that 
can be optimum only if the lower lev-

els of the hierarchy are optimum. 
Good posture aids abdominal-dia-

phragmatic breathing, which helps to 
obtain a clear tone during phonation, 
which allows the tone to resonate in 

the supraglottic areas, which frees 
the patterns of articulation. Howev-
er, we must never forget the basic 
physiological functions of all these 
areas, since speech and song are sec-
ondary functions. All speech sounds 
are produced by structures that are 
part of the vegetative system. 

Respiration is primarily a func-
tion designed to keep the organism

alive through exchange of air. Ade-

quate respiration for speech and song 

can be achieved only if the muscles of 

inspiration and expiration have been 

put under a slight stretch by good 

posture, so that they are in the best 

position to be activated. The larynx 

is not primarily for the production of 
sound, but is the valve at the top of 

the trachea whose primary purpose 

is to protect the airway that must re-

main functional for life to continue. 
The vocal tract in the mouth, nose, 

and pharynx is used not primarily 

for the purpose of making conso-
nants and vowels for human commu-

nication, but for the purpose of 

maintaining life through the vegeta-

tive movements of sucking, chewing, 
and swallowing during consumption 

of food. The jaw, teeth, and tongue 
masticate food, which is then swal-
lowed by a progressive muscular 

process that will not be described in 
detail here. However, it is interesting 
to note that a right-handed chewer 

will be a left-handed swallower. That 
phenomenon can be determined by 
looking at the groove down the 

tongue when saying "ah," which at 
the back will be slightly to the left or 
right of center, unless extensive den-
tal work has interfered with this nat-
ural order of things. This can be a 
useful bit of information when faced 
with the necessity of swallowing 
large capsules for medication. 

"Articulation" appears as the 
operative word in the title of this pre-
sentation, rather than "diction," a 
term that most schools of music use 
to describe the courses in pronuncia-
tion of a language. Diction is defined 
in the Random House Dictionary of 

the English Language as the "style of 
speaking or writing as dependent up-
on choice of words; the accent, inflec-
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lion, intonation, and speech-sound 
quality manifested by an individual 
speaker, usually judged in terms of 
prevailing standards of acceptability." 
Articulation, on the other hand, is de-
fined by the Oxford English Dictio-

nary as "the adjustments and move-

ments of the speech organs involved 
in pronouncing a particular sound," 

The same source defines an articula-
tor as "an organ in the mouth or 

throat which when moved, helps to 
give speech sounds their characteris-
tic acoustic properties." 

So, rather than to approach ar-
ticulation from the standpoint of let-
ters of the alphabet, vowels, conso-
nants, stops, fricatives, continuants, 
and so forth, let us simplify matters 
by looking at the four places in the 
vocal tract that essentially act as 
valves, in articulatory gestures. They 
are: (I) the larynx, which can close 
or open (phonate or not); (2) the 
nasal port, which can open or close; 
(3) the tongue against the palate, 
which can occlude anywhere along 
its length and that of the hard or soft 
palate, or can touch the teeth; and, 
(4) the lips, which can open, close, or 
touch the teeth. We have an almost 
infinite number of combinations pos-
sible, all of which result in sounds 
that we have learned to interpret in 
combination as words and thoughts, 
according to the language we learned 
as children. 

CONSONANTS 

If one is to successfully couple 
vocal freedom when singing in a lan-
guage with articulation that makes 
the poetry intelligible to the listener, 
knowledge of the phonological sys-
tem of that language is necessary. 
This article will deal with the Amen-

can English phonological system. 

The four valves noted above interact 
to produce the sounds that we recog-
nize as consonants. Rather than 

thinking of consonants as the twen-

ty-one letters in the English alphabet 

that are not vowels, it would be more 
accurate to think of them as simple 

muscle contractions that in some 

fashion momentarily occlude the vo-
cal tract, giving distinctive sounds 

that form the boundaries of vowels, 
turning them into words. We will 
start at the most anterior valve, the 
lips (Figure 2A). There are three con-

sonants, called bilabials, that are pro-
duced at the lips without involving 

the tongue, which lies relaxed in the 
floor of the mouth: /p/, /b/, and /ml. 
Even though you look at these as let-
ters, please think of them as the 
sounds indicated by the letter. With 

/p/ a slight pressure built up in the 
mouth is allowed to explode, more so 
in English, of course, than in Italian. 
To achieve this, the nasal port must 
be closed, which means that the pha-
ryngeal sphincter muscles engage, 

Voiceless Voiced Hummed 

A.p	 b	 in 

t	 d	 n 
k	 g	 ij(ng) 

B. O(th)	 O(th) 
f	 V 

s	 z 
J (sh)	 3 (zh) 
tJ (ch)	 d3 (j) 

C. h

r 
hw (wh) w 

j(y) 

Figure 2. American English consonants.

moving the structures forward, the 
uvula moves backward, and the nasal 

passages are closed off. The larynx 

does not phonate. With fbi the same 
procedure occurs, except that the lar-

ynx phonates. In so doing the lips 
must part, or the sound becomes so 

bottled up in the mouth that the 

sound ceases. Try saying the word 
"bad" and keep the lips closed for the 

"b"—the sound will cease. With /mI 

the nasal port is open, the larynx is 
phonating, and the lips remain 
closed, producing a humming sound 
that can continue as long as breath 
vibrates the larynx. 

With the next three consonants, 

the tongue is against the hard palate 
just behind the upper teeth, hence 
giving them the name alveolar; /t/ is 
like /p/ in that the nasal port is 
closed, the larynx not phonating; Id/ 

is like /b/—phonation is added; in/ is 
like /in/ with the nasal port opened 
and the humming sound continuing. 

The velar consonants are formed 
with the back of the tongue against 
the soft palate: 1k/ which is breathy, in 
other words unvoiced, with nasal port 
closed; 1W is voiced; and irji is 
hummed with the nasal port open. 
Those nine consonants are the only 
ones in which all three forms—
breathy, voiced, and hummed—occur. 
In English, the /1)1 does not occur in 
the initial position in words, but only 
in the medial or final position, as in 

"sing" or "singing." However, in 
some Oriental languages sounds pro-
duced in this area of the mouth are in 
the initial position. A NATS intern 
from a few years ago had been teach-
ing in Taiwan since receiving her 
D.M.A. degree at a university in this 
country, and found that her vocal 
production was less free than former-

ly. When she was quizzed about the 
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consonants in her native Chinese, it 
was found that there were several 
produced in the back of the mouth 
that she needed to learn to produce 
with less muscular tension than she 
was using. 

Other consonants in English 
come in sets of two, breathy and 
voiced (Figure 213). These are called 
cognates, since there is only one valv-
ing difference between them. The 
names customarily given the various 
consonant cognates reflect the man-
ner in which this constriction oc-
curs, the place where it occurs, and 
the degree of constriction present. 

The dentals, in which the tongue 
is between the teeth and against the 
upper teeth with air blown over the 
tongue, are the /0/ as in the word 
"thin," with phonation added at the 
larynx for the voiced form /o/ as in 
"then." In the labiodentals, where 
the lower lip is against the upper 
teeth, we have /f/ and /v/ without 
and with phonation, as in "fairy" 
and "very." The alveolar cognates, 
produced with the tongue against the 
alveolar ridge just above the upper 
teeth with a tiny opening left in the 
center, are the voiceless /s/ and the 
voiced /z/. There is a test of laryngeal 
competency that is used by the 
speech-language pathologist known 
as the "s/z ratio." If the client can not 
sustain a /z/ as long as the Is/ can be 
sustained, the larynx is not function-
ing optimally. 

The palatal cognates with the 
tongue coming in contact with the 
palate are the voiceless /f/ as in 
"show" and the voiced final conso-
nant /3/as in "beige" or the mid con-
sonant as in "azure." The latter is an-
other sound that is not used in the 
initial position in English. The above 
cognates are also called "fricatives" 
because the closure is incomplete so

that the sound can be prolonged. The 
voiceless /tf/ as in "chair" and the 
voiced /d3/ as in "jar" are called stops 
because the closure in the vocal tract 
is complete during their production. 
The glottal Ihl (Figure 2C) produced 
with the vocal folds open and breath 
blown through with an upward 
thrust of the abdominal muscles, is 
also a fricative but without a voiced 
cognate. 

The remaining consonants in 
English are the two liquids and the 
three glides. The liquids are /1/ and 
/r/, the first of which is made by the 
tongue tip making contact with the 
palate just behind the upper teeth, 
the sound emanating from the sides 
of the tongue. The /r/ is made by the 
blade of the tongue making contact 
with the palate on the sides, the 
sound emanating from the center. 
This is very different from the Italian 
flipped /r/ and is sometimes difficult 
for non-English speaking people to 
achieve. 

The glides are the initial sound 
in "when," that is really pronounced 
/hw/ as the air release comes first; 
the /w/ as in "went," made by puck-
ering the lips to the position of the 
/u/ vowel, and then quickly releasing 
them; the initial sound in "you," /j/ 
that is formed by taking the position 
of the vowel hi with the tongue and 
then quickly gliding out of the hI po-
sition. The above discussion gives a 
rudimentary understanding of the 
complexity of the movements that 
occur in the mouth during produc-
tion of consonants. The tongue is 
known as "the most important and 
the most active of the articulators."4 
Consonants account for about sixty-
two percent of all English speech 
sounds, while vowels represent thir-
ty-eight percent. The importance of

consonants becomes even more clear 
when one considers that seventy-live 
percent of all syllables used in speech 
are either consonant-vowel-conso-
nant, consonant-vowel, or vowel-
consonant combinations. In conver-
sational speech these are uttered at 
five syllables per second, or 12.5 
phonemes or sounds per second. 

VOWELS 

To create the acoustic configu-
ration necessary for the production 
of any vowel, the position of the 
tongue in relation to the palate is the 
important factor. In no two people is 
this the same, due to the structural 
difference with regard to palatal 
shape and tongue size, shape, and 
flexibility. During vowel production, 
the vocal tract is held in a relatively 
constant configuration, with the 
tongue, jaw, and palatal arch creating 
certain acoustic properties. The hu-
man ear recognizes these specific 
acoustic properties in the sound 
wave as being a specific vowel. If the 
acoustic properties change to a cer-
tain degree, the ear interprets the 
sound as a different vowel. 

Each vowel is distinct because 
of the position in the tonal spectrum 
of its first and second resonances or 
formants. It is the relationship be-
tween these two formants that our 
ear interprets as being one vowel or 
another. For instance, the hi/ vowel is 
heard when the first formant is 
around 220 Hz and the second is 
about 2200 Hz, a difference between 
the two of 1980 Hz. With /11 the first 
formant is about 360 Hz and the sec-
ond around 2000 Hz, a difference of 
1640 Hz. With /a/ we find the first 
formant at around 725 Hz, with for-
mant two at about 1090 Hz, a differ-
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ence of 365 Hz. With /u/, which has 
the lowest frequencies, formant one 
is at about 260 Hz, with formant two 
around 865 Hz, a difference of 605 
Hz. These figures are for the male 
voice and are an approximation, be-
cause there is actually an island 
around each of the frequencies that 
falls within the sound range that our 
ears interpret as a particular vowel. It 
is the relationship between the two 
formants and not the actual frequen-
cy that produces the sound that we 
interpret as the vowel. The frequen-
cies for a female or child's voice will 
be higher, but the relationship be-
tween formant one and formant two 
in each vowel will remain the same. 

English vowels are spelled with 
the letters: a, e, i, o, and u. However, 
the sounds that our ears recognize as 
vowels are not five, but in English are 
actually eleven, or twelve if the 
schwa is counted. However, if one 
counts the sound preceding /r/ in 
"bird," which is accented, or that 
preceding the /r/ in "ever," which is 
unaccented, neither of which should 
be sung as pronounced in speech, we 
have fourteen. More on this later. 

Figure 3 shows the eleven 
American English vowels: hi as in 
"eat," /1/ as in "hit," /e/ as in "ate," 
/e/ as in "set," // as in "hat," Ia! as 

1

I	 U 
Q 

ae 
C	 3 

A 

Figure 3. The eleven American English 
vowels, with the so-called cardinal vowels 
underlined. Tongue in swallowing posi-
tion for left-fork, and in sucking position 
for right-fork, with largest jaw opening at 
bottom of triangle (vowel Ia!).

in "top," /A/ as in "hut," /3/ as in 
"ought," /o/ as in "toe," /U/ as in 
"book," and /u/ as in "boot." The 
neutral schwa Ia!, as in the first vow-
el in "alarm," is actually an unaccent-
ed form of /A/. The vowels on the left 
fork of the "V" are produced in the 
tongue groove down which we swal-
low. Those on the right fork repre-
sent the tongue groove down which 
we suck. 5 The tip of the "V"—/a/-
represents the largest jaw opening. 

DIPHTHONGS 

In addition, American English 
has several diphthongs, which are 
combinations of two vowels: /ai/ as 
in "night," /au/ as in "house," hi/ as 
in "coin," and /ju/ as in "few." When 
singing diphthongs, one prolongs the 
first vowel and glides through the 
second quickly just before the ensu-
ing consonant, except in the case of 
the ljuJ when the first vowel is done 
quickly and the second is held. Sever-
al additional diphthongs have been 
noted in some texts, based on the 
overlapping and blending or coartic-
ulation with preceding and succeed-
ing consonants in running speech. 
However, if one attempts to put such 
coarticulation into singing, the puri-
ty of the articulation is destroyed, 
and communication suffers. 

RELATIVE ACOUSTIC POWER OF
CONSONANTS AND VOWELS 

It is also important to know that 
the relative acoustic power of conso-
nants and vowels vanes widely. For 
instance, the strongest consonant, 
/r/, is 200 times as intense as the 
weakest, which is the unvoiced /0/ in 
the word "think."

For vowels, the /3/ as in "bought" 
is the strongest, with hi as in "eat" 
being the weakest. However, in 
singing, we sing on the vowel, so the 
dynamics of the music dictate the 
volume. Therefore, if the singer 
maintains a constant subglottal breath 
pressure for the composer's indicated 
dynamics this statement with regard 
to relative acoustic power of vowels 
does not hold true. 

DIFFERENCES BETWEEN
SPEECH AND SONG 

All sung music is a communica-
tion of poetry, unless it is strictly a 
vocalise. Thus it is necessary to look 
at the differences between speech 
and song in order to determine the 
articulatory modifications that must 
be made in singing that will not de-
stroy meanings for the listener. Dur-
ing running speech, sounds are 
transmitted at a rate of twenty to 
thirty segments per second. The lis-
tener can not identify sounds at a 
rate faster than seven to nine seg-
ments per second. So perception of 
speech is not programmed on a seg-
mental basis, but rather on the basis 
of syllabic units. Much of our percep-
tion during rapid speech is also based 
on contextual elements. However, if 
sounds are drawn out as they are in 
singing, context can be lost, so that it 
is vitally important that the individ-
ual sounds be accurate. 

First, some general observa-
tions. Respiration is modified during 
singing to accommodate length of 
sung phrases. Expiration is length-
ened, with inspiration taking place 
quickly, whereas in life, inspiration 
and expiration are about equal in 
length, and during speech we can 
pause after any phrase to breathe, 
without destroying meaning. 
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One of the problems facing 
many singers and teachers is an in-
ability to analyze a word accurately 
and determine what the true vowel 
is, so that even when prolonged, the 
listener can still recognize the word. 
This was particularly apparent when 
attending the Metropolitan Opera 
production of John Corigliano's The 

Ghosts of Versailles, which was sung 
in English. Total communication to 
the English speaking audience was 
not achieved until during the sword 
fight scene, when Teresa Stratas, 
singing the part of Marie Antoinette, 
shouted "But you're all dead," and 
brought down the house, not only for 
the incongruity of the sword fight be-
tween ghosts, but also because the 
audience was finally able to under-
stand the words. This points out the 
fallacy of training singers who expect 
to sing in English only on the five 
cardinal vowels found in Italian. 

In one of the NATS Intern Pro-
grams, participants were taken to a 
speech laboratory where they could 
see on the oscilloscope the acoustic 
pattern of whatever vowel they were 
singing. They were able to maintain 
beautifully a constant acoustic pat-
tern on each of the cardinal vowels 
that they had practiced in their vocal 
training, but when they were asked 
to sing IA], I/, or /1/, the acoustic 
spectrum wavered considerably. If 
we are to produce singers who can be 
understood when singing in English, 
we voice teachers need to include in 
our vocalises the other six English 
vowel forms that do not occur in Ital-
ian. For instance, the sentence "It is 
the most important vowel in Eng-
lish" contains six IL/ vowels, a vowel 
that does not exist in French, Italian, 
or Russian, and is a very difficult 
vowel for native speakers of those 
languages to master.

There are some words with 
which even native English speakers 
have problems determining the true 
vowel, because in speech we go di-
rectly from consonant to consonant, 
omitting a vowel. Such a word is 
"world." We say "wrid." Persistent 
habitual speech patterns have to be 
overcome, so that the final consonant 
cluster is delayed and a vowel sung 
on the word. That hidden vowel is 
/U/ as in "book." The same vowel 
should be used in "bird," "word," 
"heard," and so forth. Teaching this 
to your amateur choir is absolutely 
essential, if the sound is to remain 
beautiful. A further note: an extra 
energy surge from the abdominal 
wall is required for the closing conso-
nant cluster in these words, because 
the sound is voiced and the pitch on 
which the word is sung must be 
maintained through the consonantal 
closure. If the words "river" or "ever" 
are divided into two syllables by the 
composer, again the hidden vowel is 
the /U/ in the second syllable. The 
words "flower" and "power," howev-
er, usually can be sung as one syllable 
by turning the vowel into the diph-
thong /au/ and singing the final /r/ 
as the closing consonant. 

COARTI Cu LATIO N 

The influence of preceding and 
succeeding sounds in articulation 
was originally termed "overlapping 
and blending," but is currently re-
ferred to as coarticulation, a term 
that in its obsolete anatomical defini-
tion meant "the fitting together of 
bones to form a joint." It now refers 
to the changes that occur when 
sounds are joined together as in run-
ning speech. In the text, Speech and 

Hearing Science Zemlin has stated it

well: "in contextual speech, articula-
tory gestures which occur smoothly, 
without interruption at various rates 
and rhythms, rarely are the same as 
those 'idealized' gestures which oc-
cur when the speech sounds are ut-
tered very slowly or in isolation."4 

Some may be familiar with the 
music published by one of the late 
popular choral conductors in the 
United States, who tried to spell out 
the way words should be sung by his 
choral group. In other words, he was 
trying to force his chorus always to 
give the idealized gesture on every 
consonant. The resulting sound was 
quite strange in that vowels were in-
serted between all consonants, so 
meanings that were intended to be 
clarified were instead very difficult to 
understand. That conductor unfortu-
nately lacked knowledge of coarticu-
lation in normal speech patterns. 

The late Dr. John Henri 
Muyskens of the University of Michi-
gan, who was one of the giants in the 
field of Speech Science and Bio-
linguistics during the first half of the 
twentieth century, had a favorite 
question for the final examination in 
his articulation course. It asked re-
spondents to describe the three "k's" 
in the sentence: "The old cow 
hooked the cat." While you see only 
one "k" in the spelling in this sen-
tence there are actually three, each of 
which is pronounced differently be-
cause of sounds that precede or fol-
low. The only idealized "k" in the 
sentence is in the word "cat," in 
which the /k/ is preceded by the 
vowel /A/ in the word "the" and fol-
lowed by the vowel // as in "cat." 
Hence the articulatory gesture is a 
clean /k!, with the back of the tongue 
rising to and falling from the soft 
palate. 
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The initial /ki sound in the 
word "cow" is preceded by the /ld/ in 

the word "old," so the tongue rises to 

the palate for the /11, blends into the 
Id/ and then moves back along the 
palate to produce the voiceless /k/ as 

it lowers for the next sound, the 

diphthong /au/. Note that the laryn-
geal "valve" is closed for the vowel 
/0/ and the consonants Al and Id!, 

and then momentarily is opened for 
the 1k!, closing again for the diph-
thong. All of these movements occur 
in milliseconds. 

The /k/ in "hooked" follows the 
/U/ sound, so the back of the tongue 
rises from the vowel position to the 
soft palate, but then blends forward 
on the palate to the position of the It/ 
on the hard palate, and immediately 
into the /o/ position with the tongue 
pressing against the back of the up-
per teeth before dropping for the IA/ 
sound in "the." Note that the sound 
of the past tense "-ed" in "hooked" is 
actually a /t/ sound, and is recog-
nized as such only because of the mo-
mentary cessation of phonation prior 
to its resumption for the voiced 1W. 

This brings up another articula-
tory phenomenon characteristic of 
English that seems to be hard to un-
derstand for some nonnative speak-
ers. When the "-ed" follows a voiced 
sound, such as a vowel, it is pro-
nounced Id!, but when it follows an 
unvoiced sound, such as Is!, /k!, /f!, 
or Ip/, it becomes a /t/, as in 
"crossed," "dressed," "packed," 
"picked," "cuffed," "roughed," 
"cramped," "wrapped." 

In adding the /s/ for the plural 
in nouns or for the third person sin-
gular in verbs, there is also a varia-
tion in articulation based on preced-
ing or succeeding sounds. The word 
"stop" becomes "stops" with the fi-
nal sound remaining an /s/ because

it follows the voiceless /p/. However, 
when !s/ follows a voiced consonant 
such as !d/, In!, /in/, or /v/, it be-
comes its voiced cognate !z/ as in 
"cords," "names," "moons," "waves." 
With a nonnative speaker of English, 
the above may require a great deal of 
drill.

SEMANTICS 

Now let us look at semantics 
with relation to the different vowels 
and consonants. In the word se-
quence, "beat, bit, bait, bet, bat, but, 
boat, boot," the difference in mean-
ing is conveyed solely by the vowel. 

In the sequence, "back, bag, ban, bat, 
bass," the difference in meaning is 
conveyed by the final consonant 
alone. Hence meanings are depen-
dent upon accuracy of articulation of 
all consonants and vowels, coupled 
with an understanding of the effect 
of preceding and following sounds, 
in running speech and likewise in 
song. 

MANNER OF ARTICULATION 

If one teaches both classical and 
popular singers, a great deal of 
knowledge in the area of articulation 
is needed in order to establish bound-
aries between the two styles that en-
able the pop singer to imitate speech 
as closely as possible, but still main-
tain a sound that is pleasant to the 
ear of the listener and promotes vocal 
longevity for the singer. Even though 
some recordings would not seem to 
indicate that maintaining a good 
sound was a concern of the pop 
singer, those who intend to lead a 
long professional life need to walk 
the vocal tightrope that allows the 
pop sound to be made without dam-

age to the vocal instrument. Often it 
is possible to ease vocal production of 
a pop singer's upper range by teach-
ing delay of the onset of closing con-
sonant tongue positions. 

Every vowel can be sung with a 
tight articulatory posture or a loose 

one. The reader will recall that vow-
els are represented by an acoustic is-
land of sound within which the hu-

man ear recognizes that specific 

vowel. If the jaw and tongue position 
required for that vowel are main-

tained with a slightly relaxed rather 
than tensed muscle feel, the quality 
of sound is improved. The reason for 
this can be found in the fact that the 
tongue is muscularly attached to the 
hyoid bone and from it to the larynx, 
so that if the tongue is tensed, the lar-
ynx is raised and the vocal tract 
shortened. Likewise, the first for-
mant, which is very sensitive to artic-
ulation, depends upon the degree of 
the jaw opening. It is not surprising 
that good voice teaching over the 
years has emphasized a relaxed jaw 
position in the singer. Since pitch, as 
far as the larynx is concerned, is only 
a matter of slow or fast vibration, al-
lowing pitch change to occur without 
excessive tension in the muscles of 
the base of the tongue is highly desir-
able. For instance, in Handel's aria 
"Rejoice Greatly," the "rejoice" 
melismas become much easier for 
the soprano if the /3/ vowel is main-
tained with a very loose jaw feel 
without allowing the tongue to antic-
ipate the closing /i/ in the diphthong 
followed by the /s!. This will also 
eliminate the articulation of each 
note by the jaw that some singers 
demonstrate. 

In order to effectively train the 
speaker or singer for optimal com-
munication through speech or song, 
every speech or voice teacher needs 
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to have complete knowledge of the 

movements of the muscles in the vo-

cal tract required for the phonologi-

cal system of the language being 

sung. When one considers the multi-

tude of neurological connections and 

muscular movements that must be 

executed with split-second timing to 

produce human speech that the child 

learns during the first six or seven 

years of life, the enormity of this mir-

acle of communication given the hu-

man race is truly humbling. It is 

hoped that the information present-
ed here will enable you as teachers of 
singing to solve the articulatory prob-
lems that can interfere with res-

onation in your students' voices, so 
that they are able to communicate 

complete and beautiful artistry in 

their singing. 
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