
One of the most important things that Dan
Ling devised and publicized during his lifetime
was a very simple test of speech detection,
discrimination, and identification – the Six-
Sounds Test.  At first glance; the Six-Sounds
Test appears to be overly simple.  It involves,
at least initially, production of the six
phonemes [a, u, i, S, s, m] in isolation, with the
child’s only task to signal when s/he hears a
sound.  The apparent simplicity, however, is
one of the great virtues of this test.  These
six phonemes cover a wide frequency range,
and the test can help pinpoint areas where an
individual child, or adult for that matter, is
having difficulties.  The spectrogram (Figure
1) on the next page shows my production of
the six sounds.  I’m a male native speaker of
Australian English, and, even after eleven

years of living in the United States, my vowels
still betray my linguistic origins.  If you look at
my production of [a], you’ll see that most of
the energy (the black bars show the areas of
greatest intensity) is centered around 1 kHz.
There are two distinct bands in the low
frequency region for [u], located around 300
Hz and 1,100 Hz.  There are also two distinct
bands for [i], but these are centered around
300 Hz and 2,150 Hz.  What this means in
practical terms is that my productions of [u]
and [i] give information about a child’s ability
to detect speech energy around 300 Hz, 1,100
Hz, and 2,100 Hz, while my production of [a]
provides information on the frequency region
around 700 – 1,100 Hz.  When we look at my
production of [S], it can be seen that almost
all of its energy is located above 1,500 Hz,

The Six-Sounds Test: What Do We Need to Know?
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Enclose your email address, and I’ll send your
results back to you.  In recording the sounds,
please take care to ensure that they are
produced with normal vocal effort, and check
to make sure the recordings are not distorted.
If I receive enough recordings, I’ll eventually
pool all of the data and present it in a future
issue of “Listen, Hear!”.

Using the test:

Identification: At this level, we’re
interested in determining whether the child
can detect all of the sounds.  S/he doesn’t
have to tell us what the sounds are; s/he just
has to indicate that “Yes, I heard that!”.
Many clinicians also present the test at
various distances to specify the range within
which the child can detect all of the
phonemes.  This can be very useful in advising
teachers about the “safe” working distance
for an individual child.  One note of caution
here; it is imperative that the phonemes are
produced with normal vocal effort.  If not,
the results are probably not valid.

Discrimination: At this level, the child is
presented with two sounds and asked
whether they are the same or different.
With younger children, the questions asked
might need to be, “Are these sounds the
same?” as this requires a simple “yes/no”
response.  The various sounds can then be
contrasted to determine whether the child
can hear differences between a high
frequency oral and a low frequency nasal – [s]
/ [m]; a sibilant and a vowel – [s] / [a]; vowels

with dissimilar low frequency energy
concentrations – [a] / [i], [a] / [u]; vowels
with similar low frequency patterns, but
differing upper frequencies – [u] / [i]; etc..  
Of course, when the test is being used in this
way, it is important to include a number of
pairs which are the same – [a] / [a], [S] / [S]
– so that the child understands that both
responses are valid.  

Identification: Here, the child is presented
with a range of alternatives, and asked to
specify which one was presented as the
stimulus.  The child no longer has to merely
detect the sounds; s/he has to specify which
one was produced.  There are many games
that can be played at this level that can help
make this seem a “fun” activity, rather than
a “test.”  I use soft toys that represent each
sound – a ghost for [u], a sheep for [a], a
snake for [s], etc., -- and ask the child to pick
up the appropriate item each time. 

Conclusion: The Six-Sounds Test is a useful
measure that can provide valuable
information about the range of sounds a child
can hear with her/his implant or hearing
aid(s). Some care needs to be taken in
interpreting the results for individual
speakers, however, and teachers/clinicians
need to be aware of the potentially large
differences between male and female
speakers.

If you have any comments, feedback, or suggestions to this newsletter,
please contact me at:
Post: Geoff Plant 

MED-EL
35 Medford Street
Somerville, MA 02143

email: hearf@aol.com

I look forward to hearing from you.
1Ling, D. 1976. Speech and the Hearing-Impaired Child: Theory and Practice.  A.G. Bell Association for the Deaf, Washington, DC
2Ling, D. 1989. Foundations of spoken Language for the Hearing-Impaired Child.  A.G. Bell Association for the Deaf, Washington, DC

Introduction

Many readers of this newsletter would have been saddened to learn of the death of Daniel Ling
in August 2003.  Dan was one of the great teachers of speech to deaf children, and, in common
with many others, I learned a great deal about this important area by reading his books,
attending his lectures, and watching him working with individual children.  I particularly
remember watching him working with a young deaf child at a public lecture at Macquarie
University in Sydney about 25 years ago.  He informed the audience that he was going to work
on the stop consonant [b] with the child, but within a few minutes had shifted his emphasis and
concentrated on the nasal [m].  By the end of the session, the child was using [m] in both the
initial and final position in nonsense syllables and simple words, and I was greatly impressed by
Dan’s teaching skill and by his rapport with the child.  Walking out of the lecture hall, however,
I was surprised to hear people complaining that he had not done what he said, and some felt in
some ways “cheated” by his approach.  “He said he was going to work on [b],” a friend said to me,
“but he worked on [m]!”  To me this epitomized what I liked most about Dan’s approach; he was
prepared to alter his lesson plans “at the drop of a hat,” and move into other areas where the
child needed help if he felt it was appropriate.  He wasn’t rigid, and, in part, this was why he was
so successful.  Although it’s now more than a year since his death, Dan’s influence lives on and
will continue to do so.

A simple test



while the bulk of [s] is found in the frequency
region above 3,000 Hz.  Finally, it can be seen
that the majority of energy for [m] is found in
the low frequency region around 300 Hz.  

These frequency areas are even more clearly
shown in the long-term-average spectra
(LTAS) presented in Figure 2, which plot the
average frequencies across the production of
each phoneme.  The peak around 1 kHz for [a]
is easily seen, and corresponds to the first
two energy peaks (formants) for this vowel.
Similarly, the first two peaks for [u] and [i]
discussed above can be clearly seen.  When we
look at the consonants, we can see that [S] and
[s] are truly high-frequency consonants, while
almost all of the energy for [m] is located in
the low frequencies.

To summarize, I can plot the major frequency
areas for my productions of these phonemes
using the scale below.  I’m the first to admit
it’s a little simplistic, but it does give a rough
guide to the frequency areas where these
sounds have their major concentrations of

energy.  The nasal [m] is a useful addition to
the test – it was originally the Five-Sounds
Test – as it can help confirm that the child is
“picking-up” sound around 300 Hz.  The vowels
[u] and [i] also have energy in this area, but,
there are also higher energy peaks which
might enable the child to detect the vowels.

If I want to check a child’s or adult’s ability to
detect a wide range of speech sounds using
her/his implant and/or hearing aids this is a
simple and relatively reliable measure.  The
nasal [m] provides information about detection
of the low frequencies, the vowels let me look
at the mid-frequencies, while the sibilants [S]
and [s] provide information on the high
frequency region.  It’s simple and
straightforward, and quite reliable, but there
is, of course, a problem!  I’ve been describing
how the test can be used with my voice, but it
doesn’t follow that it’s going to be the same
for other speakers, and this is especially true
if the speaker is a woman.  The trends remain
the same, but there are some large
differences in the absolute values. 

Earlier this year, I recorded a number of
female speakers producing the items in the
Six-Sounds Test, and one of these speakers is
shown in Figure 3.  A number of differences
between these productions and mine are
immediately apparent, and are clearly shown in
the LTAS measures shown in Figure 4.  The

low frequency peaks for the vowels [u] and [i]
are a little higher than for my productions, but
the second peak for [i] for this speaker is
around 3,000 Hz.  Even more marked
differences can be seen in this speaker’s
productions of [S] and [s].

Most of the energy for [S] is located above
3,000 Hz, while [s] has its peak around 8,000
Hz and little energy below 6,000 Hz.  Of
course, the possibility exists that this speaker
is not representative of women overall, but
examination of 17 other female speakers
revealed that her values were quite typical.  I
looked at productions of [S] and [s] by this
group of female speakers and attempted to
specify the acoustic characteristics of these
two high frequency consonants.  In each case,
I measured the LTAS for each consonant, and
then located the spectral peak.  I then
measured the lowest point that was 12 dB
below the peak.

Here’s an example, showing one of the other
speakers production of [s].

The spectral peak is at 8,950 Hz, and I’ve
changed the vertical scale so that only those
areas which are within 12 dB of the peak are
shown.  It can be seen that the lowest point
within this range is just over 6,000 Hz.  At the
risk of appearing flippant, that’s what I call a
high frequency consonant!  When I averaged
the data for all 18 speakers, I found a mean
spectral peak for [S] of 3,105 Hz, while the
average peak for [s] was 8,890 Hz.  The lowest
frequency within 12 dB of the peak was, on
average, 2185 Hz for [S] and 5,973 Hz for [s].
However, it should be noted that several of
the speakers emulated the example shown,
with their lowest point 12 dB below the peak
for [s] being in excess of 6,000 Hz.  In one
case, it was more than 7,500 Hz.  So much for
[s] “starting up” around 3,000 Hz!

What is the significance of these findings for
clinicians and teachers using the Six-Sounds
Test?  The first and most important is the
need to recognize that when we talk about [S]
having most of its energy above 1,500 Hz, and
[s] having most of its above 3,000 Hz, we are
speaking about average values for adult male
speakers.  If the speaker is an adult female,
the average values for [S] and [s] are probably
nearer 3,000 Hz and 6,000 Hz respectively.
Thus, if a child fails to detect [s] produced by
a female speaker it probably means that s/he
is unable to detect speech frequencies above
6,000 Hz, rather than 3,000 Hz.  This is not a
trivial difference, and teachers and clinicians
need to be aware of it when they use the Six-
Sounds Test.  There are also differences in
the vowels for male and female speakers, but
these are probably not as large, nor as
potentially significant.  

Of course, it would be best if we didn’t have
to rely upon average values, and could instead
specify the important spectral areas for each
person who uses the test.  I know that I may
regret this offer, but if readers would like to
have their productions of the Six-Sounds
Test measured, please record them on
audiocassette and send them to me at the
address given at the bottom of the page.

Figure 1: 
Spectrogram of the Six-Sounds Test produced by the author.
The horizontal axis shows time in seconds, while the vertical
axis displays frequency in kHz.
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Figure 3: 
The Six-Sounds Test items produced by an adult female
speaker.

Figure 2: 
Long-term-average spectra for the phonemes of the Six-
Sounds Test produced by the author.  The horizontal axes show
frequency in kHz; the vertical axes display intensity in dB.
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Figure 4: 
Long-term-average spectra for the phonemes of the Six-
Sounds Test produced by a female speaker.


