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Enhancements to the Visual Analogue Scale,
VAS, for listening tests
Svante Granqvist

Abstract
Three methods for perceptual rating of audio stimuli were compared. The Visual
Analogue Scale, VAS, was implemented as two computer programs and compared
to the VAS on paper. The first program is a straight-forward implementation, the
second program introduces the Visual Sort and Rate method, VSR. VSR allows the
subject to compare stimuli of similar rating to each other, thus making the
ordering of the stimuli easier. The three methods were compared by using a series
of stimuli having different spectral tilt . Results show that the VSR method gives
better reliabilit y in the subjects’ ratings. Average correlation coefficients
increased from 0.93 for VAS on paper, to 0.95 for Computer based VAS and 0.98
for the VSR method.

Introduction
Listening tests has to be used in order to relate
acoustical parameters to human perception. The
spread in the results from test to test is a constant
problem, which as a rule is overcome by
repeating the series of stimuli several times and
use the average rating. However, playing the
stimuli many times is tiring for the subjects and
there is a limit where they get so tired that they
will produce less accurate results. One
alternative is to spli t the test in several li stening
sessions, but this further increases the practical
problems with scheduling the subjects. Anyone
who has arranged a listening test is aware of
these problems.

So, the large number of tests required to get
statistical significance is a problem, especially if
you have a large set of stimuli that you want to
get perceptually rated. Any method that leads to
increased accuracy in the responses from the
subject is therefore welcome. Using the Visual
Analogue Scale, VAS (Wewers and Lowe,
1990), where the subject puts a mark on a 10 cm
long scale has become a de-facto standard for
rating perceptual parameters, but still one can
expect a large spread in the data obtained this
way. This paper aims at implementing the VAS
on a computer in order to make it easier for the
subject to check and adjust his ratings to better
correspond to his listening impression.

Rating methods
Visual Analogue Scale on paper
The stimuli were played from the computer in a
random order with a pause of 5 seconds. The
order was different for each listening session.

The subject was instructed to rate the stimuli
during the 5 seconds of silence by drawing a line
on a 10 cm VAS on paper. The playback of an
audio file with fixed pauses is similar to having a
pre-recorded tape running, which is one common
way to utili se a Visual Analogue Scale for
listening tests. The computer was used instead of
a tape recorder in order to have the same
hardware conditions for all three methods.

Computer based Visual Analogue Scale
The computer program “Judge” (Fig. 1) is a
straight-forward implementation of the VAS. The
implementation on computer gives some advan-
tages. First, the subject can easily play each
stimulus as many times as he wishes. The subject
may also jump back and forth in the series of
stimuli . This gives him a better opportunity to
give each stimulus a rating that corresponds to
his listening impression. Second, the computer
program can automatically play the stimuli i n a
random order for each listening test. This
minimises the risk of inter-stimuli i nfluence. In
order to achieve this with tapes, one would have
to edit a separate tape for each listening session.
Third, the treatment of data becomes easier, since
the responses of the subjects are already in the
computer.

One drawback of the method may be that the
subject must have some minimal computer
experience. It is in most cases, however, possible
to give the subject a suff icient instruction in a
few minutes. For clinical use this can be a
problem, though. Another disadvantage is the
need of a computer; on the other hand, no tape
recorder and no creation of listening test tapes is
needed.
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Fig. 1. The computer program Judge implements the VAS in a straight-forward manner on a
computer. The subject rates the stimuli by adjusting a scrollbar instead of putting a mark on a paper.
The subject can step back and forth in the li st of stimuli and adjust the response to match his li stening
impression as well as possible.

Fig. 2. In the program Visor, which implements the VSR method, the subject is to “ open” the
packages to the right and li sten to the stimuli within them. Then he is supposed to move them to the
VAS to the left according to his li stening impression. This procedure makes similar sounding stimuli
appear close to each other, and thus it is easy to adjust the ratings of the stimuli to correspond to the
impression from them.

Computer based Visual Sort and Rate,
VSR
The computer program “Visor” (Fig. 2) imple-
ments the Visual Sort and Rate method, which
may be seen as an enhancement of computer
based VAS. Here, the stimuli corresponds to
icons on the screen and the subject can play the
stimuli by clicking on the icons. Sorting and
rating is done by moving the icons along a VAS.
Since the subject will put similar-sounding
stimuli near to each other, it is easy to compare
those to each other. Thus it will be easy for the
subject to sort the stimuli i n the order that
corresponds to his listening impression. Given a
clear enough instruction, the subject can also rate
the stimuli along the VAS.

In principle, it is possible to rate two
parameters with the VSR method, one in the X

direction and one in the Y direction. In this test,
only the Y direction was used, due to the one-
dimensional kind of stimuli.

The Visor program shares the same advan-
tages and disadvantages as the Judge program
over the VAS on paper.

Stimuli
A series of stimuli was created with the program
Addsynt (Granqvist, 1996). The stimuli mimics a
spoken vowel /a/ with a varying spectral til t.
Twelve random numbers between -3.1 and -12.2
were generated and those numbers were used for
the voice source spectral til t in dB/octave. Two
of the stimuli were duplicated in order to test the
repeatabili ty; thus a total of 14 different stimuli
were used (Table 1).

 Table 1. The spectral tilt of the voice source in the different stimuli.
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 Stimuli number 1 2 3 4 5 6 7 8 9 10 11 12 13 14

 Spectral tilt [dB/oct] -3.1 -3.5 -4.8 -6.6 -6.6 -7.0 -7.6 -8.0 -9.6 -10.0 -10.0 -10.5 -10.8 -12.2

The spectral til t was randomly distributed, since
an equidistant distribution could give the VSR
method a misleading advantage. If the stimuli
were equidistant and the subject only sorted the
stimuli correctly and rated them equally spaced,
you would have a perfect match. This situation is
of course not desirable, and is eliminated by
having the stimuli randomly spaced.

The choice of stimuli type for this test is not
important, as long as it varies along a one-
dimensional scale. Spectral til t can be considered
to be such a parameter.

Listening test
Six subjects used the three methods to rate the
stimuli: three voice clinicians, one singing
pedagogue, and two technicians. The author did
not participate in the test. The subjects had the
opportunity to have the stimuli played in a
sequence with increasing spectral til t before each
one of the three tests as they wished. The six
subjects all used the method in different orders
(there are six possible ways to order three
methods), so that no method should suffer more
than the others from subject’s tiredness or stimuli
unfamiliarity.

Results
As can be seen in Fig. 3 there is a larger spread
in the data obtained by VAS on paper than in the
computer based VAS, which in turn has a larger
spread than the data obtained by the VSR
method. It can also be seen that almost all stimuli
has been sorted in the right order with the VSR
method. This is not the case in any of the two
VAS methods. It is expected that the listening
impression from the selected stimuli type should
give a monotonically increasing rating as the
absolute spectral til t decreases. This is the case
with the VSR method, but not with the VAS
methods. There is no obvious difference in the
curve shapes between the methods in this test.

Table 2 shows linear regression correlation
coeff icients for each series. There is lower
correlation in the data obtained by VAS on paper
than in the computer based VAS, which in turn
has a lower correlation than the data obtained by
the VSR method. This is consistent with the

visual impression from Fig. 3. The low
correlation coeff icients for subject EL are
probably due to the curved shape of this
subject’s response, rather than to uncertainty in
the responses. A more curved shape gives lower
correlation when using linear regression.

Table 2. Linear regression correlation
coefficients (r-values).

Method
Subject VAS on

paper
Computer
based VAS

Visual Sort
and Rate

EL 0.834 0.898 0.919
JG 0.947 0.928 0.983
MH 0.962 0.974 0.996
JI 0.895 0.964 0.996
SH 0.975 0.989 0.988
MT 0.962 0.940 0.998

Average 0.929 0.949 0.980

Discussion
Implementing a listening test as a computer
program gives several advantages. It saves the
work of manually entering data from the forms
fill ed in by the subjects. This procedure can be
time consuming and is also a source of error.
Furthermore, it saves the work of creating tapes.
In order to minimise the risk of inter-stimuli
influence, the order of presentation should be
different for each listening session. This would
require assembly of many different tapes.

The biggest advantage, though, is the
increased freedom given to the subject to play the
stimuli as many times as he wishes, and in any
order. This increases the subject’s motivation,
which in turn leads to more consistent results.

The decreased spread of data observed in the
computerised VAS method, compared to VAS on
paper, is probably due to that the listener played
each stimulus more times. Jumping back and
forth in the list of stimuli gives the opportunity to
check and adjust the ratings as needed. It should
be noted that the subjects only were allowed to
hear each stimuli once using the VAS on paper
method. This is not necessary, one may allow the
subject to rewind the tape or even support him
with ID-marked DAT tapes in  order to  make  it
easier to  jump
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VAS on paper
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Computer based VAS
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Fig. 3. Results from the li stening tests. The results show a larger spread in the data obtained by the
VAS on paper than in the computer based VAS, which in turn has a larger spread than the data
obtained by the VSR method. Furthermore, the VSR method gives series which has a monotonically
increasing rating as the spectral tilt decreases, which is the expected li stening impression. Each point
corresponds to one response from one subject, except for the average points where each point
corresponds to six responses, one from each subject.
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between the stimuli . In that case, one could
expect results approaching the computerised
VAS method.

The increased monotonicity of the ratings
when using the VSR method is expected, since
the subject has the opportunity to directly listen
to the difference between two closely rated
stimuli and adjust the responses accordingly. It is
expected that this would lead to a more reliable
sorting of the stimuli.

It is interesting to note that all li steners
spontaneously did more playbacks of each
stimulus on the VSR method than on the
computer based VAS method. This could imply
that the subjects found it more meaningful to
continue listening and adjusting the ratings with
the VSR than with the VAS. It could also be
argued that given the same time, i.e. repeating the
VAS test several times, the subjects would have
performed equally well i f the average value was
used. Preliminary studies of this, however, show
that this is not the case. Furthermore, the
question is if the time used is the only factor
tiring the subjects. If the subjects feel more
meaningfulness in the test, they probably get less
tired.

The method implemented by VAS could also
be called “Visual Rate” since the subject is asked
to visually rate each stimulus along the VAS.
The VSR method introduces sorting in this
process as well . By first sorting the stimuli , the
rating becomes easier and this gives more
consistent results.

The name Visual Sort and Rate implies that
the subject is to be instructed to sort and rate the
stimuli , so once he has got the sorting of the
stimuli right, he will have to rate them as well .
For example, this means that if many of the
stimuli should be rated low, perceptually, and
only a few should be rated high, the subject is to
put many stimuli to the low end of the VAS. This
is a potential danger with the VSR method. If the
instructions are not clear enough, the subject
might stay at sorting the stimuli and positioning
them equally spaced over the VAS. This would
lead to shape distortion of the response curve.
Giving the correct instructions, and introducing a
few duplicates in the stimuli series (which should
be equally rated), the effect of this danger can be
minimised. If we, on the other hand, only are
interested in the perceptual order of the stimuli ,
the instructions should be to sort the stimuli
equally spaced along the VAS.

One can discuss to what extent you should
help the subject in rating the stimuli . Of course

the subject should have no opportunity to know
which rating the stimuli should receive other than
from his own listening impression. Apart from
that, helping the subject as much as possible
could only lead to better results. The idea about
the VSR method is that the subject should be
helped to check his own ratings against his
listening impression and modify them until he is
satisfied with them. This leads to more accurate
results.

Conclusions
The Visual Sort and Rate method, VSR, can be
used to improve the performance of a subject in a
listening test situation. Experiments show
improved correlation coeff icients and
monotonicity of the VSR method compared to the
more commonly used Visual Analogue Scale,
VAS. Furthermore, the spread between subjects
was lower for the VSR method.

System requirements for Judge
and Visor
Judge and Visor requires a 386 PC with 4MB
RAM with Microsoft Windows 3.1 or Microsoft
Windows 95. The SoundSwell workstation and
Glue (AB Nyvalla DSP) are also required. The
programs occupy less than 1MB hard disk space
excluding the sample files. The programs play
audio files in the SMP file format.
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