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Abstract
THE EFFECT OF PERCEPTUAL SET
ON LISTENER JUDGMENTS OF VOICE QUALITY DEVIATIONS
By Patricia M. Hansen
The purpose of this study was to test the possible influence of
perceptual set on listeners' judgments of voice quality deviations.
Perceptual set was created by instructions given to an experimental
group which limited their choices, thus encouraging a particular re
sponse.

The effect of set on the overall performance of the group, on

backward versus forward voice samples and on the level of experience
of the listener were all investigated.
The sample for this study was comprised of 24 students of
speech pathology and audiology.

The subjects were divided into matched

experimental and control groups and asked to listen to a prepared tape
containing 27 voice samples presented forward and 27 voice samples
presented backward.

The experimental group was given instructions to

judge the voice samples simply for the presence of or the absence of
nasality.

The control group was asked to judge the samples for a vari

ety of voice quality disorders.

The scores from each group were com

puted and a statistical analysis was used to determine what effect
perceptual set had on the experimental group.
The results of this study indicate that perceptual set does
not play a significant role in influencing listener judgments of voice

quality disorders, at least in inexperienced listeners.

Further, per

ceptual set is not a factor in backward versus forward performance in
inexperienced listeners, nor does it influence the listeners at one
level more than those at another level for any of the three levels of
experience of the group tested.
The results of this study indicate that perceptual set created
by specific instructions does not influence the evaluation of voice
quality disorders at least by inexperienced listeners.

Speech pathol

ogists who deal with the evaluation and treatment of voice quality
disorders on a wide scale should be aware that this possibility exists,
however, and take steps to avoid it in their personal experience.
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Chapter 1
INTRODUCTION
It is well known that perceptual judgments may be influenced
by a variety of factors.

One such factor is the effect of preparatory

set induced by instructions given previous to the stimulus.
The term set has been defined in many ways.

Walter (1964) has

defined set as "a concept involving the assessment of or the creation
of a predisposition to choose a particular alternative event from an
otherwise equally probable array of alternatives."

Bruce (1958)

stated that set may be used by preparing a subject to receive a certain
class of stimuli prior to an act of perception so that he will react
to that stimuli in a predefined way.

From an experimental point of

view, Bugelski (1951) has stated that the essential feature of set is
that the experimenter limits the subject's freedom of choice so that
his responses are strongly restricted and that certain of these re
sponses are encouraged.
Experiments have shown that preparatory set plays an important
role in perception.

This role as it pertains to auditory perception is

of special interest to speech pathologists who must make many auditory
perceptual judgments, particularly when evaluating voice quality dis
orders.
The evaluation and diagnosis of voice quality disorders is a
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difficult task for most clinicians.

One of the reasons for this dif

ficulty is the lack of an objective means for evaluating voice quality
disorders.

Bzoch (1971), discussing the measurement of cleft palate

speech, says that although instrumental measures may objectively record
some parameters of speech behavior, a number of tests based upon per
ceptual judgments must be utilized to supplement these measures.
Auditory perceptual judgments of voice quality characteristics
are not always reliable or valid.

Judgments may be influenced by a

number of secondary factors such as pitch, articulation and linguistic
ability.

These factors have been recognized, and an effort has been

made to control or eliminate them.

One method which has been experi

mented with is the backward presentation of the voice samples being
evaluated.
Statement of the Problem
This study sought to answer the following questions:
1.

Will a panel of judges determine that a higher percentage

of voices are excessively nasal if they are instructed to judge
only for presence or absence of nasality rather than judging voice
quality in general?
2.

Will backward presentation of voice samples have a differ

ent effect on the judges than forward presentation in relation to
the perceptual set created by the instructions?
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Purpose
The purpose of this study was to investigate one suspected
effect on voice quality judgment, that of preparatory perceptual set.
Specifically, the study was designed to determine the effects of varying
the instructions to two matched groups of listeners making judgments of
voice quality.
Hypotheses
The following hypotheses are stated in the null form.
1.

Instructions given prior to listening to a particular

voice will not influence listeners to hear the voice quality for
which they have been instructed to listen unless that quality is
actually a major characteristic of the voice.
2.

Instructions will not have a significantly greater effect

on voice quality judgments made on voices presented forward than
on those presented backward.
Importance of Study
Specific voice qualities seem to be associated with particular
speech disorders.

Sherman (1959) recognized this when she identified

"cues associated with particular disorders of voice" as one irrelevant
factor which may influence voice quality judgments.
As an example, one disorder which seems to create certain
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expectations in clinicians is cleft palate.

Spriestersbach and Powers

(1959), stated that excessive nasality is recognized as one of the typ
ical characteristics of cleft palate speech.

McWilliams (1954), wrote

that a universal viewpoint has been formed of cleft palate speakers as
suffering from hypernasality.

According to Darley and Spriestersbach

(1956), this viewpoint is not necessarily supported by clinical
evidence.
Any expectation on the part of the clinician for certain qual
ities to be present in a voice, even before an evaluation has been done,
may constitute a perceptual set.

This set may then influence the

clinician to actually hear the expected voice quality.

Furthermore,

if a clinician has had a number of experiences in voice evaluation in
which these expectations have been met, the set may be strengthened,
causing it to have an effect on all or many of his future judgments.
It is, therefore, important that this factor be investigated so that,
if it does exist, steps may be taken to control it.
Definition of Key Terms
Perception:

The process by which an individual organizes and

interprets sensory data he has received on the basis of his past
experience. (Eisenson, 1972)
Preparatory set:

Information given to a subject which

restricts either the range of possible stimuli from which the stimulus
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he is presented has been drawn, or the range of possible attributes of
the stimulus to which he must respond. (Auerbach and Leventhai, 1973)
Hypernasality:

An excess of nasality in the voice; the voice

issuing through the nose.

Chapter 2
REVIEW OF THE LITERATURE

Three areas seem pertinent to this study and will be included
in the review of the literature section.

These three areas are: (a)

literature dealing with the effects of set on visual perception; (b)
literature dealing with the effects of set on auditory perception, and
(c) the validity and reliability of voice quality judgments.
Set and Visual Perception
Early experiments in preparatory set dealt chiefly with the
perception of visual stimuli.

Although there are, of course, differ

ences in the functions of the visual and auditory senses, there is
evidence that certain generalizations may be made from visual set
experiments and applied to all of the senses.
Winnick and Daniel (1969), studies the effects of set on tachistoscopic recognition of a visual stimulus.

In the first experiment

a set was created by having 30 undergraduate volunteers who were inex
perienced in tachistoscopic recognition, recite as many state names as
they could in 60 seconds.

The subjects were then alternately assigned

to two different groups.
Three types of words, presented in random order, by tachistoscope
were seen by each subject.

These three types of words included state

names that the subjects had previously mentioned, state names he had not
mentioned, and control words that had nothing to do with state names.
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The subjects in Group 1 were asked to repeat each word aloud following
its presentation while the subjects in Group 2 were asked to write what
they had seen.
Results for both groups showed that even though the subjects
had not been told to expect state names, the prior experience of naming
the states had not only facilitated their recognition of the previously
named states, but also, to a more limited degree, their recognition of
those not previously named.

The control words were the least often

correctly perceived of any of the three types of words.
In the second experiment, 32 inexperienced volunteers were
used as subjects.

A set was established by exposing the subject to

three types of stimuli: (a) pictures, (b) definitions, and (c) words.
Each subject was asked to recall as many of the stimulus items as he
could.

Words corresponding to each of the stimulus items were then

shown tachistoscopically, and the subjects were asked to identify as
many of them as they could.
Each subject's recall performance was consistently lower for
printed words than for either pictures or definitions.

When words cor

responding to the three types of stimulus items were shown tachisto
scopically, however, the words which had been previously presented in
the printed form were the most recognizable for all of the subjects.
This cannot be explained by the creation of a recall strengthening ef
fect as it is possible to do in the first experiment.

Rather, it
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indicates the establishment of a set which facilitates the visual per
ception of the previously seen printed words.
Siipola (1935), conducted a group study of the effects of
established sets on perceptual responses to visual stimuli.

One hun

dred sixty subjects were divided into two groups and given three tasks.
Group A was set to look for words pertaining to animals or birds, while
Group T was set to look for words pertaining to travel or transportation.
A series of ten stimuli, four words and eight ambiguous items,
were shown tachistoscopically.

The results showed that Group A per

ceived six times as many of the items as animal-bird words as did Group
T, and that Group T perceived five times as many items as traveltransportation words as did Group A.

More than one third of the sub

jects in either group failed to perceive any of the items in accordance
with the set of the other group, even though there were four items which
were real A-B or T—T words. .
Each group was given a second, transitional task to help rein
force the previously established set.

When this had been accomplished,

each subject was given a list of 20 skeletal words and asked to con
struct real words from them.

They were given no instructions as to

what type of words to construct. The 20 skeletons had many possible
solutions, among them both A-B and T-T words.

The results showed that

the sets established in the first two tasks had a carry-over effect to
the third task, even though no set was prescribed for Task 3.
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Landauer (1964), tested the effects of instructional sets on
the visual perception of brightness.

Ten subjects, chosen from the

staff and senior students of the Department of Psychology, attended six
sessions held on different days.

During these sessions they were ex

posed to two different sets of instructions for the same task.

These

instructions were given in various combinations of differing levels of
illumination, reflectance and viewing conditions.
The results showed a significant difference between subjects'
perceptual judgments for the two instructxonal sets.

This difference

occurred independently of the other variables.
Mulholland (1963), experimented with instructional sets and
visually perceived motion of a rotating stimulus.

Subjects were hos

pital aides, students, hospital staff members and tranquilized schizo
phrenics.
The subjects were divided into three groups.

Each was told to

view a rotating object and report at five second intervals what they
saw.

In addition to these instructions, Group Two was told to try to

see only two dimensional movements.

Several experiments using varying

designs were done.
In all of the experiments subjects reported a given perceived
motion more often when they had been instructed to perceive that motion.
These effects were noticeable during continuing sets of five to ten
minutes and during different sets which were alternately activated for
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short periods of 75 to 100 seconds.
Kato (1964), attempted an experimental analysis of perceptual
set by inducing different instructions for viewing the same visual
stimuli.
subjects.

Different kinds of instructions were given to three groups of
Group One, a control group, was given objective instructions

so as not to induce a particular set.

Group Two was given instructions

designed to impose an analytical or stimulus bound set, and Group Three
was given instructions designed to impose an integrating set which
would cause the subject to see the stimulus as a whole.
The stimuli consisted of 11 cards with adumbrated letters of
the English alphabet printed on them.

These were randomly exposed by

tachistoscope and each subject was asked to tell what he saw.
Data from the three groups showed a significant difference be
tween the neutral set and the analytical set group responses as far as
the number of cards perceived as alphabet letters and the number per
ceived as geometrical shapes.

Because of the large number of neutral

set subjects who perceived the cards as geometric figures, however,
these results were not conclusive.

The stimulus was adjusted, using

more easily perceived items and the results were the same.

From this

Kato concluded that:
(1) In the perception of impoverished stimuli, which are gen
erally perceivable as belonging to a certain category, the percep
tion of the subject will be controlled by instructions. (2) The
more subject-dominant (or stimulus-bounded) a perceptual set of a
subject induced by the instructions is, the more the perception of
the subject deviates from that category. (3) As to the perception
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of the ambiguous stimuli as in the present experiment, it is pos
sible to inhibit (or facilitate) such perception by instructions as
belonging to a certain category. (4) Some subjects have subtle
visual sets, and often they utilize some visual clues that could
not be predicted by the experimenter. (p. 39)
Set and Auditory Perception
The effect of established set on auditory perception has not
been as well documented as it has for visual perception.

Studies that

have been done in the area of auditory perception, however, have shown
results similar to those from experiments in visual perception.
Long, Henneman and Garvey (1960), raised the question of the
applicability of the results from visual set experiments to auditory
perception.

Does set function the same way in the two modalities?

Sixty subjects were randomly assigned to six groups, each re
ceiving different sequences of experimental conditions.
required to identify distorted spondaic words.

Subjects were

In the first experiment

these words were presented aurally and in the second experiment they
were presented visually.

Set was manipulated by presenting alternatives

both aurally and visually in an undistorted form either before, after
or before and after the presentation of the corresponding distorted
word.
The authors found that there seemed to be no single relation
ship between the modality used to produce the set and that used as the
stimulus.

When used only before or after the stimulus, vision and
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audition were equally effective.

When presented both before and after

the stimulus, vision was superior to audition.

If the spondaic words

were presented visually, however, the advantage of alternatives both
before and after the stimulus disappeared.
In the identification of distorted auditory stimuli set was
seen as playing three roles:

(a) it reduced the number of alternatives,

which increased the probability of each response alternative, (b) it
increased the interpretability of residual stimulus elements, and (c)
it aided the discrimination of important stimulus elements.
Bruce (1958), demonstrated the effects of preparatory set on
the intelligibility of heard speech.

Twenty subjects were presented

the same twelve word sentences in the presence of noise on five differ
ent occasions.
groups:

Each time, the sentences were broken down into two

(a) sentences presented with no preface or indication of

topic, and (b) sentences presented with a one word preface which sub
jects were told was the topic of the sentence.

In reality, the word

given as a topic was only fully appropriate to one sentence in the
group.
Bruce found that a sentence had the greatest intelligibility
when prefaced by the key word most appropriate to it.

The effects on

intelligibility of a less appropriate key word were shown by total
failures to repeat a sentence correctly and, in distortions of that
sentence, to bring it into line with the key word given.
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Rule (1964), explored the effect of instructional set on sub
jects1 responses to complex sounds.

Ninety undergraduate college stu

dents with no history of hearing loss were chosen to participate.
Each subject was asked to rate sounds composed of random noise with
discrete tone components.

The sounds were presented in pairs and the

subjects were given one of three sets of instructions: (a)

to judge

for loudness, (b) to judge for noisiness, or (c) to judge for annoy
ance.

The stimuli varied over four dimensions:

(a) overall intensity,

(b) fundamental tone frequency, (c) fundamental tone intensity, and
(c) overtone intensity.
Results were computed for all variables including order of
presentation, instructions and the four stimulus factors.

These re

sults indicated that the instructions functioned to set subjects to
emphasize particular aspects of sound stimuli.

Overall intensity was

emphasized most under loudness instructions while fundamental tone fre
quency and intensity were emphasized under annoyance instructions. There
were no differences in emphasis among instructions for overtone
intensity.
Rule and Little (1966), did a study using the same apparatus
and stimuli as the previous study by Rule (1964).

Seventy-two members

of the secretarial and engineering staffs of the Boeing Company were
used as subjects.

Each subject was given either noisiness, annoyance

or composite instructions.

Composite instructions were instructions in
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which both noisiness and annoyance were used as terms.
An analysis of the interactions between instructional set and
stimulus variables supported the previous findings by Rule (1964).

The

instructions set subjects to give different emphasis to stimulus fac
tors.

The findings also indicated that emphasis given to different

stimulus factors under the composite instructional set was a compro
mise between the emphasis given under noisiness and annoyance sets pre
sented independently.
Voice Quality Judgments
Voice quality judgments are an important part of a voice eval
uation.

There are several objective instruments which may aid the

speech pathologist in his diagnosis of a voice quality disorder, but
the final analysis is dependent on listener judgments.

Although final

diagnosis of a voice quality disorder is determined by an auditory
perceptual judgment, this does not necessarily mean that listener judg
ments are always valid or reliable.
Erickson (1959), explored the extent to which experienced lis
teners agreed with each other when rating quality characteristics of
male voices.
The voices of 94 male students were taped while reading the
first paragraph of the "Selection for Determination of Habitual Pitch"
(Fairbanks, 1940).

For judging purposes only the third, fourth and
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fifth sentences of the paragraph were used.

These voice samples were

assembled on two reels with 47 voices on each reel.

The tape was re

versed for backward presentation.
Ten listeners, experienced in making voice judgments, were
chosen as judges.

Each listener was given a judging form which listed

27 commonly used terms selected from voice quality literature.

In ad

dition, the listeners could indicate whether they felt the quality of
each voice was poor, below average, average, above average or good.
Before the judges listened to the 94 samples, a training tape
of ten practice samples, presented backward, was played to acquaint .
them with the procedure.
also backward.

The voices to be judged were then presented,

Following the presentation of each sample, ten seconds

was allowed for judging.

The same procedure was repeated 24 hours

later.
The results showed that reliability varied from listener to
listener and from voice to voice, even though the judges were experi
enced listeners.

Descriptive terminology was used with little consis

tency by the judges.

There seemed to be considerable disagreement

among the judges about what voice quality characteristics constitute a
"good" voice.

As a result, Erickson suggests that the findings of any

research, dependent on accurate labelling of voice quality characteris
tics may be open to question.

Sherman (1954), investigated the effect of irrelevant factors
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on judgments of voice quality.

According to her:

Judgments of voice quality in connected speech are probably
particularly influenced by the halo effect. Contamination of
judgments by irrelevant factors is to be expected. Among pos
sible irrelevant factors are pitch, articulation, effectiveness
in conveying meaning, cues associated with particular disorders
of voice, etc. (p. 312)
Sherman proposed that one way to control these irrelevant factors would
be to play the speech sample backward.
In an experiment designed to test this hypothesis, fifteen male
clinically diagnosed harsh voices and fourteen male diagnosed nasal
voices were recorded in conversational speech and reading a preselected
passage.

The speech samples were then assembled in random order.

Judging was done by seniors and graduate students in speech
pathology, all of whom had had some training in the diagnosis of voice
disorders.

At each listening session the judges first heard tape re

corded readings by voices representing the range of severity of the
samples to be judged.

The judges were then asked to scale the experi

mental voices which were presented both backward and forward.
Four sets of scale values were obtained from four separate
groups of listeners.

Each of the two sets of speech samples was scaled

twice, once for forward samples and once for backward speech.
Results showed approximately equal reliability for judgments
of voice quality for samples played backward and forward.

There was a

significant difference, however, in validity ratings between the for
ward and backward speech samples for both nasality and harshness.
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Either method resulted in mean scale values which conformed
satisfactorily to predictions.

The spread of the means along the sever

ity continuum was greater, however, for means obtained from backward
samples.

Sherman felt that this indicated that differences among pas

sages in perceived harshness or nasality were more obvious by the back
ward playing method.

One possible explanation Sherman saw for the

difference between the forward and backward playing method was that
irrelevant factors may have had more influence on the judgments of the
forward samples.

Her conclusion was that judgments of severity of voice

quality disorders, obtained from speech samples played backward, tend
to be less influenced by irrelevant factors, making them more valid
measures of voice quality disorders than judgments from samples played
forward.
Spriestersbach (1955) stated that

one of the most difficult tasks encountered in the
diagnosis and evaluation of cleft palate speech is that of
making judgments of nasality which are not influenced by
other speech deviations so frequently encountered in such
speech.

(p. 266)

His study involved the judgment of 30 second speech samples from fifty
cleft palate children.

The samples, which covered a wide range of de

fectiveness of articulation and degree of severity of nasality, were
judged both forward and backward.
Judges were divided into two groups who rated the samples at
three different sessions.

Each session began with a training tape
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consisting of nasal speech played either forward or backward.
The two groups consisted respectively of 40 and 38 students of
speech pathology and audiology.
ing sessions.

They were asked to attend three judg

The three sessions for Group One were as follows:

two

sessions for judging the nasality of the voice samples played forward
and one session for judging the effectiveness of pitch variations for
the samples.

The sessions for Group Two consisted of two sessions for

judging the nasality of the voice samples played backward and one ses
sion for judging the defectiveness of articulation of the samples played
forward.

Comparisons of within group judgments for sessions one and

two, which were repetitive tasks, established the reliability of the
scale values obtained.

This indicated that stable judgments of nasal

ity can be made when samples are presented either forward or backward.
There was a correlation between the judgment of severity of
nasality of speech samples presented forward and those presented back
ward, but elements other than nasality seemed to be involved.

Two such

factors which seemed to influence the judgment of the severity of
nasality in speech samples presented forward were defective articula
tion and pitch variations.

These factors did not seem to affect the

judgment of nasality in backward speech samples, indicating that judg
ments made from backward samples may be more valid than those made from
forward presentation.
Counihan and Cullinan (1972), investigated one effect of this
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type of speech stimulus on measures of reliability and dispersion for
voice quality scaling.

Speech samples from 20 male and 20 female cleft

palate subjects were recorded.

Each sample included six sustained

vowels, four sustained consonants, CVC syllables made from a combination
of the vowels and consonants previously produced, and four short sen
tences which included no nasal consonants.
The degree of nasality for each of the recorded speech samples
was rated on a seven point scale by nine speech pathologists.

All

judgments were made with the samples played forward and backward.

All

samples representing one type of speech stimulus were presented to
gether for rating.

As a reliability measure, six of the 40 samples

were rated twice.
Median scale values of nasality and Q values were computed for
each of the 34 stimuli from each of the 40 speakers.

The results indi

cated that the reliability of ratings of nasality increased and the
ambiguity decreased in this order:

(1) vowels, (2) syllables, (3)

connected speech played backward, (4) connected speech played forward.
The authors concluded that "nasality is a poorly defined construct,"
and at least for cleft palate speakers, acoustic cues associated with
consonant-vowel productions heard in their normal sequence may be an
important part of the perception of nasality.
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Summary
Perceptions may be influenced by a set which has been estab
lished previous to the exposure of a stimulus.

Set has been shown to

influence the visual perception of brightness (Landauer, 1964), motion
(Mulholland, 1963), and geometric forms (Kato, 1964). It is known to
influence the auditory perception of complex sounds (Rule, 1964; Rule
& Little, 1966), and both the visual and auditory perception of words
(Siipola, 1935; Long, et al., 1960; Bruce, 1958).
Set may be established by familiarizing the subject with the
material prior to its presentation (Winnick & Daniel, 1969), or through
the use of differently worded instructions (Kato, 1964; Rule, 1964;
Rule & Little, 1966).
In the visual modality, set works to facilitate the correct
perception of a visual stimuli and to distort irrelevant stimuli to fit
the established set (Winnick & Daniel, 1970; Siipola, 1935).

Under

certain conditions, a set established in one task may affect a sub
jects performance on a subsequent task (Siipola, 1935).

If a set

established by instructions is stimulus bounded, the perceptions of
the subject will be more easily influenced by those instructions (Kato,
1964).
Although the effect of set on auditory perception is less well
documented than its effect on vision, it can be seen that the two modal
ities are similar in this respect (Long, Henneman & Garvey, 1960.)
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In the identification of distorted auditory stimuli, set re
duces the number of possible alternatives, increasing the probability
of a particular response.

It increases the interpretability of stimu

lus elements and aids in discrimination (Long, et al., 1960; Bruce,
1958).

Instructions given before an auditory stimulus may set sub

jects to give different emphasis to stimulus factors (Rule, 1964; Rule
& Little, 1966).
Listener judgments of voice quality characteristics are not al
ways valid or reliable.

Even experienced listeners show little agree

ment when asked to make either descriptive or qualitative judgments
(Erickson, 1959).

In techniques using rating scales, judges are often

influenced by secondary characteristics such as differences in pitch,
articulation and linguistic competence.

Judging the speech sample

while listening to it played backward has been suggested as one method
of eliminating these irrelevant factors (Sherman, 1954).

This has been

shown to be a reliable and valid method for scaling both harshness and
nasality (Sherman, 1954; Spriestersbach, 1955).
without its drawbacks, however.

This method is not

One problem is that some secondary

characteristics of speech may be necessary in the effective diagnosis
of at least one voice quality disorder, nasality (Counihan & Cullinan,
1972).

Chapter 3
METHOD
Description of Sample
Twenty-four speech pathology and audiology students were
chosen to make up an experimental and a control group.

The two groups

were matched on the basis of clinical experience in the evaluation of
voice disorders and classwork in the same subject. (See App. A)
Materials
A taped recording containing the voices of 37 male speakers,
reading the third, fourth and fifth sentences of the "Rainbow Passage"
(Fairbanks, 1940), was played to each group.

The voices were collected

and judged for voice quality in a study by Erickson (1959).
The first ten voices, five played forward and five played back
ward, were used for training purposes.

Of the remaining 27 voices,

23 were previously judged to have qualities other than nasality.

The

remaining four voices were judged to be nasal.
The voices were originally recorded on a Magnecorder PT6 mag
netic tape recorder at a speed of fifteen inches per second.

The re

cording was done in a studio acoustically treated for radio broadcasting
purposes (Erickson, 1959).
Only certain portions of the original tape were used in this
22
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study.

These portions were re-recorded by playing the original tape

at fifteen inches per second on an Ampex PR-10 recorder, feeding the
signal to an Ampex 601 recorder playing at seven and one-half inches
per second.

The final recorded signal was judged to be acoustically

correct, both by ear and by spectrographs analysis (Hartley, 1965).
The experimental group was given a judging form which offered
only two possible choices; presence or absence of hypernasality (See
App. B).
The control group was given a judging form containing four
possible voice quality choices: (a) breathy, (b) hoarse, (c) nasal,
(d) harsh.

These specific terms were chosen in light of Erickson's

study where they were the only terms which all of his subjects used in
evaluating voice samples.

Because of this, it was felt that these terms

are in general use in the field of speech pathology as descriptors of
voice quality.
In order to provide a category that could be used to describe
a normal voice, the term "no quality deviation" was added (See App. B).

Procedure
Each group rated the voices in a quiet classroom on separate
occasions.

The tape recorder was placed in the front of the room and

the judges were seated one chair apart.
to each judge.

One judging form was given
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The experimental group was asked to judge only for the presence
or absence of nasality.

The instructions to the experimental group

were as follows:
A difficult task which all speech pathologists must face is
the evaluation and diagnosis of voice quality deviations. This
experiment is designed to test your ability to detect the pre
sence or absence of one voice quality deviation, hypernasality
in male voices.
In order for you to become familiar with a range of voice
quality deviations and with the procedure of the experiment, we
will listen first to some samples that have been previously
judged by experienced listeners to have an excess of nasality or
not to have nasality. The first five samples in the training
tape will be presented forward and the next five samples will be
played backward. I will identify the previous judgment on each
t sample before it is played. After we have listened to these
samples there will be an opportunity for questions about the ex
periment. Please do not ask me questions about particular voices.
You must decide for yourself what criteria you will use to judge
the voices.
The training tape was then played.

Before each sample was

played, the statement, "This voice has been judged to be [or not to
be] hypernasal," was made.

At the end of the training session the

group was given the opportunity to ask questions about the experiment.
The following instructions were then given:
The first 27 voice samples will be played forward. There
will be approximately ten seconds between each sample in which
to make your judgment and circle the answer yes or no for pre
sence or absence of nasality. At the end of the 27 samples there
will be a short pause while the forms are being collected and the
forms for the next part of the experiment are being distributed.
The next 27 samples will be played backward. For the purpose of
this experiment, "hypernasality" can be defined as "a voice hav
ing an excessive amount of nasality." The determination of what
is excessive is the task that you are being given.
Please circle the answer on your form, yes or no, for pre
sence or absence of nasality in the voice sample. Please do not
forget to sign your name at the top of the page.
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At the end of the experiment the group was cautioned not to
discuss the experiment among themselves or with anyone else until the
next group had listened to the tape.
Nearly identical instructions were given to the control group
with the difference being that the control group was asked to judge
the voices for a variety of quality deviations.

At the point in the

training tape where the experimental group was told that the previous
judgment had been nasal or not nasal, the control group was told, "This
voice has been judged to be
placed in the blank.

with the proper quality

Before the experimental portion of the tape was

played, the control group was asked to select the particular voice
quality from the five terms on the judging form which they felt best
described the sample and to place a check mark in the blank directly
beneath that term.

The remainder of the instructions was the same as

those already stated for the experimental group.

Chapter 4
RESULTS
Twenty-four students of speech pathology and audiology were
divided into two groups matched on the number of classes and the hours
of clinical experience each had in the evaluation and treatment of
voice quality disorders.

Each group was asked to listen to and judge

a prepared tape of 54 voice samples.

The first 27 voices on the tape

were presented forward and the last 27 voices were presented backward.
The twelve subjects who made up the experimental group were asked to
judge the voice samples for nasality. They were given judging forms
containing only two possible choices, presence of or absence of nasal
ity.

The twelve control group subjects were asked to judge the samples

for a variety of voice quality disorders.

They were given a judging

form which contained five possible choices, including the designation
of no quality deviation.
The results show that perceptual set was not a significant fac
tor in the overall performance of the experimental group (p^ .05).
Further, perceptual set did not play a significantly greater role in
the rating of either backward or forward voice samples (p^.05), nor
did it have more influence at any of the three levels of experience
within the group (p)>.05).
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Analysis of Data

An analysis of variance was used to determine whether percep
tual set significantly influenced the performance of the experimental
group for three variables:

(1) overall performance, (2) backward ver

sus forward ratings, and (3) subjects* level of experience.
Table I shows the significance of perceptual set for each of
the variables in relation to the overall number of correct responses
given by the group.

The results indicate that perceptual set was not

a significant factor in the number of correct responses given by the
experimental group for any of the three variables (p5>05).
Because the design of the present study dealt with creating a
set of nasality in the experimental group, the three variables were
also tested in relation to the number of incorrect responses given by
each group for nasal voice samples, and the number of incorrect re
sponses given for nonasal voice samples.
Tables II and III respectively.

The results are reported in

There was no indication that percep

tual set significantly influenced either the incorrect nasal or the
incorrect nonasal responses (pX05).
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Table I.

Analysis of variance for total number of correct responses.

Source

df

MS

F

Overall per
formance

46

41.31

2.93*

Forward vs.
Backward

46

16.80

1.19*

Experience

46

14.75

1.05*

* p > .05
Table II.

Analysis of variance for total number of incorrect responses
to nasal voice samples.

Source

df

MS

F

Overall per
formance

46

1.217

1.25*

Forward vs.
Backward

46

.966

.99*

Experience

46

1.017

1.05*

* p>.05
Table III.

Analysis of variance for total number of incorrect responses
to nonasal voice samples.
df

MS

Overall per
formance

46

15.16

1.18*

Forward vs.
Backward

46

18.90

1.48*

Experience

46

15.99

1.24*

Source

* p.^ .05

F
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Chapter 5
DISCUSSION
There are few objective measures available to the speech cli
nician for evaluating voice quality disorders.

Because these objective

measures can be used only as supplements to perceptual judgments, there
is a need to document and control any secondary factors which might
influence those judgments.

The present study investigated perceptual

set as one possible source of error in perceptual auditory judgments.
Secondary to the overall influence of perceptual set, its influence in
relationship to backward versus forward presentation of the voice sam
ples and the level of training and experience of the subjects doing
the rating were also investigated. In the present study the influence
of perceptual set was insignificant for all variables tested.
Overall Performance
Perceptual set was created in this study by instructing the
experimental group to judge only for presence or absence of nasality
in taped voice samples rather than judging voice quality by a variety
of terms.

It was expected that this would reduce the possible alterna

tives, thus increasing the frequency of nasal responses to a signifi
cant degree.

When the performance of the experimental group and that

of the control

group

were compared, however, perceptual set proved to
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be an insignificant factor in influencing the experimental group.
One possible explanation for this outcome is that the set
created by the instructions in the present study may not have been
strong enough to have a significant effect on the performance of the
experimental group.

There is evidence that clinical experience and

classroom training may create much stronger expectations for certain
types of voice disorders.

McWilliams (1954), stated that "a fundamen

tal viewpoint has grown up in the field of cleft palate and that view
point is that all cleft palate patients suffer from hypernasality."
Darley and Spriestersbach (1956), supported this statement when they
wrote that "the literature abounds with descriptions of the 'typical'
speech problems of the cleft palate individual."

These generalities,

which many, if not most, speech pathologists have heard and seen
applied to cleft palate patients, constitute a strong set which would
be difficult to duplicate in an experimental study.
There are several methods which might be used to create a
stronger set than the one in the present study.

Long, Henneman and

Garvey (1960), suggested that presenting the instructions both before
and

after the stimulus would strengthen the desired set.

They also

found that the effect of set may be influenced by the ambiguity of the
instructions.

Landauer (1964), stated that the less directive and the

more objective the instructions are, the more independent the subjects'
judgments will be.

The instructions in the present study may have
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allowed the subjects too much room to make independent judgments out
side of the created set.
Added to the above suggestions, giving the subjects a more
extensive training program before conducting the study might have added
strength to the set created in the present study.

Winnick and Daniel

(1969), found that prior experience facilitated subjects* recognition
of the previously given stimulus.

In the present study, a longer

training session using many different nasal voices may have helped to
create the stronger set desired.

Backward versus Forward

In the present study, perceptual set did not have a signifi
cantly greater effect on listener perceptions of voices presented for
ward than on samples presented backward.

The expected result was that

voices presented forward would be significantly more influenced by set
than those presented backward.
Sherman (1954), found a significant difference in validity
ratings between forward and backward speech samples when judging for
nasality.

Her conclusion was that playing the speech samples backward

helped erase the irrelevant factors which may interfere with forward
speech samples.

Spriestersbach (1955), also found that playing the

speech samples backward increased the validity of quality judgments by
decreasing the likelihood that factors other than nasality would be
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involved.
Because set did not significantly influence responses to either
forward or backward speech samples, no judgments can be made based on
the present study.
Level of Experience
The subjects in the present study were matched on two levels:
(1) the number of classes each had taken in the area of voice, and (2)
the number of hours of clinical experience each had in this same area.
On this basis each group could be divided at three levels. (See App~A)
When the data for each group was analyzed, it was found -that set had
not influenced the performance of subjects at one level of experience
more than subjects at any other level.
One probable explanation for these findings was the lack of
experience in evaluating voice quality disorders even within the group
comprising the highest level in the present study.

All of the 24 sub

jects were students of speech pathology and audiology in various stages
of their training.

The most experienced subject had 25 hours of cli

nical experience and two voice classes, while the least experienced had
no hours and no classes.

According to Gibson (1953), perceptual set

depends not only on the stimulus which is being presented, but also on
the previous exposure which the subject has had to that stimulus, and
the attitudes and emotions he has toward the situation.

Bruce (1958),
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said that one of the effects of set is to either encourage or discour
age the recognition of a familiar stimulus.

The perfect subject to be

influenced by perceptual set then, would be one who had had previous
experience and a familiarity with the stimulus being presented which
would supplement the set created by the instructions.
Even the most experienced subjects in the present study may not
have had sufficient experience or familiarity with the stimuli to be
affected by perceptual set.

Many subjects expressed a concern that

they would do poorly or that "they didn't know anything about voice
evaluations."

These fears were expressed both before and after the

training tape had been played and by subjects at each of the three
levels of experience.

The indications were that many of the subjects

did not feel they had the experience necessary to accurately evaluate
voice quality disorders.
A partial remedy for the above problem might be to match the
subjects on their reliability rather than on experience.
tape might be played for the subjects to evaluate.

A

training

Computing the reli

ability and validity of each subject's ratings would provide a more
accurate system of matching than that.of pairing by experience alone.

Implications for Practice

The results of this study indicate that perceptual set created
by specific instructions does not influence the evaluation of voice
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quality disorders at least by inexperienced listeners.

Speech pathol

ogists who deal with the evaluation and treatment of voice quality
disorders on a wide scale should be aware that this possibility exists
however, and take steps to avoid it in their personal experience.

Implications for Further Research

1.

Further research should be done using subjects who are more

familiar with the evaluation and treatment of voice quality disorders.
The subjects might be matched on their reliability and validity in
evaluating a training tape rather than on classwork and clinical
experience.
2.

Further research should be done on the effect of present

ing an instructional set both before and after each stimulus presenta
tion.

Along with this an attempt should be made to make the instruc

tions more directive, giving the subjects a stronger perceptual set.
3.

It would be interesting to note the effect of set on an

inexperienced group of listeners and, after an extensive training ses
sion, run the same experiment again to determine if there were any
changes in the subjects' responses.
4.

The subjects in this study had had no experience with the

backward presentation technique, yet their reliability was comparable
for backward and foraard.

Further study should investigate the effect

that experience with this technique has on the outcome of a similar
experiment.

Chapter VI
SUMMARY AND CONCLUSIONS
Summary
The purpose of this study was to test the possible influence of
perceptual set on listeners* judgments of

voice quality deviations.

Perceptual set was created by instructions given to an experimental
group which limited their choices, thus encouraging a particular re
The effect of set on the overall performance of the group, on

sponse.

backward versus forward voice samples and on the level of experience of
the listener were all investigated.
The sample for this study was comprised of 24 students of
speech pathology and audiology.

The subjects were divided into matched

experimental and control groups and asked to listen to a prepared tape
containing 27 voice samples presented forward and 27 voice samples
presented backward.

The experimental group was given instructions to

judge the voice samples simply for the presence of or the absence of
nasality.

The control group was asked to judge the samples for a vari

ety of voice quality disorders.

The scores from each group were com

puted and a statistical analysis was used to determine what effect
perceptual set had on the experimental group.
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Conclusions
The results of this study indicate that perceptual set does not
play a significant role in influencing listener judgments of voice
quality disorders, at least in inexperienced listeners.

Further, per

ceptual set is not a factor in backward versus forward performance in
inexperienced listeners, nor does it influence the listeners at one
level more than those at another level for any of the three levels of
experience of the group tested.
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APPENDIX A

Summary of Subject Data:

Matched Groups

Experimental Group
Subject

Clinical
Experience

Control Group

Number of
Classes

Subject

Clinical
Experience

Number of
Classes

1

25 hrs.

2

1

25 hrs.

2

2

25 hrs.

1

2

25 hrs.

1

3

12 hrs.

1

3

12 hrs.

1

4

9 hrs.

1

4

9 hrs.

1

5

0 hrs.

2

5

3 hrs.

2

6

0 hrs.

1

6

0 hrs.

1

7

0 hrs.

1

7

0 hrs.

1

8

0 hrs.

1

8

0 hrs.

1

9

0 hrs.

0

9

0 hrs.

0

10

0 hrs.

0

10

0 hrs.

0

11

0 hrs.

0

n

0 hrs.

0

12

0 hrs.

0

12

0 hrs.

0
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APPENDIX B

JUDGING FORM A (experimental Group)

Circle the appropriate answer

Hypernasality

Presence

Absence

1.

Yes

No

2.

Yes

No

3.

Yes

No

4.

Yes

No

5.

Yes

No

6.

Yes

No

7.

Yes

No

8.

Yes

No

9.

Yes

No

10.

Yes

No

11.

Yes

No

12.

Yes

No

13.

Yes

No

14.

Yes

No

JUDGING FORM A(experimental Group)
Circle the appropriate answer
Hypernasality
Presence

Absence

15.

Yes

No

16.

Yes

No

17.

Yes

No

18.

Yes

No

19.

Yes

No

20.

Yes

No

21.

Yes

No

22.

Yes

No

23.

Yes

No

24.

Yes

No

25.

Yes

No

26.

Yes

No

27.

Yes

No

2
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APPENDIX B
JUDGING FORM B (Control Group)
Check the appropriate blank or blanks
Sample

Breathy

Hoarse

Harsh

Nasal

No Quality Deviation
•

Breathy

Hoarse

Harsh

Nasal

3

No Quality Deviation

APPENDIX B
JUDGING FORM B (Control Group) cont.
Check the appropriate blank or blanks
Sample

1 •"

Breathy
•

Hoarse
•

i
i
5

Nasal

Harsh

No Quality Deviation

15.
16.
17.
18.
I
i

19.

J
1t

20.
21.
22.

—

i

23.
24.
25.
26.
27.
Breathy

Hoarse

Nasal

Harsh

No Quality Deviation
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APPENDIX C

Raw Score Totals for Experimental and Control Groups

Experimental Group

Control Group

Total Correct
(Forward)

201

262

Total Correct
(Backward)

196

253

Total Correct

397

515

17

22

Total Incorrect
Nasal (Forward)

j

Total Incorrect
Nasal (Backward)

10

22

i

;i
i

Total Incorrect
Nasal

27

44

|
i

Total Incorrect
Nonasal (Forward)

106

40

Total Incorrect
Nonasal (Backward)

118

49

Total Incorrect
Nonasal

224

89
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APPENDIX C
Raw Scores: Number of Correct Responses for Experimental Group

Subject

Forward
Responses

Backward
Responses

Total
Responses

1

22

22

44

2

15

15

30

3

19

17

36

4

17

17

34

5

16

14

30

6

11

17

28

7

12

16

28

8

17

15

32

9

21

18

39

10

16

18

34

11

17

15

32

12

18

12

30

Total

201

196

397

2

APPENDIX C
Raw Scores:

Subject

Number of Correct Responses for Control Group

Forward
Responses

Backward
Responses

Total
Responses

1

19

26

45

2

22

22

44

3

22

24

46

4

23

20

43

5

22

20

42

6

24

20

44

7

21

22

43

8

23

18

41

9

22

24

46

10

19

17

36

11

23

21

44

12

22

19

41

262

253

515

Total

3

APPENDIX C
Raw Scores:

Subject

Number of Incorrect Responses to Nasal Voice Samples
for Experimental Group

Forward
Responses

Backward
Responses

Total
Responses

1

1

2

3

2

0

0

0

3

1

2

3

4

1

1

2

5

1

2

3

6

3

0

3

7

2

0

2

8

1

0

1

9

3

1

4

10

3

1

4

11

1

0

1

12

0

1

1

Total

17

10

27
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APPENDIX C
Raw Scores:

Subject

Number of Incorrect Responses to Nasal Voice Samples
for Control Group

Forward
Responses

Backward
Responses

Total
Responses

1

2

0

2

2

2

2

4

3

2

2

4

4

0

2

2

5

2

3

5

6

0

3

3

7

2

1

3

8

2

2

4

9

3

1

4

10

4

3

7

11

2

2

4

12

1

1

2

22

22

44

Total

5

APPENDIX C
Raw Scores:

Subject

Number of Incorrect Responses to Nonasal Voice Samples
for Experimental Group

Forward
Responses

Backward
Responses

Total
Responses

1

4

3

7

2

12

12

24

3

7

8

15

4

9

9

18

5

10

11

21

6

13

10

23

7

13

11

24

8

9

12

21

9

3

8

11

10

8

8

16

11

9

12

21

12

9

14

23

106

118

224

Total

6

APPENDIX C
Raw Scores:

Subject

Number of Incorrect Responses to Nonasal Voice Samples
for Control Group

Forward
Responses

Backward
Responses

Total
Responses

1

6

1

7

2

3

3

6

3

3

1

4

4

4

5

9

5

3

4

7

6

3

4

7

7

4

4

8

8

2

7

9

9

2

2

4

10

4

7

11

H

2

4

6

12

4

7

11

40

49

89

Total

7

