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CHAPTER1

“There can be no knowledge without emotion. We may be aware of a truth, yet
until we have felt its force, it is not ours. To the cognition of the brain must be added the

experience of the soul” - Arnold Bennett (1931).
INTRODUCTION

Everyday experience suggests that voice carries clues to the underlying
emotional state of the speaker and this plays an important aspect in the study of human
communication. An emotion is a mental and physiological state associated with a wide
variety of feelings, thoughts, and behavior. Emotions are subjective experiences, often
associated with mood, temperament, personality, and disposition. Emotions color the
language, and can make meaning more complex. The speech of every individual
engaged in earnest and animated conversation has a degree of variety and emphasis
viewing it to be an overlaid function. The shades of meaning, attitudes and feelings of
the speaker, which have intellectual and emotional connotations, are conveyed through

the expressive quality of voice.

There are five features of emotions which include elicitors, receptors, states,
expressions and experience. Emotional elicitors are events that trigger emotional
receptors. Emotional receptors are relatively specific loci or pathways in the central
nervous system that mediate changes in the physiological and /or cognitive states of the
organism. The particular constellation of changes in the somatic and or neuronal
activity that accompany the activation of emotional receptors is the emotional state and
emotional expressions are the overt, observable surféce features of changes in face,
body, voice and activity level that accompany emotional states. Finally, emotional

experiences are individuals® conscious or unconscious interpretations and evaluations of
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their perceived emotional states and expressions. In the organismic view, the connection
between elicitors, receptors, expressions and states is biologically determined. Thus,
elicitors are connected to receptors, which in turn produce certain states. States can be
directly inferred from expressions. Emotional experiences (i.e. the interpretation of
states) are often not considered aspects of emotion (Lewis, Haviland-Jones, Barrett,

1998). But in the light of James’ (1884) view, ‘emotion is a somatic change and the

expression of that change’.

Generally materials from three categories are used in investigating emotional

speech: spontaneous speech, acted speech and elicited speech. All three groups have

* both pros and cons, and none of the groups can be pointed out as generally optimal.

Spontaneous speech is often argued to contain the most direct and authentic
emotions, but the difficulties in collecting this kind of speech afe also extensive. The
speakers’ speech are recorded without their knowledge, so that they behave completely
natural, but this kind of data collection rises difficulties, since such a routine is ethically

problematic (Campbell, 2000, 2001).

Acted speech does not have the same ethical problems that are present in

~ spontaneous speech, but the degree of naturalness is often questioned. Acted speech

conforms to stereotypes of how people believe that emotions should be expressed in
speech, not on how emotions actually are expressed. This indicates that acted speech is
more stereotypical, and that the expression of emotions is more extreme than in
spontaneous speech (Banse and Scherer, 1996; Bortz, 1966; Cosmides, 1983; Green and

Cliff, 1975; Kaiser, 1962).

In elicited speech, certain emotions are induced through procedures like

- watching a film, which evokes specific emotions. Here the idea is that the speech shall



be coloured by the emotion induced. It is also possible to put a subject into a situation
meant to evoke a specific emotion, and then record her/his speech. However, this
- method suffers from ethical problems, i.e., it is not fully ethical to scare someone, and
then record her/his speech (perhaps it is even more unethical to do this, than to just
record someone who is already scared). The induction method has the positive feature
that it gives control over the stimulus; however, different subjects may react differently

on the same stimulus. The validity of such elicited or induced speech depends to a large

extent on how successful the induction process was (Stibbard, 2001).

In the past, there have been several attempts to classify the emotive state by a
speaker on basis of prosody and voice quality. This implies the assumption that voice
alone really carries full information about emotive state by the speaker. Few studies
using spontaneous speech are reported in literature. The work in this area has made use
of materials that was recorded during naturally occurring ‘emotional states like
dangerous fight situations, journalists reporting emotion-eliciting events, talk and game
shows on TV (Eldred & Prince, 1958; Hargreaves, Starkweather & Blacker, 1965;
Huttar, 1968; Williams & Stevens, 1969, 1972; Niwa, 1971; Cowie & Douglad-Cowie,
1996; Frolov, Milovanava, Lazarev & Mekhedova, 1999; Johannes, Petrovitsh Salnitski,
~ Gunga & Kirsch, 2000). But Stibbard (2001) found nearly no correspondences at all
between emotive categories and acoustic correlates. Though the use of naturally
occurring voice changes in emotionally charged situations seems to be the ideal research
paradigm owing to ecological validity, there are serious methodological problems. The
voice samples obtained in natural situations, for a small number of speakers, were
generally very brief and suffer from bad recording quality. There are also problems in
determining the precise nature of the underlying emotion and the effect of regulation.

However, in studies using acted (Kaiser, 1962; Green & Cliff, 1975; Cosmides, 1983;



Banse & Scherer, 1996) or elicited speech (Skinner, 1935; Roessler & Lester, 1976;
Havrdova & Moravek, 1979; Hicks, 1979; Scherer & Tolkmitt, 1986; Bachorowski &

Owren, 1995) the results are more encouraging and researchers report quite good

correspondences.

Scherer (1986) proposed a theoretical model of vocal affect expression which
says in vocalization process the physiological arousal due to an emotion is an
involuntary force. Since voice carries information about the emotional state of the
individual, speech emotion analysis can be done to profile the acoustic patterns of
different emotions. Speech emotion analysis refers to the use of various methods to
analyze vocal behavior as a marker of affect (e.g., emotions, moods, and stress),
- focusing on the nonverbal aspects of speech. The basic assumption is that there is a set
of objectively measurable voice parameters that reflect the affective state a person is
currently experiencing. Speech emotion analysis is complicated by the fact that vocal
expression is an evolutionarily old nonverbal affect signaling system coded in an iconic
and continuous fashion, which carries emotion and meshes with verbal messages that

are coded in an arbitrary and categorical fashion.

Emotions have a physiological effect on the larynx which is reflected in the
acoustic parameters of speech. Findings reported for the emotion of happiness were
quite consistent between researchers. Risberg (1986) reported that happiness gave an
increase in pitch and pitch range while Oster and Risberg (1986) noted a slow tempo.
Fénagy & Magdics (1963) described it as “lively”. However, findings described sadness
as exhibiting normal or lower pitch, narrow pitch range and slow tempo (Skinner, 1935;
Davitz, 1964). Comparing both these emotions, neutral emotion has a lower pitch, with

pitch tending to be normally distributed about the average pitch level (Cowan, 1936).



The efficacy of cognitive therapy in the modification of certain cognitive
processes resulting in the amelioration of symptoms is well documented in
psychological literature. The assumption underlying cognitive therapy models have
_ direct relevance to the area of vocal performance. Mental images and cues have

traditionally been employed by voice teachers and voice clinicians to elicit and shape

vocal behavior.

Cognitive cueing is an approach to voice treatment that stimulates thought
patterns changing the speakers’ voice. It focuses the attention of the speakers on the
actions and images that are suggested by the information that is given (in the form of
written text) and also on the speakers thought and feelings regarding that text. Cues of
this type have been traditionally used by drama and singing teachers to elicit vocal
| behaviors (Andrews, Shrivastav, & Yamaguchi, 2000; Bohnenkamp, Andrews,

Shrivastav, & Summers, 2002).

In the present study, cognitive cueing was used as a task elicitation method to
understand vocal variability. To understand the role of cognitive cueing and the
variability that may be present in voice, three basic emotions were considered as they
are believed to have distinct acoustic patterns. The purpose of the present study was to
understand if vocal variability was evident after the presentation of cognitive cues and
- does this variability occur in any direction of the emotional pattern presented. This will
indirectly throw light on the relationship of mental imagery and vocal variability. This
study will, thus, examine task elicitation with cognitive cues for and its effects on the

acoustic parameters of voice.



CHAPTER1I
REVIEW OF LITERATURE

There are two requirements for the production of sound of any kind: source of
_energy and vibrating structure. The prime source of energy for voice production isa
smooth flow or air from the lungs which the vibrating vocal folds convert into sound.
Energy in the form of air from the lungs passes into the trachea and the larynx. The
larynx is the principle structure for producing a vibrating airstream and the vocal folds
which are a part of the larynx make up the vibrating elements. Voice may be defined as
the laryngeal tone which can be heard or measured. The normal voice should possess
certain characteristics of pitch, loudness and quality, which make the meaning clear,

arouse the proper emotional response or ensure a pleasant tonal effect upon the hearer.

Human voice and speech patterns are distinctive. Voice ‘fingerprints’ are
composed of a number of speech-voice behaviors that act in combination as well as
separately: the rate of speech, the number of words said in one breath, the rhythm of
speech, ease in breathing, the pitch and loudness of voice, the relative relaxation or
tension of voice, the individuals mood state, clarity of speech articulation and the
resonance of voice. All of these speech-voice behaviprs blend together and what the

final end product is a distinct, individual’s voice.

The notion that vocal acoustics are rich with cues to a vocalizer’s emotional state
has a long history, with Cicero (55 B.C.E/2001) suggesting that each emotion is
associated with a distinctive tone of voice. The first comprehensive account of vocal
emotion was provided by Darwin (1872), whose detailed comparative descriptions led
to the conclusion that affective expressions, including those provided via the vocal

channel, are veridical. This was followed by Fairbanks and Pronovost (1939) who



reported that fundamental frequency of speech varied with simulated expressions of
contempt, anger, fear, grief and indifference. Scherer (1986, 1989) and Banse &
Scherer (1996) posited that discreet affective states experienced by the vocalizer are

reflected in specific patterns of the acoustic cues in the speech being produced.

Emotion is not a simple phenomenon and many factors contribute to it. Izard
(1977) stated that a complete definition of emotion must take into account the
experience or the conscious feeling of emotion, the processes that occur in the brain and
nervous system and the observable expressive patterns of emotions. Scherer (1981)

described emotion as ‘the organism’s interface to the outside world’.

The expression of emotions plays a key role in human communication. Besides
language, we also use non verbal cues such as facial exbression and vocal expressions to
convey emotions. The voice is important as an emotional medium as it is the carrier for
spoken language. Additionally, listeners can perceive vocal expressions across long
distances and in situations where facial or gestural information is not available as in the
conversation using the telephone. Everyday experience shows that auditory stimuli
routinely induce emotion-related reactions in listeners. These stimuli can vary from
sounds such as a dramatic booming thunderstorm to a subtle dripping faucet. From one
perspective, it is said that vocalizers encode affect related meaning in their signals and
listeners subsequently decode that information (Laukka, 2005). Emotional expression is
thus treated as a kind of code that vocalizers use to represent their emotional states in

almost linguistic-like fashion.

From an evolutionary perspective, the key to understanding emotions is to look
at the functions they serve (Keltner & Gross 1999). The two research traditions that

have most strongly influenced research on vocal expression are discreet and dimensional



emotional theories. According to discreet emotional theory, each person represents a
unique person environment interaction with ones own adaptation significant for the
individual. Each discreet emotion is thought to have its own unique pattern of cognitive
appraisal, physiological activity, action tendency and expression (Darwin, 1872; Ekman,
1998). According to several discreet emotional theories, there exist a limited number of
_ basic emotions such as fear, anger, happiness and sadness. The dimensional approach to
emotion concentrates on the subjective feeling state and focuses on identifying emotions
based on their placement on a small number of underlying dimensions. Wundt (1924)
suggested three dimensions (pleasure-displeasure, strain-relaxation, and excitement-

calmness) that account for all differences among emotional states.

The commonly measured acoustic correlates of emotions are pitch (fundamental
frequency, both average and range), duration, intensify and voice quality (Murray &
Arnott, 1993). Scherer (1981) noted various vocal indicators of emotional expression
| principally pitch, intensity and vocal quality with pitch which is often used to

differentiate between emotions.

Studies on the effects of emotions on the acoustic characteristics have shown
that average values and ranges of FO differ from one emotion to another. There are
several reasons why changes in FO with time are potentially capable of providing
information concerning the emotional state of the speaker. First, considerable latitude
of change is possible in the variation of FO since only certain aspects of FO contour carry
_ information with regard to the linguistic content of a message. The principle linguistic
functions of FO changes are to indicate stress and to mark boundaries of different types
of sentence length or phrase length units. Subject to these constrains, a speaker is
relatively free to use changes in FO to convey nonlinguistic information, such as,

emotions. The fundamental frequency can undergo variations that may not be intended
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or be under overt control of the speaker and hence may provide an indication of the
speaker’s emotional state. Thus emotional states are said to influence vocal quality as a
result of changes in the muscle tonus. These changes are primarily brought about by the

functioning of the sympathetic division of the automonic nervous system.

Cowan (1936) stated that unemotional speech has a narrow pitch range
compared to emotional speech, with pitch tending to be normally distributed about the
average pitch level. Williams & Steven (1972) also reported that in neutral situations,

the sentences were generated with shorter duration than for the emotional situations.

Cowan (1936) and Oster & Risberg (1986), reported that happiness gives an
increase in pitch and pitch range. Oster & Risberg (1986) also noted a slow tempo,
while Fonagy & Magdics (1963) described it as “lively”. Davitz (1964) reported an

increase in speech rate along with an increase in intensity.

Williams & Steven (1972) observed the average fundamental frequency for
speaking in sorrow situations and found it to be considerably lower than that for neutral
situations and the range of FO was usually quite narrow. This change in FO was
accompanied by a marked decrease in the rate of articulation and an increase in the
duration of an utterance. The increased duration resulted from longer vowels and
consonants and from pauses that were often inserted in a sentence. In the review of
Johnson and Scherer & Ceshi (2000), sadness was proved to decrease the mean
fundamental frequency, FO range and variability, speed and articulation rate and
intensity. The patterns were contrary to the acoustic patterns in happiness in which a

rise in the mentioned patterns was seen.

In comparison with the neutral emotion, Murray & Amott (1993) classified

happy and sad emotion on some acoustic characteristics. Happy emotion elicited a

9



faster or slower rate, had a higher pitch and a wider pitch range, a higher intensity, with
smooth upward inflections than neutral emotion. The voice quality seemed to be
breathy or blaring and the articulation was classified to be normal. Comparing sad
emotion with neutral emotion, it was reported that the average pitch and pitch range was
slightly lower with reduced intensity and slower speech rate for sad emotion. The voice
quality in this emotion was reported to be resonant and had a downward pitch inflection

with articulation reporting to be slurred.

Scherer (1986) concluded that FO, energy and rate may be the most indicative of
arousal. Arousal is defined as a subjective state of feeling activated or deactivated
(Sanchez, Kirschning, Palacio, Ostrovskaya, 2005). Changes in FO and rate of speech
can be attributed to many factors such as general temperamental and personality
characteristics of the individual. Individuals vary greatly in the rapidity of their motor
activity such as walking, as well as with alacrity with which they think and come to a
conclusion and even express themselves. Individuals who think slowly, move
~ ponderously also speak with a deliberate, even tempo while for individuals who are
active and quick, their speech is likely to be hurried and lively. Rate can also be a
characteristic of the mental state. Slow rate can be a characteristic of mental state such
as wonder, doubt, deep thought and sorrow while rapid tempo is associated with joy,

excitement, humor and anger.

A mental image is an experience that, on most occasions, significantly resembles
the experience of perceiving some object, event, or scene, but that occurs when the
- relevant object, event, or scene is not actually present to the senses (McKellar, 1957;
Richardson, 1969; Finke, 1989; Thomas, 1999). Functional magnetic resonance
imaging (fMRI) studies have shown that the corticomotor areas activated during mental

imagery of speaking and singing overlap with those activated during actual speaking or

10
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singing (Shergill, Bullmore, Brammer, Williams, Murray, McGuire, 2001; Kleber,
Birbaumer, Veit, Trevorrow, Lotze, 2007). The central processes involved during
mental imagery of a movement are also largely identical to those required when

performing that movement.

There are many methods for collecting vocal expression based on induction
procedure (Skinner, 1935; Scherer & Tolkmitt, 1986; Havrdova & Moravek, 1979;
Hicks, 1979; Roessler & Lester, 1979; Bachorowski & Owren, 1995). Materials can be
displayed or selected for its emotional impact like photographs, movie clips or music
excerpts and imagination techniques can be used. Majority of studies on vocal
expression have used some variant of the standard content paradigm. In this paradigm,

the person (e.g., an actor) is instructed to read some verbal material aloud, while

~ simultaneously portraying particular emotions chosen by the investigator. Another

method in eliciting vocal production is providing verbal cues, visual cues, and/or

cognitive cues.

The use of cognitive cues as a task elicitation method stems from cognitive-
behavioral therapy and focuses on prompting the individual to think about and feel a
task prior to completing the task. Cognitive-behavioral therapy targets both cognition
and behavior as primary change areas and focuses. on three main principles: (a)

cognitive activity affects behavior, (b) cognitive activity may be monitored and altered,

~and (c) desired behavior change may be affected through cognitive change (Dobson,

2001). Cognitive cues have been utilized when measuring voice productions and have
been found to increase vocal variation in adults and children 9.0 to 11.11 years of age
(Andrews, Shrivastav, & Yamaguchi, 2000; Bohnenkamp, Andrews, Shrivastav, &
Summers, 2002). When utilizing cognitive cues as an elicitation method, the results

indicated that all speakers increased the frequency range and altered the rate of speech.

11



- Bohnenkamp et al. (2003) targeted vocal variation. The study utilized cognitive cues in
an attempt to alter rate of speech. The cues prompted participants to make the listener
feel that he was running faster in order to increase rate of speech. Thus studies found
cognitive cues to have a significant effect on increasing vocal variation and to be a

promising task elicitation method (Andrews et al., 2000; Bohnenkamp et al., 2002).

A key aspect of cognitive cueing is an individual’s level of cognitive
development. For cognitive cueing to be effective, an individual must be able to form a
| mental representation of objects to realize that objects exist even when they are not in
sight (Piaget, 1952). Developmental specialists believe the ability to form mental
representations develops from 2.0 to 8.11 years of age (Piaget, 1952; White, 1965). In
addition to forming mental représentations, the ability to reason is also critical when
utilizing cognitive cueing. The ability to reason is thought to develop around 5.0 to 7.11
years of age, thus representing a minimum age range when cognitive therapy would

have the potential to be effective (Piaget, 1952; White, 1965).

Reich, Mason, and Schlauch (1989) utilized aspects of cognitive training to elicit
~ five stimulus-tone conditions of (a) discrete steps, (b) slow steps, (c) fast steps, (d)
glissando, and (e) fast glissando when studying FO range in children ages 8.0 to 11.11
years with healthy voice quality. Each task required the participants to think about their
voice and produce a fast, slow, smooth, or divided voice production. Results indicated
that all the stimulus conditions evoked significantly higher maximum frequencies than
the discrete steps condition, which generated the smallest frequency ranges when

compared to the other conditions.

Cognitive cueing as an approach to voice treatment stimulates voice patterns as a

way of changing speakers’ voices. Cognitive cues have been utilized when measuring

12



voice productions (Andrews, Shrivastav, & Yamaguchi, 2000; Bohnenkamp, Andrews,
| Shrivastav, & Summers, 2002). Voerman, Langeveld & Van Rossum (2009) conducted
a study on the short- and long-term results of two techniques (mental imagery and
manual shaking of the larynx) in 116 patients with non-organic dysphonia or aphonia. It
was found that the group of patients who retrieved their voice was subjected to mental
imagery tasks but relapses were more common in this group. It was thus concluded that

the cure rate for mental imagery was much higher than that for laryngeal shaking.

It has been reported that expression of emotions can be mediated by personality
- characteristics (Barrett & Niedenthal, 2004; Gross, John & Richards, 2000). This
entails that some people are more expressive than others and may be more emotional
than others. Gender differences have also been reported stating that women are more

expressive than men.

Anderson (1961) formulated the quantification for characterizing an effective or

natural speaking voice. He suggested the following

1. Adequate loudness: It is essential to have appropriate loudness when speaking.
Individuals whose voices are thin and light are distinctly handicapped as it is
difficult for them to create an impression of confidence, assurance and self

possession.

2. Clearness and purity of tone: A good voice is characterized by clear voice and

good quality. It must be free from disturbing, unpleasant elements in the tone.

3. A pleasing effective pitch level: For every voice, there is a pitch at which the

voice sounds pleasant and effective.

13



4. Ease and flexibility: The normal voice is responsive and characterized by a
degree of variety and melody contributing to what is called expressiveness.

Absence of this quality makes the voice sound monotonous and dull.

5. Clearness and ease of diction: The good voice is easily intelligible without being
conspicuously so. The speaker can be clearly understood because his diction is
clear. He does not mutilate his speech by omitting or swallowing sounds and

syllables nor does it appear that it is an effort for him to speak clearly.

The dictionary defines naturalness as ease and ease as freedom. The adjective
~“natural’ derived from the Latin word ‘naturalis’ means of nature meaning true to nature
and freedom from artificiality, affectation or constraint. Till today, there is no clear
definition of naturalness. The development of speech naturalness scales started with the
work of Ingham and Packman (1978), who developed a binary scale based on certain

features of speech behavior (prosody, rate, fluency and naturalness).

There are numerous studies that speak of the measurement of naturalness. But
these studies pertain to its evaluation in stuttering especially to assess naturalness of
speech in recovery from stuttering. There are limited studies on the naturalness of

speech with respect to normals and its influence on emotions.

As stated by Scherer (1986) vocal parameters may be the most indicative of
arousal and findings shed light to expanding knowledge of the extent of variations that
can be present in the subjects subjected to them. Hence, in the present study an attempt
was made to understand the usefulness of cognitive cueing in eliciting vocal variability

employing different emotions and also assess the naturalness of the same.

14



Aims of the study

¢ To quantitatively analyze the vocal variability of speech in uncued and cued

conditions across emotions and compare the same.

e To assess the naturalness of speech qualitatively in uncued and cued conditions

across emotions.

e To correlate the obtained quantitative and qualitative measures.

15



CHAPTER 111

METHOD

Participants (Speakers)

Twenty participants (10 males and 10 females) in the age group of 20 to 25 years
with mean age of 22.5 years were considered for this study. Participants who were
fluent and competent in English language use were only chosen. They were selected if
they had English as their medium of education from primary school and if they used
English often as their language to communicate. The participants selected in this study
had Kannada as their first language and English as their second language. Participants
 were excluded if they had a velopharyngeal disorder, or were perceived by a speech
language pathologist to have a voice disorder, abnormal oral-peripheral structures, or

hearing loss, neurological or psychological problems.
Participants (Judges for qualitative analysis)

Five qualified Speech Language Pathologists (three males and two females) with
a minimum of two years of clinical experience formed the judges for the perceptual

experiment in qualitative analysis
- Procedure
Materials (Quantitative analysis)

Three primary emotions were considered in this study: happiness, sadness and
neutral emotion. Sentences that evoked neutral, happy and sad emotion were considered.
For each emotion two sentences (a total of 6) were constructed and written on A2 size

cards. For every sentence cognitive cues were constructed and all cues were audio
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recorded. These cues were targeted to create specific mental images and to elicit the

chosen emotions.

Instructions

All the participants were instructed as follows: ‘A few written sentences will be
shown. You are required to read the sentences aloud. After reading all the sentences
once, you will have to listen to a few audio recordings and then read the same sentences

again. All your speech samples will be recorded’.

Recording

All the read samples were recorded in a quiet environment on to Olymus Digital
Audio recorders (WS-100, Japan) with Verbatim Headset with Collapsible Microphone,

(Recorder No: 41691) with the microphone-mouth distance of 5” — 6”.
Each participant was asked to read the sentence three times.

Trial 1: The cards with sentences were presented individually and instructed to read all

the sentences aloud. This was the no cue condition.

Trial 2 and 3: The subjects were asked to read the.sentences after listening to the
recorded cognitive cues. This was the cognitive cued condition. The sentences and

cues used are shown in the Appendix L.
Instrument

Quantative assessment was carried out using the software Real Time Pitch

software (Model 5121) of Computerized Speech Lab 4500 (KAY Elemetrics).

Acoustic analysis involved two phases. The samples of trials 1 and 3 were

considered for acoustic analysis.
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Phase I - Quantitative analysis

The quantitative analysis involved extraction of the following parameters using

the software Real Time Pitch.

1. Mean speaking fundamental frequency (MSF0) — It is the average pitch that is

used during speaking and is expressed in Hertz (Hz).

2. Standard Deviation of Speaking Fundamental frequency (SDSFO0) — The standard
deviation reflects the frequency variability for a reasonably large time segment

or passage.

3. Lowest speaking fundamental frequency - The lowest pitch the individual can

produce during speaking and is expressed in Hertz (Hz).

4. Highest speaking frequency - The highest pitch the individual is able to produce

during speaking and is expressed in Hertz (Hz).

5. Variation in Fundamental frequency (VFO0) - It is the relative standard deviation
of fundamental frequency which reflects the variation of FO within the analyzed

voice sample. It is expressed in terms of %.

6. Sentence Duration — It is the period of time durihg which the sentence is spoken,

expressed in seconds.
Phase II: Qualitative analysis

Materials

The samples of subjects of the uncued trial (trial 1) and cued trail (trail 3) were
transferred onto an audio CDS. For each subject six tracks were created and in total,

120 tracks formed the material for qualitative analysis.
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Instructions

Each of the judges were instructed to listen to the audio samples individually
and rate each of the sentences (uncued and cued) on a three point rating scale where 1
represented least variable and 3 represented most variable. They were given a free hand

and instructed to listen to the samples as many times required and rate the sentences.
Qualitative parameters

Naturalness of speech is ambiguous and most difficult to quantify. Review of
literature indicated no single attribute or any established attribute to signify naturalness.

Parameters of speech as shown below were chosen for description of speech naturalness.

1. Voice - Pitch, loudness, and quality

2. Articulation - Pronunciation and intelligibility
3. Fluency - Rate, effort and continuity

4. Prosody - Intonation and stress

Scoring sheets incorporating these parameters were prepared and presented to

the judges.
Statistical analysis

All the extracted vocal parameters of the quantitative analysis of the two trials
(uncued and cued) were subjected to statistical analysis. Descriptive measures, repeated
measure ANOVA and paired t test were obtained to check for significance, if any,

across the trials, emotions and gender.

Qualitative analysis: individual scores of the judges were pooled emotion wise

and overall percentages were calculated. The results are tabulated and presented.
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CHAPTER IV
RESULTS AND DISCUSSION

A total of twenty subjects selected for the study; Among them, ten were females
and ten were males. The task was to read sentences that were presented to them. In the
" first trial, the subjects had to read the sentences and the samples were recorded. In the
cued trials, the subjects had to read the sentences after listening to the cognitive cues.
The uncued and the cued samples were considered for analysis. The analyzed data were
subjected to statistical analysis. The descriptive statistics, repeated measure ANOVA

and paired t test was obtained.
The results will be discussed under the following headings
1. Quantitative analysis

a) Mean Speaking Fundamental frequency (MSFO0)

b) Standard deviation of Speaking Fundamental Frequency (SDSFO0)
¢) Minimum Speaking Fundamental frequency

d) Maximum Speaking Fundamental frequency

e) Variation of Speaking Fundamental Frequency (VSFO0)

f) Sentence duration

2. Qualitative analysis
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Quantitative analysis
a) Mean Speaking Fundamental Frequency (MSFO0)

Table 1: Mean Speaking Fundamental frequency (MSFO0) in uncued and cued condition

across gender and emotions.

Emotions | Gender | Mean(Hz) | SD | Emotions | Gender | Mean(Hz) SD

Female 228.56 21.54 Female 22951 31.48

UCN CN
Male 130.61 11.93 Male 140.84 26.85
Female 222.61 20.51 Female 247.49* 26.41

UCH CH
Male 125.83 8.54 Male 169.12%* 41.18
Female 219.33 20.95 Female 220.19 22.64

UCS CS
Male 125.99 7.99 - Male 125.12 14.23
ucC Female 223.50 21.00 C Female 232.40 28.97
Total Male 127.48 9.74 Total Male 145.03 34.36

UCN= uncued neutral emotion; UCH=Uncued happy emotion; UCS=Uncued sad emotion; UC= Uncued;

CN= Cued neutral emotion; CH= Cued happy emotion; CS= Cued sad emotion; C= Cued

Table 2: F value and significance of the overall effect of uncued and cued conditions

across gender and emotions for MSFO.

MSFO0 . F Sig
Change across emotion 21.205 0.000*
Change across gender 3.567 0.061
Overall change betw.e.en uncued and cued 33.303 0.000*
conditions

Level of significance (*p<0.03)
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Table 3: Paired t test and significance for MSF0 between cued and uncued conditions

across emotions and gender.

MSFO betwee.n emotions and Gender t(19) Significance (2 tailed)
trials
Females 0.163 0.873
UCN-CN
Males 1.993 0.061
Females 5.173 0.000*
UCH-CH
Males 5.096 0.000*
Females 0.167 0.896
UCS-CS :
Males 0.334 0.742

Level of significance (*p<0.05); UCN= uncued neutral emotion; UCH=Uncued happy emotion;
UCS=Uncued sad emotion; UC= Uncued; CN= Cued neutral emotion; CH= Cued happy emotion; CS=
Cued sad emotion; C= Cued

The mean speaking fundamental frequency (MSFO) for the uncued trail and cued

trial is shown in Table-1. In the uncued neutral emotion, the female group obtained a
| mean value of 228.56 Hz (SD=21.54) which was not significantly different (Table 3)
from the cued neutral emotion with a mean value of 229.51 Hz (SD =31.48) Also, there
was no significant difference between the mean scores obtained amongst the uncued and
cued condition in neutral emotion for males with values of 139.61 Hz (SD = 11.93) and
140.84 Hz (SD = 26.85) respectively. The emotion of happiness yielded a significant
difference between the trials and across gender. The mean scores secured by females for
uncued trail was 222.61 Hz (SD= 20.51) which rose to 247.49 Hz (SD=26.41) for the
cued condition. Similarly, males obtained a value of 125.83 Hz (SD = 8.54) in the
uncued condition and 169.12 Hz (SD=41.18) in the cued condition. However, there was
no difference in the means obtained across the trials for sad emotion for males and

females. The females obtained a score of is 219.33 Hz (SD = 20.95) and 220.19 Hz
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(SD = 22.64) in the uncued and cued condition respectively and males secured a mean
value of 125.99 Hz (SD = 7.99) and 125.99 Hz (SD = 14.23) for the uncued and cued

condition respectively.

The overall level of significance was calculated using the repeated measure
ANOVA and is displayed in Table 2. There was a significant difference observed across
the three emotions [F (2, 114) = 21.20, p<0.05] and no difference across gender
[F(1,114)= 3.567. p>0.05]. An overall change between the uncued and cued trials was

also seen [F(1,114) =33.30, p<0.05].

In general, the MSFO varied across conditions and emotions in both males and

females as expected. However, a significant difference was observed only for the

emotion happy.

The results conform to the findings of the acoustic patterns of the emotions
reported by various authors. Experiments have proved .that in unemotional speech such
as that of neutral emotion, there will not be much changed present in the mean FO and
its parameters and the above results are in line with the studies stated by Cowan (1936)
and William, & Steven (1972). The results are in parallel to the study done by Murray &
Arnott (1993) as happy emotion has shown an elevation in mean FO while sad emotion
had not changed considerably from the uncued and the cued trial. This difference was
noticed irrespective of gender. It can be thus assumed that the presentation of cognitive
cues elicited vocal variability in the direction of emotions. It is evident that the subjects
were influenced by the cues given to them and this influence is manifested in the overt,

vocal expression.
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b) Standard deviation of speaking fundamental frequency (SDSF0)

Table 4 depicts the mean of the standard deviation of fundamental frequency
(SDSF0). SDSFO reflected the frequency variability across the two conditions
[F(1,114)=22.29, p<0.05] and across emotions [F (2,114)=8.75, p<0.05] but there was

no significance across gender [F (1,114)=0.82, p> 0.05] (table 5).

Table 4: Standard deviation of speaking fundamental ﬁequency (SDSF0) in uncued and

cued condition across gender and emotion.

Emotions | Gender Mean SD Emotions | Gender Mean SD
Female 25.01 8.61 Female 42.27% 12.65
UCN CN
Male 19.21 12.29 Male 24.67 13.20
Female | 3257 | 13.95 Female | 4537% | 11.66
UCH CH
Male 21.57 10.09 Male 33.89* 12.95
Female 33.90 16.69 Female 30.16 10.28
UCS CS
Male 19.46 10.88 Male 19.52 9.11
ucC Female 30.49 13.85 C Female 39.26 13.16
Total Male 20.08 10.99 Total Male 26.03 13.14

UCN= uncued neutral emotion; UCH=Uncued happy emotion; UCS=Uncued sad emotion; UC= Uncued;
CN= Cued neutral emotion; CH= Cued happy emotion; CS= Cued sad emotion; C= Cued

It was seen that in neutral emotion, females were observed to have a significant
variability in frequency from the uncued trail to the cued trial. Their values were 25.01
(SD=8.61) and 42.27 (SD=12.65) respectively. However, males did not have a
significant difference in the SDSFO in the neutral emotion. They secured a value of
‘ 19.21 (SD=12.29) and 24.67 (SD=13.20) respectively. Happy emotion, showed a

significant difference between the trails and across gender. There was a significant rise
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~ from 32.57(SD=13.95) in uncued condition to 45.37 (SD=11.66) for females and a rise
of values from 21.57 (SD=10.09) to 33.89 (SD= 12.95) in uncued and cued trials
respectively in males. The values did not differ to a large extent for sad emotion in
females and males. Females obtained a SDSFO0 of 33.90 (SD=16.69) in uncued trial and
30.16 (SD=10.28) in the cued trial. Males also obtained a score of 19.46 (SD=10.88) in
the uncued trial and it remained the same for the cued trial with a value of 19.52

(SD=9.11). this is more clearly evident in table 6.

Table 5: F value and significance of the overall effect of uncued and cued conditions

" across gender and emotions for SDSFO.

SDSF0 F Sig
Change across emotion 8.75 0.000*
Change across gender 0.82 0.367
Overall change between uncued and cued conditions 22.29 0.000*

Level of significance (*p<0.05)

As seen in Table 5, there was a significant difference in the reading of the
subjects before the cues were presented an after the cues were presented. There is an
obvious difference across the emotions as the acoustics between the emotions vary. It
can be observed that variation of FO was more for females than for males in the neutral
emotion. This is quite contrary to the characteristics pattern for an unemotional speech.
This could be because of the cognitive cues used to elicit the sentence. For the neutral
emotion, the sentence, ‘this is a pen’ was considered. The cue given for this sentence
was to imagine the concept of a pen being taught to a child. It is well known that in
sociolinguistics, a sentence when used with children will be modified drastically. In this

~ study, although males had variations in F0, females were observed to have had a
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significant variation. This is consistent with the studies with respect to gender that
' female;s are more expressive compared to the male group. Happy emotion elicited a
significant upward inflection after the cognitive trial which is in accordance to the
studies by authors, Cowan (1936), Oster & Risberg (1986), Murray and Arnott (1993).
But for the emotion of sadness, no significant change could be observed between the
conditions. Johnson and Scherer (2000) found sadness to decrease the mean
fundamental frequency and have a lesser variations. In the present study, the FO did not

vary significantly for the neutral emotion and the variations in FO were minimum.

Table 6: Paired t test and significance for SDSF0 between cued and uncued conditions

across emotions and gender.

SDSFO across .. .
emotions and trials Gender t(19) Significance (2 tailed)
Females 4.779 0.000*
UCN -CN

Males 1.305 0.208
Females 3276 0.004*

UCH-CH
Males 3.563 0.002*
Females 0.922 0.368

UCS-CS
Males 0.017 0.987

Level of significance (*p<0.05); UCN= uncued neutral emotion; UCH=Uncued happy emotion;
UCS=Uncued sad emotion; UC= Uncued; CN= Cued neutral emotion; CH= Cued happy emotion; CS=
Cued sad emotion; C= Cued

¢) Lowest Speaking fundamental frequency

Table 7 shows the mean scores of lowest speaking fundamental frequency. Repeated
measure ANOVA shows that there is no significant difference between the trials,
emotions and gender [F (1,114) = 2.37, p>0.05], [F(2,114)= 2.02, p>0.05] and [F
- (1,114) = 1.83, p>0.05] (table 8). Analyzing table 7 and table 9, a significant difference
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is observed only for females in the neutral emotion. 'fhere is decrease in low FO from
173.98 (31.48) to 144.66 (49.62) from uncued to cued condition. As for males, there is
| no statistical difference in the mean low F0 as the value obtained were 103.28 (13.65) in
uncued condition and 97.09 (20.79) in cued condition. In happy emotion, there was a
slight decrease in LSFO from 137.91 (39.06) to 133.27 (40.89) in females and in males,
there was a slight increase from 95.83 (11.28) to 101.04 (27.28). As for sad emotion,
there was only a difference of approximately 1Hz between the uncued and cued
condition. Females scored a value of 14591 (3 8.94) in uncued condition and it
decreased to 144.65 (42.83) in cued condition. Males obtained a value of 95.36 (11.85)

in uncued condition and it decreased to 94.05 (11.88) in cued condition.

Table 7: Lowest speaking fundamental frequency in uncued and cued condition across

gender and emotions.

Emotions | Gender Mean SD Emotions | Gender Mean SD

Female | 173.98 31.48 Female 144.66* 49.62

UCN CN
Male 103.28 13.65 Male 97.09 20.79
Female 137.91 39.06 Female 133.27 40.89

UCH CH
Male 95.83 11.28 Male 101.04 27.28
Female 145.91 38.94 Female 144.65 42.83

UCS CS
Male 95.36 11.85 Male 94.05 11.88
ucC Female 152.60 39.27 C Female 140.86 44.17
Total Male 98.16 12.63 Total Male 97.39 20.80

UCN= uncued neutral emotion; UCH=Uncued happy emotion; UCS=Uncued sad emotion; UC= Uncued; CN= Cued

neutral emotion; CH= Cued happy emotion; CS= Cued sad emotion; C= Cued
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Table 8: F value and significance of the overall effect of uncued and cued conditions

across gender and emotions for lowest speaking fundamental frequency

Lowest speaking fundamental frequency F Sig
Change across emotion 2.018 0.138
Change across gender 1.83 0.179
Overall change between uncued and cued conditions 2.37 0.126

Table 9: Paired t test and significance for lowest speaking fundamental frequency

between cued and uncued conditions across emotions and gender

Lowest speaking
fundamental Gender t(19) Significance (2 tailed)
frequency across
emotions and trials
Females 2.223 0.039*
UCN -CN
Males 1.272 0.219
Females 0.402 0.692
UCH-CH
Males 0.882 0.389
Females 0.087 0.932
UCS-CS
Males 0.341 0.737

" Level of significance (*p<0.05); UCN= uncued neutral emotion; UCH=Uncued happy emotion;
UCS=Uncued sad emotion; UC= Uncued; CN= Cued neutral emotion; CH= Cued happy emotion; CS=

Cued sad emotion; C= Cued.

d) Highest speaking fundamental frequency

The mean values of the change in highest speaking fundamental frequency in

uncued and cued condition across gender and emotions are grouped in table-10.
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Table 10: Highest speaking fundamental frequency in uncued and cued condition across

gender and emotions

Emotions | Gender Mean SD Emotions | Gender Mean SD

Female 287.56 34.52 Female 324.14* 43.28

UCN CN
Male 176.41 49.48 Male 189.03 53.69
Female 307.17 41.19 Female 345.23* 57.66

UCH CH
Male 208.40 55.81 Male 269.72*% 75.82
Female 300.50 44.97 Female 298.52 35.19

UuCsS CS
Male 185.53 35.70 Male 180.61 37.63
ucC Female | 298.41 40.60 C Fémale 322.63 49.43
Total Male 189.80 48.66 Total Male 212.16 69.32

- UCN= uncued neutral emotion; UCH=Uncued happy emotion; UCS=Uncued sad emotion; UC= Uncued; CN= Cued

neutral emotion; CH= Cued happy emotion; CS= Cued sad emotion; C= Cued
Table 11 portrays that there is statistically significant difference between the trials

and emotions [F(1,114)= 17.642, p<0.05] and [F(2,114)= 7.428, p<0.05] respectively.

Table 11: F value and significance of the overall effect of uncued and cued conditions

across gender and emotions for highest speaking fundamental frequency

conditions

Highest speaking fundamental frequency F Sig
Change across emotion 7.428 0.001*
Change across gender 0.011 0.915

Overall change between uncued and cued 17.642 0.000*

Level of significance (*p<0.05)
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Table 12: Paired t test and significance for highest speaking fundamental frequency

between cued and uncued conditions across emotions and gender

Highest speaking fundamental ..
. Significance (2
frequency across emotions and Gender t(19) .
. tailed)
trials
Females 3.338 0.003*
UCN —-CN
Males 0.890 0.384
Females 3.354 0.003*
UCH-CH
Males 3.044 0.007*
Females 0.227 0.823
UCS-CS
Males 0.345 0.734

Level of significance (*p<0.05); UCN= uncued neutral emotion; UCH=Uncued happy emotion; UCS=Uncued sad
emotion; UC= Uncued; CN= Cued neutral emotion; CH= Cued happy emotion; CS= Cued sad emotion; C= Cued.

In table 12, it can be viewed that happy emotion evoked the significant difference
from uncued to cued condition in both females and males; a rise from 307.17
(SD=41.19) to 345.23 (SD=57.66) in females from uncued to cued condition
respectively and 208.40(55.81) to 269.72(SD=75.82) in males. In the neutral emotion,
only females showed a rise in highest speaking fundamental frequency from
287.56(SD=34.52) to 324.14(43.28). There was barely a change in males in neutral
emotion across the trials ranging from 176.41(SD=49.48) in uncued condition to 189.03
* (SD=53.69) in cued condition. In sad emotion, there was no significant difference
between the uncued and cued trial across the genders. Females scored a value of 300.50
(SD=44.97) in uncued trial and it slightly decreased to 298.52 (SD=35.19) in cued trail
which is not a significant change while males scored 185.53 (SD=35.70) in uncued trail

which decreased to 180.61 (SD=37.63) in the cued trail.
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As observed, the lowest speaking fundamental frequency did not change much
across the emotions for the cognitive cued trial but the highest speaking fundamental
frequency did have a significant change and this change was different with respect to

emotions.

The difference between lowest and highest FO (Range) was wider in females
than males whose range was lesser. This shows the expressive nature of females. It also
raises a significant issue of the cues that is used for eliciting the vocal changes. The
sentence ‘this is a pen’ with the situation of talking to a child elicited more pitch
variations in the speech of the individuals while the following sentence ‘the fests are in
the cupboard’ with a situation of helping a friend find the test did not yield much
variation. By manipulating the cognitive cues preseﬁted to the subjects, the vocal
parameters could be varied to suit the variations desired by the experimenter. To further
support this assumption, the study also proves a widened FO range for happy emotion
and a narrow range with no significant difference from the unemotional reading for sad
emotion. The statement can be thus made that the subjects were influenced by the

cognitive cues that were presented in the direction of the type of cues that were used.
e) Variation in fundamental frequency (vF0)

Table 13 presents the mean values of the variation in fundamental frequency (vFO0)

across the emotions.
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Table 13: Variation in fundamental frequency (vF0)

across gender and emotion.

in uncued and cued condition

Emotions | Gender Mean SD Emotions Gender Mean SD

Female 0.11 0.037 Female 0.18* 0.060

UCN CN
Male 0.14 0.078 Male 0.16 0.052
Female 0.14 0.036 Female 0.18* 0.045

UCH CH
Male 0.17 0.076 Male 0.19 0.064
Female 0.15 0.080 Female 0.14 0.054

ucCs CS
Male 0.15 0.078 Male 0.15 0.066
ucC Female 0.13 0.057 C Female 0.17 0.055
Total Male 0.15 0.079 Total Male 0.17 0.063

UCN= uncued neutral emotion; UCH=Uncued happy emotion; UCS=Uncued sad emotion; UC= Uncued; CN= Cued

neutral emotion; CH= Cued happy emotion; CS= Cued sad emotion; C= Cued

~ Table 14: F value and significance of the overall effect of uncued and cued conditions

across gender and emotions for vF0

vF0 F Sig
Change across emotion 3.64 0.029*
Change across gender 1.00 0319
Overall change between uncued and cued conditions 10.31 0.002*

Level of significance (*p<0.05)

As seen in table 14, there is an observable difference between the overall mean
for uncued and cued condition but there is only a slight difference between the emotions

and no difference in gender as per the repeated measure ANOVA
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Table 15: Paired t test and significance for vF0 between cued and uncued conditions

across emotions and gender

vFO0 across .. .
emotions and trials Gender t(19) | Significance (2 tailed)
Females 4.145 0.001*
UCN - CN
Males 1.042 0.310
Females 4.797 0.000*
UCH-CH
Males 1.349 0.193
Females 0.530 0.602
UCS-CS
Males 0.102 0.920

Level of significance (*p<0.05); UCN= uncued neutral emotion; UCH=Uncued happy emotion; UCS=Uncued sad
emotion; UC= Uncued; CN= Cued neutral emotion; CH= Cued happy emotion; CS= Cued sad emotion; C= Cued

From table 15, it can be observed that there is only a significant difference in the
~ values obtained for females in neutral and happy emotion and not in sad emotion. In
neutral emotion, there was an increase in variability from 0.11 (SD=.037) to
0.18(SD=.060). In happy emotion, there was a slight raise from 0.14 (SD=.036) to 0.18
(SD=.045). But there is no significant difference in VFO of males in all the three

emotions.

Exploring this particular parameter, it can be noted that registers have played a
role in the significant difference in variation that is observed in females as compared to
| males in the neutral emotion and sad emotion is known to have a very narrow range of
change. However, there was a significant variation of FO for females and a slight
change in males for the emotion of happiness. This reason can be due to the individual
differences in which the cognitive cues were perceived and to an extent, there is also an

influence of the life experiences and the personality of the individual. The variability in
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voice was scattered in the study and when they are averaged, there was no significant
difference across the trials especially in the case of males. Individual difference can be

present on decoding of the cues that were presented.

f) Sentence duration

Table 16 depicts the mean sentence duration in uncued and cued condition

across gender and emotions.

Table 16: Sentence duration in uncued and cued condition across gender and emotions

Emotions | Gender Mean SD Emotions | Gender Mean SD

Female 1.50 0.444 Female 1.46 0.321

UCN CN
Male 1.35 0.495 Male 1.53 0.424
Female 2.30 0.230 Female 2.26 0.260

UCH CH
Male 2.09 0.255 Male 2.21 0.347
Female 1.87 0.359 Female 2.10* 0.589

UCS CS
Male 1.62 0.354 Male 1.89* 0.455
ucC Female 1.89 0.480 C Female 1.94 0.539
Total Male 1.69 0.485 Total Male 1.88 0.492

UCN= uncued neutral emotion; UCH=Uncued happy emotion; UCS=Uncued sad emotion; UC= Uncued; CN= Cued
neutral emotion; CH= Cued happy emotion; CS= Cued sad emotion; C= Cued

Table 17 shows that there is a significant change in the overall scores across trials [F(1,
114) = 10.85, p<0.05] and across emotions [F(2, 114) = 3.51, p<0.05]. However, there

is no significant change across gender [F(1, 114) = 3.916, p>0.05].
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Table 17: F value and significance of the overall effect of uncued and cued conditions

across gender and emotions for sentence duration

Sentence duration F Sig
Change across emotion 3.517 0.033
Change across gender , 3.916 0.050
Overall change between uncued and cued conditions 10.85 0.001*

- Level of significance (*p<0.05)

Table 18: Paired t test and significance for sentence duration between cued and uncued

conditions across emotions and gender

SENISISE iTatialt ACE: Gender £(19) Significance (2 tailed)
emotions and trials

Females 0.642 0.529

UCN -CN
Males 1.364 0.188
Females 0.814 0.426

UCH-CH
Males 1.254 0.225
Females 3.015 0.007*

UCS-CS
Males 3.458 0.003*

Level of significance (*p<0.05); UCN= uncued neutral emotion; UCH=Uncued happy emotion; UCS=Uncued sad
emotion; UC= Uncued; CN= Cued neutral emotion; CH= Cued happy emotion; CS= Cued sad emotion; C= Cued

Table 18 portrays that there is no significant difference between the sentence
duration in neutral and happy condition for both males and females but there is a
- significant increase in duration for sad emotion for both females and males. Females had
a mean duration of 1.87 (SD=0.359) in uncued condition which increased to 2.10

(SD=0.589) after the sentence was read after the presentation of the cognitive cue.
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Males, at the same time, had a mean duration of 1.62 (SD=0.354) in the uncued trial and
the duration of the sentence read increased to 1.89 (SD=0.0455) after the cognitive cue

was presented.

As stated by literature, it can be noted in the present study that the duration did
not vary significantly for neutral and happy emotion while there was a longer duration
for the emotion of sadness. Murray and Arnott (1993) reported that the duration can be
faster or even slower in happy emotion in comparison to the neutral emotion while it is
- slower for the sad emotion. Davitz (1964) and Fonagy (1981) reported a downward
inflection, slurred enunciation and rhythm with irregular pauses which contributes to the
longer time taken for this emotion. Williams & Steven (1972) also reported the
increased duration resulted from longer vowels and consonants and from pauses that

were often inserted within the sentence for sad emotion.
Phase II: Qualitative analysis

Five judges rated using a 3 point rating the read samples of the speakers on the
- parameters of speech, i.e., on parameters of pitch, loudness, quality, rate, effort,
continuity, pronunciation, intelligibility, intonation and stress. Table 19 gives an overall
view of the overall percentage given by the five judges for the samples on the 3 point

rating scale.
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~ Table 19: Percent scores of the judges’ ratings for uncued and cued trials across

emotions.

Emotion Uncued condition Cued condition

1= 8.10% 1=12.85%

Neutral 2=34.30% 2=31.95%

3=57.60% 3=55.20%

1=13.65% 1= 5.30%

Happy 2=133.05% 2=26.00%

3=53.25% 3=68.70%

1= 7.40% 1= 7.40%

Sad 2=34.85% 2=31.8%

3=57.75% | 3=60.8%

It can be seen that for neutral emotion, the judges perceived the sentence read in
the uncued trial a little more natural 57.6% of the times than the cued condition 55.2%
of the times. This difference in the perception could be attributed to the cognitive cues
~ that were provided. For the first sentence, ‘This is a pen’, the cue given was that of
‘how would you teach a child the concept of a pen’. This cue elicited exaggerated
pattern making the listeners perceive the sentence as unnatural. Happy emotion
exhibited the greatest change in the perception from the uncued to the cued trial. 68.7%
of the times the judges perceived the cues condition more natural than the uncued
condition while only 53.25% of the times, the listeners perceived the uncued happy
sentence as natural. There was also a rise in the pércentage of perception of cued
condition for sad emotion than in the uncued condition. The results obtained from the

| perceptual evaluation can be thus attributed to the fact that the provision of cognitive
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cues, indeed did improve the naturalness of the sentences that were read. The overall
results indicated a variation across the conditions, in that, cued conditions were
perceived to be most variable when compared to uncued conditions for the emotions

happy and sad.

The results of the quantitative analysis revealed increased means values for most
of ‘the vocal parameters in cued conditions across all emotions. Further, the qualitative
analysis also revealed that the judges perceived the sentences in cued conditions to be
most variable and more natural than the uncued conditions. This indicates that
~ variability in acoustic parameters was noticed both quantitatively as well as qualitatively

across conditions (uncued and cued).
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CHAPTER V
SUMMARY AND CONCLUSION

A mental image is an experience that, on most occasions, significantly resembles
the experience of perceiving some object, event, or scene, but that occurs when the
relevant object, event, or scene is not actually present to the senses. The use of
cognitive cues as a task elicitation method for mental imagery stems from cognitive-
behavioral therapy and focuses on prompting the individual to think about and feel a
task prior to completing the task. The present study focused on expanding the
knowledge of how useful cognitive cues are in eliciting vocal variability and further to

assess the naturalness of the same.

Sentences were constructed for three emotions: neutral, happy and sad. Twenty
participants (10 males and 10 females) in the age group of 20 to 25 years who were
competent in English language were considered for this study. Each participant was
asked to read the sentence three times. Trial 1 was the no cue condition. Trial 2 and 3
were the cognitive cued condition. All the read samples were recorded in a quiet

environment. Only trials 1 and 3 were considered for acoustic analysis. The acoustic

- analyses involved quantitative analysis and the qualitative analysis. Six voice

parameters were extracted using the software Real Time Pitch of Computerized Speech
Lab 4500. Qualitative analysis involved rating the material constructed (appropriately
juxtaposed uncued and cued samples) by five experienced judges on a three point rating

scale.

The observed outcome of the study was that there was a definite effect of
cognitive cueing on the vocal variability. Gender difference was also observed in the

subjects owing to the known fact that females are more expressive than males. The
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quantitative analysis showed parallel changes with the emotions that were considered in
the study. Happy emotion elicited a faster rate, had a higher FO and a wider FO range
with upward inflections than neutral emotion. Comparing sad emotion with neutral
emotion, the average F0 and FO range was slightly lower with slower speech rate. It can
thus be concluded that the subjects were influenced sufficiently by the cognitive cues to
manifest their involvement in the emotions as as depicted in the overt, vocal
expressions. As stated by Scherer (1986), vocal parameters are the most indicative of
arousal. The results in general, revealed increased means values for most of the vocal
parameters in cued conditions across all emotions. The qualitative analysis also
revealed that the judges perceived the sentences in cued conditions to be most variable
" and more natural than the uncued conditions. This indicates that variability in acoustic
parameters was noticed both quantitatively as well as qualitatively across conditions
(uncued and cued). Hence, it could be concluded that cognitive cueing brought about
changes in vocal attributes which could be quantified and perceived, strengthening the
view that cognitive cues could help in achieving greater variations in voice and speech

thereby, making the speech more natural.
The implications for these findings include utilizing cognitive cues

e To enhance performance in professional voice users by obtaining the desired

change.

o For recovery of symptoms in clients with voice disorders and other speech

disorders.

o The use of cognitive cues in place of a clinician model could be particularly
beneficial for situations when the clinician and client are not the same age or
gender. The use of cognitive cues as an assessment and therapy technique has the
potential to enhance multiple disciplines and therefore should continue to be

studied.
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APPENDIX I
Sentence 1: This is a pen (Neutral emotion).

Cue: Imagine you are teaching a child diagnosed with mental retardation. You are
teaching him the concept of things we write with. You begin to teach him the concept of

the pen. How would you teach him?
Sentence 2: The tests are in the cupboard (Neutral emotion).

Cue: Imagine you performed a test on a case which is not very familiar and had still to
finish. Your friend takes up the case the next day but she too does not know much about

the test and asks you where they are kept. What would you tell her?
Sentence 3: I got the highest IA in class (Happy emotion).

Cue: Imagine you could not study for well for a difficult paper. But to your amazement

you stand first in scores you obtained for IA. You never expected it. How would you feel?
. Sentence 4: The director announced a holiday today (Happy emotion).

Cue: Imagine you are very tired after the annual day as you have been working very hard.
But you also know that you haven’t studied for a test the next day. But to your surprise

you wake up to hear that classes are suspended. How would you feel?
Sentence 5: He cannot walk anymore (Sad emotion).

Cue: Imagine you have a cousin you like so much. One fine day, you receive a call saying
he met with an accident. You are unable to meet him but a few months later you see him

" in your institute unable to walk and run as he used to. How would you feel?



Sentence 6: The results are out and I failed (Sad emotion)

Cue: Imagine you worked very hard for your exams. But despite the effort you lose a

paper. All your friends passed and are joyful. How would you feel?
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APPENDIX I

" Instructions: You will be presented two sentences, which are audio recorded one
following the other. You have to listen to the recorded material and judge the naturalness
between the sentences presented below. You are instructed to rate your perception on a 3
point rating scale where 1 is least and 3 is most. Given below are the tables to mark your

ratings.

(N) S1 (N) S2 (H) S1 (H) S2 (S) Sl (S) S2

| Pitch

Loudness

Quality

Rate

Effort

Continuity

Pronunciation

| Intelligibility

Intonation

Stress




