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Darwin argued that emotional experience should be affected, in part, by
feedback from the skeletal musculature. Since Darwin's time, research-
ers have documented that emotional experience is shaped by both facial
and postural feedback. Two experiments were conducted fo delermine
whether emotional experience and facial expression are influenced by
vocal feedback as well. in Experiment 1, subjects were asked 1o read a
Joyous, loving, sad, or angry script. The impact on emotional experience
and expression was assessed in two ways: (a) Subjects completed a self-
report measure of emotion, and (b) judges rated subjects’ faces as they
read the scripts. In Experiment 2, subjects were required to try 1o
reproduce a “random” sound pattern vocally. These tones were de-
signed fo mimic the voice quality, rhythm, intonation, and pausing
associated with joy, love, sadness, anger, or fear, or, in the control
condition, with an emotionally neutral state. The impact on subjects’
subjective emotional experience was assessed byaself-report question-
naire. As predicted, in both experiments, emotional experience and/or
facial expression were affected by verbal and/or vocal feedback { Experi-
ment 1) and by vocal feedback alone ( Experiment 2), Possible explana-
tions for these results are discussed,
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Fischer, Shaver, and Carnochan {1990) defined emotions as:

...organized, meaningful, generally adaptive action systems. . [they)

are complex functional wholes including appraisals or appreciations,

patterned physiological processes, action tendencics, subjective

feclings, expressions, and instrumental behaviors, ..None of these

features is necessary for a particular instance of emotion, Emelions

fitinto familics, within which all members share a family resem-

blance but no universal set of features (pp. B4-85).

There is, of course, still disagreement as 1o what, precisely, consti-
ttes an emotion family (Ekman, 1992; Tzard, 1992; Ortony & Turner,
1990 Panksepp, 1992). Most theorists, however, would agree that emo-
tional “packages” are comprised of many components. These include:
conscieus awarencess; factal, vocal, and postural expression; neurophysi-
nlogical and autonomic nervous system activity; and instrumental behav-
tors. DTerent porttons of the brain process the various aspects of emotion
(Gazzaniga, [985; Lewicki, 198%6: Macl.ean, 1975; Panksepp, 1986:
Papez, 1937). Today, theorists are beeoning interested in how each of the
emotional components acts on and is acted upon by the others (Berscheid,
1983; Candland, 1977; Carlson & Hathield, 1992).

Emotional Experience and Facial, Postural, and Vocal Feedbhack

Emotional experience is reflected in a person’s face, voice, and
posture. The reverse is probably true as well: emotional experience may
he shaped by changes in the skeletal musculature and the accompanying
proprioceptive feedback. Darwin (1965) argued:

The free expression by vutward signs of an emotion intensifies it. On

the vther hand, the repression, as far as is possibfe. of alf outward

signs softens our emotions. He who gives way 1o violent gestures will

increase his rage; he who does not control the signs of fear will

experience fear in a greater degree (. 365).

Modern-day researchers have documented the tight links hetween
emotional experience and changes in the skeletal musculature (Ekman,
Levenson, & Friesen, 1983 Hatflield. Cacioppo, & Rapson, 1993).

The facial feedback hypothesis. Darwin (1965) argued that emotional
experience should be profoundly affected by proprioceptive feedback
from the facial muscles. James (1984) proposed that people infer their
emotions by sensing their muscular, glandular, and visceral responses.
Today, most theorists agree that emotions are influenced to some extent
by proprioceptive feedback from the factal musculature (see Adelman &
Zajonc, 1989; Lanzetta & McHugo, 1986; Manstcad, 1988, for reviews of
this rescarch). What they disagree about is how important such feedback
is {Is it necessary, sufficient, or merely a small part of the emotional
experience?) and exactly how the two are linked (see Hatfield et al., 1993;
Hatfield, Cacioppo. & Rapsan, 1992: Tzard. 1990 Tomkins, 1982).
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Three types of experiments have been conducted to explore possible
links between emotional expericnce and facial expression. In ane type,
subjects are simply asked to exaggerate or inhibil their naturally occur-
ring emotional facial expressions; rescarchers then try to find out what
elfect this has on the subjects’” emotional responses. Generally, subjects
report that subjective emotional experiences are more intense when they
cxaggerate their facial expressions than when they mute them (see Kleck
ctal., 1976; Kopel & Arkowitz, 1974; Kraut, 1982; Lanzetta, Biernat, &
Kleck, 1982; Lanzetta, Cartwright-Smith, & Kleck, 1976; Zuckerman,
Klorman, Larrance, & Speigel, 1981). Of course, a few studies have failed

-to secure such results (e.g., Colby, Lanzetia, & Kleck, 1977 Lanzetta et

al., 1976; McCaul, Iolmes, & Solomon, 1982).

Inasccond type of experiment, experimenters try to hide the fact that
they are studying emotions or manipulating emotional expression. They
surreptitiously arrange the faces of the subjects into emotional eXPres-
sions. Using such procedures, a variety of rescarchers have found that
subjects” emotional feelings and/or behaviors are tempered by facial
teedback (sec Duclos et al., 1989: Duncan & Laird, 1977; Ekman,
Levenson, & Friesen, 1983; Kellerman, Lewis, & Laird, 1989; Kleinke &
Walton, 1982; Laird, 1974, 1984; Laird & Bresler, 1992: Laird & Crosby,
1974; Laird, Wagener, Halal, & Szegda, 1982; Larsen, Kasimatis, &
Frey, 1990; MacArthur, Solomon, & Jaflfee, 1980; Rhodenwalt & Comer,
1979; Rutledge & Hupka, 1985; Strack, Martin, & Stepper, 1988). Only
a few rescarchers have failed to sccure such results (e.g., Matsumoto,
1987 Tourangeau & Ellsworth, 1979).

Finally, in a third type of experiment, researchers have manipulated
facial expressions by allowing subjects to mimic the faces of targels.
Rescarchers find that happy faces (Bush, Barr, McHugo, & Lanzetta,
L989; Hsee, Hatfield, Carlson, & Chemtob, 1991, 1993; Hsce, Hatficld,
& Chemtoh, 1992; Uchine, Hatfield, Carlson, & Chemloly, {991), sad
faces (Hseeetal, 1991, 1993; Uchinoet al 1991, loving faces (Kellerman
et al., 1989), angry faces (Lanzeta & Orr, 1986), and fearful faces
(Lanzetta & Orr, 1981) can provoke the same emotions and facial dis-
plays in viewers.

In a variety of studies, then, we find that people tend to experience
emotions consistent with the facial expressions they adopt and have
diffrculty feeling emotions inconsistent with those poses, Further, the links
between emotion and facial expression appear to be quite specific. When
people produced facial expressions of fear, anger, sadness, or disgust, they
were more Tikely to feel not just any unpleasant emotion, but the emotion
associated with those specific expressions. Of course, emotions are not
solely or perhaps even primarily shaped by facial feedback. Nevertheless,
they do scem to be influenced to some extent by such fecdback.
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The postural feedback hypothesis. Bull (1968) reported that, when
hypnotized subjects were told to experience certain emotions, they con-
sistently adopted appropriate postures, Conversely, when they were told
to adopt certain postures, they came (o expericnce the appropriate emotion
as well; they had unusual difficulty experiencing emotions incompatible
with those posed postures. There is evidence in support of this contention.
Duclos and his colleagues (Duclos et al., 1989), for example, manipufated
subjects into sad, angry, and fearful postures and found that their feelings
came to precisely match their postures. When subjects were placed in sad
postures, for example, they felt sad, but notangry or fearful (see Riskind
& Gotay, 1982; Cacioppo, Priester, & Berntson, 1993, for additional
evidence in support of this contention).

The vocal feedback hypothesis. Emotions are associated with specific
vocal patterns of intonation, voice quality, rhythm, and pausing. Al-
though one might argue that vocal feedback should influence emotional
experience, scientists have conducted almost no research to document
this Tact. We could find only one study which seems relevant to this
contention. In a series of studies, Zajone, Murphy, and Inglehart (1989)

TP

asked subjects to make sounds like the long “e” sound in “cheese” (which
required them to make a sinile-like expression} and the “0” sound in
German (which required subjects 1o make a disgust-like expression).
Here, 100, the subjects’ experiences came Lo match their vocal expres-
sions. People tended to feel the emotions their voices and faces were
induced to express.

The following two experiments were designed to test the hypothesis
that subjects’ subjective emotional experience and facial expressions of
emotion would be influenced by verbal and/or vocal feedback. Specifi-
cally, we proposcd:

Hypothesis 1. People will come o experience the emotions

associated with the emotional phrases they recite. Both valence

(positive and negalive) and specific emotional state will be

affected by vocal proprioceptive leedback.

Hypothesis 2. People’s Taces will come te reflect the emotions

associated with the emotional phrases they recite. Both valence

and specific emotional state will be affected by vocal proprio-

ceptive feedback.

A note of caution: Probably because the process is an intricale one,
and perhaps, in part, because the hypothesis is so counter-inluitive, it has
been noteriously difficult to demonstrate 1o critics’ satisfaction that
emotional experience is affected by feedback from the skeletal muscula-
ture. Qur goal here is nccessarily a modest one. We hope merely 1o
determine whether there is enough evidence that emotional experience is
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influenced not just by facial and postural feedback but by vocal feedback
as well 10 warrant further rescarch. Positive results should spark subse-
quent, more painstaking research, designed to disentangle the complex
threads of the process.

In Experiment 1, we adopt the first strategy previous feedback
rescarchers employed to test the feedback hypothesis: We ask subjects to
record a brief emotional message. As critics (of various techniques for
producing facial feedback) have noted, this technique for generating
feedback has a critical advantage: It ensures that subjects’ emational
productions will be realistic. It has, however, two serious disadvantages:
(a) Subjects’ self-reports may be shaped by both verbal content and/or
vacal feedback, and (b) their reports may be responsive to experimenter
demands. In Experiment 2, we adopt the second strategy feedback re-
searchers have employed to test the feedback hypothesis: We disguise the
fact that we are interested in emotion and ask subjects to reproduce a
series of abstract sound pallerns. Again, as critics have noted, this tech-
nique has a critical advantage: It ensures that subjects’ subjective emo-
tional experiences are not contaminated by verbal content; they can be
influenced only by vocal feedback. This technique has one serious disad-
vantage, however. Subjects’ vocal productions may not be typical of the
specific patterns of intonation, voice quality, rhythm, and pausing associ-
ated with the various emotions. We thought that if we secured the saine
results with these two alternative strategies, each with different sirengths
and weaknesses, we would have more confidence in the validity of our
results.

EXPERIMENT 1

Method

Subjects

Subjects were 60 undergraduates (21 men and 39 women) from the
University of Hawatii. Their average age was 19. The sample was repre-
sentative of Hawaii's mulli-ethnic population: Subjecls were of Japuncse,
Chinese, Korean, Filipino, Hawaiian, Pacific Island, Hispanic, Cauca-
stan, Black, and mixed ancestiry.

Procedure

The experimenter began by explaining the “purpose” of the experi-
ment. He claimed 1o be an applied social psychologist, consulting with the
telephone company, which was interested in finding out how well people
can communicate over various kinds of telephone equipment. Subjects
would be asked to read, as realistically as possible, short transcripts
depicting a happy, loving, sad, or angry interaction. Voice analysis would
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cnable psychelogists (o hnd out how clearty a wide arfay of voice tones
could be transmitted over various kinds of equipment.

Subjects were escorted 1o an experiment room and seated in a
comfortable casy chair. We wished to film subjects’ faces surreptitiovsly
as they made their telephone calls. Thus, we arranged things so that they
were relatively immobile. A laphoard, intended to provide “working
space.” was positioned across the arms of the chair; the prop telephone
wias placed on the beard on the subject’s left, and an intercom was
positioned on the right. Subjects were given a pair of headphones and
asked to attach a clip mike to the front of their clothes,

The experimenter then gave subjects a folder divided into four
sections. Each scetion comained a transeript and an emotion sell-report
scate, along with some other seemingly relevant questionnaires. Subjects
were given a page of printed directions: They were asked to make four
stmulated phone calls “to their best friends.” After each call was made,
they should answer a brief questionnaire. Subjects belicved that they were
making the calls and answering the questionnaires in complete privacy;
actuadly their faces were being sceretly videotaped throughout the experi-
ment.

Subjects repeated this procedure four times. Between trials, they
listened to selections of relaxing music for three to five minutes through
their headphones. At the end of the experiment, the subjects were de-
bricfed. The experimenter told them the session had been videotaped and
asked for their permission to view the tape. (Four subjects refused to give
us permission to view the surreptitiously recorded videotapes.)

The Scripts
Atthestartof Trial T, subjects were randomly assigned to read one of
four emotion scripts. The scripts began with the following instructions.
Here's your script. Please read it over (o yoursclf a couple of
times so that you feel comfortable with it. When you feel ready
to speak the picce into the telephone let me know. Remember,
we don’t care what you [foak Iike during the call. (This isn’t
video-phone after all.) We are interested solely in what you
sound like. Try to sound as as possible as you speak the
parl.

Joy and Happiness

Today is the happiest day of my life. It's my 20th birthday. Some
buddies of mine decided to throw a surprise birthday party for
me. They rounded up a bunch of my friends, snuck into my
apariment, decoraled i, and waited for me to come in {from work,
When T walked in the door there they were! Teouldn’t believe it.
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‘Fhere was screaming and shouting and 1 could hardly stop
laughing. I can’t imagine 'l ever have a day fike that again.

Love

Well, let me tell you. Now that I'm in love, I think about John
(Susan} constantly. I can twist any conversation around in my
mind so that it’s really about him (her). I imagine what he (she)
would say to me and how T might tell him (her) things [ have
never told anyone else before. When I see him (her), POW! my
heart takes a leap, my cheeks flush, and I can’t help smiling, At
night before I go to bed, 1 think of how adorable he (she) is and
how much T love him (her).

Sadness

I feel terrible, like the wind has just been knocked out of me.
Today was a nightmare.. .I just heard my little brother has
leukemia and has to have chemotherapy. I am in shock. I didn’t
realize Icared so much for him... T just always thought of him as
sortof a pest. T never thought he mightdie. 1 spent all day crying.
When we went to the hospital, 1 tried to hide my feclings so that
he wouldn’t see how terrible 1 felt, but it is awful. I just feel
terrible.

Anger

[hate you. Do you understand? You have ruined all (hat we had
together. Thope she’s (he’s} worth all this to you. What about us?
What about the kids? Where du 1 go from here? All those times
I asked you if anything was wrong. You just said, “Oh no, hold
on alittle longer. I'm just working late to earn a little moncy.”
And all the time you were out with him (her). Don't tell me not
to yell. You are the one who decided to have the affair, not me.
You've ruined everything,

294G

Which scripts subjects read on Trials 2-4 was also randomly deter-

Dependent Measuores

mined (by sefecting from the remaining scripts). Since initial statistical
anafyses made it clear that Order effects were non-significant, as hoped
we collapsed over Order in subsequent analyses,

’

Subjects’ self reports. After the suhjects had telephoned a joyous,

One last favor. It would help us in analyzing the data, if we had
a check on what sort of mood you are in right now, at this

loving, sad, or angry message to a “friend” they turned to the question-
naire, which said:
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moment. (That might atlect how you detivered the message,

somehow.) How strong is your joy and happiness, passionate

love, sadness, or anger right at this moment?

Subjects were asked to rate their feelings of joy/happiness, love,
sadness, and anger on a scale developed by Borg (1982), which allows the
ratio measurement of categorical data related to subjective experience of
intensity. These four ratings were each made onan 11-point scale ranging
from 0 (Nothing at all) to 10 (Extremely strong: Maxitmum) (see Borg,
1982; Doherty, Orimoto, Singelis, Hatficld, & Hebb, in press; Hsee et al.,
19915 Hsee el al., 1992, for information on the reliability and validity of
the Borg scale). Subjective emotional experience was assessed in lwo
ways: Firstly, to measure the valence (positive or negative) of emotion, a
happiness index was calculated by summing subjects’ scores on the two
positive emotion ilems (joy + love) minus their scores on the two negalive
itemns (sadness + anger). (A note: Correlations between the two positive
ratings (joy and tove scores) in the joy, love, sadness, and anger condi-
tions were .50 (p <.001), 81 (p <.001), 32 (p<.025), and .66 (p <.001),
respectively, and correlations between the two negative ratings (sadness
and anger scores) 1n the same four conditions were .82 (p < .001), .88 (p <
001D, .53 (p <.001), and .46 (p < .001}, respectively.) Possible scores on
the happiness index ranged rom +20 (Extremely positive), through 0
(Emotionally ncutral), to -20{Extremely negative). Secondly, to assess (o
what extent subjects were feeling each of the specific emotions, their
scores on the joy, love, sadness, and anger ilems were individually
recorded. This time, possible scores ranged from +10 (Extremely strong:
Maximum) to 0 {(Nothing at all},

Jidges’ ratings of subjects’ facial expressions. If subjects refused to
allow us to view their videotapes (as did Tour subjects), if they were too
short ot toe tall {and thus their faces eluded our hidden cameras), or if they
moved during the surreptitious filming, their images were lost to us.
Tapes were available from 36 of the 60 subjects (12 were men and 24
were women). The facial reactions of these 36 subjects were edited into a
single tape, contaiming 36 faces x 4 Ume periods = 144 30-second
segments. The segments began when subjects initiated their telephone
calls and ended when they hung up. Four judges, who were blind to the
hypotheses and to the subjects” experimental conditions, independently
viewed each segment and rated how joyous, loving, sad, and angry the
subjects’ faces seemed to be, on the same scales we described earlier.
{The edited tape did not contain an audio track, so there were no verbal or
tonal clues as to the subjects’ experimental condition.) Toe measure the
valence of subjects’ facial expressions of emotion, a happiness index was
constructed by summing judges’ ratings of subjects’ faces on the two
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positive items (joy + love) minus their ratings on the negalive items
(sadness + anger}, (A note: Correlations between the two posilive ratings
{(joy and love scores) in the joy, love, sadness, and anger conditions were
DST(p<.001),.59 (p< 001), .37 (p <.05), and .48 {p < .005), respectively,
and correlations between the two negalive ratings (sadness and anger
scores) in the same four conditions were .55 (p < .001), .31 (p < .07), .00
(p> 1) and -.23 (p > 1}, respectively.) As before, possible scores on the
happiness index ranged from +20 (Extremely positive) to -20 (Extremely
negative). Secondly, to assess to what extent subjects’ faces were ex-
pressing each of ihe four basic emotions, judges’ average ratings on the
Joy, love, sadness, and anger items were individually recorded. Once
again, possible ratings ranged from +10 (Extremely strong: Maximum)
to 0 (Nothing at all.).

Finally, we assessed inter-rater reliability by intercorrelating the four
Judges’ ratings of subjects’ facial expressions on the happiness index. The
average inter-rater correlation was .50; correlations between the judges
ranged from alow of .43 toa high of .65. The Spearman-Brown reliability
coefficient was .80

Results

If the vocal feedback hypothesis is correct, both subjects’ subjective
emotional experience and their facial expressions should be influenced by
verbal/vocal feedback.

Hypothesis 1

Happiness index ratings. Researchers have been locked in a bitter
debate as to whether subjective emotional experience is affected only by
the valence or by the specific emotional type of the feedback (Duclos et
al., 1989, Laird, Cuniff, Sheechan, Shulman, & Strum, 1989; Matsumolo,
1987, Tourangeau & Ellsworth, 1979). Thus, we first tested Lthe hypoth-
esis that subjects’ subjective emotional valence would be affected by
verbal/vocal feedback. Subjects’ self-ratings of emolion are shown in
Table 1. As predicted, subjects who read scripts depicting joy and love
secured positive scores on the happiness index. Subjects who read scripts
depicting sadness and anger secured negative scores. Subjects in the two
positive conditions and the two negative conditions did secure signifi-
cantly different index scores: F(1, 57y = 131.74, p < .001.

Ratings of specific emotions. Next, we tested the hypothesis that
subjects’ specific emotional reactions would be affected by vocal feed-
back. Subjects’ seif-reports of emotion in the various condilions are
shown in Table 1. We found that, with one exception, subjects in each of
the conditions were affected by their own specific vocal feedback. Sub-
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TABLE 1 Subjects’ Ratings of Emotion

- : Fmetion Measur
Fxperimental Medsure _ Happiness

Condition oy Love Sadness Anger Index
Toy 514 1.79 30 A6 +6.47
Love 5.08 4.45 28 6 +9.19
Sadncss A0 1.64 543 1.97 -5.20

Anger .69 oy 2.30 532 -0.16

jects in the joy condition reported feeling more joy than did suhjccts in
any other condition: Fs(1, 57) ranged from a low of .07 (for the compari-
son of joy versus love) to 114.06 (for joy versus anger) and 121.56 (forjoy
versus sadness). The latter two were significant at p < .001. The subjects
in the joy and love conditions did not differ signiftcantly in how much joy
they felt, however, F(1, 57} =.07, ns. (Evidently, joy and love overlap o
some extent.) Joy condition subjects were significantly more joyous than
subjects in either the sadness condition, F(1, 57) = 121.56, or the anger
condition, F = 114.06. Both Fs were signilicant at p < .0001. Subjects in
the love condition felt more love for their partners than did subjects in any
other condition: Fs(1, 58) ranged from 38.33 to 71.64. All were signifi-
cant at p < 0001, Subjects in the sudress condition felt sadder than did
subjects in any other condition: Fs(1, 58) ranged rom 48.67 o 118.19,
All were signtficant at p < 0001, Finally, subjects in the anger condition
were more angry than were subjects in any other condition: Fs(1, 58)
ranged from 6611 to 14933, All were significant al p < 0001,

Hypothesis 2

Next, we turned to a more objective indicant of cmotion—facial
expression. We tested the hypothesis that subjects’ facial expressions of
emotion would also be affected by verbal/vocal feedback.

Happiness index ratings. First, we tested the hypothesis that emo-
tional valence would be affected by verbal/vocal feedback. As predicted,
subjects who read scripts depicting joy and love secured positive scores
on the happiness index (see Table 2). Subjects who read scripts depicting
sadness and anger secured negative scores on the happiness index. Sub-
Jects in the two posilive and the two negative conditions did secure
significantly different scores on the index, F(1, 35) = 75.70, p < .001,
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TABLE 2 Judges’ Ratings of Emotion

Emotion Measure

Experimental Happiness
Condition Joy Love Sadness Anger Index
Joy 3.90 1.48 56 .62 +4.20
Love 2.13 181 1.27 9t +1.76
Sadness .64 70 334 1.13 -3.13
Anger 95 g2 1.75 3.41 -3.49

Ratings of specific emotions. Finally, we tested the hypothesis that
subjects’ specific emational reactions would be affected by verbal/vocal
feedback. Again, judges’ ratings of the emotions displayed on subjects’
faces are shown in Table 2. We found that subjects were affected by their
specific verbal/vocal leedback. Subjects in the joy condition possessed
more joyous faces than did subjects in any other condition: Fs(1, 35)
ranged from 42.82 to 85.03. All were significant at p < 0001, With one
exception, subjects in the love condition possessed more loving faces than
did subjects in any other condition. Judges rated the faces of subjects in
both the love and joy conditions as equally loving, F(1, 35) = 1.99, ns. In
all other cases, however, the differences were significant: Fs(1, 35) ranged
from 15.93 to 16.37. Both were signilicant at p < KX} . Subjects in the
sadness condition looked sadder than did subjects in any other condition:
Fs(1, 35) ranged from 25.79 to 78.12. All were signilicant at p < .0({)1.
Finally, subjects in the anger condition Tooked more angry than did
subjects in any other condition: F(1, 35), ranged from 35,70 (0 64.61. All
were signiticant at p < .0001.

This study, then, seems to provide some support for the verbal/vocal
feedback hypothesis. Of course, as we warned earlier, Experiment | is not
without its flaws. For example, critics may well ask: “Are these results
due to subtle demand characteristics?” Subjects knew, after all, that the
experimenter wanted them (o read a joyous, loving, sad, or angry script.
Perhaps they thought that to do a “good job” they ought to feef the part.
(This might account for subjects’ self-reports of emotions. [tisa stretch to
try to use this explanation to explain their facial expressions.) “Were
subjects’ subjective emotions fired by the content of their verbal mes-
sages rather than by the non-verbal sounds they produced?” {(Velten,
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1968, provides evidence that such cognilive messages can generale
strong emotions.)

Finally, critics might argue that for neurological reasons, the facial
and the vocal musculature operate together as a package. If that is so, they
could argue, subjective emotional experiences may have been effected by
the facial expressions which accompanied the verbal/vocal messages
rather than by feedback from the verbal/vocal messages themselves.
Perhaps this study simply demonstrated the tmportance of (he facial
feedback, albeit feedback produced by novel means (via its connection to
vocal feedback).

To deal with the first two of these problems, in Experiment 2 we
follow the lime-worn procedure of previous rescarchers: We test the
vocal feedback hypothesis a second time using a paradigm that disguised
the fact that we were interested in emotion, climinating the emotional
message, and substituting an abstract emotional sound pattern in its place,

EXPERIMENT 2

Method
Subjects
Subjects were 160 students (68 men and 92 women) from the
University of Hawaii. Their uverage age was 19. They were of Japanese,
Chinese, Korcan, Filipino, Hawaiian, Pacific Island, Hispanie, Cauca-
sian, Black, and mixed ancestry.

Procedure

Subjects were told that the purpose of the study was to record a range
ol voices and sound patterns to be used in testing telephone equipment.

Subjects were then led 4o a private room. They were given a cassettc
tape which contained onc of six sound patterns (joy, love/tenderness,
sadness, fear, anger, or a neutral control tape). They were asked to listen
to the sound pattern and practice reproducing its elements. Once they felt
comfortable, they were to try to reproduce it as exactly as possible into a
telephone recorder. At the end of the experiment, subjects were asked for
“one last favor.” The experimenter claimed it would help her in analyzing
the data tf she had a check on what sort of mood they were in, right at the
moment (becuuse their inoed “might have affected their ability to reproduce
various sounds™). Subjects then filled out a self-report emotion measure.

Developing the Tapes

Communication researchers (Bloch, Orthous, & Santibunez-H, 1987,
Clynes, 19480; Morris, 1971: Scherer, 1982) have observed that the
various emotions are linked with specific patterns of intonation, voice
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quality, rhythm, pausing, and breath controf. Forexample, Scherer (1982)
found that when people were happy they produced sounds with small
amplitude vanation, large pitch variation, last tempo, a sharp sound
envelope, and few harmonics. The first step in developing stimulus tapes
was (o ask 20 psychiatnsts, psychologists, and graduate students who
were experts in communications to help identify the sound patterns thal
had been found to be associated wilh joy, love, sadness, fear, anger, and
lack of emotion. Then they were asked to try to generate and record 10- to
1 2-second sound segments which contained the sound characteristics that
were typical of the emotions. Words were not included as part of the
sound stimulus; enly sounds were allowed. Then the group met and tried
o identify those 10- to 12-second segments that scemed to best meet the
criteria. The joy sounds they selected had the subjective sound of merry
laughter; the companionate Tove lape consisted of a series of soft “ooohs™
and “aaahs”; the sadness tape had sounds of crying; the anger tape
consisted of a series of low growling noises from the throat; and the Tear
tape consisted of a set of short, sharp crics and gasps. Finally, the ncutral
pattern was onc long monotone sound without any breaks.

When we had settled on the final tape selection, we assessed the
effectiveness of our experimental stimuli in the following way:

Sixty students (23 men and 37 women) from an introductory social
psychology class were asked to listen 10 the six tapes. Subjects were told
that we planned to conduct an experiment designed to determine how
clfective various kinds of telephone equipment were in transmitting
various kinds of sounds. We said we had randomly gencrated hundreds of
sound patterns. However, during a pretest of the experiment, some
students had commented that a few of the patterns sounded like human
voices, expressing various kinds of cmotion. If this were true, it might
conceivably affect our results. Thus, we would like subjects 1o listen 10
the tapes and tell us which emotion, if any, the sounds suggested to them.
We played the tapes for subjects, in random order, and asked, “If you had
to choose an emotion that this sound represents, which emotion would it
be? (circle one)” Possible answers were joy/happiness, love/tenderness,
sadness, anger, fear, and necutral. Although many students scoffed at the
idea that the patterns of sound were linked to any specific emotion,
students were very good at guessing which emotions were linked to which
sounds. The data indicate that emotions and the sound stimuli were linked
as we had hoped they would be. Happiness was correctly identified by
98% of the subjects; love by 72% of subjects (12% of subjects confused
tove with sadness; 15% identificd it as a neutral sound pattern}, sadness
by 100%, anger by 98%, fear by 92%, and the control sounds were judged
to be neutral 100% of the time.
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Dependent Mceasures

immediately afler reproducing one of the sound patterns, subjects
were asked to indicate their subjective emotional expericnces on the Borg
(1982) emotions scales. The scale asked: “How strong is your joy/
happiness, love/icnderness, sadness, anger, or fear. right at this moment?”
Possible answers ranged from 0 (Nothing at all) to 10 (Maximum). For
information on the reliability and validity of this scale, again, see Borg
{1982).

Subjects’ emotions were assessed in two ways: Firstly, lo measure
the valence {positive ar negative) of subjects’ emaotions, we constructed a
happiness index by sumiming subjects’ scores on the two positive emotion
items (Joy + lovey minus their scores on the three negative items (sadness +
fear + anger). (A note: Correlation between the two positive ratings (joy
and love scores) was .49 (p < .001), and correlations between the three
negative scores were .18 (p < .05) between sadness and anger, 25 (p <
005) between sadness and fear, and .13 (p = .098) between anger and
fear.) Possible scores on the happiness index ranged from +20 (Extremely
happy) to -30 (Extremely unhappy}).

Secondly, 1o assess 10 what extent subjects were feeling each of the
specific prototypic emotions, subjects’ scores on the joy, love, sadness,
anger, and fear items were individually recorded, This time, possible
scores ranged from +10 (Maximum) to 0 {Nothing at all.).

Finally, subjects were debriefed.

Results

If the vocal feedback hypothesis is correct, subjects’ emotions should
be influenced by feedback from their vocalizations.

First, we tested the hypothesis that the valence of subjects’ emotions
would be affected by vocal feedback. Mcan huppiness index scores {or
subjects in the positive conditions (joy + love) and the negative conditions
(sadness + anger + fear) are shown in Table 3. As predicted, subjects in
the positive emotion conditions reported significantly greater positive
affect than those in the negative groups, F(1, 154y =3.61, p < .005.

Then we tested the hypothesis that specific ‘emotional reactions
would be affected by vocal feedback. As predicled, subjects assigned to
the joy condition reported experiencing significantly greater joy than did
subjects in any other condition: Fs(1. 154) ranged from 4.04 (p <.05} to
9.69 (p < .01). They did not experience significantly more joy than
suhjects in the neutral condition, however, F = 3.18, ns. Subjects assigned
1o the fove condition did report feeling more love than did subjects in any
other condition. Although they did not feel significantly more love than
did subjects in cither the joy or neutral conditions, Fs(1, 154) = 1.89 and
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TABLE 3  Subjects’ Ratings ol Emotion

Imotion Measiere

Experimential Happiness
Condition Joy Love Sadness  Anger Fear Index
loy 3.98 2.28 98 12 80 +3.76
Love 2.60 319 1.13 27 .65 +3.74
Neutral 274 2.68 .84 J8 92 +3.48
Sadness 1.88 .68 2.34 Al 1.09 +.02
Anger 243 1.73 79 205 1.16 +.16
Fear 2.60 1.67 42 27 1.37 +2.21

57, ns., respectively, they did, however, {eel more love than did subjects
in any of the three negative emotion conditions: Fs (1, 154) ranged from
4.87 10 5.26, p < .05. Subjects assigned to the sad condition were sadder
than were subjects in any other condition: Fs(1, 154) ranged from 4.34
(p < 05) to 1099 {p < .0001). Subjects in the anger condition were
angrier than were subjects in any other condition: Fs(t, 154) ranged [rom
12.95 (p < .01) to 28.20 (p < .001). Finaily, subjects assigned to the fear
condition were more fearful than were subjects in any other condition;
their ratings did not differ significantly from those of subjects in any other
condition, however: Fs (1, 154) ranged from .19 to 1.41, ns.

DISCUSSION

Darwin argued that emotional experience should be affected, in part,
by feedback from the skeletal musculature, Since Darwin’s time, an array
of rescarchers have attempted to determine if, and why, emotional expe-
rience scems 1o be shaped by hoth facial and postural feedback. In this
paper, we altempt (o extend Darwin’s original hypothesis—proposing
that emotional experience might be shaped by vocal feedback as well.

In both Experiments 1 and 2 we found support for this vocal fecdback
hypothesis. In Experiment |, subjects were asked to read an emotional
script. In Experiment 2, the fact that the experiment dealt with emotion
was carefully disguised: subjecls were asked to reproduce abstract patterns
of sound. In both experiments there was evidence that vocal feedback
affected the valence of subjective emotional experience and/or facial
expression. In addition, feedback had emotion-specific clfects as well.
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Joy and love were affected to some extent by vocal feedback. However,
the negative emotions (anger and sadness) were even more powerfully
and differentially affected by such vocal feedback.

We could conceive of two possible explanations for the Tact that it
was more difficult to distinguish between the positive than the negative
ctnotions. Emotions researchers have often found that it is mare difficelt
to produce positive than negative emotions in laboratory settings. Some
argue, forexample, that since mostsubjects enter the experimental setting
in a happy frame of mind, ceiling effects make it dilficult to produce joy
and happiness which exceed supposedly “neutral” levels (Hatfield et al.,
1993; Sullins, 1991). Perhaps this explains why the distinctions between
the positive emotions were so weak, while the dificrences between the
negative emotions were so strong. Of course, it is possible that we would
have found the same difference, had we lested the vocal feedback hypoth-
esis in naturalistic settings where people arrived experiencing a wide
array of emotions—{rom extremely positive (o cxtremely negative, It is
possible, of course, that joy and love are simply less powerfully influ-
enced by vocal feedback thun are fear and anger. Only subsequent
research can determine if this difference is a stablc one and, if so, what
accounts for it.

Since these two experiments do seem to suggest that there is some
sort of a link between emotion and vocal feedback, the next step is o find
out swhy we sccured such a link. Subsequent research is required to
explore a variety of questions such as: What is most important in produc-
ing the subjective emotional experience—feedback link? Is it hearing the
emotional sound patlerns, producing the emotional sound patlerns, or
bothT1f we were to find that people’s emotions are less stirred when they
merely hear someone else recite emotional sounds than when they hear
and produce emotional sounds themselves, we would again be forced to
ask, why is that s0? Is it hearing onesell speak (aural feedback) or
producing sounds oneself (feedback from the vocal musculatare), or both
that s important? If we find that it is actually producing the sounds that is
important, the questions continue: Why is that? Is it because facial and
postural displays usualtly accompany vocal activity? (If so, then it would
be facial and postural feedback that was important, not vocal feedback.)
Oris subjective emotional experience affected by vocal activity, in and of
iseli?

This research, then, is intended only to be a first step, designed to
determine if subjective emotional experiences are shaped by vocal feed-
back (for whatever reasons). We hope to encourage subsequent, more
painstaking research, to disentangle the complex threads of the process.
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