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ABSTRACT
INVESTIGATION OF AFFECTIVE FACIAL EXPRESSIONS

THROUGH SLOW MOTION AND NORMAL SPEED
VIDEOTAPE TECHNIQUES

By

David J. Inman

Facial expressions have often been thought to be
related to internal emotional states, but previous studies
have had mixed success in determining the nature of this
relationship. The present study investigates the ability
of trained persons to identify emotions from spontaneous
facial expressions using the following six affective
categories: interest-excitement, enjoyment-joy, surprise-
startle, distress—-anguish, anger-rage, and contempt-
disgust.

Facial expressions were recorded on videotape, and
the effect of tape speed (normal vs. slow motion) were
varied in two presentations (time 1 and time 2). Two
dependent measures were recorded: thé accuracy of identi-
fication of emotions from facial expressions and the overall
number of emotions observed.

A videotape composed of a series of five second
segments was produced; in each segment a subject was filmed

while spontaneously displaying a recognizable facial
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expression. An identical videotape was edited in slow
motion so that each segment was slowed to approximately
one-sixth normal speed.

Twenty-nine students in the College of Education at
Michigan State University were trained to identify facial
expressions of emotions in each of the six affective cate-
gories. Subjects viewed the stimulus tapes in four groups,
with each group viewing the material twice. Group one
viewed the normal speed tape twice; group two viewed the
normal speed tape followed by the slow motion version;
group three viewed slow motion followed by normal speed,
and group four viewed the slow motion version twice.

Two dependent variables were recorded: accuracy
of identification of the predominant affect in each segment,
and number of affects seen during a segment. A multivariate
analysis of variance for repeated measures analyzed the
effects of tape speed and test-retest procedures on each
of these two dependent variables. A post hoc questionnaire
was mailed to all people who rated the tapes. Items on the
questionnaire measured raters' state of mind while viewing
the tapes, the quality of.the tapes themselves, and the
value of the overall study.

The primary results of this study were as follows:

1. Trained subjects can accurately identify
facial expressions in both slow motion and at normal speed in

each of the six emotional categories.
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2. In general, trained raters who view a videotape
of facial expressions in slow motion record a greater number
of emotions than if they view that same videotape at normal
speed.

3. Trained raters who view a videotape of facial ex-
pressions in slow motion do not identify expressions more

accurately than if they view that same videotape at normal

speed.

4, If a slow motion tape is viewed first, raters do

not record a greater number of facial expressions in later

trials.

5. If a slow motion tape is viewed first, then raters
identify emotions from facial expressions more accurately
in later trials.

6. Raters who view a videotape in slow motion during
the retest rate the value of the overall study lower than
raters who view the normal speed tape during retest.

These results are discussed in relation to several

theorjes of facial expression. It is theorized that playing

Videotapes of facial expressions in slow motion sensitizes
Observers to the nuances of minute facial muscular movement
and thereby facilitates more accurate identification of

€mot i on from facial expression.
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CHAPTER I
INTRODUCTION

The problem of how to analyze, measure, or record
emotion is one of the most complex areas in the field of
psychology. Human beings commonly react to their inner
feelings and emotions, and yet experimental methods and
scientific technology have for the most part failed to un-
cover specific patterns of behavioral or physiological re-
sponses that reliably correspond to these subjective experi-
ences. The focus of this study is to delineate patterns of
facial behavior which correspond to these subjectively felt
emotions.

It is commonly believed that the face is the primary
site of emotional communication, and that people can discern
a great deal from facial expressions. Moreover, facial ex-
pressions are commonly thought to be associated with inner
states. Who has not heard such expressions as, "down in the
mouth," "a troubled brow," or proverbs like, "let a smile be
your umbrella" and "the eyes are the window to the soul."
Phrases such as these would be meaningless if inner feelings
were not thought to be associated with facial expressions.

One relevant’question would appear to be "Why are the
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emotions so commonly thought to be communicated specifically
through the face?"

Ekman (1972), notes that the face is both commanding
in its location and complex in its musculature; these
attributes render it an excellent medium of communication.
The face is the locus of many sensory organs--eyes, ears,
nose and mouth; and being situated on top of the torso, the
face commands more attention than other parts of the body.
Moreover, the muscles of the face form one of the more intri-
cate and complex muscular systems in the body. The facial
muscles are small, highly mobile, and attached to easily
movable parts. Thus the great potential for movement and
the muscular complexity of the face also commands attention.

But what is the purpose of this highly complex system
of facial muscles? Of course some muscles are necessary
for the manipulation of the mouth and the sensory organs,
but lower animals move these organs very efficiently with
a less complex facial muscular system (Huber, 1931; Gregory,
1929). It seems possible that a partial function of facial
muscles is to communicate information about the organism.
Izard (1971) reported that when Rhesus monkies were denied
movement of facial muscles (through cutting the facial
nerves) they were attacked twice as often as normals when
Placed in a new colony. Thus the face of the normal monkies
must communicate some information which serves to inhibit

aggression toward them in other monkies of the same species,
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and thus are less likely to be attacked.

The facial muscle system may then function to commu-
nicate information to other organisms, and a complex and
mobile set of facial muscles is necessary for this communica-
tion to occur. The process by which the face communicates
and the content of this communication are the topics of
most facial expression research. Ekman (1969) noted that
the purpose of most research in the area of non-verbal
communication is to gain information which is not available
in the verbal channel. Most researchers in this area have
felt that the face is the primary source of emotional commu-
nication. The importance of facial behavior was eloquently
summed up by Duschenne in 1862 when he stated, "When the
human mind is perturbed, the face becomes a vivid picture in
which the passions are rendered with much tenderness and
energy, in which each motion of the mind is reflected by a
line and each action by a vivid impression which precedes
the expression of will. It uncovers and reflects by varying

signs the images of our most secret emotions."

Theory

There are several issues involved in explaining how
facial expressions might be embued with emotional meaning.
The first issue involves the development of a theory that
explains how emotions are associated (on a physiological
level) with facial expressions. Another issue is how such

facial expressions have developed in an evolutionary context.
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4

The final issue involves the question of why there is such

variability of research success in this area.

Emotions and Facial Expressions

The first issue to be reviewed is the theoretical
mechanisms by which emotions become associated with facial
expressions. The discussion here is confined to those
theorists who provide some basis for skeletal muscular feed-
back as a component of emotional experience. James.(1884),
Cannon (1927), and Arnold (1960), all emphasize the importance of
general skeletal feedback in producing emotions. Tomkins extends
this concept and argues that facial muscular feedback in
particular is essential to emotional experience.

William James, perhaps the most famous originator of
an affective theory, states that "the bodily changes follow
directly the perception of the existing facts and that our
feelings of the same changes as they occur IS emotion"
(James, 1884). Thus in order for an emotion to be experi-
enced, the environmental situation must first be perceived,
the body must then react to this perception, and the bodily
changes which ensue are experienced as emotion. Reviews of
James' theory (Cannon, 1927; Wenger, 1950) have focused
primarily on visceral changes and their effect on emotion.
However, James also included the skeletal or voluntary
muscles as important in emotional experience. Since the
skeletal muscles include the facial system, it is possible

to extend James' theory to include facial reactions to
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stimuli. Thus feedback from the facial muscular system
along with other visceral and muscular changes would produce
the experience of emotion in James' system.

Other affective theorists (Cannon, Lindsay, and
Arnold) also include feedback from the skeletal muscles as
an integral part of the experience of emotion. Unlike
James, however, these theorists do not believe that
muscular and visceral feedback is the sole cause of emotions.
Rather, muscular feedback is seen as an important but not
essential component of the experience. Sensations which
are construed as emotions are felt to arise from a variety
of sources: thalamic structures (Cannon, 1927), cortical
processes (Arnold, 1960) or reticular structures (Lindsay,
1957). None of these authors discuss facial muscles
specifically, but each has implied possible facial muscular
involvement under the general heading of skeletal muscular
feedback.

Sylvan Tomkins' theory of emotion (Tomkins, 1962, 1963,
1964) is significant in its treatment of the face as an
essential part of affective experience. According to
Tomkins, affects are the primary motives of human beings.
He distinguished affects from drive stimuli in that drives
provide information about deficiencies in the physiological
system, while affects provide motives for responding to these
deficiencies. Regardless of what information an individual

receives about his drives, he is not likely to act on it
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until he has some affect associated with the drive. For
example, if an individual experiences hunger while sitting
idly, he is liable to eat because he becomes interested
in eating (interest-excitement is defined by Tomkins as an
affect). On the other hand, if this individual is in the
middle of a heated argument, and is experiencing anger, then
although he might obtain the séme information from his
drives (i.e., that he is hungry), he will not behave to
rectify this situation until he has achieved closure on his
anger, thus permitting him to attend to the hunger drive.
According to Tomkins then, one does not eat merely because
one is hungry: one must also be interested in eating.
Tomkins defines eight specific motivational states
which he calls affects (Tomkins, 1963, 1964). Each of these
affects he has labeled with a dual term which symbolizes
both the mild and the severe manifestations of this parti-
cular affective state. The emotions defined by Tomkins
include: interest-excitement, enjoyment-joy, surprise-
startle, distress-anguish, anger-rage, contempt-disgust,
fear-terror, and shame-humiliation. These eight states are
differentiated by varying rates of neural firing over time,
and each have specific reward values, being innately ex-
perienced as either positive or negative conditions. The
positive affects (joy, interest, and surprise) are innately
rewarding experiences, and the negative states (fear, dis-

gust, anger, distress, and shame) are innately unpleasant
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and negative experiences. Thus, through a system of
motivational affective states, Tomkins has contructed an
internal system of affective rewards and punishments which
are triggered by events in the environment.

Perhaps the most significant aspect of Tomkins'
theory is his belief that the human face is the primary site
of affective behavior. "Affects are not private obsure

internal intestinal responses but facial responses that

communicate and motivate at once publicly outward to the
other and inwards to the one who smiles or cries or frowns
or sneers or otherwise expresses his affects" (Tomkins,
1964). The expression of affects has then a dual outcome:
an affect is at once an internal differentiated state which
has a positive or negative motivational value, and simul-
taneously it is a facial expression which has communication
value in that it informs the environment of the internal
state of the organism. To Tomkins, the face serves as the
mirror of the emotional state of the individual, and

communicates this internal state to the world at large.

Evolution of Facial Expressions

Charles Darwin, in his work The Expression of Emotion

in Man and Animals was the first theorist to explain how

facial expressions may have become associated with emotional
states (Darwin, 1872). Utilizing Duschenne's work on ex-
pressions (Duschenne, 1862), Darwin treated facial expres-

sions as observable behavioral correlates of internal
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affective states. He believed that these external displays
had survival value by communicating to various members of
the species the internal state of the organism.

Darwin's recognition that facial affects had survival
value for a species was vital to his understanding of human

behavior. In The Expression of Emotion in Man and Animals

Darwin examined such states as weeping, laughter, love,
devotion, anger, contempt, disgust, surprise, fear, and
shame. It is noted that many of these affective categories
investigated by Darwin are those which Tomkins mentioned
fifty years later. Thus Darwin had made a lasting contri-
bution to the field long before emotions and facial
expressions were popular topics of research.

Sixty years after Darwin, Plutchik forewarded a
theory of emotional development. In his book entitled

The Emotions: Facts, Theories, and a Model, Plutchik (1962)

postulated several ideas. First of all, there exist only a
small number of pure emotions; other more complex affects

are combinations of the few primary affects. Moreover,
Plutchik believed that the primary affects differed both in
physiology and behavior. Thus the affects themselves were
merely hypothetical constructs defining a variety of physio-
logical and behavioral responses. According to Plutchik,

the pfimary affects consisted of fear, disgust, wonder, anger,
elation, and tenderness. Each of these emotions is associa-

ted with a behavioral "instinct" which has survival value
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for both individual members of a species and for the
species itself. The affect of fear, for instance, has
survival value in the instinct of flight. Obviously,
learning to be afraid of a situation and learning to flee
from that situation are both essential elements of survival.
Plutchik deliniates the following instincts which
correspond to different emotions: repulsion is the instinct
for the emotion of disgust, curiosity for the emotion of won-
der, pugnacity for the emotion of anger, self-assertion for
the emotion of elation, and parental instincts for the emo-
tion of tenderness. Each emotion is associated with an
instinct or pattern of behavior which occurs in response to
environmental situations and contributes to the survival of
the individual and the prolongation of the species.

Irenaus Eibl-Eibesfeldt in his book, Love and Hate

identifies various facial expressions of emotion which differ
from either Plutchik or Darwin (Eibl-Eibesfeldt, 1970).
According to the author, affective facial displays have two
functions: mediating intraspecific aggression, and consoli-
dating bonding behavior among members of a species. For
example, behavioral displays of deference among members of

a species short circuit the aggressive behavior of dominant
members which, if carried to an extreme, would be harmful

to the group. To communicate surrender by a facial

defe rence display causes further violence on the part of

the dominant member to be unnecessary, thereby maintaining
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dominance heirarchies with little physical harm to group
members. Correspondingly, the author believes that the
communication of positive affect among members of the species
consolidates bonding behavior. For example, a smile accom-
panied by an eyebrow flash (a quick raising of the eyebrows)
is a positive affect display which is mutually reinforcing
for the participants. This type of communication serves to
tighten the interpersonal bonds between members of a

species, and this bondedness has lasting survival value

(Eibl-Eibesfeldt, 1970).

Universals and Deception in Facial Expressions

Thus far the question of how certgin recognizable
facial expressions are associated with specific emotions
has been examined from both a theoretical and evolutionary
perspective. However, the question of why facial expressions
sometimes do not correspond to these emotional states
has not yet been discussed. 1In this regard Ekman's model
of facial displays and Haggard and Issacs' theory of Micro-
momentary Expressions will be examined.

Ekman believes that certain affects occur in all
cultures (Innate Affect Programs). However different cultur-
al norms alter the situations that trigger these affects
(Elicitors) and the way these affects are displayed

(Display Rules). In his work entitled Universals and

Cultural Differences in Facial Expressions of Emotion (1973),

Ekman forwards a model which takes into account both the
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consistency of facial expressions across cultures, and the
inaccuracy some studies have found in the identification of
emotions from facial expressions. In Ekman's model (see
Figure 1.1) there are four elements: the Elicitors, the Innate

Affect Program, the Display Rules and the Consequences.

PANMCULTURAL .
)
CONSEQUENCES
] DISPLAY ue
RULES
Feclal
FACIAL AFFECT PROGRAM
TORS otor Adeptive
eLict Focial Muscies In o -
ronmen Assoclation With ) trer
£n::."" ! . Verbe!, Yocal
Expectations Happiness Ll sgust e
gln Anger Sadness Physiologicat
interest
Etc.
b
Intens ity
Oeintensity
Neutraillze

Mash

CULTURALLY VARIABLE
(In part)

Source: "Universals and Cultural Differences in Facial
Expressions of Emotion" (Ekman, 1972).

Figure 1.1 Model Integrating Universal Facial Expressions,
Culturally Learned Elicitors, and Display

Rules.

The Innate Affect Programs which Ekman discusses

involve several facial expressions which are associated with

affective states across several different cultures. Although
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the cross cultural comparison studies will be discussed in
greater detail in Chapter II, Ekman believes that affective
states are identifiable across cultures through common
facial expressions, and these expressions are not modified
by cultural learning. This is not to say that the events
which elicit the facial expression are constant across
cultures, but the expression itself, as indicative of an
affective state, is not modifiable through cultural or
interpersonal experience. For example a smile accompanied
by minute muscular movements around the eyes is indicative
of a joyful state across cultures. The situations which
stimulate this joyful state may vary, but the expression of
the upturned corners of the mouth and the muscular movements
around the eyes have the same meaning in every culture
studied (Ekman, 1973).

The Elicitors involve learned situations which
stimulate a particular emotional response; these can be
learned both culturally and interpersonally. An example of
cultural learning of eliciting circumstances is that for
most members of American culture, the devouring of raw,
uncooked meat, might stimulate the affect of disgust. On
the other hand, members of another culture might not feel
disgust when eating raw meat since their cultural norm pro-
scribing the cooking of meat differs from our own. Thus
for the same eliciting conditions (i.e., the eating of

raw meat), the emotional and facial response might be very
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different because of the individual's cultural learning.
Interpersonally learned elicitors operate in the same way
as those culturally learned, except they are not the pro-
scribed cultural norm. These elicitors may be learned in
the family, through peer interaction, or through almost any
interpersonal situation.

The oncept of Display Rules is Ekman's most interest-

ing contribution to a theory of facial expressions. Display
Rules are processes through which the innate affect program
is modified so that the display of the affect is less

obvious to an observer. For example, a male may have learned
to experience fear when confronted with a particular object
in the environment. However he may also lave learned that

it is not appropriate for males to display a fearful expres-
sion publically. A male in this culture might then utilize
display rules to alter the expression of fear and thus
disguise his expression of the affect.

The display rules that Ekman describes include
intensifying, de-intensifying, masking, and neutralizing.
Intensifying is the facial exaggeration of the emotion which
is being experienced. De-intensifying is diminuation of a
facial expression so that it might not be noticed so
readily by observers. Neutralizing involves inhibition of
facial musculature so that the expression is suppressed.
Masking involves displacing one facial expression with

another which the person has learned as more acceptable in
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this particular situation. Through these four display
rules, the individual is able to alter the affect program
in such a way that the innate facial behaviors do not
accurately represent the felt experience.

Ekman's theory of display rules explains both the
cross-cultural identification of certain facial expressions
and the extreme variability of learned expressions even
within a particular culture. He concludes that although a
facial expression is sometimes an accurate reflection of an
internal affective state, it may be at times a deceptive
message. The problem in many studies of facial expressions
is to filter out facial deception in order that one may
learn the true facial expression which is elicited by an
environmental situation.

A display rule not mentioned by Ekman but studied by

Haggard and Issacs (1969) might be called compacting--a

shortening of the time in which a facial expression occurs.
Their procedure was to play films of a therapy hour to
judges, both at normal speed and in slow motion (one-fifth
normal speed). The authors found that many expressions
occur in a fraction of a second and were therefore almost
unobservable at normal speed; they dubbed this phenomenon
"Micromomentary Expressions" (Haggard and Issacs, 1969).
Using Ekman's model, micromomentary expressions could be
viewed as the consequence of a display rule operating to

"compress" unacceptable affect into a form which is not
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visible to the observer. Thus rather than altering the
face in a particular way in order to mask an affect,
Haggard and Issacs suggest that the facial expression of
affect might not itself be altered, but merely compacted in
time so that the occurrence of the facial expression would
be almost unobservable.

From this discussion of the theoretical background
of facial expressions, several key points emerge. The
physiological system of affects in the human organism is
set up in such a way that muscular feedback from facial
expressions could be important to the felt experience of
emotion. Secondly, in our evolutionary history, the
communication of affect through facial expression may have
had survival value. Finally, although several universally
recognized facial expressions seem to exist, these expres-
sions can be modified in many ways to mislead observers

and cause inaccuracies in studies of facial expressions.

Need

Although the® is evidence to suggest that facial
expressions are associated with emotions in still photo-
graphs (Ekman, 1972; Izard, 1971), no previous study has
determined whether spontaneous facial expressions recorded
on videotape can be accurately identified with the categories
used in the cross-cultural studies. Moreover although some
initial work has been done (Haggard and Issacs, 1969),

a controlled study has yet to examine the effect of observing
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a videotape of facial expressions in slow motion. Finally,
if as Haggard and Issacs suggest, slow motion speed changes
observers' perception of facial expression, does this change
alter the perception of later tapes played in the normal
speed condition. The present study seeks to determine the

answers to these important questions.

Purpose
The purpose of the present study is to determine
whether the emotional meanings of facial expressions can be
accurately identified on videotape under a variety of con-
ditions. Variables which are thought to influence judgments

are the eliciting circumstances, speed of the videotape,

and the order in which different speeds are presented. The

number of facial expressions identified as well as the

accuracy of the identifications are both dependent measures

in the present study.

Definition of Terms

Eliciting circumstances are defined as those conditions

under which the subject displays a facial expression. 1In
this study, two types of eliciting circumstances are
employed: a structured intervew and a relatively unstruc-
tured interview. During the structured interview, the sub-
ject is presented with photographs of facial expressions
which have previously been validated, and is asked to dis-

cuss the emotions depicted in these photographs. During this
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time the subject is being video-taped so that his own facial
expressions can be later viewed and rated. In the unstruc-
tured interview, the subject is asked to define and label his
own categories of emotions and discuss them, but in this
condition he is not provided with photographs or with the
experimenter's list of labels. This interview is also taped
for later viewing

The videotapes of facial expressions made in the two
interview conditions are re-played to raters in two

videotape speeds. In the slow motion condition, the video-

tape is played at approximately 1/6 normal speed, or 10
feet/second; in the normal speed condition, the tape moves
at an average of 60 feet per second.

The presentation order refers to two treatments. 1In

the first treatment, normal speed videotape is shown first
followed by slow motion, and in the second treatment, the
slow motion tape is shown first, followed by the normal
speed tape.

The effects of these three variables--eliciting cir-
cumstances, videotape speed, and presentation order--will
be recorded in terms of two dependent measures. The first
is the accuracy of the rater's identification of facial
expressions. the second dependent measure is the number
of facial expressions observed by a rater during a segment

of the tape.
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Hypotheses

The first hypothesis is that a slow motion videotape
will allow observers to judge facial expressions more
accurately, and will allow observers to see a greater number
of facial expressions.

The second hypothesis is that observers will record
a greater number of expressions and have greater accuracy
in identifying these expressions when viewing the unstruc-
tured iriterview than when viewing the structured interview.

The third hypothesis is that when the slow motion
videotape is seen first, the subsequent videotape will be
perceived more accurately and a greater number of facial
expressions will be observed than when the normal speed tape

is seen first.

Overview

In Chapter II the literature pertinent to the area of
facial expressions and emotions will be reviewed. 1In
Chapter III the design of the study will be described
including the sample employed, the measures used, the speci-
fic hypotheses to be tested, and the data analysis techniques
employed. In Chapter IV the analysis of the results will be
presented, and in Chapter V the study will be discussed and
the conclusions will be reviewed along with a consideration

of implications for future research.
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CHAPTER I1

REVIEW OF THE LITERATURE

Introduction

The popularity of research on facial expressions has
varied widely during this century. Ekman (1972) cites a
number of studies on facial affect during the late 1920s and
early thirties followed by a dearth of studies for 15 years
thersafter. Possible reasons for this change in popularity
are many. Early studies by Landis (1924, 1929) strongly
suggested that there was no consistent relationship between
facial expression and emotional state. Although these
results were soundly rebutted by later researchers (Murphy,
Murphy and Newcomb, 1937; Davis, 1934), the field of
psychology thereafter immersed itself in a behavioral
period where there was little interest in investigating such
invisible, and therefore hypothetical, states such as emotions.
After 1950, improvements in recording techniques, along with
the realization of the flaws in early studies, led to a new
look at facial expressions. Moreover, at this time
psychology was entering a period wherein the topic of
emotion was more acceptable in experimental research

(Ekman, 1972).

19
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The improvement in respectability of facial expression
research has not deterred any of its critics from pointing
to the lack of success in many facial expression studies.
One of the shortcomings in facial research, pointed out by
Bruner and Tanguri (1964), is that the results in the field
of facial research have not been "additive;" the knowledge
gained from one study has not éontributed to the performance
of other studies. Though much research has been done, each
study seems to exist in isolation and it is difficult to
generalize the conclusions to other studies. 1In searching
for an explanation of this phenomenon, Bruner and Tanguri
note that a variety of techniques have been employed to
stimulate and record subjects' emotional responses: still
photographs, motion pictures, drawings, transcripts, vocal
stimuli, and models. Moreover, different methodologies
have been used to measure dependent variables: dimensions,
categories, free vs. forced choice, and electromyography.
Because of this variety of procedures, studies of facial
expression have met with mixed success, and it was not
until the late 1960s that reliable and effective studies of
facial expression were performed. The early discouragement
of researchers on the topic of emotions was expressed by
Duffy (1941) who suggested that because of the problems in
measuring emotions, the concept should be abandoned altoge-
ther and other concepts developed where the meanings would
not be so idiosyncratic, and research would prove more

feasible.
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