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ExMAN, Paur; RoPER, GowEN; and HAGER, JosepH C. Deliberate Facial Movement. Carp DE-
VELOPMENT, 1980, 51, 886-891. Children aged 5, 9, and 13 years tried to imitate elemental
and complex facial actions. Performance improved with age, and also when the children had
the benegts of practice, encouragement, and seeing themselves in a mirror. The ability to imi-
tate elemental actions correlated with the ability to imitate complex expressions. Certain ac-
tions, primarily those involved in fear, sadness, and anger, were difficult even for the oldest
group. The relationship between making faces by deliberate action and making faces by self-

generating an emotion experience is discussed.

This study examined the development of
the ability to produce facial movements inten-
tionally. There have been few studies of this
ability compared to the large number of stud-
ies on the development of the ability to recog-
nize facial expressions of emotion (for reviews
of both types of studies, see Charlesworth &
Kreutzer 1973; Ekman & Oster 1979). Facial
expressions may appear spontaneously, presum-
ably as signs of an emotion, but expressions
may also be put on intentionally to feign, mock,
or otherwise provide a socially required per-
formance. Such performances may be achieved
by two quite different techniques. In deliber-
ate action a person imitates an observed ex-
pression or makes a face to fit the memory of
an appearance. In contrast, when generating
emotion one focuses upon the experience, not
the expression. Much like a Stanislavski actor,
one relives or imagines a situation that is in-
tended to create the experience from which
the expression will flow. Whether a person re-
lies upon emotion generation or deliberate ac-
tion may depend upon the emotion performed,
the situational context, or personality. Age may
also be relevant, since the abilities required for
deliberate action or emotion generation may
ot develop simultaneously. These two tech-

niques for producing intentional facial expres-
sions probably rely upon different neural path-
ways. Deliberate performance of facial actions
has been shown to involve the pyramidal sys-
tems (Meihlke 1973; Myers 1976; Tschiasshy
1953), and emotion generation, if it succeeded
in creating genuine emotional expressions,
would involve the extrapyramidal system.

Unfortunately, the few previous studies of
the intentional production of facial expression
asked for performance in such a way that it is
not possible to determine which technique a
subject used. For example, subjects asked to
make a face like the one shown in a photo-
graph (Draughton 1973; Odom & Lemond
1972) could deliberately imitate the action
shown, or they could decode the emotion mes-
sage and then attempt to generate the emo-
tion. Each technique might be used by differ-
ent subjects or by the same subject for differ-
ent emotions. The other procedures for elicit-
ing facial expressions (asking subjects to pose
an emotion [Hamilton 1973]; asking them to
show the expression someone would feel in a
particular situation [Odom & Lemond 1972])
are also ambiguous, allowing subjects to per-
form actions deliberately or generate emotional
experience.
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Kwint (1934) is the one investigator who
used an unambiguous procedure. He did not
ask for emotional expression but instead re-
quested specific facial muscle movements—for
example, lift brows, protrude lips, etc. More
than 20 different actions were requested, with
each movement described in words and shown
by Kwint to the subject. Kwint reported that

erformance improved from age 4 to age 13,
slightly declined at 14 and 15, and was im-
paired in retarded subjects.

There were a number of deficiencies in
Kwint's pioneering study which our research
has attempted to remedy. Kwint's experiment
was limited to the muscular actions involved
in the emotions of anger, happiness, and dis-
gust. We extended the list of muscular actions
to include three other emotions (fear, surprise,
and happiness) in order to encompass actions
relevant to all of the emotions that have been
consistently found in studies of facial expres-
sion over the past 40 years (see Ekman,
Friesen, & Ellsworth 1972, chap. 13). Kwint
studied only the performance of elemental
facial actions and not the more complex facial
expressions. We included a condition in which
the subjects imitated complex expressions.
Other problems in Kwint’s study that were
remedied include: no check that the live model
whom the children tried to imitate performed
correctly or consistently; no data on intercoder
reliability in the scoring of the children’s per-
formances; no statistical tests of significance.

On the basis of Kwint’s findings, we hy-
pothesized, first, that performance would im-
prove within the age range studied (5-13
years). Kwint’s findings and Ekman and Frie-
sen’s (1978) experiencel in developing an ana-
tomically based facial measurement system sug-
gested a threefold classification of muscle ac-
tions in terms of expected ease of performance.
Hypothesis 2 predicted that this classification
would account for how well various muscle
movements were performed. Hypothesis 3 was
concerned with the conditions in which the
subjects attempted to perform the facial ac-
tions. In trial 1, subjects had to rely solely
upon their own proprioceptive and cutaneous
facial feedback to monitor their performance.
Trial 2 was designed to estimate the perfor-
mance that was possible when the child had
the multiple benefits of practice, feedback from
a mirror, and suggestions and encouragement
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from the experimenter. Hypothesis 3 predicted
that performance would be better in trial 2
than trial 1.

Method

Requested Facial Action Test.—Since
young children were to be studied, and since
three trials were to be administered in one
session, it was not thought feasible to include
all of the 33 elemental facial movements in
Ekman and Friesen’s (1978) Facial Action
Coding System (FACS). We selected 12 ac-
tion units that Ekman and Friesen (1978) hy-
pothesized are involved in the emotions of fear,
surprise, anger, disgust, sadness, and happiness.
ThHese 12 actions do not explore all of the
movements for all of the expressions of each
emotion, but explore some of the most common
actions for each emotion. Three combinations
of actions affecting only the eyebrows and
forehead were added so that for this one facial
area it would be possible to test all of the
actions relevant to the emotions. The action
units in the test are listed in table 1 in the
Results section.

A videotape was made of Ekman perform-
ing each of these 15 actions three times in a
row. The first and second times an extreme
muscular contraction was made and immedi-
ately released. On the third performance, the
extreme contraction was held for 8 sec before
being released. There was a 5-sec blank period
between the performances of each action unit.
The order of actions shown on the videotape
was randomly determined, and was constant
for all subjects. The tape was played once for
trial 1 and again for trial 2. In trial 3 the
videotape showed one complex expression for
each of six emotions: anger, sadness, fear, hap-
piness, disgust, and surprise. The particular
action units combined to portray each of these
emotions were identified on the basis of re-
search (Ekman & Friesen 1978; Ekman &
Oster 1979) about the actions involved in these
emotions.

Subjects.—Thirty-six children in four
schools of a predominantly middle-class sub-
urban town in northern California participated.
The youngest group (mean age, 5-8) was from
a private nursery school and a public school
kindergarten. The middle age group (mean
age, 9-1) was from the same public elemen-
tary school. The oldest group (mean age, 13-4)

! In developing their facial measurement system and in teaching voluntary control of facial
musculature to adults, Ekman and Friesen have found that certain muscles are generally much
harder than others for most people to move intentionally.
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was from two public middle schools. Since
there have been some consistent findings of
superiority of females as compared to males in
the production of posed and spontaneous emo-
tional expressions (Hall 1978, in press), an
equal number of girls and boys were obtained
for each age group.

Procedure.~The children were offered
pictures of themselves for participating in a
study in which they would “see a man on TV
and copy his facial expression.” They were
individually tested in their school. The experi-
menter (G.R.) described each movement as
the child watched the movement on the tele-
vision monitor. The descriptions were based on
the information in FACS—for example, wrinkle
your nose, lift your entire brow up, etc. The
child was told that many of the miovements
were difficult and not to become discouraged
if an action could not be performed. The child
was told to keep practicing the movement until
he or she thought it was correct. The experi-
menter offered no direct encouragement or
praise for any specific performance in trial 1.

In trial 2 the child was allowed to look
in a mirror placed next to the television moni-
tor to compare his or her performance with
the television model. The experimenter coached
the child, offered suggestions about how to do
a movement, and told the child if a movement
other than the requested one was being made.
A score-keeping device was used to maintain
the youngest children’s interest in the task. In
trial 3 the subject imitated the complex ex-
pressions with the mirror in place and encour-
agement as in trial 2.

Scoring the performance—Each child’s
behavior was recorded on videotape. In more
than 90% of the performances the requested
action, if produced, was performed quickly and
abruptly. Sometimes a subject would make a
number of actions, appearing to seek the cor-
rect one and holding the requested action for
just a moment. A correct score was earned if
the requested action was seen at any point in
a subject’s attempt, as long as it was sepa-
rated from any movement before or after it,
and did not include actions other than the
one(s) requested. The amount of time allowed
for a child to produce a performance was iden-
tical (10 sec) within and between trials,

The performances were scored using the
criteria for correct performance in FACS. Scor-
ing facial movement with FACS has been
shown to be reliable (Ekman & Friesen 1978),

but those data were gathered on facial behav-
ior during conversations by adults, not on re-
quested facial actions produced by children.
Two coders (G. R. and ]. H.) who had been
trained in- FACS scored all of the perfor-
mances made by six of the 36 children, two
from each of the age levels. One of these
coders (]. H.) did not know the hypotheses
and afterward reported that he usually did not
notice age differences. The two coders agreed
on 83% of the performances. One coder {G. R.)
scored the performances of facial behavior of
the other children.

Results

The data from trials 1 and 2 were ana-
lyzed in a 3 (age) X 2 (sex) X 2 (trial) X 3
(difficulty) analysis of variance with repeated
measures on the last two factors and with the
number of correct performances summed over
action units as the dependent variable. A sig-
nificant main effect for age, F(2,30) = 6.42,
p < .01, supported hypothesis 1. Duncan’s mul-
tiple range tests on the age group means
showed that, although correct performances in-
creased with each age, the only significant in-
crease, p < .05, was from the youngest to the
middle age group.

A significant main effect for difficulty,
F(2,60) = 235.10, p <.001, supported hy-
pothesis 2. Multiple range tests showed that
significantly fewer, p < .05, action units were
performed ‘with each increasing level of diffi-
culty. Table 1 shows the number of children
in each age group who performed the action
units correctly in trials 1 and 2.

A significant main effect for trial, F(1,30)
= 55.41, p < .001, supported hypothesis 3.
The only significant interaction was between
trial and difficulty, F(2,60) = 4.8, p <.05.
Simple main effects of this ordinal interaction
showed that performance in trial 2 was always
superior to trial 1 and that the difficulty classi-
fication was significant for both trials. The im-
provement from trial 1 to trial 2 was greatest
for the moderately difficult action units. A se-
ries of 2 (trial) X 2 (correct/incorrect) x°s
were calculated for each action unit to isolate
those that showed a significant difference, p <
.05, across trials. These were action units 7, 9,
16, and 24 and action unit combinations
1+2+4 and 1+4. The ANOVA revealed no
other significant effects, including sex.

The number of correct performances of
full-face expressions in trial 3 was analyzed



in a 3 (age) X 2 (sex) analysis of variance.
As was found for the elemental actions, there
was a significant main effect for age, F(2,30)
= 9.4, p <.001, and Duncan’s multiple range
tests on the age group means showed that the
only significant increase, p < .05, was from the
youngest to the middle group. No other effect
was significant.

Finally, correlations were calculated be-
tween children’s performances of elemental ac-
tions when they were performed separately in
trial 2 and when they were combined in a
complex expression in trial 3. Phi coefficients
were separately calculated for each complex
expression, to show how well performance of
single actions predicted performance when
these actions were requireg in a complex ex-
pression. These coefficients were all positive
and had a median of .54 (Z = 3.24, p < .005).

Discussion

The ability to produce facial movements
intentionally—both elemental facial actions and
complex expressions—improved with age. Im-
provement was greater between ages 5 and 9
than between 9 and 13. Certain facial actions
were very easy to perform, while other actions
were, as predicted, difficult. All children per-
formed the one facial action required to signal
happiness (action unit 12 [see table 1]). Most
of the youngest performed the brow raise (ac-
tion unit 142} involved in surprise, but could
not raise their upper eyelid or assemble these
actions with jaw dropping as required in the
complex surprise expression. The majority of
the middle and oldest children were successful
in performing actions for surprise and disgust
but could not perform all of the actions rele-
vant to fear, sadness, or anger.

Further study is needed to determine the
age when children are first able to imitate
facial actions and whether this ability develops
further in late adolescence. Meltzoff and
Moore’s (1977) study suggests that deliberate
imitation may be possible very early in infancy,
but they studied only a few movements, of
which only one was involved in emotional ex-
pressions. The Requested Facial Action Test
should be given to children younger than those
we studied. Ekman and Friesen (Note 1) sug-
gest that adults do not perform much better
than did the 13-year-olds in this study, al-
though they have found that extended practice
benefits performance. On the other hand, Kwint
(1934) reported that the ability to make re-
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quested facial movements decreased after the
age of 15. Data are needed to resolve this
issue.

The superior performance of the elemen-
tal actions in trial 2 could have been due to
practice, encouragement, or the mirror. While
we suspect that the mirror mattered most,
further research is needed to show that this was
so. Study should also be made of the ability
to imitate the complex expressions without the
benefit of a mirror or prior opportunity to prac-
tice elemental facial actions.

Our findings pertain to the ability to make
facial actions deliberately. It was possible to
focus on this ability by presenting for imitation
in trials 1 and 2 only elemental facial actions.
Most of these acts are not readily interpretable
as depicting a specific emotion (exceptions are
action units 12, for happiness, and 9, for dis-
gust). Thus, the children could not easily de-
code what emotion was relevant and then at-
tempt to generate that emotion. Performance
of the elemental actions is informative about
the ability to combine those actions intention-
ally when imitating compiex expressions of
emotion. Developmental changes in the ability
to imitate complex expressions paralleled those
found for elemental actions, and the ability to
perform specific elemental actions correlated
with the ability to combine those actions. How-
ever, we cannot be as certain about which
technique the children used to produce these
complex expressions.

It is important to study the development
of the ability to produce expressions by emo-
tion generation, and to compare that ability
with success in making deliberate actions on
the Requested Facial Action Test. Regardless
of how an expression is produced, study is also
needed about when different types of inten-
tional expressions may first occur. A child may
put on an expression of emotion to feign
(meant to be interpreted as felt), to mock
(meant to be interpreted as playful), or to
mask (meant to hide the felt expression). (See
Ekman & Friesen 1975, chap. 11, for a dis-
cussion of these and other forms of deceitful
expression.) Preliminary observations suggest
that children may succeed in mock expressions
well before they can successfully feign or mask.
For example, in this experiment, we found
that the youngest children could perform only
one of the actions for anger—the lowered
brow. This should be sufficient to produce a
mock but not a believable feigned anger. Even
this extrapolation should be considered only
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hypothetical. Data on the actual occurrence
of different kinds of expression in social inter-
action are needed.

Reference Note
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