Merrill-Palmer Quarterly, 1980, Vol 26. No. 4

THE “"PACKAGING"” OF MATERNAL STIMULATION IN
RELATION TO INFANT FACIAL-VISUAL ENGAGEMENT:
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This study will consider the relation of maternal facial-visual
engagement and kinesic-rhythms to her infant’s facial-visual engage-
ment during face-to-face play. We will argue that constellations of
maternal kinesic-rhythmic-facial behaviors form coherent “packages”
and systematically covary with levels of infant facial-visual engage-
ment.

Previous authors have noted the existence of maternal constella-
tions of co-occurring behaviors, or “packages,” in numerous modal-
ities: face, gaze, head, vocalization (Brazelton, Kozlowski, & Main,
1874; Fogel, 1977; Stern, 1974, 1977; Tronick, Als, & Adamson,
1979). The concept of maternal “packaging” of stimulation is given
experimental support by several studies documenting infant distress
or attention suppression when the wvarious modalities of maternal
stimulation are artificially separated in space (Aronson & Rosen-
bloom, 1971} or time (Carpenter, 1974; Tronick, Adamson, Wise,
Als, & Brazelton, 1975). The infant expects that various aspects of
mother will co-occur, and distress or attention suppression ensue
if these expectancies are violated.

It is generally assumed, but infrequently documented, that nat-
urally-occurring maternal packages of stimulation make a functional
difference in the organization of the infant's concurrent social be-
havior. This study aims to document that these maternal kinesic-
rhythmic-facial packages have functional significance for this in-
fant's facial-visual engagement during social play. Secondarily, the
purpose of this study is to illustrate a method designed to address
such a problem at a level of micro-analysis.

The particular sample selected for analysis was the only sus-
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stained facially positive and visually attentive section for this infant
while playing with his mother during a 45 minute videotape session
{see Besbe & Stern, 1977, for a description of other sections of the
videotape session). Therefore we were particularly interested in the
arganization of the maternal stimulation that succeeded in engaging
the infant in a sustainad positive visually attentive face-to-face en-
countar.
METHOD

Subjects

A social interaction between a 27-year-old primiparous mother
and her four-month-old son was chosen for detailed study. The in-
fant's delivery was uneventful, Apgar score at birth was 10, and the
infant's developmental course was normal to date. The mother was
an upper middle class woman from the local hospital community
who responded to a request for volunteers. The study was described
as a study of the social development of normal babies, and she was
told that her only task would be to play with the baby as she would

~at home,

Data Collection

The mother was familiarized with the experimenter, the goals
of the study, and the videotape procedure prior to actual video-tap-
ing. Mother and infant were filmed seated opposite each other in
~approximately the same plane, with the latter in an infant seat. Two
TV cameras were used, one on the mother's face and upper torso,
and one on the infant's face and upper torso, and a special-effects
generator combined the two views into one split-screen view. In
order to interfere as little as possible with the natural interactive
flow, the room was bare, the two cameras were unobtrusively built
into the walls, and mother and infant were left alone to interact. The
session lasted approximately 30 minutes. Previous investigators
{Brazelton et al., 1974; Stern, 1971, 1874} have found that mothers
quickly accommodate to the video-taping situation. However, the
mother's natural desire to “perform” well for the study must be kept
in mind as a possible extraneous variable influencing the tenor of
the interaction. Mevertheless, the basic assumption of this kind of
research (see Brazelton et al, 1974; Stern, 1971, 1974, 1977; Tron-
ick, Als & Adamson, 1973) is that despite possible increased levels
of maternal anxiety, the basic organization of the mother's behavior
will proceed in characteristic fashion. The purpose of the research
is not to describe what is characteristic for the relationship, but
rather to delineate organization of behavior,

Sample

One minute and 55 seconds of the videotape session were se-
lected for analysis. This portion was chosen due to the obviously
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rhythmic nature of the maternal stimulation, and the dramatic impact
of this rhythmicity in changing the affective tenor of the interaction
of the previous 20 minutes (see Beebe & Stern, 1977). The sample
begins as the mother takes the infant's hands in her own and begins
to swing them to and from midline, on a horizontal plane.

Data Reduction: Method of Frame-by-Frame
Analysis of Film

The videotape session was converted to 16 mm motion picture
film and consecutive numbers wera printad on each frame of the film
{24 frames per second). The film was viewed with a hand-crank
operated movie viewer (Craig projecto-editor}, which allowed the
investigator to go back and forth over any number of frames, in as
slow motion as necessary, to determine the exact frame in which a
movement started and stopped (see Condon, 1970; Stern, 1971).

Units of behavior were defined as movements in process of
transformation, from the beginning to the end of ongoing action.
The movement was defined as having ceased when a steady posture
was hald. Thus, for example, the process of the head moving up was
defined as a unit of movement, its boundaries delimited by the exact
beginning and end of the movement to the nearest one-twenty-fourth
of a second. Once the head was held in a steady “up position,” it
was not _scurad as a movement: the steady state of no movement
was conceived as a behavioral “hold,” analogous to a pause in
speech. A movement and an ensuing steady state comprise a "move-
ment-hold cycle” (see Beebe, Stern, & Jaffe, 1973), :

The use of the movie-viewer, which operates without sound,
limited the analysis to kinesics (body motion) and omitted analysis
of vocalization.

In contrast to other approaches where actual beginnings and
endings of behaviors in real time are lost (e.g., Tronick et al,, 1979),
frame-by-frame analysis retains exact durations of events, so that
issues of subtle timing differences can be examined.

Coding of Face-to-Face Interaction Behaviors

Table 1 defines the behaviors coded for mother and infant. Each
kind of behavior (e.g. orientation, gaze, and facial movement) was
separately assessed by frame-by-frame analysis throughout the data
base.

The coding of behaviors was done by the first author, who has
extensive experience with this method (see Beebe, 1973; Beeba
& Stern, 1977), and whose record was used as the standard for
comparison. In the coding of the mother, two independent coders
reached 96% and 97% agreement regarding the judgment that a
particular behavior did occur. With respect to the exact frame in
which a behavior began or ended, the two independent coders de-
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TABLE 1

Behaviors Coded for Mother and Infant Engagement Scales

Behavior

Orientation
(a) Horizental plane:

(b) WVertical plane:

{e) Sagittal plane:

(d) Limp head hang:

Fisual Atention

Facial Expressive Dizplay
{a) Degree mouth open:

(b) Degree mouth widen:

{c) Bowing:

(d) *“Negative” displays:

{e) “Other”: Mother:

Definition

Head center at midline, oriented directly toward partner;
vs. head rotated from two degrees to ninety degrees
away from midline. Body vis-a-vis or rotated.

Head up or down

Head andfor body forward toward partner ws. pulled
back away from partner.

Described previously (Beebe & Stern, 1977) as “inhibi-
tion of responsivity'': sudden cessation of activity to a
motionless, imp state.

One partner looking at face of other partner.

Diistinctions of four degrees of display, from lips slightly
parted to a fully epened mouth (See photo illustrations,
Figure 1).

Two degrees of mouth widen (without bowing):  partial
zygomaticus retraction. (See photo illustrations, Figure
1).

Mouth widening involving upward curvature of outer
corners of mouth: full display of zygomaticus retrac-
tiomn.

Grimace, frown, “line-mouth™ (pulling in of the lips,
pressing into a “line-like” expression).

Bite-lip; “'kiss-mouth™ (gee Stern, 1977), and “mock sur-
prise,” in which head is thrown up, evebrows raised,
mouth fully opened, with or without a hint of a smile
({see Stern, 1974).

viated an average of 1.20 and 1.26 frames (24 frames equal one
second) at the initiation of a behavior, and an average of 1.64 and
.87 frames at the termination of a behavior. For those facial be-
haviors requiring a discrimination of degree of display, for example,
mouth open and mouth widen (partial display of zygomaticus mus-
cle) or “bow" (curvature of the outer corners of the mouth yielding
full display of zygomaticus muscle), the two independent coders
reached 88% and 84.2% agreement with the standard. No disagree-
ments involved differences of more than one degree of display.

In the coding of the infant, one independent coder reached 94%
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agreement that a given behavior occurred, while deviating by an
average of 1.81 frames regarding the exact frame a behavior began,
and 1.80 frames regarding the exact frame a behavior ended. In the
discriminations of degree of display of facial behaviors, the inde-
pendent coder reached 90% agreement, and no disagreements in-
volved more than one degree of display. Thus the coding of infant
and maternal behavior can be considered reliable to the nearest one-
twelfth of a second.

Face-to-Face Engagement Scales

After the behaviors were individually coded, the entire record
was then recoded into two uni-variate engagement scales, one each
for infant and mother. Tables 2 and 3 present the two scales for
infant and mother, respectively. Each scale is based on particular
combinations of orientation, visual attention, and facial expressive
display, as defined by the criteria in Tables 2 and 3. The concep-
tualization of the infant engagement scale was described by Beebe
& Stern (1977), and the upper half of the infant scale was previously
defined by Beebe (1873).

Construction of the scales, The levels of engagement were heu-
ristically ordered into ordinal scales, where a higher number was
declared to represent a more engaged state than a lower number.
The scales are identical for mother and infant, with two exceptions:
in this sample mother never uses two levels (20 and 30); and the
“top" of mother's scale is “'mock surprise,” as opposed to the “top"
of infant’s scale, which is highest positive facial display, oriented
and looking. The reader may form an independent judgment of each
scale's ordinality by examining Figure 1, where sample photographs
illustrate the two scales. On the left, levels are ordered in terms of
infant criteria; on the right, in terms of maternal criteria, The lowest
level of both scales is depicted by two photographs, since inhibition
of responsivity spans a range of frames.

Interpretation of the scales. These infant and maternal engage-
ment scales provide ordinal systems of quantification of interactional
behavior which can be tracked as a function of time. They can be
conceptualized as operating within an “engagement-disangagement
spectrum" (see Beebe & Stern, 1977 for further details) which com-
prises a continuum of sustaining and disrupting the face-to-face en-
counter. The levels not only imply “magnitudes™ of relatedness, but
are better formulated as complex “modes" of interpersonal ralated-
ness across a continuum from high positive engagement to an in-
hibition of responsivity altogether.

Identification of Maternal Kinesic-Rhythm Conditions

An examination of the mother's hand movements while swinging
the infant’s hands in her own permitted the discrimination of five
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TABLE 2
Infant Engagement Level Scale
Facial Expressivity
Degree Degree
Attention Orientation mouth cpen mouth widen
(M.O.) (M.W.)

MO. 4

Other

Vis-a-vis Bowing

M.O. 3 Bowing

Vis-a-vis

Vis-a-vis MW.20orl

Vis-a-vis (a) MO.1 MW.1

or(b) MO, 0 MW.lor2

(a) M.O.1or2 MW.0
or (b) M.O. 0 M.W. slight

MO. 0 M.W. 0

Vis-a-vis

Vis-a-vis
grimace

or “line mo."
or frown

M.W. 0 or MNegative

M.W. 0 or Negative

M.W. 0

eyes
closed

modes of movement which, taken together, resulted in the parsing
of the almost two-minute record into 41 sectors. The five modes of
maternal hand movement were labelled “full-out games,” “half-out
games,” “short-out games,” '‘transitions,” and “hand pauses,” ac-
cording to the following kinesic criteria:

All garmes were temporally and kinesically tightly regular repe-
titions of handswings, with the criterion of a “run" of four or more
repeating movement-hold cycles of identical kinesics (i.e., same de-
gree of excursion in space). Three distinctly different kinesic pat-
terns of excursion in space wers discerned, each occurring with
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TABLE 3
Maternal Engagement Level Scale

_—

Facial Expressivity

Degres Degree
Attention Orientation mouth open mouth widen Other

(M.O.) (BLW.)

Vis-a-vis MO 3ord MW.Oorl eyes wide
head up eyebrows up

Vis-a-vis MO.3or4 Bowing or
MW, 2

Vis-a-vis M.O. 2 MW. 2
Vis-a-vis MO ler2 MW.1

Vis-avis (a)M.O.1 MW.0
ar (b)) MO.0O MW.1

kies face
M.O. 0 MOW. 0

grimace or

attention frown ar
line mouth

N o p arable c ategor ¥

Avert Look Orient neutral or
away away negative

Inhibition Look Vig-a-vis: M.O.0
of away or  head down,

Responsiv-  down body limp

ity

characteristic mean cycle durations or tempos, and cycle variabil-
ities, These define coherent kinesic-rhythm bundles.

Full-out games (F.0.): Mother swings infant's hands out from
midline to a full degree of horizontal excursion, or from the full ex-
cursion back to midline. Seven such sectors were identified, account-
ing for 29.6 seconds of the record. The movement-hold cycle aver-
ages .64 seconds (50: .20 sec.).

Half-our games (H.0.): Mother swings infant's hands out from
midline halfway out on a horizontal plane, or from the halfway ex-
cursion back to midline. Ten such sectors were identified, accounting
for 23.6 seconds of the record. The movement-hold cycle averages
.28 seconds (SD: .11 sec.).
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Infant Engagement Scale
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Maternal Engagement Scala

Maother
Level
90

{Infant
Level)
(70}

Mock
surprise
{86} 85

Smile 3

a0
Smile 2

(85)

(80) 70

g Smile 1
{BO) 60
Positive

i attention

(10} 50

MNeutral
. attention

(60}

40

1 Ne gative
! attention

10

Inhibition
of

. respon-

sivity

(90) (10)

Figure 1. Photographic Illustrations of Infant and Maternal Engagement Scales
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Short-out games (5.0.): Mother swings infant's hand out to a
very short degree of excursion and back to midline, which gives the
impression of a “jiggle,” and may possess a somewhat circular mo-
tion. Five such sectors were identified, accounting for 8.0 seconds of
the record. The movement-hold cycle averages .15 seconds (50: .02
sac.).

To the extent that the three mean ecycle durations of F.O., H.O,
and 5.0, cited above form a 4:2:1 pattern of ratios, they are con-
sonant with a constant velocity model for mother's handswings.
From the infant's point of view, however, the frequency of change in
direction of mother's hand movement is in exactly opposite order,
i.e., four times more sustained in a single direction in F.0. than S.0.

Transitions |T) were temporally and kinesically irregu/ar occur-
rences of handswings, with the criteria of either {a) two or fewer
movement-hold cycles of identical kinesics; or (b) kinesically varied
maovement-hold cycles of any number {mixtures of F.O, H.O, or
5.0.). Fourteen such sectors were identified, accounting for 35,9
seconds.

Hand FPauses (P) were periods when the mother’s hands were
at rest, Five such sectors were identified, accounting for 16.8 sec-
onds of the record.

Summary Measures of Maternal Kinesic-Rhythms
and Joint Engagement Levels

Appendix Table A summarizes the 41 kinesic-rhythm sectors ac-
cording to their duration in frames, and the kinesic patterns which
defined them, in the order in which they occurred. Games and transi-
tions are described by their number of cycles, Additicnally, the more
regular games are described by means and standard deviations of
cycle durations, all computed for MN-1 cycles, since the "hold™ fol-
lowing a last movement substantially waried from the preceding
holds in a rhythmic sequence. Finally, median engagement levels
for both mother and infant are shown for each secter, often as num-
bers intermediate between the defined engagement levels, owing to
the averaging of transformational frames. For purposes of intercom-
parisons of the five kinesic-rhythm conditions, seven sectors, each
asterisked in the table, were eliminated from consideration. These
are sectors where the infant's median engagement level is less than
avert, i.e, at or near “inhibition of reactivity” (10} and thus not
free to vary, since by definition inhibition of reactivity spans a range
of frames of sustained motionlessness.

Data Processing

The data base for this study was key-punched with one card for
each frame of the 2729 frames or almost two-minute sample. Each
card contained a frame number, an integer specifying both maternal
and infant engagement levels. When for either participant the en-
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gagement level was in process of transformation, an average of the
initial and terminal level was coded. Regarding the step-wise use of
the scales, mother and infant were in steady-state mode 52% and
61% of the time respectively. These proportions increase to 83%
and 88% respectively when transformations of one- or two-levels
are included. The cards were processed by the library programs con-
tained in SPSS (Nie, Hull, Jenkins, Steinbrenner, & Bent, 1975).

RESULTS

The effect of the initiation of maternal hand games on the in-
fant's engagement level was dramatic. Immediately prior to this
movement, the infant was at level “avert” (20), having been for the
previous twenty minutes involved in extensive avoidance and “'dodg-
ing" of the mother (see Beebe & Stern, 1977). As the mother took
the infant's hands and began to swing them rhythmically, the infant
oriented to her and looked at her, at first sober-faced, and then
rapidly moved up the engagement scale to positive expressiveness
as well. This sequence is illustrated photographically in Figure 2,
which begins 4.54 seconds prior to the introduction of maternal
hand-swing rhythms, while the infant is still in “avert,” and shows
the infant's immediate increase in engagement level after the mother
begins rhythmic hand games.

The five maternal kinesic-rhythm conditions covary in hierarch-
ical fashion with median level of maternal facial-visual engagement,
as seen in Table 4, These co-variations vield coherent maternal
kinesic-rhythmic-facial constellations or “packages.”! The only ex-
ception is that mother is not facially distinguishable in the two con-
ditions of half-out games and transitions.

The infant's median level of facial-visual engagement likewise
systematically varies, in similar hierarchical fashion, with these ma-
ternal constellations. The infant’s median engagement is most pos-
itive [and not distinguishable) during mother's full-out and half-out
games; intermediate (at positive attention) during maternal transi-
tions; and lowest and indistinguishable (at neutral attention) during
both hand pauses and short-out games.

To test the significance of differences seen in Table 4, non-
parametric tests appropriate to the ordinality of these data were
employed. By analogy to the parametric strateay of analyses of wvar-
iance followed by post hoc range tests, both mother and infant en-
gagement levels were first assessed by Kruskal-Wallis analyses of
variance, and then adjacent conditions were contrasted by Mann-
Whitney U tests.

The Kruskal-Wallis analyses of variances were highly significant
for both mother (x*= 125, p<.0001) and infant (x* =466, p<<.0001).

! We thank the anonymous reviewers of our previcous submissien for suggest-
ing this analysis in terms of packaging.




