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_ Ontogenesis of Smiling
. 1
Abstract
From a consideration of developmental data an integrative perspec-
tive on infant development is evolved emphasizing the function of the
. ] smile, From the earliest spontaneous smiles of the newborn period to
- mature smiling add laughter, a central role was revealed for an efcita-
< tion (tension)-relaxation process in producing smiles. This notion is | ' .

-

" complementary to social and cognitive theories of smiling but is more

o -

basic in pointing to the function of the smile for the infapt and in

stressing continuity of smiles folldwing mastery and smiles following )
excitationf In unraveling the changing meaning of the smile a number
of developmental principles were‘revealed, including the following

(a) developméntal sequences may be repeate\\_though in a transformed and ’

elaborated manner, (b) the’ infant becomes increasingly active in produc-

ing and mastering its own experience, (c) social and individual® functions

/ , _ ,
of the smile converge in promoting accomodation to and assimilation of

13

-, novel events, (@) fear and joy, wariness and smiling, have a close func-

{ ‘ ) ' tional relationship with respect to noyelty, and (e) cognitive and gsocio-

?
emotional aspects of development are- inSeparable.
/ , . * H
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In recent years infant smiling has been discusséd fDOm a variety of
perspectiyes (e.g., Gewirtz, 1965; Bowlby, 1969 Spitz, Emde, & Metcalf,’
1970; Vine, '1973; Zelazo, 1972). The view that the smile reflects both

underlying cognitive proceases and cqgnitive growth, for example, is cur-'
\

) rently attracting conéiderable attention and is well supported in the

: 1iterature (Kagan‘\&971 McCall 1972 Shultz & Zigler, 1970;: Sroufe & .

., Wunsch, 1972, Zelazo & Komer, 1971), Nonetheless, a coﬁplete account of

sniling, %rqadly conceived of as a”developmental phenomenon, has not yet h
appeared, The major tasks of tracing changes" in the meanings of the.Bmile
~—"during the course of developmeqtl_xeyealing the relationship betwegn early

* * "  (endogenous) smiles and 1ater smiles, specification of the function of

the smile for the infant, and relating developmental changes in smiling

* to general principles of development have yet to be accomplished, Thus,

an attempt to integrate the various perspectives vis-a-vis th functiops
-} = v
proposed for the smile, and the physiologicdl, social, and cognitive ‘com-

¢
ponents of. smiling seems timely.
= As ﬁaganﬂ(1§§i)>Qa3 aptly stated, the smile "serves mary ters,"
N ) ,

and even when morphologi¢ally stable, the meaning of this ubiquitbus'

behavior changes with development. A common ‘thread in this develepment -

can be:giscerned, howevet, in the relation of-the smile to a tension re~-
0t - )

. lease process. An examination of developmental changes in morpholbgical

. and dynamic features of smiling,,ftom its earliest beginnings to the evo-

lution of laughter by age 4 montns, reveals a striking relationship

i
- o |
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between smiling and such a process, Likewise, even following the emer-

gence of mature smiling and laughter, the role of tension is apparent /

in progressive changes in the naéure of stimulus situations potent'fof
1 R

e1iciting positive affect, . . . : v

The Ontogeuesis of Smiling and Laughter

/ L. »

Early Smiles ] )

The very earliest smiles have beep ‘called "endogenous” (e.g., Spitz,

- .

Emde, & ﬁetcalf, 1970) or "spontaneous" (Wolff, 1963) because they occur

in the absence of known stimulation, most commonly during sleep. In well-
|

conceived studies, Emde and hie colleagues have shown that these low-

intensity smiles, which involve only turning up the corners of the mouth,
[

are not related to gastric activity or to vegetative drive state (eeges

.

time since feeding; Emde & Koenig, 1969). Rather, they are correlated

.

with spontaneous CNS discharge of subcortical origin., This conclusionQ

is)supported by a wide varieby of evidence, These‘;niles occur in bursts
‘almost exc®yusively during REQ sleep,.especially when'the eyes are first
closed &nd in thé middle po?;ion of REM episodes; periods‘which‘are char-
acterized by a-pattern of loﬁ arousal (éhde & Koenig, 1969; Wolff, 1963).
. They are invefseiy.relegeﬂ to_othe; spontaneous behaviors (for example,
they do not occur when the infant is stirring or for about 5 minntes fol-
lowing startle; Qakahashi 1973 Wolff, 1963), and they decrease in fre-

quency with age over the first 3 months of life.(Spitz et al., 1970).

Finally, they are more frequent in premature babies and have been found

-

to occur in a microcephalic infant (Emde, McCartney, & Harmon, 1971;
Harmon & Emde, 1972). The conclusion that emerges from ;hese data is
that endogenous smiles are associated with low, oscillating states of

>~
S
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Ontogehesis of Smiling

. L - ¢ . - 4 . .
e ) ’ , .
. sexcitation, of brain stem or limbie system origin, with tge smile occar-
ring as the excitation rises a?pve},then falls below, some,threshold.

(See’ schematic .of the egcitation-relakation cycle in Eigure la,)

AINRY

Insert Figure 1 about here’

" -

5 Interestingly, the first elicited (exogenous)ismiles also are ob~
tained when the infant is asleep; that is, stimuli that do not effec~
tively elicit smiling during the waking state in the first week of life

are effective when the infant sleeps (Wolff, 1963}.L This is perhaps be=~

cause of the.rﬁlatively low level of arousal before and following stimu-

lation apparently increases the level of excitatioh

. lation, .The st\
above the thresh??d with the smile occurring as relaxation follows,
between 6 and 8 seconds after stimulation (Wolff, 1963), (See Figure 1b,)
The very earliest aking smiles may be elicited by low level tactile and
kinesthetic stimulation (light touches on sensitive areas, blowing on
the skin, gggtlg jogging; Emde & Koenig, 1969; Watson, ‘1924), It is
important to note tha these first elicited smiles, like the spontaneous
. smil s! afe low intens.ty responses to mildfstimulatipn, typically in-
volv g only the corners of the mouth (see Table 1). | '
According to Wolff\(l963), the first smiles readily elicited when

the infant is awake occur when the infant is satiated following feeding.

The infant is drowsy and glassy-eyed f"intoxicated"; Wolff, 1963). The

response is of larger magnitude, moving in the directionfof tbe‘broaa
smile, (Primarily, the mouth corners are drawn farther; it is ‘neither -

the grimace of the first week nor the alert smile of 4 weeks.)2 Wolff

.
L

- o
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reports tnat auditory stimulation, especially any high-pitched voice,

is the most effective elicitor (although he apparently did not employ,

rhythmic, gentle tactile stimulation), Thus, by the second week of

. life the expression of positive affect is less dependent on low levels
of modulated stimulation; still, the effectiveness of external stimular

tion depends upon a generally lew level of background excitation.

0y

Insert Table 1 about here

s'y the tt;:ird week of life, the first alert smiles Occur.3 while
awate and with focused attention, the infant smiles, especially at voices,
according to Wolff's data, This alert’smile involves ‘a trightenrng and
crinkling of the eyes with the mouth pulled-into a "grin,ﬁ and its la-
tency is now only 4;5 seconds.post stimulation, suggesting.a steeper.
gradient of excitation and faster recovery, At this point a nodding

head” accompanying vocal stimulation is more effective than voice alone,

L

Aagain implying greater stimulation-produced tension, - The temm “tension

seems appropriate at this point since for the first time the infant's

-

attentionaI processes play_a partial role 'in engendering the excitation.

This progression.continues in' the fourth week,wherein Wolff found

-
/

the mother's voice especially effective, even causing an interruption of

feeding for the smile. In this and in other ways .the smile has become

LY

nore'independént of organismic.state, The first smiles to‘a silent mov-~
ing face occur, and during visual tracking of a~slowly moving object

(productng é "hHypnotic-like" state), a sudden movement of the hand across
* - f’\' ,' . e
the field of vision elitits surprise" smiling.- These steps reptesent

.

4/‘*.)3“)7 . o
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the roots of the infant's'own involvement in temsion productiéng though

1

the smiles are still primarily in respomse to stimulation as’ Opposed to
'stimulus content. Also during the fourth week, pat-a cake (three vigor-
' ous bounces of the hands) which had not elicited any smiling at 3 weeks;

became the most effeotive stimulus employed for 7 of Wolff's 8 subJects, s, .

-

and remained 80 across the first 3 months, even producing smiling in fussy
infants. The smile elicited by such vigorops stimulation is a maximal

smiling‘response, close to a chortle. ' . ” :
-

There is something special about the ability to cope with this degree
o . .

) of stimulation. Perhaps the active smiling which it engenders means that
'even at this early age some cortical modulation of the stimulation-produced
(global) arousal is possible, by'virtue of the infant s increased ability

to asaimilate at least portions of the impinging stimulus ‘sitdation (see
‘s
“model below) and to follow changes in “the stimulation. As the degree .

of excitation increasingly becomes a function.of the extent to which the

AL

infant is” engageﬁiégégthe stimulus, we speak of the infant's efforts to
stay with tHe stimufu 'as engendering tension, It is not yet a matter

<

. of processing stimulus content, however. ‘ .

e e ey e en o e e e e JR— -—

Hol£ff concluded his_detailed observations with the fifth week, At

this time the voice waned in its effectiveness, and the nodding head be- '

-

came the first visual stimulus to consistently elicit smiling, Smiles

could be elicited up to 23 trials in a row, and could be reinstated and

w

maintained for many more trials if the experimenter. put on a mask, then
‘sunglasses over the mask, then removed the mask, "etc., The masked face

with wagging tongue was more effective than mask alone. All of these

L e
observations imply the need for a dynemic stimulus to maintain sufficient

tension for'smiling during this time.

AR k
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Schema Fdimatiog and Recognition
Presentation of a stationary face does not gnsistentlx elicit smils

. ing until about the 8th or 10th week (Ambrose, 1961; Gewirtz, 1965; Spitz,

~.Emde, & Metcalf, 1970;'Wolff, 1963), although by, 5 weeks it was potent

when in motion, This is indeed an important’ developmental landmark, prob-
ably reflecting the first formation of a true visual schema, Spitz et al,
(1970) have shown that this development is paralleled by the decline of
endogenous smiling and infantile fuse;ness and by important developmental
changes in the EEG and sleep patterns with maturation of the cortex. All

of this points to a qualitative turn in development with the infant be~

’ a

_ coming dramatically more responsive to the surround, -Stated differently,

the fluctuating tension state required ‘for smiling can now clearly be a

function of the infant's cognitive engagement. The. involvement o? eog-
nitive developmental ptocesses is suggested b;rseveral lines of eéidence,
including the observation that institutionalieed infants are delayed by
several weeks in reaching neak responsiveness to the immobile face
(Gewirtz, 1965).

-

During the period from about . 5 to 8 weeks,- the infant gseems to be

-~

most responsive to dynamie visual stimulation (the nodding head and
Wolff's masked face with wagging tongue); thus, Salzen (1963) found with
an 8-week-old subject that rotation increased the effectiveness of card-
board stimuli and that bling;ng lights were more effective than a static
display. The infant's increased capacity to attend to and follow contrast
and change mediate the #mile, but still the tension seems to derive pri-
marily from stimulation, rather than the processing of a stimulus con-

)

figuration (content). At this time there is little specificity of the

20009
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stimulus content. Increasingiyi‘however, mere changing visual stimulation

: will not suffice (though certain dynamic situations are, of course, quite
effective). Ratger, as with\the face, stationary but ”meaningfnl" visual
stimuli become more effective (Shultz & Zigier, i§70; Zelazo & Komer, 1971).

" Thus, Shultz and Zigler (1970) found with 3-month-olds. that a stationary‘

clown was more effective in e1icitiné smiles than a moving clown. ploy-‘
ing Piaget's (1952) concept of recognitory assimilation, Shultz and Zigler
argue that the 1nfant can more readily "master' the stationary clown. The
tension- relaxation cycle produced by "effortful assimilation' (Piaget,

}

1952; Kagan, 1971) reflects a fundamentally different process thankexci-

tation produced by stimulation; it is more cognitive than perceptu?I,and

o . - .
represents a more active role for the infant. /

The following observations attest to the fact that effortful assimi-

lation (tension production'and release) is central in these smiles, First,
stimuli once effective in eliciting smiles lose their potency over time,
In normal home-teared infants, for example, the immobile face declines

in effectiveness after 3 or 4 months of age (Ambrose, 1961; Gewirtz, 1965;

Kagan, 1967; Spitz et al., 1970; Takahashi, 1973), Also it is well demon- U

wds:

* strated that thhin single experiments, repeated stimuli decline in potency.
. i
The infant sc{utinizes the stimuli with neutral affect during the initial

trials, then #miles for several trials before returning again to affec- ‘

tivelyhneutra{ looking. (Piaget,-1962, argues that there is initially

a proc 8§ inv lving accomodation followed by smiling during pure assimi-
LIS Pl

lation,) When a nove1 aspect is introduced there iB renewed orienting

ko the' transf rmed stimulus, with a decline in positive affect if the ‘ .

"\
\gnfant st 11 %g been smiling to the original followed by smiling to

\
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~

the altered stimulus on subsequent trials and ééain a decline (Kagan, 1971;

‘Shultz & Zigler, 1970; Sroufe & Wunsch, 1972; Zelazo, 1972; Zelazo & Komer,
. : :

1971). Finally,-older infénts smile sooner than younger infants to the
same novel stimulus situations (Zelazo, 1972), . .
Kagan (1971) summarized the situation with respect to the face in
the following way: '
The smile declines because his schema %or a face becomes so well .'
" articulated that all faces or rebresenta;ions of faces are imme-

diately recognized as such. There is”no tension; no effort is

required for assimilation, and hence, no smile, (p. 153, italics . ’
added) ' -

Similarly, Zelazo (1972; Zelazo & Komer, 1971) ﬁas attributed curvilin-

ear trends within experiments with auditor; and visual stimuli to an'i;i-

tigl inability to aésimilate the stimulus, then effortful assimilation

(and smiling), and finally complete ass}milation with little effort on

the final trials when affect is again neutral, Thus, these investigators

" see a role for tension (effort) in the "recognitory" smiles,

a

Summary-and model.,Early elicited smiles; though-manifesting pro

gressive changes, are in an essential way more closely related to en=

dogenous REM sleep smiles than to smiles reflective of effortful schema

formation, First, gentle, modulated tactile and auditory stimulation,
vhich makes no requirements for directional attention or analysis of

content, is most effective (see Table 1), Suth stimulation, because of

—

its rhythm, intensity, and modulated quality "artificially' produces the

fluctuating CNS states which were associated with REM smiles, gspecially

v

when the infant is drowsy or entranced, Later, as the infant matures,

§

) : 28l —

N
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the system ié'capaéle of faster tenéion s;ings. The infant can be cep-
tured by complex o; changing st{muli, even when the level of background
excitation (arousal, alertne;s) is moderaéely high. Smilinguoccurs‘in
the alert state, to more %igoroug stimulation, and to dynamic visuﬁf\qg_;_
visual-auditory stimulation which requires directed and susgained htégn-
tion, These smiles"are.of shorter latency and\larger magnitude, reflect-
ing both the greater background and c;gnitively engendered tension, With

the increasing importance of schema-formation in occaéioning sﬁiles, it

is no longer stimulation per se that produces the tension--yrelaxation-
. \ )

smile, but the infant's effort in processiné of stimulus :ontenﬁ. As we
'shall see, this progression continues throughout the first year of life.'
In the model we are developing, it is assumed éﬁat there isrfhpid )
iﬂcrease and reco&ery of corticallx mediated (contént basea) tqnsion,
producing the "arousal jag"‘iBerlyne; 1969) required for smiling and

laughter, and that this ddtufs against the backdrop of slowly recovering

global arousal produced by stimulacion, Relevaht, then, are both the
developméﬁé of tension tolerance and the ability t® assimilate aspects
-~ of the stimulation, The occurrence of smiling {or laughter) wmould also ’
depend on salience of thé stimulus situation and context (see‘Sroufe et _
al,, 1974), as well as the extent‘éd which the stimulation was assimilable;

. As the' infant becomes more actively involved in transacting with the stim-

ulus, there is no longer a one-to-one correspondence between stimulation

and arousal, -

~

The Development of Laughterxr . '

In comparison with smiling, laughter, which is "the maximal positive

affective response (Washburn, 1%29), requires a greater and typically

A\
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wore rapid build-up of t:ension. Iiést: ‘often the laugh ocmirs iimnecliately'

or within 2 seconda after st:imulqt:ion. In studies of laught:er which ap+

phers at about 4 months, olea.r develc:pmental trends were found in ‘the
nature of ‘items potent: fgr its elicit:ation (Stoufe & thsch 1972). e

Clogely paralleling the e‘qs’e fo:: smiling in the first: quert:er year of

»

- life, the elicitors of laugb,ter proceed during the first, year from in~-

* trusive st:imlation (t&ct:ile and aud:.tory) to interesting social-visual

_event:s.5 , o R Ll g ' _

At first, i;hysica'lly/vigoious‘. stimulation is most potent, Of 28/
items in our battery, laught%r was produced in one*third of the 4-month-
_olds only by a \.ri_gorous kissing of the stomacﬂ apd "I'm gonha get you';

(].:doming' approach with talking, bt\xi'.ldi;fg somevwhat slowly but abrupt:ly

7} térningting with tickling the ribs) -month-olds laughed in addition

at the mothex' vocalizing a re!p ndng BOOM BOOM BOOM One-third of the

.

,6-month-olds ‘Laughed at a swelling, loud "aah" ¥ith ebtupt\cut-off at

'being rather gently j led ﬁnd tickled undef the chin, and at t:he two

items successful a't: 4 mon . This was the first age where one-third

laughed at: a visual item (mo er -approacﬁgg with cloth-covered face;
s f '

a(dynamic visual stimulus), - 2

-

-. The tredd during the second quarter is from laughter at vigor&xs,,-

4

st:imulat:ion. This ‘1s followed by a trend in the second half Year towards

lau}hter to sgcial and more subt:le visual stimulus situations , with the

N

>
~third of the 8~mont:h-olde laughed at peek-a-boo (performed without sound)

L]

. and at tﬁeir; own jaces being covered, as yell as to mother's approach ‘

’
4 v

’ . 'U:(;i&'

.

to laughter éat:‘w ﬁss” vigorous but more ''provocative" tactile and audit:orx“

3
,int:rusive, vigorous it:ems declining in potency, Thus, for e:tample, one- '

-
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with covered face, mother sheking her hair, ﬁmtﬁer crawling on the floor;; . ~
and at pulling a dangling cloth from mother 8 mouth, The only clesrly
potent auditory or tactile iten was "kissing stomach." This trend contin~
ued month by month with lZ-month-olds laughing at the’ greatest propor-
tion of th,e .visual and social items, They langhed most to the items which
provide an obviéus element of cognitiye ineongmity. fother "veild.ng
' like a penguin,f' approaching with mask,.sucking on the paby's ‘hottle,
and stickiﬁg out her 'tongue (pulled in as baby Urea-ches), as well as
. to each of the social and 4isual items succegsful at '8 months, (In all
spne-third or more laughed to 9 of the 14 social and visual itﬁms.) They
also laughed at four tactile and auditory items, but when infants in the
last quarter ‘laughed at such items it was clear that the item had’ been o,

4 B 5

transformed° for examplq, they laughed in g‘ticipatibn of the mother ac-

tually kissing the stomach. Similarly, the ‘oldast babies often lauOhed
,hardest when stuffing the cloth back into mother 8 mouths Clearly, then,
with laughter as with smiling, there is a progression toward -8 more ag~

tive role for the cognitively maturing infant in producing the requisite

tensicn (see Sroufe & Wuns&h 1972, for further detail).
A steep,” sharp tension fluctu,ation ("arousal jag," to use Berlyne 8 .
1969 term) is reqnired .to produce laughten, the ~:('esponse,‘rof course, is |
mazimal. Observations with the "swelling ash" item 11lustrate this.
First this item (and the loud BOOM BOOM 'BOOM) sometimes produced crying
in infants before the age of onset of langhter. When' this occurred, the

>

same item was especially likely to pfoduce Iaughter the following month.

r

(the infant now having an altematIe response ta such a mar ted tension

fluctua_t_:idn, a greater ability to tolerate tension, and/pr the capapity . R

4 &
A
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to transform a portion of the tension). . Second, if. i?s't:ead of swelling

the somd in a posit:ively accelerated function, with an abrupt: cutoff,
it was swelled tapered, emd reduced Jn loudness (ﬂ /\),

t:he item did not produce laught:er.‘ ‘Similarly, other items which build
to a climax are maximally potent for laughter (e.g., "thé best: it:em, "I'm

gonna get you,"” with looming and a poke in the rihsg).. Granting the ini°.

-

portance of a steep gradient: of tension and rapid recover!, the laught:er

of older infant:s to t:he mother sucking on their bot:t:le or walking "like
a penguin reflects a rapid processing of i‘ncongruity, a cognit:ive pro-
duction of a rapid t:ension fluct:uat:ion, build-up, and resolut:ion This ’
is a remarkable development:, with profound implicat:ione fully comparable

to the quelitative developmantal change reflect:ed by the smile of recog-

. ¥

nition at 3 months (see later section or "function").-

Y

From Recognition to Msstery:  From Passive Recipient to Agent .

L) . . .
- Ve believe that the infant progresses from'smiling and laughing in

reSponse to intrusive ‘st:imulat:ion, and to stimulation medigted.by active
. . - 1 ".‘
attention, then to smiling and laughing in response .to stimulus content,

e

towards an ever more active involvement in producing the stimulus itself,
Kaéan (1971), for example, finds that 2-year-olds smile following the

solution of’a problem (e.g.;, finding an embedded figure), Witl'l smiling
» - * ¥ i
wore likely the more difficult the problem solved. Here the stimulus

for smiling is clearly a product of the child's cognitive processes, not
b . .

\ ’

the pict:ure on the page., At the same time, we find it increasi/xgly diffi-

cult: to elicit smiling to simple xepetitive st:imuli or static stimuli’ S ’

- RN Mo oo, .
. with development, "Effortful asshnilat:ion" vihdreasingly involves more
- ‘ -:‘than -r‘ecéglgition.' "‘ ’ , B - l{# se ’ ’ . )

e

. .
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with the 1aughter items, it was noted that in the second half year
those in which the infant part g_izate became more potent (pulling the
cloth from mother 8 mouth, reaching for the protruding tongue), and later '
infants lﬂughed more at their own productions (a.ttempting to stuff the
cloth back into mother's mouth). Inform“al observ&’tibns suggest that the )
tendency to laugh in situations in which the infent ig agest, rather than
~recipient;, increases into the second year of life-fwtth for example, in-

fants lgughing more vigomnal*y “to covering Qxe observer's faee Mth 8"

cloth than having their,own face ccvered. e, Ty L A

* Plaget (19525 1962) Lhtroduced both the concepts of recogaitidn apd . - .

mastery Wwith regard to smiling, ancl in'vestigntcrs of early sch?a-related
eniling have generally used ome teréx crnthe' otner ('Shul‘tz & Zigler,,‘ 1917.94;

: felazo & Romer, 1971). In light of the dscusston above, "masteiy" wculd

'~ seen to be the broader concept (with recognition considered ‘a form maatery),

since it can encompaas early smiling with recognition ‘as well as the'amile
f.ollowing problem solution. lt elso implies ah active role for the in-
fant in engeging the surround, The’ infant 8 active role, even in early

. 'smiling, is underscored by Watson's (1972) workton "contingency“ smiling, )

- 4n which vigorous smiling and cooing were fcund with some 8-week-olds in

response to contingent mobile'a, (r_esponfling to hea_d turns of¥ leg kicks) -

but not to non-contingent mobiles, .Piaget ' (1962) hihself spoke 6f “pleas- s

. ure at being a cause” being ‘added to "f'gmctional pleathfe" after about
age 4%’mcnths (the third stege, Pe 91)s Clearly, hcwever, mastery con-

- e - T. '

‘tinues to evolve over .the first yéar and beyond, ~ ) 3 ' y:

.t . T . '

.o, . ‘ LN . ‘ » »
) . , s v - ) ' . s
. v ' R

. .)'). - . o
po0k6 T, T
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\ ' The Tension Release Hypothesis: . -

, e Explicit: Studies and Conceptual Development

Our work on the development: of laughter was conceived with the ten-

sion release hypothesis in mind, Thus, a range of items was selected that

varied in sensory modality, physical intemsity, ‘and apparent incongruity
of content. Also, it:ems were included that were similer to those ‘previ-

- [
" ously reported to produce fear (loud sounds, loss of balance, looming,
épproach, and masked approach), since these would be expected to produce

the requisite tension (and therefore laughter in a secure context; see

(3

' “Sroufe ‘et al,, 1974, and the section on "ftmction'; below).,. Finally, items
o . 4 . *

AN ¢ - 3 - ..
wére pregented repeatedly so that trial-by-trial effects could be examinea
.

The data vere clear 'and compelling. Laughter reliably built from smiling

on earlier trials (often vith en initial ‘trial or two of neut:ral eupres-

sion) and faded again to smiling on later trials (Sroufe & Wansch, l972).
5‘%\ 20w

" As effortful assimilation was :melicated in recognitory. s}:iles‘, faster
effort:ful assimilation or éffort:ful assimilait%m of more elements of the
sltuation, and therefore a steeper tension fluctuation, was implicéated

in laught:er.6

- " -~

o A : . - C‘ )
Since t}le' Taughter study we have gone on to shiw that by varying con-
- ' P . N

t:e:‘;f; the "séme" stimulus situations cen lead to intense positive g; nega- .
tive af:fecc (Sroufe et al., 19743 see "function" section below) and have
socgl.lt to examine the tension notion ‘in th;ee' other wa;i. First, we hsve'
examined hea;t rate and other physiologlcal r‘esi:onses antficipat:ory to -
leughter. Second, we have studied the development of smiling and laugh-

. ter in infants with Down's 'Syndtome, .with special attention.to the most

extremely hypotonic bablés.. Finally, we¥avé éxenined the place and

t

SUNLT
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function of' af.fective expression in the stream of behavior, showing that
the smile; ad a reflection of tension release, logicarly preecedes an
overt motor act (see the section.on "ﬁmct'ion"). .
Physiological ;ntecedents of smiligg and laughter > One model we
have been wo:‘i.ng with is depic‘i:ed in“Figure 2y which® :I.s a schematic of
ohserved heart rate changes during both aversive and positive reactions
to masked approach. In this situation either mother or stranger calls
the infaht's,name, presents the u;ask, covers her face, then slowly Isans‘
to within reach, In each case there is an init:[al. heart rate decelera-

tion of large magnitude, and at Mis point we camnot predict the infant's

reaction from-either physiological records or videotaped overt behavior

el

(Sroufe’ et al,, 1974), an aversive situation, as when a atranger ap-. - o5

L

e
iy

proaches in the mot:her s dbsence, & tach?oér?:ua (acceleration) follows

o t:he deceier@atiod (Oﬁ), becoming more pronounced with crying, With the
mother present:ing the item, unless the infant has been pre\/riously fright-

~ened, the deceleration to} her 9pproach'continues r:l.ght to the point of

smiling, laughing, and reach;rxg; it is followed, of ‘course, by tachycar- ,
dia' assocA:l.ated w:l.tﬁ the vigorous muscular discharge. 'l‘hese h'oai:t rate ) '
psttema are very relisble, and they suggest that dramatic 9r1enting C .
and appraisal (we refer to "being captured by" and "evaluating" the ’ ,

stimilus situation) are an intricate part of ‘both fgar and strong pos-

]

/ 7
itive affect, ‘ o O

L

There are also pred:l.ct:ions from our model conceruing muscle t:ension

(2MG). Muscle .tension lhould first cnne sbarply to a Very low point:,

t'hsn perhaps increase jult: pryré ltv.ught:mr.8 Since heart rate con~

tinues to decelerate, ' %ru‘y dissociation of the usual BMG-HR .t

/ ‘ i g
R v
. ..
v
.
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Insert Figure 2 about here

. ’

couglit}g may occur. Another pattern that would bé\ggpeci:ed, especially

with older infants, is comple’te muscular quiet:ixfg, wjthout hpparent change

until the burst of ténsio;z that ocgurs w:i.tl;llqught:er. With repid process-

ing of the- incongruity, thé "tension jag" prior to laughter may not':* be

apparent on the MG record, This research is. proving difficult: t:o carry

out, because laughter is difficult to elicit in the laboratory after We .
have disturbed the infant by at:t:ach:l:ng the leads necessary to record HR,

two ch'annel's of ™MG, and respiration,  DNonetheless, the muscu.lar quieting

phase_is well established, and this.should be a fruitful area for further .
Py :

" work. ,

Laughter and ling in infants with Down's Syndrote. Observations

on more than 20 infants with Dowm's Syndrome (Cicehetti & Srodfe, 1975)

offer further support for the role of active processing and tension in

“producing laughter. Down's infents lag considersbly behind nomal in-

fants in the onset of laughter (4 months or more), and iaughter‘remains
4

rare, In t:ime, however, they do laugh at items in the e order re- (

) ported by Sroufe and Wunsch (1972) for normal, infants. Also, they will

e

frequently smile at situations eliciting laughter in nonretarded infants
ar.ld, ;gain, in the same order. Especially with the nonr:'eflexive, more ‘
cognit::l.velyt sophisticated i'tems_, Down'? infants seem unable to process
t:he 1x.xcongtu':l.ty with sufficidat speed to produce the '".tens:l.oﬁ jag" re- ~
quired for laughter (although the diffetent:lal smiling suggests develop-
mental changeasin ccm?reher‘wion). This not::l.on is supported by the long

latencies to smile and laygh in theae’ infants, It is also interesting

Jonly -
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to note that extreme gbnormalities in muscular tension.seen in some of
these infants cen be related to laughter, The tnreé most markedly hypo-

. ' N - [

tonic (flaccid) infants in the sample did not laugh at all before age 13

months and then very rsfely, though‘performsnce on Uzgiris-Hunt scales

placed them not nearly so far behind the other infants in terms of cog-

nitide development (e.g., hsviné attained stage 4 object congcept)./ (See
Cicchetti & Sroufe,.1975, for a further discussion.)

The concept of tension release. It should be clear from the pre-

‘ceding discussion that we are not promoting a drive reduction model or

the cloaed‘hydraulic energics of classic psychoanalysis.. The tension.

we are speaking of is not always present, seeking discharge, and is not

necessarily aversive, Ultimately, it can be-of either positive or nega-
tive hedonic tone, In awsecure.context infants actively seek ;6 repro~ -,
duce incongruous, tension-producing situations, Thérefote, we deliﬁerately
avoid speaking of tension “relief" or "reduction." Thus; our position
is distinct from Ambrose's (1963) ambivalence position and even from other
cognitive positions, such as ngan s (1971), whieh imply that processing
incongruity necessarily involves a negative component. ' ’
§ The smile that accompanies recognition of & face requires, first,
a build up of tension/during the brief period of uncertainty that
the infant must expefience e o « o The smile can reflect the-assim~
ilation and the accompanying dtop in the tension, . ... (T)he in-
fant who smiles may have a capacity to build up a tension e o o and
to be relieved of it, (p. 155)

Our position, which 1s nonetheless similar to Kagan's, is,unicue primarily

in assuming that the initial orienting, appraisal, and tension production

- ’ -

- 90820

+
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‘Ee.not affectively eherged and that affect is deeermined by context as well
ag by stimulus discrepancy. The same stimulus situation can lead to either‘
strong.eegative or positiye affect depending on the infant's context-based’

“evaluation" of the incongruity., (See Sroufe et al., 1974: for an expanded

discussion,)

.

The tension in question does have a phﬁfiological component, Spitz'

idea of a-physiological prototype (e.g., Spitz et al., 1970) is germane .

here, While the excitation-relaxation cycle underlying the early endoge-
noes smile represents spontaneous CNS discharge of subcortical origin,
" and the leter smiles are primarily under the influence of cortical proc-
esses, there” are still autonomic and muscular components, Tﬁeyprocees

has been transformed and elaborated with development, but still embodies

a

the earlier physiological cdmponent,
The tension fluctuation process which is so apparent iﬁ every phase
of the development of smiling and laugﬁter and vhich has such striking

overt behavioral and physiological manifestationp, must be of functional

kY

consequence, In particular, the functiondl\significance of this mechanism
A

for the infggt, as it transacts with the edvtxonmént remains to be speci-
- T¥

fied, . ) %!5’ s

The ?unction of the Tension Release Mechaniém

Fer survival and adaptation it is of fundamenmtal importance that the
human organism have special capacities for dealing with situations of un-
certain consequence. Ethologists (Hess, 1970; Bowlby, 1973) have stressed
the survival value of wariness concerning«the unknovn (given the reality

of predation in the "environment of,evolutionery adaptiveness'), We would

emphasize more the developmental value of transactions with novel and
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unknown aspeéts of the enviromment, fhrough failures of assimilation,
schemata become both.broaéened and differént;ated by accomodation (Piaget,
1953). ' ' ‘ '

Careful .study reveals that the'infant s motivation. concg;ning the
unfamiliar, perhaps especially strange persons, is quitz complex (Bronson,
1972; Sroufe et al., 1974), For example, infants, even in the second .
half year of life, ciearly have strong affiliative tendencies toward
unfaniiliar persons (attending to them, smiling at them at a distance,
exchanging objects; Bretherton & Aihsworth, 19fh; Rheingold & Eckerman,
1973; Sroufe et al., 1974), However, they also show avoidange or subtle
signs of wariness (e.g., gaze aversion, 'worried facial express;on") aﬁa
do not smile yhen the stranéer'actually makes physical contact, expe;ially
if familiarization time is kept to 2 minimum, The tendency to express
wariness ig as well documented as the affiliative tendency. Subtle aver-
sive response; can be reliably coded and have been validated against the
criterion of heart rate (HR) acceleration, and the pattern of reactions
(declining smiles, HR acceleration) shown to be distinctly,different from
results with mother approach (Waters, Matas, & Sroufe, 1975).

Not surprisingly, the human organism is equipped with capacities
;ppropriate to this complex motivation and to the saliency of unfamiliar
stimulus situations. The most widely discﬁséed capacity has been the
orienting response (OR). When the organism is confronted with a novel
stimulus situation of moderaée intensity'(or change or terminaFion of

stimulation),'a complex of motoric, sensory, and,autonomic reactions oc-

cur (for example, orientation of the sensory receptors, muscular quieting,

HR deceleration, increased blood flow to the brain), all of which heighten
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the capacities of the animal to process and respond to environmental in- -
forma;:ion {Craham & Cl;ftou, 1966; Sokolov, 1963).9 While this highly ¢
adaptive process is now well known, it is nonetheless remarkable, For

- an. opportunistic oréanism whose aaaptation is based on a flexible use of

~ the en\;imnment, it is critical that distracting motor activity cease in

;rient:ing to a salient, novel stimulus situation, But when orient:ing'i?

" so dramatic and total, it is likewise important that there be mechanisms
to terminate it and allow tapid response to the sit:uat:ion.. As we shall
discuss -below, it is also advantageous to a social-verbal animal that .

-

these mechanisws {mvolve overt facial and vocal expression.

Our thesis that smiling and laughter are closely associated with

tension release originally was dexjived from observation of the close
re'lat:ionship between fear and laughter--for example, t:h‘e same stimu];us
situations (in different contexts) being equally potent for producing .-
crying or .laughter: (Sroufe & Wunsch, 1972), Following orienting, still- '
ing, and tension build-up in an insecure context (or too much st:imulat:ioﬁ
fo;' the developmental level), crying is the infant's mechanism for tension
release, In a secure context (e.g., playing with'omot:her in the home), the
t:e:mion produced by the same novel, incongruous stimulation can result in '
smiling or Feughter, Unliké crying, however, smiling and laughter are

not associated with avoidance;~;hereas the crying infant avoids the sit-
uation even soonei on subsequent presenﬁations, the snii.ling infant main-

tains a positive or{enéaticn, actively seeking to continue commerce with

the novel situation, This ultimately promotes asgimilation. For the

-

infant, then, a major function of"tension release with positive hedonic

tone 18 to promote engagement IO{ novel stimulus situations and thereby

. 10
cogiiitive and emotional growth,

o 19923
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An important cotollary functgpn concerns the release of overt behav-

-

ior,. Met:aphorically, during the ox;ient:ing and appraisal period the in-
fant 1s “captutred” and "frozen" by the incongruous stimulation, When the

mogher or the stranger-engages in masked approénh with the infant (see

. ~

above), in every case infants cease ongoing activity, still completely,
and stare intently at the masked face., wich'thé'noeher (or oometimec

strangéf following mother) the face then brightens, the infant smiles or

-

4 -

) R
laughs, then reaches., The reach and smile may occur gimultaneously, but

the reach never nrecedes the smile. This suggests both that the smile is
the final point of the appraisal érocess (Bowlby, 1973; Sroufe et al.y

1974) and that the tension release—psmile terminates inhibition of the

H
,  Other TheoFles of Infant Smiling
4 -
Our emphasis-on the close association between smiling and tension

overt motor behavior, '

releagse 1s not to deny the important social fﬁles of the smile; for ex-
ample, in eliciting approach from others (Vide, 1973). In fact, in the
context of promoting survival this is the most likely iological function
maintaining the smile in the spgcies,repertoire, and, as will be discussed
below, is complementary to the tension release function, However,lwhile
social interpretations make semse of overt expressive components of ten-

sion release (as opposed to a non-facial response), they say notning about

the function of tension release for the infant (éee also Vine,'1973).

Moreover; our interpretation ddes not deny the insightfulness of
previous investigators'vis-é~via the relationship of smiling to recogni-~
tion, mastery, &nd other cognitive constructs (Kagam, 1971; McCall, 1972;

© Shultz & Zigler, 1972; Zelazo, 1972; Zelazo & Komer, 1971). Our view is

&

-

'(H%Ai
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' consistent.with these ,cognitiVe positions b_ut., in angwering the question
of why the smile occurs with mastery or recogni'tion, stresses 8 differ-
ent ]:evel of analysis, one which underscores the t':ontinuity‘between early
endogenaus and later exogenous smiling. Also, as Piaget has argued (e.g.,
Piaget & Inhelder, 1969), it is important t‘:o recognize .tha;t affect and
cognition are two aspects of the same process; it is a distortion to dis-
cuss the cognitive underpirinings of affect without alsc noting the g.nter-

dependence of cognitive activity with afféct,

Finally, we are well aware that with development the smile may‘be:-
come ﬁurposei?ul or stylistic and may no longer be “sj‘o clearly tied to
tension release in évery case, a-nd that the nature“}clai ::h’e tension can
becqme'complexly elaborated and differentiated (as with ''mervous' smiles

\ .
in Qiewing "threatening" cinema content), Moreover, we have data indi-
cating that smiling and laughter are not simply a ccatinuum, Not all
smiles are small laughs; and plots of deWmental changes in potency
of items for eliciting smiling &s opposed to ‘laughter yield quit:.e dif-
ferent results for normal infants., (See Sroufe et al,, 1974, footnote
#8, p..'61.) |

St.:\ill, we have been impressed with the power of the tension re-
lease notion in encompassiné all of th.e data on smiltng and laug.ﬁing ‘

) in the ?‘r;irst year of 1life, and in pointing to an important agaﬁtivé
system for the ix.nfant. Neither the social positions, nor.,tst:le Innate
Releasing Mechanism position, nor the learning positions ':to i)e dis~
cussed below can encoripass the findings on smiling <(follo.v:71ng suffi-

cient exposure) to previously not experienced, nonsocial stimuli (seeh

also Zelazo, 1972), And the recognition-mastery hypothesis stops

¥ - 1

Vo ¥ £ . () i) “ ,g 5 ,
L3

v




&

people than when alone (Ainsworth, 1973; Vine, 1973; Wahler, 1967;

)

/
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short of specifying the faéilitat;ing role of smiling-t:ens.ion release in

]

the mastery process, :

1

Social interpretations, Increasingly during the first year the

smile becomes primarily a social behavior, being a major component of'
the infant's greeting behavior, becoming different:ial with respect to

attachment figures, and being more frequent when in the presence of '

others), Indeed because of the ease of elicitation by social st:imn-
lat:ion, elicited.smiles have in the past been referred to as “social" .
smiles to distinguish them from spontaneous smiles, The smile clearly
plays i.mport:ant: roles imlicit:ing approach from others, in communicat-
ing well-being, and gromoting mother-to-infant attachment: (Ainsvorth,
1967; Bowli:y, 1969, iline, 1973; others). It seemskreasonable that vhen
the first: smi {t:o the face tell the caregiver "he recognizes me"

/ ’
(which he f? course, does -not-in.a personal way), the categi.ver is

4

- that will lead the infant: to ' true récognit:ion' ' ' '

Moreover, the smile has an important place in the develbpment; of
recjprocity., First, the smile reinforces caregiver behaviors, encourag~

ing repatition of actions and promoting interactive chains. Thus; this

gocial function of the s:ﬁile sﬁggorts the function of goe;_létivelz toned -

tension release.in providing for the infant's own tendency to perpetunte
’ \

novel stimulus sikuations. AlBo, as a behavior each partner can exhibit,

as well as elicit from the other, it has an important place in the learn-

-

ing of mutual effectance. Finally, smiling-tension release, as well as
,\ -
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gaze aversion, may héve a special tole. in modulating arousal within face- !
t:o-face int:eract:ions which are crucial for the davelopmenj: of reciproc~ K
ity ("Ble?ar & Lieberman, 1975; Brazelton, KosTowski, &Main, 1973;° Robson,
1967' Waters et al., 1975; Zaglow & Breger, 1968) Affect:iVe development:
clearly cont:ribut:es to social and ‘cognitive d’evelopmeng, while at. t:he g
same t:ime changes in the meaning of the smile reflect: cognit:ive growth,
'gpgeasement. One sqcial furfction proposed for the. smile by an.imal
ethologists is appease:%‘enb (e.g., Van . Hoof, 1973).. Vine (1.973) has
) point:ed out that tfhis att:ribut:es too much awareness to the young in-
‘fant, t:hat: it: cannot acco‘nnt: for nonsocial smiles, and that it does not
square -with the ac;:ive smilea in the greet:ing of‘at:tachment: figures, )
In our own research e have found a decreasing probability of smiliné
as a st:ranger approaches (becoming 0 at "pick up"), along with contin-
. ued smiles to mother during approach (Wate;s et al. ’ 1975) Wb le smil-
" ing to a st:ranger at.a dist:a.nce ,eould be reconciled with the appeasement:
posit:ion, cont:inued smiling to the mother cannot. c
‘Innate, releasers o£. smiligg_. It has been angued t:hat t:he eyes and

» v

later t:he full face are pre-p\ot:ent: stimyll, which funct:idn as an innat:e

releasing mechanism (IRM) for smiling (Ahrens , 1954 Spitz &Wolf 1946). -
Such a 'concept capt:ures the incredible reliability of" t:he face as a stim-
ulus for smiling at age 3 mont:hs and ‘also follows from Wolff's (1963)

findi%that: smiling occurs shortly after t:he infant fixates on the eyes in

‘

searching the face, However, the recognit:ion or mast:ery hypot:hesis geems

to have broader. explanat:ory power, Eyes and full faces elicit smiles in |

6 t:o.(12'-week~olds bei:ange' very early they attract the infantsf atten- .

)

. tion _(I'!obson, 1967) and can be rather quickly recognized, though

0927
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with some effort.. Profiles and nonsocial stimuli such as those used by

Spitz and Wolf (1946) fail to elicit smiling because they are too discrep-

. ' ant from available schemata (Vine, 1973 Zelazo & Romer, 1971). With re-
‘"peated trials, smiling can be elicited by nonsocial stimuli., Still, adult
experience ‘bonfirms that there is something spec'ial about eye-to-eye con-

tact as a source of tension and smiling, much of which is related to the -

*

context in which it occurs (Brazelton et al:, 1973).
- 14

} . ' The smile as learned. Much of -the discussion of ‘social functions .
« A . H “ . '
suggests important roles for learning, broadly conceived, in the meta-

norphosis and differentiation of the‘smile during infancy, Differential
greeting, reciprocity, and elicitation of maternal approach and repeti-
o . tion of acts all imply'important learning on the part of the infant and
.
caregiver, Likewise, the waxing and waning of smiling with repetition
of a stimulus which Piaget would conceptualize in terms of accomodation
ca and assimilation, ¢learly involves learning,and nemory. “/A:’ ' ¢
. : . : It is algo clear, however, that traditional models ofelearning, Lo
classical and instrubental conditioning, are not at all adequate in
' accounting for ‘the acquisition, development, and functigning of the
'smile.in the first year of life.’ Difficulties with the classical con- h
. ditioning position have been outlined by Gewirtz (1965): (a) Atypically,
,ghg\smile response is elicited by a wide range of “USs" (visual, audi-
. tory, and tactile-kinesthetic). (b) Gross stimuli (e.g.., ‘the face) pre-
sented'unchangfng ior long pe;iods elicit repeated smiles (vs, a reerx).
(c) The supposed CS (e.g., aspects of the caretaker) elicits smiles ini-
.tially and does not permit discrete presentation. -Indeed, Watson (1967) , ¢

' found that infants smiledimore to a full face at 0° rotation than at 90

-

P
”
B "
A .
.

- . 1]
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rotation, the view that would be associated with nursing. These results
seem to discredit the notion that infants smile at visual stimuli because
of their associat:ion with dtive reduction. , ’

At one time it was thoughtlchat smiling‘might be accounted for pri- )
marily by operant conditioning, Since Brackbill (1958) had demonstrated
scheduling effects, it was apparent that: smiling rate was at least re-
sponsive to contingencies, Now it is cleir however, that despite the
(infLuence of contingent reinforcement (Brackbill, 1958,.Etze1 & Gewirtz,
1967; Wahler, 1967; Zelazd, 1971), it is of secondary importance to
:':eeogt‘xition-assimi\lation and subsequent habimation‘(Zelazo, 1972), Thus,
in Zelazo's (1971) important study, smiling éate wae initially high foy
the contingent social reinforcement group (t:alld.ng, sm:l.lir.;g, touching),
the non-contingent: social reinforcement; group, and the unrespousive ex-

i perimenter group, but smiling decteased in all groups over t:r:lals, though
with greater scalloping ecross trials (days) for the contingent group.
This study also casts doubt on the notign o;‘f the face as a discriminative ‘
_ stimt;lus for sﬁ:iling (Gewir"tz, 1965). In, anot:het study, Wahler (1969; o
. see Zelazo, 1972) found that mothers could eontrol babbling and cooing
U but were completely 'unable to cont:tol laughter operantly, In concert
.with the vell-denmenstra;:ed waxing and waning of smiling with repeaged ‘ ‘
.present:at:ion of non-docial stimuli, without external reinfoi-cement, |
these studied cast doubt on the significance of external te:lnforcemen >

-

vaa an explenation of infant‘: smiling. . !

> 0 ‘ Surmary and Conclusions ,

In tracing the ontogenesis of smiling and laughter, not only was

a contihuing role for tension apparent, but also basic descriptive

[y . . ‘ . "

L,
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h \

prinéiples of development were revealed, The ewblution from stimlat:'ion~'
produced excitation to cognitively-ptoduced tension (the imposition of ’

meaning. l;y..the/ infant on the stimulation) seen in the first 3 moﬁths was

elgborated and transformed but in a basic way repeated in the final épar-
ters of the first year in the development of l.aughter. Development pro=-

ceeds in the panner of a spiral, Parallel to this first .principle is a
-— ( .

-

second, the tendency of the infant to move toward incongruity, to be in-

_' creasingly active in producing and mastering novel experiences. ’ 7 .
At the same time, emphasis on the function of tension ‘release fc;r the

infant places the smile wi}:hin a constellation of important mechanisms for

v

dealing with novel aspécts o\f the surround, ‘In doiné so, a close relation~

ship .was revealed between the constructs of joy and fear and between smil-

ing and wary behaviors, both of which can gerve the function of modulating

- arousal lével (Vaters et al,, 1975), - . .o

Rather ‘t:han being competitivé hypotheses, .ﬁ?f proposed tension re-
lease notione wit.:h its close ties to cognitive processes, and the social
theory of the smile are complementary, Their r_élationship underscores ~ “~
o;:her fundamental aspects of develogment. First, the infant‘s active

participation in its own development is supported by the social world.

As positively ‘toned release of ten’s‘ion supports the infant's stzong
tendency to main::ain gonta:;t with novel stiu;;zlation at the edge of its
cognitive ;:apacities, so also does the range and cc.mtinuity of chal-~
lenging variations returned by the careglver in response to the in-

fant's signal of well-being and pleasure. In this and in other ways,

cognitive and social-emotional aspects of development are inseparabie.

The cognitive underpimnings of developmental changes in the procesges
\ -

JU4559
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signified by the smile are clear; strongly implied also is the role of the
attachment relat:ionshlg and interaction with a sensitive, responsive care-
giver in expanding the infant's tolerance of tension and in promoting ex-
pansion-of schema‘t'a (Brazelton' et .al., 1973), In a reciprocal manner,
cognitive changes promote esploration, social development, and the dif-
ferentiation ofvaffect:; am‘i affective-social growth leads cognitive devel-
opment, as in the caregiver's renewed closeness with the infant upon the
beginnings of "recognition" smiles, Neither the co.gni‘t:ive nor the affec-
tive ‘system ;an be considered more dominant or more basic than the Btherl;
they are inse?arable manifestations of the sam? integrated process) (Piaget
& Inhelder, 1969), It is as valid to say that cognition is in the service
of affect as to say that affect reélect:& cognitive processes,. / . ‘
" In a manner yet to be specified, these cognitive and social factfrs'
promote the evolution from the pleasant physiological state reflegt:ed in
the neonatal smile, and the pleasurékof early recognitory smiles, to the
joy of mastery and engagement, As we‘comprehaad this process,;we move
closer to an integrated con.ceRtualization of the social-emotional and

cognitive growth of the infant, ‘ ]

~
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10ur preference for the term "tenaion" as opposed to the related con-
cept of "arousal" az:d the distinction of our 'usage from the psychoanalytic
concept of “tension" will become clear in dizcussion. v .

2It: is-also :l.nt:erest:ing to note that the endogenous smiles occurring
during drowsy REM are of larger magnit:ude than t:hose occurring during sleep
REM (Emde & Koenig, 1969). )

3'l‘here are wide individual differences in the age of appearance of
these and other smiles , :probably due in part to gestational age.’ ;.St:ill,
the sequence and the relationships between state, latency, and magnitude

of the' response should be as -described.'

4Wolff does not report: the smile latency here lfut: does say* Ne o o

‘smiling intensity increases with repet:it:ion, the, response latency becomes

-

shorter, and the baby's excit:ement: increases with repetit:i.on of ﬁhe game

(p. 126). . '
-5 . . ) . .
The data presented here are from a detailed longitudinal study of.

10 infants; they are consistent with two cross-sectional studies , based

on a total of 96 infants (Sroufe & Wunsch, .1972.).‘ Up to six presentations. '

. were done in testing for laughter, and the mother was the sfti,mlus agent

i

ip each case, . S

-
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_6Whether laughter or. smiling occurs is also strongly influenced by
context, salience, and background level of global tension (Sroufe &
' Wunsch, 1972; Sroufe et al., 1974). ‘
7Herbert Spencer (1863) has written of "nervous energy" being
) “ehecked in 1its flgw" to_describe this sit&ation, with the exceép "dis-
charging," resultiné in an "efflux through the motor nérves ¢ o e pfo:
ducing the ‘half convﬁlsi\(e acts we term laughter" (p. 114).
'8Reca11 that items which "build;' and have a sharp focal point ("I'm
gonna ggﬁ you," with "I'm" protracted; welliné “"ach''; "kis_;sing stomach")
are the most potent items for iaughterl.
9OnI;' 1£ the stimu%ation is painful or of such physical intensity
and rapid onset to prodt;ce startle is there a deviation fmfn this pat-
tern in the face of novel sttmulation.‘ ‘
mThe major change in our position s'ing:e 1972. is that we now ténd to

hd 4

view smiling and laughter as components of the tepsion release proéess,

-

rather than as functional in that.release, (See Rothbart, 1973, for a

similar tension release interpretation of laughtex.)

A
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Smiling

&
Neonate

Week 1

Week 4

Vieeks 5-8

WEeké 8-12-

Table 1

- >

Ontoggnesis of Smiling

The Development of Smiling and Laughter

activg smile

Grin, active

smile, cooing

LY

Grin, active

smile, cooing

Response Stimulation
‘Cormers of the No external
m&uth‘ f‘stimulation
Corners of the Low level,
mouth modulated
-Mouth pulled qu level,
'back modulaéed;v
" - voices
-Grin, includ- Moderate level,
ing eyes voices
Grin, - Modgraté, or

moderately

i;tense
Dynamic stimula-
tion, first vis=-
'ual stimulation
- L
Stétic, visual
stimulation,
moderately in-

tense

e
(continued) *
P + ;’ l
* .S

THELR

Latency

6-8 sec,

4~5 sec,

"Redqud"

3 sec, or

less .

Short

L

36

Remarks

I3

CNS fluctuations

During sleep, boost-

ing of tension

_ When drowsy, satiated

4

Alert, gttentive

, (nodding head with
yoice) %

Viéorousftactile
stimulation effec-
.tive

Nodding head, f}ick-

ing 1ights, stimula-

_ tion vwhich must be

A}

. followed

Trial by trial ef-~
féct;s,‘éffortfu{l.
assimilation, receg-

nition; static at
#

& 'times more effective

than dyraaic ‘
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(Table 1 continued)
Laughter . ~ v
Month 4 Laughter Multimodal, - 1-2 sec, ';racgile, aud:':tg:ory

vigorous

1.

. stimulation ° o

. / " -
Months 5-6 Laughter Intense auditory Immed{ate Items whith may have
» gtimulation, as y previously caused

well as tactile ; ‘crying

f :
Months 7-9 Laughter Social, visual Impmediate Tactile, auditory

E]

.

- . ) st:inmiation » ' 7 " decline
primarily f
: oo
’ N dynamic .

Mos. 10- Laughter Visual, social - ;mediate Vi;q”ual incongruities <
i
or in an~- pbward participation

' tiqipation. ?
. 3 o
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.F:lgur? Capt;iohs ,
Figuré 1. Schematic ;.llusttation of t:he excitation-relaxation cyclle,

showing h¥pothetical threshold and relationship to overt behaviors.
Pigure 2, Schematic illuspration”of’heart rate change. associated

wit':h pssitive and negative responses to approach by a masked adult,

»
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