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ABSTRACT

This intensive longitudinal study of mother-infant
interaction during the first year of life focuses on the developament
of attachament. Data on 26 middle-~class families were collected by
five methods: (1) naturalistic observation of each mother-infant pair
during 4-hour home visits, which occurred at 3-week intervals from
the infants'! 3rd to Su4th week of life; (2) observation in a
controlled laboratory situation (the "strange situation"), beginning
vhen infants were 51 weeks of age; (3) non-directive interviews with
the mother and other adults in the household; (4) testing with the
Griffiths' Infant Intelligence Scale approximately every nine weeks;
and (5) examination of medical records. Observational data were
emphasized in the data analysis. The analysis is discussed
extensively under four headings: normative records of attachment
behaviors, individual differences, hierarchical organization of
attachment behavior, and the influence of environmental variation,
specifically maternal behavior. (GO)
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. Q INTRODUCTION
- This study is an intensive, longitudinal study of mother~
oJ infant interaction throughout the first year of life. It focuses
o on the development of infant-mother attachment, but the data
A collected are generally relevant to early social development,
é\J its intertwining with cognitive development, and the relation-
—i ship between these two major lines of development and environ-
o mental conditions, especially maternal behavior.
Loy

This is essentially a naturalistic study conducted through
observations of the behavior of infant, mother, and other figures
in the natural environment of the hcme. The findings are based
on approximately 68 hours of observation for each of 26 infant~
mother pairs, in the course of visits occurring at 3-week in-
tervals from the infant's third to fifty-fourth week of age. In
order to preserve the continuity of mothe r-infant interaction,
and to discover new relations between maternal behavior and
infant development, the raw data of the study consist of narrative
reports of behavior observed during the home visits rather than
cﬁf} tallies on checkiists cf behavioral variables drawn up in advance

of the study., This methodological approach has proved to be
a“x; fruitful in its yield, but it has also made the process of data
~ analysis very much more time-consuming than a' time-sampled,

* ° check-list approach would have done.

LR To supplement the home observations, two kinds of standardized
Cwm} situations have been used: periodic testing with the Griffiths'
~ scale of infant mental abilities, and one standard laboratory
sz, situation--the "gtrange situation'--to which the infants were
- introduced at 51 weeks of age. The strange-situation procedure
v has been found to provide a powerful basis for appraising the
{ ' quality of the infant-mother attachment relationship. The Griffiths'
Qe testing has been useful in our investigation of the relationship y
L between maternal behavior and rate of infant development.

This is a unique study. Its uniqueness lies not so much in
its naturalistic, intensive, observational approach spanning the
whole of an infant's first year--for there have been a few other

'studies #hat have utilized a similar approach--but in the fact
that the massive accumulation of descriptive data has been (and
will continue to be) subjected to quantitative treatment and to




statistical analysis, and that the findings have been (and will
continue to be) prepared for publication in a form other than of
clinical descriptions and generalizations., It is acknowledged

that the data of a few other longitudinal studies of mother-infant
interaction, such as those by Mahler and her associates (Mahler,
1963, 1965; Mahler & La Perriere, 1965; Pine & Furer, 1963),

S nder (1962, 1964, 1969), and Katherine Wolf, might have been
treated similarly~~and indeed there are indications that these
investigators intended eventually to do so, although vagaries of
grant support and, in the instance of Wolf, death, militated against
completion of the analysis of the data that had been collected

g0 painstakingly. This study is therefore unique in that it is

the only one in which the orientation of the investigator has been
persistent enough and the support given by grant~awarding agencies
continuous enough that there has already been a substantial yield

of findings that meet established standards of scientific excellence,
and not merely clinical standards of useful and provocative observa-~
tion,

I do not believe that I can overestimate the significance of
this project, in terms of both its heuristic contribution and its
eventual practical implications. Ever since Freud it has been
accepted that an infant's early social relations, and particularly
his relationship with his mother figure, have a profound influence
on his subsequent development, Much clinical evidence has accumulated
to support his hypothesis, but neither Freudian theory nor other
varieties of psychoanalytic theory have provided conceptual tools
that could guide empirical studies with any substantial degree of
success, Social learning theory sparked research into problems of
"socialization" but by its very nature was little concerned with
the study of a specific relationship or bond between any two people,
since it is concerned primarily with general learning processes.

It was not until the concept of attachment, with its ethological
and evolutionary background, began to have an impact on the develop-
mental sciences that we were equipped with both heuristic concepts
and a research strategy appropriate to an incisive investigation
of the infant-mother relationship and its development., The recent
award of the Nobel prize in medicine to the founders of ethology--
Lorenz, Tinbergen, and von Frisch-~acknowledged the value that
ethological concepts and principles have already had for research
into some human issues that have proved recalcitrant to other
approaches. Bowlby, much influenced by Lorenz, Tinbergen, antsl also
Hinde, was primarily responsible for formulating the ethological-
evolutionary concept of attachment. My work, including the work
already accomplished in the present project, has contributed an
important part of the empirical foundation from which attachment
theory has stemmed.

A great deal of the recent surge of research interest in mother- .
infant interaction has been inspired by Bowlby and by attachment
theory. Attachment theory is cast in terms of a new paradigm that




is as yet imperfecctly grasped by many of the developmentalists

who are trying to work with it, since their thinking tends still

to be shaped by earlier paradigms. Consequently the current
"attachment" literature is seemingly full of ccntroversy and geeming
contradictions in findings and the interpretation therecof. 1I
believe that the completion and further coordinated publication

of the findings of the present project will be valuable as a frame~
work in the context of which the findings of a wide variety of

other researches may be coordinated and understood. So far the
publication of our findings has of necessity been piecemeal., For
the true heuristic value of the project to be realized it is necessary
to show how all the findings of our component data analyses fit to~
gether into an organized whole.

The eventual practical implications of this research are of
perhaps even grcater importance than its theoretical or heuristic
value. TFrom the beginning I believed that the project would throw
light both on the origins of certain pathologies and on infant-
care practices that might prevent pathological development. The
history of injunctions to parents and other caregivers is rife
with contradictions, and marked by swings from one extreme to another,
The pronouncements of experts on infant rearing have to date had
very little basis in research, but rather have rested largely
upon extrapolations from theory or from clinically-obtained retro-
spcctive reports from older patients or second-hand reports obtained
from parents. The present project provides a substantial beginning
toward laying a sound research foundation on the basis of which a
more valid set of recommendations for infant care may be framed.
There is no doubt that current public concern has as a major focus
the formulation of policies, procedures, and institutions intended
to forward the optimal development of children even despite initial
socio-economic or cultural disadvantage. The findings of this
present research project have already proved to be relevant to
this concern; the completion of the project will greatly increase
its practical yield. .

THEORETICAL AND EMPIRICAL BACKGROUND OF THE STUDY

The theoretical and empirical background of the study are inter-
twined. 1In 1954-55 I went to Uganda, and while there undertook a
study of mother-infant interaction among Ganda infant-mother pairs
(Ainsworth, 1963, 1964, 1967), which not only served as a pilot
study for the present project but which also provides a useful basis
for cross-cultural comparison (Ainsworth, in press, /"a 7). At about
the same time John Bowlby, with whom I had worked closely through-
oaut 1950-53 on problems of maternal deprivation and mother-infant
separation and their effects, having found psychoanalytic theory
inadequate to account for these effects, began to explore ethology
and evolutionary theory for a more adequate theoretical understianding
of ihe phcnomena associated with the deprivation of opportunity
for an infant to form a tie with anyone, the interruption of a bond
already formed with a specific mother figure, and indeed the history
of the mother-infant relationship itself. This cffort cventually
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resulted in 5 number of theoretical contributions (Bowlby 1958,
1960a, 1960b, 1961a, 1961b, 1968, 1969, 1973.)

Whereas I had not initially been convinced of the heuristieg
value of the e thological approach as contrasted with the earlier .
theory provided by both psychoanalysis and social learning theory
(c.f. Ainsworth, 1969), the direct observation of mother-infant
interaction and of infant social development in the course of my
Ganda study led me to an enthusiastic acceptance of the new
paradigm. In turn, the Ganda study was very useful as onec of the
empirical supports of attachment theory as it has most recently been
formulated (Bowlby, 1969, 1973.)

To attempt a capsule statement of attachment theory is grossly
to oversimplify it. At the risk of inviting misunderstanding I
shall nevertheless attempt such a summary here.

An attachment is an affectional tie or bond that one individual
(person or animal) forms between himself and another specific
individual. The behavioral hallmark of attachment is seeking to
maintain a degree of proximity to the figure to whom one is attached,
but attachment is not conceived as vanishing when that
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figure is absent or during any period in which other competing behaviors for
whatever reason override proximitys=secking behaviors, Attachments may be sus-
tained throuph periods of abscnce--periols which are brief in early childhood,
but which beccme increasingly longer with increasing maturity. Therefore it

is necessary Lo assume that attachment refers to the propensity of the individual
intermittently to behave so as to promote proximity to and interaction with his
ettachment figure(s)~--a propensity that implies internal, central processes which
are not themselves directly observable, Attachments are not limited to any
specific period of life, but the first attachment to be formed is that of an
infant to his mother, and it is with this first attachment that we are primarily
concerned, .

The ethological-evolutionary view is that infant-mother attachment has a
significant biological function in terms of survival value. In the environment
in which the species evolved, behaviors that contributed toward the infant be-
coming attached to his mother, through a process of natural selection, became
part of the repertoire of behaviors characteristic of the species and supported
by genetic constitution, In the human species, as well as in many other species,
an infant is predisposed by the species groundplan inherent in his genetic
eguipment to become attached to someone--his mother figure, who is usually his
natural mother, The behaviors that mediate the development of attachment are
themselves species-characteristic and genetically determined, These are be-
haviors that first merely promote proximity to any conspecific, but then become
focused upon and organized around the particular conspecific with whom he has
most interaction, the mother figure, These proximity-promoting benaviors are
termed "attachment behaviors," although in the human neonate they might best be
termed “precursor attachment behaviors" because they antedate the nctual forma-
tion of an attachment,

Attachment behaviors are of two main classes, The first class consists of
signalling behaviors which promote proximity by attracting the adult to approach
the beby. Of these, crying is present at birth, and smiling and non-crying vocal-
ization emerge within the first few weeks of life, Later developing modes of
communication, both verbal and non-verbal, may also ‘serve as attachment behaviors
even though they may obviously serve other behavioral cystems too, The second
class of attachment behaviors are active behaviors through which the infant himself
seeks to gain or to maintain proximity and/or contact, At birth these are limited
to a few reflex-like behaviors--rooting, suchking, grasping, and postural adjust-
ment when held, As sensorimotor development proceeds, however, the repertoire of
active attachment behaviors erpands to include reaching, locomoior approach,
clasping and clinging, and the 1like,

Infant attachment behaviors are preadapted to and interlocked with a recip-
rocal set of maternal behaviors that btias the mother both to respond tc¢ infant
signalling behaviors hy increasing proximity to or establishing contact with
him and to maintain a certain degree of proximity to him on her own account
vhether or not he happens to be signalling .: the moment, Thus both infant atistch-
ment behaviors and reciprocal maternal btehavi.rs have the '"predictable outcome'--
usual or statistically probable, but not invariable outcome--that a degree of
proximity between the two members of the pair is maintained.

The biological function of infant attachment behaviors and reciprocal mater-
nal behaviors is held to be protection of the infant. Bowlby hypothesized
specifically that in the enviromment of evolutionary adaptedness--the environ-
ment in which the human species originally evolved--protection against predators
was the outcome of behaviors that promoted mutual proximity that led these be-
haviors to be se .ected. The implication is that, despile the fact that the danger

G




5. Y

of predation is almost'non-existqnt in many of the environments in which con-
tezporary humens 1live, the infant is nevertheless programmed by reason of his
genetic constitution to emit proximity-promotinsg behaviors, and to react with
ccrsiderable urgency should his sigrals be initially unsuccessful in effecting
the outcome for which the behaviors were "designed," “

It is only for the first few months of his life, however, that attachment
betavior continues to have the reflex-like characteristics that it had in the
berinning, A major feature of Bowlby'"s attachment theory is his provision that
attachment bchavior becomes "goal-corrected! and hierarchically organized ac-
cording to plans, Here he draws upon control-systems theory, and, in regard to
plens, upon Miller,Galanter, & Pribam (1960). Goal-corrected behavior is bew
havior in which a continuous feedback mechanism guides the achievement of a
"set-goal," Although the set-goal may be species-characteristic, as indeed he
believes maintenance of proximity to an attachment figure to be, the behavior
through which the set-goal is achieved or maintained may be flexible and en-
vironmentally labile,

To maintain the degree of proximity indicated by the set-goal does not
imply that the infant constantly demands contact or even close proximity with
this mother., On the contrary, the attachment system is only one of a variety
of behavioral systems, which have different conditions of activation and
termination, and which may compete with one another, Vhen for example, ex-
ploratory behavior is ectivated by new and interesting stimulus configurations,
it may override attachmwent bghaVior, inducing ah infant old enough to be mobile
to decrease proximity to nis attachment figure, Nevertheless, the set-goal of
the attachment system tends to keep the exploratory behavior within the 1imits
of space and time implicit in fts "setting,” Thus to have moved awvay from the
attachment figure beyond the distance implicit in the set-goal (or to have
rewained distant from that figure for longer than the time specified by the
set-goal) automatically activates attachment behavior--1.e. behavior that in-
creases proximity to the attachment figure and thus maintains the degree of
proximity required by the set-goal,

The set-goal itself may shift from time to time., The emergence of an
alarming stimulus, for example, may shift the set-goal from, say, 100 feet to
> feet--or to the closest possible physical proximity with the attachment figure
implied by close clinging, The departure of an attachment figure, or behavior
that signals impending departure, may similarly heighten attachment behavior to
a level of intensity far surpassing its ordinary maintenance level, Similarly,
a variely of internal conditions may activate attachment behavior--hunger, fatigue,
illness, and the like, Under conditions of low activation one set of behaviors
may perform a proximity-promoting function, but under conditions of intense acti-
vation not only may these behaviors become more intense (more prompt, more rapid,
or more vigorous) but there may be a shift to another set of behaviors, Thus,
for example, an infant while exploring may intermittently look, smile, vocalize,
or sesture toward his mother, and occasionally approach her slovly and casually,
but if alarmed he may rush to her as fast as he can, and then clamber up and
cling, or, indeed, he may merely scream thereby strongly activating her maternal
(approach) behavior,

These considerations suggest that research into the development of attachment
cannot focus on brhavioral systems either in isolation from one another or with-
out regard for the context in which attachment behavior is activated .,
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My stuldy of Ganla infanis led to the following conclusions, which may be
considered hypotheses to guide further research, and indeed led to the speeific
aims that guided the present rescarch project., First, I concluded that there
was no single attachment behavior that could serve as a criterion that a baby
had in fact become attached.to a specific figure (his mother) rather than merely
behaving to optimize proximity to conspecifics as he had done from the beginning,
I had expected from my knowledge of the literature (e.g. Spitz, 1959) and from
ry familiarity with the responses of young children to separation from the :
attachm:nt figure, that separation distress would emerge as the criterion that
a baby had become attached. Whereas there is weighty evidence that distress
contingent upon a major separation--for days, weeks, or seemingly permanently--
inlexes attachment, the Gande study made it clear that not all babies, even
those that otherwise seem to be clearly attached, protest minor everyday sepa-
rations, such as when the mother leaves the room for a few minutes,

If one has the clear-cut impression that a baby is attached to his mother
figure despite the fact that he does not consistently protest her departure in
everyday separation situations, the question arises as to what behaviors gave
the observer the impression that the baby was attached. Thus the second major
yield of the Ganda study was a catalogue of behaviors through which a baby
mediates his attachment, All of these were "differential"” behaviors; the infant
discriminated among various figures including a variety of familiar figures, and
characteristically directed proximity promoting behaviors more frequently or
more readily ormore intensely toward one figure rather than toward others. The
catalogue began with differential crying, smiling, and vocalization, included
protest and/or following when a figure left the room, but also included be-
haviors in greeting a returning figure, and behaviors manifested in physical
contact, It listed also behaviors that are not in themselves attachment be-
haviors, but which nevertheless contribute to the Judgment that an attachment
has been formed--for examplc, using the mother as a secure base from which to
explore the world,

Third, a developmental analysis suggested that the development of attach-
ment passed through several phases within the first fifteen months or so, with
different constellations of behaviors being conspicuous in each phase, For our
purposes here these phases may be reduced to three: (a) an initial indiscrimi-
nate phase in which an infant's attachment behaviors are not differential to
any specific figure; (b) a phase during which the infant becomes increasingly

~
u”)““;discriminating and differentiai, first in regard to figures close at hand and
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later across a distance, but in which the differential behaviors are for the
most part signalling behaviors such as crying, smiling, and vocalization; (c)

a phase in which the infant becomes increasingly active in gaining and/or main-
taining proximity and contact to a specific attachment figure--a phase in which
Bowlby's "goal-corrected" behavior first becomes conspicuous,

Fourth, it was quite clear that there were individual differences toward
the latter part of the first year (and later) in the patterning of attachment
behaviors manifested by different infants, and that these were significantly
related to characteristic maternal behavior, A security-insecurity dimension
was identified, and certain maternal behaviors were found to be related signi-
ficantly to it,

Finally, there was unambiguous evidence that babiecs may become attached to
one (or several) figures other than the mother, The timing of our visits (once
every two weeks) made it impossible to establish whether attachment to the mother
praceded or was coincident with the formation of other attachments, 1In any
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event it was clear that most babies were attached not only to their mothers
but also to sowme other fipgure or figures--for example, father, maternal grand-
mother, uncle, or an older sibling,

The details of the Genda study have been published (Ainsworth, 1963, 1964,
1967.} Turthermore, contributions to attachment theory are reprcsented in
publications (Ainsworth 1969, 1972, 1973a, Ainsworth & Bell, 1970)}

At this point it would be appropriate to review the literatlure of nrother-
infant interaction and attachment behavior, This I do not propose to do--but
rather I refer the reader to a review of the relevant literature (Ainsworth,
1973a).

AIMS OF THE PROJECT

The specific objectives of the present project stemmed directly from my
study of Cenda infents and mothers (e.g. Ainsworth, 1967) and were directed
toward checking and confirming, refining, and extending the findings of that
study, The following five objectives were formulated at the beginning of the
study in 1962-63 and have guided it throughout,

Objective 1: Normative

To obgerve and describe the course of development through the first year
of life of those behavior patterns which have already been identified as those
from which attachment develops, and which later mediate attachment, from their
reflex-like origins, through transformations of the behavior patterns themselves,
ana through growth of differentiation, discrimination and active direction,
ending with their coordination together and organized direction toward one
person, the mother,

Objective 2: Individual Differences

To examine individual differences in regard to the rate of development
and the sequence of emergence of attachment behaviors, and in regard to the
configurations of attachment behavior most characteristic of each child,

Objective 3: Organization of Attachment Behavior

To attend especially to the last quarter of the first year in which the
separate behaviors are hypothesized to become integrated, hierarchically
organized, and directed by plans, and to identify dimensions in terms of which
iniividual differences in such organization may be described.

Objective k: Infiuence of Environmental Variables

To-examine and assess the influence of environmental variables on the
development of attachment behavior, with particular reference to the mother's
behavior in interaction with her infant, her methods of infant care, the life
space she arranges for him, ani the part playcd by other persons in interaction
with him; and to observe changes in these variables that occur from one phase
of development to another.
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Objective 5: Relationship of the Qualily of Attachment to Other Aspects of
Development +

To assess, at various phases of development, the relationship between the
quality of an infant's attachment relationship to his mother and (a) his
relationship to other members of the household, and to strangers; (b) his ex-
ploration and manipulation of the physical world of objects; and (c) his
general sensorimotor development,

To these five objectives may be added a sixth, which was implicit from the
beginning although not explicitly stated,

Objective 6: Formulation of Potential Applicationé

On the basis of the findings of the project, to formulate descriptive
principles and guidelines for relevant aspects of infant care in the first
year of life, especially as they may be seen to promote healthy social and
cognitive development, and to communicate these formulations together with the
findings upon which they are based directly or Indirectly to those responsible
for infant care--parents and other caregivers, and relevant professionals in-
cluding pediatricians, child psychiatrists and the like.

METHODS

In this section the procedures used in the project to datej; both in regard
to collection and recording of data and in regard to the substantial amount of
data analysis that has alrezdy been completed, will be dealt with but briefly,

Subjects

The main sample consists of 26 white, middle-class families obtained through
several cooperative pediatricians in private practice, before the birth of the
baby, Sixteen of the sample were boys, and 10 were girls, Six were first-born,
all of them boys, All but 5 of the mothers were full-time mothers; only one of
the working mothers had a full-time Jjob throughout most of her baby's first year,
Only one of the families that was approached declined to participate., No family
dropped out once participation had been agreed upon, .

There were three similar supplementary samples obtained in a similar vay
who were observed when nearly one year old in a special laboratory situation--
the "strange situation" which will be discuessed later, Thus 106 subjects in
all were available for that aspect of our work,

Schedule of VYisits

For the main sample of 26 infants, two preliminary home visits were made,
one before the birth of the baby to explain procedures, to elicit cooperation,
and to obtain informed consent, and the other as soon as possible after the
baby's birth, TFor the first 15 cases 18 subsequent visits were made at intervals
of 3 weeks, beginning when the baby was 3 weeks old, and ending at 5h weeks,
with the strange situation substituting for or supplementing the visit at 51
weeks, For the last 11 cases there were 21 visits at 1, 2, 3, 4, and 6 weeks,
and thenceforward every 3 weeks as in the first subsample. Except for the
earliest visits to the last 1l cases, each visit lasted for approximately L
hours., This schedule permitted a good sample of routine situations and infant
states and, especially after the first few visits, ensured that the mother
behaved in & way natural to her, It also provided for approximately 72 observ-
ation hours for each subject.
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Ainsworth

Establishing and Maintaining Cooperation

Special attention was paid to establishing and maintaining cooperation
with the families and to safeguarding the welfare and privacy of the parti-
cipants, Although details will not be given here, and have not becn reported
in journal articles because of pressure toward brief presentations, policy and
procedures relevant to these matters are considered of crucial importance and
will be discussed in the major publications (a book and a monograph) that are
yet to be finighed.

Methods of Collecting Data

Four chief methods of collecting data were used: observation 7n home
visits, interview, observation in the strange situation, and infant intelli-
gence testing, In addition medical records were obtained from the pedilatri-
cian,

Observation in home visits. In general the visitor was enjoined to
observe as much as possible of what went on during visits, especially what
the infant did, and most especially what he did in interaction with his
mother, and as much else as he could attend to, Some selectivity and focus
was ensured in two major ways: through'"even: sampling," and through special
attention to "critical situations."” In addition, a preliminary schedule of
observation and interview was drawn up, which detailed the information desired
for all cases as an outcome of the total sequence of home vis.ts, This sched-
ule was implicitly expanded and refined in the course of frequent discussions
with the visitors about things that it would be interesting .nd/or waluable
to find out about,

The "events'" that were to be sampled were primarily infant attachment
behaviors, as catalogued by Ainsworth (1967). The observers were get to ob-
serve and to record each instance of such behavior and the details of the
context in which it occurred., The event sampling method does not, however,
take account of negative instances, that is, the non-occurrence of a specific
attachmient behavior in a situation in which it might be expected, Therefore
particular attention was paid to certain "critical situations" in which attach-
ment behavior seemed most likely to be activated or terminated., Sixteen such
critical situations were identified, but those te which we have given attention
in data analysis are fewer., If a critical situation relevant to the age of the
baby did not occur spontanecously during a visit, the visitor was instructed to
engineer its occurrence. Moreover, since differential responses were of parti-
cular interest, the visitor himself was instructed to particijate in each of
the critical situations in order to observe the baby's responses to him,

Observers were encouraged to record as much as possible of all that
happened during the <isit, without "editing" in regard to significance or
relevance, This enabled him to free himself of the possibly inhibiting
tensions of an overload of instructions about what he was supposed to observe.
This combination of previous alerting so that we would notice behavior that
he might otherwise overlook, and the play-by-play reporting set which led him
to record as much as possible regardless of its perceived significance, has
proved to be a helpful way to produce data rich in both detail and relevance.

11
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In the course of the data collection--first during 1963-65 and then
during 1966-67-~four observer-visitors were employed. I was responsible for
five cases, Three research assistants, o-e female and two nale, visited 11, =~
7 and 3 cases respectively. I made as me y Joint vis':s with each observer
to each family as I could, although on the average these were limited to oue
or two such visits per family. Probably at least once per f£amily another
visitor substituted for che regular one.

Reliability of observation was a concern, and obviously the joint and
substitute visits provided one kind of reliability check. Becuise of limita-
tions of personnel (and money) there was a conflict between duplicaticn of
observations for the purposes of a perfectionistic establishment of degree
of reliability and the observation of a sample large enough to support stati-
stically adequate data~analysis procedures. The latter consideration "won."
The initial training of observers and their specific instructioas ensured,
however, that mother-infant interaction was adequately observed and reported,
and likevwise attachment behaviors and the critical situations that were most
relevant to them, The "proof of the pudding" is in the fiiidiny;s. There has
been a truly impressive yield of significant findings from the project to
date. With any undue amount of random observer error it would have been
impossible to have obtained this yileld of significant findings. Furthermore
it is inconceivable that any systematic observer bias could have ylelded the
highly complex but nevertheless psychologically meaningful sets of inter-
correlations between variablesthat have been obtained. Therefore, although
the constraints placed upon us prevented the kind of reliability checks and
assurances that are possible in projects of substantially smaller scope,

I am confident that the findings are free from significant distortion by
observer error or bias.

Interview information, obtained from the mother and from other relevant
adults in the household, included information that could not be obtained thr-
ough direct observation--demographic data, descriptions of family background,
night-time routines, special events occuiring between visits, and also the
informant's view of the eventsobserved during visits. The interview methods
were largely :on-directive. Much information emerged spontaneously from the
mother's comments in the course of other activities, but open-ended rquestions
vwere asked when the desired information did not emerge spontaneously, Rela-
tively li.tle use of interview information has been made in our data analyses
to date; observational data have been emphasized.

Observation in the strange situation. As already noted, the babiles of
both the main longitudinal sample and of other samples were introduced to a
controlled laboratory situation toward the end of the first year. The chief
purposes of thils were: to assess the extent tc which a baby could use his
mother as a secure base from which he could explore an unfamiliar situation
and from which he could face a possibly fear-arousing stimulus object (a
stranger), and also to observe his response to brief separations frem his
mother and to reunion with her afterwards. The environment, the sequence
and duration of episodes, and the roles of the mother and the stranger were
controlled, so that this may be viewed as a standardized situational test--
and as such it has proved to be both powerful and useful. An account of the
procedures is reported elsewhere (Ainsworth and Wittig, 1969; Ainsworth and
Bell, 1970; and Ainsworth, Bell, ar.d Stayton, 1971) and will not be repeated
here,
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Infant intellipence testing., The Griffiths' (1954) Infant Intelli-
gence Scale was administered to all subjects in the main sample approxi- '
mately every 9 weeks, . )

Pediatrician's records included particulars of the neonatal exami-
nationj height, weight, and cephalic measures taken at regular intervals
during routine examinations; routine notes and dietary prescriptions;
and particulars of any illness and its treatment.

Methods of Recording Data ‘

Narrative records, The narrative record of a home visit included
both interview material and a continuous record of observation. Cu the
basis of continuous notes made during the visit, it was dictated by the
observer as soon as possible afterwards, and subsequently transcribed.
The observer was instructed to indicate five-minute intervals in his
record; he was also instructed to time more precisely special events
such as the duration of a cry. The narrative report was rdictated ac~
cording to a standard format, following a detailed set of instructions,

In the strange situation two observers, viewing the infant (with
mother and/or stranger) in the next room through one-way vision windows,
dictated independent narrative records into tape recorders. A time sig-

' nal, emitted every 15 seconds, was picked up by the recorders. Subse-
quently both accounts were transcribed in parallel,

Film records. Movie records were taken for 11 subjects of tie main
sample in the strange situation, Later a sample of 10 minutes of strange--
situation behavior was filmed for 24 additional subjects.

Methods of Analysing Data

The first task of data analysis is to transform the mass of detail
contained in the narrative records into manivulable form which orders the
data, and makes subsequent use of quantitat .ve analysis possible. This
first level of data analysis is very difficult and very time conswuming,
and yet it can be very rewarding in that it permits of discovery. Instead
of selecting behavioral variables in advance and time-sampling their oc-
currence, rating them, or otherwise assessing them through predetermined
instruments, the researcher who uses n<rrative records has the opportunity
of discovering which behavioral variables best order his data~-and these
may well be quite different or at least differently defined than any he
might have thought of before beginning his observations, Indeed, we did
draw up one set of rating scales in advance for assessing maternal behavior;
although these served a useful purpose in guiding observations, they were
later discarded in favor of a new set of scales with the dimensions defined
in terms of behaviors as actually otserved.

Three main kinds of data-analysis procedures have been used for the
first-level analysis in our study: classification, rating, and coding.

Classification has proved to be a very useful and sensitive first
step in the analysis of these complex data, The first classificatory
system dealt with infant behavior in the strange-situation--which may be
conceived as the outcome of mother-~infant interaction experienced
throughout the first year as assessed in a standardized situation., The
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classificatiorn was based on clustering of cases showing a "by eyeball"
similarity. This procedure highlighted the bchavioral variables which
actually differentiated the cases originally sorted on a more global
basis. These variables included at least two that had not been antici~
pated in advance, and indced which proved to be the most valuable of all
in differentiating qualitative aspects of the infant-mother attachment
relationship (i.e., avoiding and resisting behaviors), and excluded one
that might have been believed in advance to be the most significant of |
all, (i.e., crying in the separation episodes of the strange situation).
Further procedures for handling the strange situation data followed
from this: (a) the devising of a scoring system for measuring the vari-
ables crucial to the classificatory system, (b) a discriminant analysis
that used these scores as a basis for checking the discrimination claimed
by the classificatory system, and (c) a factor analysis to identify the
main dimensions implicit in the variety of behavioral scores.

Meanwhile reliability of the strange-situation classification was
checked. 1In one check, for example, two judges, working independently,
agreed completely in the classification of 31 of 33 cases. In one case
they differed in regard to subgroup placement but agreed in group place-
ment. In another case (clearly borderline) they disagreed in group
placement,

The strange-situation classificatory system has proved to have great
further usefulness within the nresent study. For example, a quick read-
ing of the narrative records was undertaken to gain impression of ways
in which the different strange-situation groups and subgroups differed
in regard to the behavior of both mother and infant at home in the
fourth quarter of the first year. This led to the tentative identifi-
cation of four dimensions of maternal behavior that seemed associated
with different strange~situation outcomes, and rating scales were devised
to measure these. Furthermore, it seemed likely that infant obedience was
clearly related to the quality of infant-mother attachment (as reflected
in the strange-situation classifications) and so a coding system was set
up to investigate this relaticnship and a separate analysis was undertaken
of individual difference in infant obedience (Stayton, Hogan, and Ainsworth,
1971). Finally, in several analyses of specific attachment behavio?s the
clue to the dynamics of individual differences was to be found in contrasting
strange—situation groups with respect to these behaviors.

A second classificatory system dealt with mother-infant interaction in
the feeding situation in the first quarter of the first year. Not only were
the classifications thus derived very useful in describing individual dif-

‘ Ee;ences in feeding interaction, but they were found to be related to a
aumber of other measures of infant and maternal behavior including strange-
situation classifications at the end of the first year (Ainsworth and Bell,
1969). Methodologically speaking, brwever, the classificatory system enabled
us to identify four main variables on the basis of which maternal behavior
relevant to feeding could be described, and assessed through rating scales.

A third classificatory system dealt with the balance between exploratory
and attachment behavior manifested by the infant at home during the fourth
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quarter of the first year., This was found to yicld results highly congruent
with the strange-situation classifications (Ainsworth, Bell, and Stayton,
1971), but its chief value was to direct attention toward the significance
of subtle nuances in physical-contact interaction as being highly signifi-
cant in understanding how different organizations of attachment behavior
arose.

This much space has been devoted to the issue of classification as a
procedure for two reasons. First, classification has been dismissed by many
contemporary researchers as subjective, unreliable, and unscientific, whereas
our use of classification shows that this is nct necessarily the case. Sec-
ond, I wished to indicate how analysis of compli:x narrative data can proceed
flexibly by levels of approximation (Lewin, 1940y, first with gross quali-
tative distinctions, which could gradually zive place to the identification
and refined measurement of behavioral variasles, which could finally be
subjected to multivariate analysis. The afvantage of the preliminary im-
pressionistic, '"by eyeball" classificator approach is that one can gradu-
ally hit upon and define the variables ‘hat are most likely to represent the
behavioral dimensions and the interrelctions among them that are implicit in
the data. The multivariate statistical analyses then are not so much blind
methods of discovery of interrelationships as confirmations of interrelation-
ships already suspected to exist, Furthermore, one cannot expect multivari-
ate analysis to yield significant or scientifically useful results if the
original variables that yield the intercorrelations upon which it is based
are diffuse, noisy, or working across the behavioral dimensions that are
actually implicit in the data.

Rating scales. The rating scales devised in this study are perhaps
maligned by being called rating scales. They are far more than a labelled
behavioral dimension in regard to which a rater is asked to make judgements
of very, very high, moderately high, average, moderately low, low and very
low. They are either 9-point or 7-point rating scales in which every other
scale point is given a detailed behavioral definition, and in which the
dimension as a whole iz carefully delineated by iritial instructions.

Our chief use of rating-scale procedures has been to assess maternal
behavior in interaction with the infant, whereas for infant behavior we have
relied chiefly on measures derived from coding. Two chief gets of rating
scales have been devised to date.

The first set deals with maternal behavior pertinent to the infant's
first quarter-year, and consists of 22 rating scales. These scales repre-
sent revisions of thea priori scales mentioned earlier, and were constructed
after first quarter behavior had been observed. They includc 4 scales des-
cribing the mother's general attitude toward the baby and her role, 4 scales
relating to feeding interaction, 4 relating to mother's availability to and
interaction with her baby, 2 dealing with physical=-contact interaction, 1
concerned with the effectiveness of mother's response to infant crying, 4
relating to social contact, and 3 to facilitation by the mother of sensori-
motor development.

The procedure for rating was as follows: two or more judges rated
each mother, each judge rating in sequence the 4 (or 7) relevant visits in
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the first quarter, and then finding a median. Theratings for each case were
then conferenced, and a final conferenced rating was decided upon, which was
usually the median of the two (or more) medians., It may be noted that each
judge rated all 22 variables at a time~--the fastest possible rating procedure -
which still provided a reliability check. The inter-rater agreement of each

of these 22 rating scales was checked, and in all but a few instances was

found to be within satisfactory limits, with coefficients of .80 or higher,

And of course the final conferenced rating may be presumed to be a more

stable (and presumably more reliable) figure than even the findings of

high inter-rater agreement might suggest.

The second set of rating scales was devised to measure matemal behavior
in the infant's fourth quarter-ycar. The four variables had been chosen and
defined in terms of the preliminary impressionistic analysis (mentioned above)
of variables that distinguished among strange-situation groups and subgroups,
These variables were as follows: sensitivity-insensitivity in response to
infant signals and communications, acceptance~rejection, cooperation-inter-
ference, and accessibility-ignoring. The following rating procedure was used,
Five judges were utilized, three of whom were ignorant of any other assess-
ments that had been done previously. Each judge rated one visit to one case,
and then passed on to another case. Only after a lzpse of time, and having
surrendered previous sets of ratings to the research secretary, did he rate
another visit to the case in question. At most two variables were rated
at a time. As before, the final rating was settled in conference, and was
nearly always the median rating for all judges for all viesits rated.

Inter-rater agreement was satisfactory for the four variables. The mean
correlation coefficients for pairs of judges were as follows: sensitivity-
insensitivity .89, acceptance-rejection .88, cooperation-interference .86,
accessibility~-ignoring .87,

A few other rating scales have been devised for special purposes, when
data analysis suggested a variable that required assessment. For example,
the analysis of infant crying data suggested that it would be useful to have
a measure of the excellence (variety, sublety, and clarity) or infant commu-
nication in the fourth quarter, and a rating scale was devised for this pur-
pose. In this cace it emerged that narrative data were not even enough in
the degree of detail reported to make it possible to make reliable distinc-
tions on the 7-point rating sclae that was originally devised, but when this
was collapsed into a 3-point scale it proved to be useful, and reliable,

Coding. Although classification may be considered a first-level pro-
cedure and rating of the variables derived from it a second-level procedure,
coding procedures cannot be fitted so conveniently into a levels-of-approxi-
mation model.

At the outset it had been intended to code a wide variety of "critical
situations" as well as infant crying behavior. Coding proved to be enormously
time-consuming, and both because of this and because a number of our critical
situations focused on looking behavior which is perhaps not properly identi-
fied as an attachment behavior, we have narrowed down to the following:
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among infant attachment behaviors, crying, and approach to a person; among
"eritical situations,' adult picks baby up (and perhaps holds him), adult
puts baby down, adult and baby come into a face~to-face confrontation, adult
leaves room, adult enters room, adult issues a verbal command or intervenes
physically to control infant behavior, and finally, adult and baby engage in
interaction across a distance. Of these, infant approach behavior, adult
commanding and physical intervention, and infant-adult distance interaction

coding were undertaken only afcer other data analyses had indicated their
desirability.

Each behavior or situation required a specific set of operations in
coding. Let us take the coding of crying as an example. Each instance of
crying during a visit was recorded on a coding sheet with the following
information being provided: time of onset of the cry, time elapsed since
last feeding, state of baby prior to the cry, circumstances before the on-
set of the cry, relationship to present routine, environmental circumstances
immediately preceding the cry, type and duration of the cry, other concur-
rent infant behavior, adult behaviors in response to the cry and their
latency, infant's response to each of these interventions, intervention
which terminated the cry; time at which the cry was terminated, and baby's
state and behavior after the crying episode is over.

Even in the case of codings that were planned from the outset of the
research, modifications of the coding systems had to be made in the light
of experience in applying it to the narrative data. Furthermore, in each
instance, the analysis of the findings yielded by the codings required ad-
denda to the coding (or expansion or refinement of the analysis) in order
to answer new questions suggested by the data themselves. Therefore, even
in the most "objective," detailed, and exhaustive of our data-analysis
procedures we have had to work through levels of approximation from rela-
tively crude to progressively more incisive and refined measures.

For the‘'most part the coding has been undertaken by non=professional’
persomnel and by undergraduate student volunteers, who were without effec-
tive knowledge of our hypotheses, and without any knowledge of the findings
of other data analyses. Training of coders and routine reliability checks
were undertaken consclentiously and were considered especially important
in view of the multiplicity of student volunteers who participated in this
tedious work. These checks resulted in corrections, and only when the work
of a coder survived several reliability checks without correction being
required was he allowed to proceed independently., A further check came
when the codings were further analysed. If in the course of analysis,
omissions or ambiguities were noticed, the original narrative reports were
checked., If any coder were found to have become careless his coding was
checked throughout and corrected. The criterion was strajghtforward--

fidelity to the narrative record.

Coding does not result directly in findings. A flexible and creative
professionally~trained researcher is required to decide what measures can
best be derived from the coding and to define these precisely. Furthermore,
as implied above, the completion of the analysis of a set of codings may
suggest further desirable measures that require reworking the codings, and
in some instances, new codings of the narrative reports.
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Two final points should be made about coding of the narrative records
of the home visits., First, coding is so enormously time~cousuming that we
had to be highly selective in regard to the choice of behaviors or situations
to be coded; if careful rating procedures of the type described above would
suffice, they were chosen in preference to the more expensive coding procedures,
Second, although a coding procedure appears to be less vulnerable to errors of
Judgment than do rating or classificatory procedures, it cannot always be the
method of choice. Tor variables based on a varilety of specific behaviors the
more "integrative" judgment of ratings or rating~like scoring systems were
sometimes preferable. 1In regard to the details of the measures derived {from
coding, it seems best to defer description until the discussion of findings--
or to refer to the appropriate publications in which they are described,

A special word should be said about coding strange~situation behaviors.
Two types of coding emerged from this analysis, The first was straightforward--
it resulted in frequency measures (behavior per 15" interval) of crying, ex-
ploratory locomotion, exploratory manipulation, visual exploration, visual
orientation, smiling, vocalization, and oral behavior. The second coding was
more complex, and indeed might be described as a scoring system rather than a
coding system for the following behavlors--proximity and contact seeking,
contact maintaining, proximity and interaction avoiding, contact and inter-~
action resisting, and distance interaction in regard to each the mother and
the stranger, and search behavior in the separation episodes. This scoring
system took into account different behaviors with the same goal, involving
different degrees of active initiative, different frequencius and/or durations
of such behavior, and also allowed for contingencies of adult behavior. All
relevant behaviors for each child in each episode of the strangc situation
were recorded, then arranged to define a 7-point scale :

Inter-coder agreement for frequency codings was checked for two coders
for eight randomly selected cases. Correlation coefficients were as follows:
exploratory locomotion ,99; exploratory manipulation ,93; visual exploration
-98; crying .99, Inter-scorer agreement for other behaviors directed towatd
the mother was checked for two coders of 14 randomly selected cases, Correla-
tion coefficients were as follows: proximity seeking ,93; contact maintaining
+97; proximity avoiding ,93; contact resisting ,96; search ,94,

One final word needs to be said about our first-level (and second~level)
analyses. It is easy enough for us to describe in detail the measures that
are implicit in our rating scales and in the variables derived from coding,
as well as the bases of classification that have been used. It is not pos-
sible, however, to give a detailed account of the measures that we will uge in
analyses that have not yet been tackled. I hope that I have said enough about
the way in which data are approached, with both identification of appropriate
variables and ‘measures thereof resulting from data analysis rather than pre~
ceding them, to make clear to the reader that this is a productive way of
going about analysis of narrative records., Furthermore, may I point out {hat
we are pioneers in thig field, and the yield of our research to date suggest
to us that we are going about it in a useful way. Therefore, in regard to
further data analysis that is planned for the period for which support is re-
quested, plecasc do not expect a detailed account of the measures we intend to
use or how we intend to treat these statistically, We have yet to identify
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the variables to be measured, and then need to work out the measures that
will assess them. This can not be done a priori.

Statlstlcal Analyses

A wide variety of statistical analysec have been used in processing the
data of this study, some of them simple and some more complex. Among the
simple analyses are - comparisons in terms of t tests, chil square, and occas-
ionally analysis of variance. In addition we have made extensive use of
correlational techniques. Perhaps none of these require special comment.

We have also used, however, more complex multivariate techniques, and these
perhaps do require comment in view of the fact that our sample is small

(at least the longitudinal sample) and our variables are numerous. We view
our use of multivariate techniques as methods of analysing our data that
enable us to comprehend the interrelationships of multiple variables, and do
not claim that findings from this small sample can generalize to basic ''fac-
tors'" in hunan nature. Furthermore, were it not for the fact that our meas-
ures (being based on relatively many observation hours spaced out over an
extended time) are relatively stable, we could not have obtained as many
significant and substantial correlations as we have obtained. And had we
not obtained so many significant correlations multivariate techniques would
have been much less relevant and useful than they have proved to be.

FINDINGS TO DATE

Here I shall in summary form attempt to present the findings of the
research to date, referring to reprints and preprints of publications for-
details, but including here some important details of analyses that have
not yet reached even a preprint stage. The summary of the findings will
be pregented relevant to the fiveobjectives of the study as outlined on
pp. 7-8.

Objective 1. Normative

This objective implies a description of the course of development
throughout the first year of each of the behaviors that can be identified
as attachment behaviors. Theilr onset is of interest, and also the onset
of differential direction of the behavior toward different figures.

Seven analyses of data, some completed and some nearly complete, are
relevant to this objective. Six of these are specific--namely, the analysis
through coding of the following behaviors: crying; behavior relevant to physi-
cal contact; protest and following in leave-roum situations and greeting in
enter-room situations; smiling and vccaiization (and also looking and other
behaviors) in face-to-face situations; smiling, vocalization, and gestures
in distance interaction; and locomotor, approach behavior. The seventh analy-
sis 1s more gencralj it is a comprehensive longitudinal analysis of all at-
tachment behaviors; it is not yet complete. Let us consider ecach of these
in turn,

Crying. (Sece Bell and Ainsworth, 1972.) Episodes of crying werc found
to occur at a median frequency of 4 per hour throughout the first year, with
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no significant decline, Duration of crying, expressed in minutes of crying
per waking hour, decrcased from a medirn of 7.7 minutes per hour in the first
quarter to 4.4 minutes per hour in the fourth. The range was very wide in
the first quarter (from 21 minutes per hour to almost none at all) but nar-
rowed considerably by the fourth quarter. The proportion of cries emitted
under three conditions of proximity was considered. In the first quarter
babies cried much more frequently when not in proximity with the mother

(out of sight and out of earshot) cthan when in proximity to her (could hear
and see her), and three times as often when out of proximity than when in
actual physical contact with the mother. This suggests that the condition
of being alone either itself activates crying or at least contributes to its
activation, In the fourth quarter, however, babies cried more frequently
when in proximity to the mother than they did when either alone (not in
proximity) or when in physical contact with her. This suggests that toward
the end of the first year crying is becoming to some extent a mode of com-
munication directed toward a specific figure rather than emitted entirely
expressively. Indeed a comparison of frequency of crying episodes and their
duration confirms this conclusion., Since the freyuency of crying episodes
scarcely declines throughout the first year, while the duration of crying
declines markedly, the dmplication 1is that many of the cries at the end of
the first year are brief signals rather than expressions of great distress.

Crying when mother lcaves room (i.e., separation distress). (See
Stayton, Ainsworth and Main, 1973.) Whereas crying is present from birth,
crying when mother leaves the room does not appear until later., We found it
to appear at a median age of 22 weeks--substantially earlier than in any
other study, except for my Ganda study (Ainsworth, 1967)--presumably because

my findings were based on direct observation rather than on interview. Al-
though separation anxiety or distress has been assumed by Spitz (1959),
Schaffer and Emevrson (1964), and others to be the criterion of attachment,

we found this behavior to be relatively infrcquent throughout the first year,
Infants were found to cry in 17.87% of all mother-leaves-room episcdes in the
second quarter, 27.0% din the third quarter, and 22,57 in the fourth quartet.
This relative infrequency suggests that crying when mother leaves the room
cannot serve as a satisfactory single criterion of attachment, but rather,

as Alnsworth (1963, 1967) suggested, multiple criteria are required.

A detailed developmental picture of this behavior shows two peaks in a
frequency curve--once at 30 weeks and again at 48 weeks, We hypothesize that
developmental changes in cognitive ability make carly separation protest some-
what different from later separation protest in terms of internal dynamics.
Crying when a figure leaves the room was found to be a differential behavior
from its onset, as _udged from comparing responses to the mother leaving to
responses to either siblings or an unfamiliar figure leaving the room. Being
left alone, liowever, was found to be more distressing than being left in com-
pany, and to occur at an earlier age than the onset of crying when a specific
figure left the room.

Following when mother leaves room. (See Stayton, Ainsworth, and Main,
1973.) Infants, once capable of locowotion and whun free to follow, did in
fact follow the mother when she left the room more frequently than they cried.
The peak for following occurred at 48 weeks of age, at which time following
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occurred in 587 of leave-room episodes. In the fourth quarter as a whole
it occurred in 47.5% of leave-room episodes. The mean onset of following

was placed at 30.9 wecks, three weeks after the onset of locomotion. By

six weeks after the onset of locomotion, following was frequent, and re-

mained so for the rest of the first year, Babies were found to follow

their mothers much more frequently when left alone than when left in com- .
pany. On the other hand we found no significant evidence of following being
differential to the mother-~perhaps because babies when in an affiliative

or exploratory mood and not under stress tend to follow figures whom they

find interesting. Under stress, however, as,in the strange situation, babies

are clearly differential to attachment figures (here the mother) in their at-
tempts to follow departing filgures.

Greeting when mother enters room. (See Stayton, Ainsworth, and Main,
1973.) 1In our initial analysis we distinguished between positive greetings
(smiling, vocalizing, bouncing, reaching, leaning, waving, and/or approach-
ing), negative greetings (crying), and mixed greetings (crying combined with
some element of positive greeting), The age of onset of greeting the mother
across a distance was clearly earlier than crying when separated; it occurred
at a median age of 16.3 weeks. Negative and mixed greetings had a later on-
set at 27 wecks, and were much less frequent., They occurred in only 6% and
2% of enter~room episodes in the last three quarters of the first year, in
contrast with positive greetings that occurred in 30% of such episodes.

Surprisingly, the frequen.y of positive greetings was not found to be
differential to the mother. rIhis led to two additional analyses--one of in-
tensity of positive greetings, and the other an analysis of the components

of positive greetings. Intensity of positive greeting was found to be sig-
niricantly greater to the mother than to unfamiliar figures. Smiling, the
most frequent component of positive greeting, was found not to be differen=-
tial in incidence to mother versus strangers, But other components of posi-
tive greetings were found to be differential--vocalization, reaching, leaning
toward, and locomotor approach. While confirming these latter behaviors as
differential attachment behaviors, this analysis suggests that smiling (which
ie undoubtedly a proximity-promoting, precursor attachment behavior) either
remains or soon becomes also an affiliative behavior that can mediate inter-
action with relatively unfamiliar figures.

Behavior relevant to physical contact. The initial approach to an ana-
lysis of behavior relevant to physical contact was through coding of "criti-
cal situations'--when the baby was picked up (and perhaps held) and when he
was put down., It was anticipated that the pick~-up (and hold) codings would
in the early months yield information about the baby's postural adjustment
to being held, and during the latter half of the first year would highlight
active behaviors such as "scrambling'" over the mother to explore her face
and person, burying the face in mother's lap, and clinging--behaviors that
had emerged as conspicuous in the Ganda study. It was also expected that a
few other well-defined patterns of behavior might be identified-~such as em-
bracing and kissing--even though these had not been observed among the Ganda,

As it turned out, the pick-up and put-down coding analysis yielded as
first~level behavioral variables six classes of behavior, identified in terms
of either manifest affecct or intent, Those classes that comprehend attachment
behaviors are: positive regponses to being picked up and held, negative
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responses to being put down, and positive initiations of being picked up,
The other three slasses of behavior may perhaps be viewed as behaviors anti-
thetical to attachment behavior in that they may tend to decrease contact
and proximity rather than facilitating it: negative responses when picked
up and held, positive responses to being put down, and initiations of being
put down. Although this first level coding analysis dous not squarely ’
tackle the question of identificatlon of specific attachment behaviors and
tracing thelr development, it has been pursued because of 1its relevance to
individual differences and the development of different patterns of organi~
zation of the attachment relationship,

Ainsworth, Bell, and Stayton-(1972) provided a preliminary report of
the analysis of pick-up, hold, and put-down situations, which was confined
to the first and fourth quarters. Now the analysis of second~ and third-
quarter bchavior is compiete and findings for the entire first year are being
prepared for publication by Blchar, Bell, and Ainsworth. Positive responses
to being picked up and held (i.e., when the baby was described as happy, or
as manifesting active attachment behaviors such as hugging, clinging, "sink-
ing in," exploring the mother's face or person, and the like) were relatively
infrequent infthe first quarter, occurring in only 15% of pick-up episodes;
"neutral responses were much more [requent--merely accepting being plcked
.Up and held. Positive responses were most frequent in the second (367%) and
third (40%) quarters., Negative responses to being picked up and held in-
cluded beginning to cry, or resisting contact by squirming, stiffening,
Pushing away, hitting, biting, and so on. These responses (most usually
merely crying or stiffening) were relatively infrequent throughout, and re-~
mained at a fairly constant level--20%, 18%, 18%, and 127 for the four quar-
ters respectively. If the baby was already crying when picked up it was of
interest to assess how easily he was sonthed by the ensuing physical contact,
In the great majority of such ingtances the baby did indeed stop crying when
picked up-~79%, 77%, 76%, and 86% in the four quarters respectively,

Negative responses to being put down (i.e., crying when put down or
gesturing to be picked up again) occurred in nearly half (45%) of put-down
episodes in the first quarter, declined to 32% in the second quarter and
remained at about that level throughout the rest of the first year. Posi-
tive responses to being put down occurred but rarely in the first quarter
(8% of put-down episodes) but increased substantially thereafter.:until by
the fourth quarter they occurred in 62% of put-down episodes. In half of
the fourth quarter instances of a baby responding positively to put-dowm,
he promptly engaged in independent exploratory activity or play. Initia-
tions of pick-up (i.e., when a pick-up episode was preceded by the baby's
spontancous reaching, locomotor approach, or actual clambering up) did not
appear until the second quarter, and even then were very infrequent (37%),
Even in the fourth quarter only 187 of pick-ups were initiated by the
baby's active attachment behavior. Initiations of put-down (e.g., when a
put~down was preceded by a baby's squirming) were very rare indeed--2% in
the third quarter and 3,5% in the fourth.

In summary, these findings are generally supportive of the role assign-
ed to physical contact by attachment theory. Physical contact tends to ter—
minate attachiwent behavior, as shown by the high proportion of instamnces in
vhich it terminates crying. Although babies, especially in the first quarter,
may not show marked indications of positive affect when picked up, it nover-
the less seems to be what they "want." ‘They accept physical contact readily
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and are very unlikely to take initiative to terminate it, Indeed, at first
they are very likely to protest the cessation of physical contact. On the
other hand, this state of affalrs is of relatively short duration, and by
the last quarter babies are mneh more likely to respond positively to the
cessation of contact than to protest it. On the whole the initiative for
instituting and for terminating phiysical contact lies with the mother--at
least in our culture, wherc indced the baby can scarcely gain close physical
contact merely on his own initiative.

Behaviors in face-to-face situations. The analysis of face-to-face
situations is in an advanced stage, but up to this point only the first
quarter analysis has reached the point that it can be readied for publi-
cation. Obviously we must wait for the completion of the second- and third-
quarter analyses to be able to give developmental trends for smiling and
vocalization ir face-to-face situations. Nevertheless, very interesting
findings have .ierged from the first-quarter analysis alone. (Blehar,
Lieberman, and Ainsworth, in preparation.)

This anal® :is distinguished three groups in accordance with their
behavior in the strenge situation at the end of the first year: a secure~
attached group (Sub-group Bj3), an insecure-attached group (Groups A and C),
and an intermediate group (Subyroups By and Bp). The primary differences
between these groups will be reported later (see Pp. 44-46),but here let us
consider somc of the findings relevant to the emergence of differential
responses. Vocalization in face-to-face situations was sharply differen-
tial to the mother for the group of infants who were later identificd as
securely attached, while those Jlater identified as insecurely attached were
not significantly differential in regard to this bchavior. The frequency-
of smiling in face-to-face situations approached significant differentiality
to the mwother in the group later identified as s:curely attached, whereas
the insccure group were not more likely to smile at the mother than at an
unfamiliar person. Intensity of response in face~to-face encounters was
significantly differential to the mother for the secure-attached group, but
not for thc insecure-attached group.

Behaviors in distance interaction. Although the basic coding has been
completed for distence interaction, the analysis of the coding has suggested
that refinements of some of the variables arc desirable, and this will neces-
sitate working through the coding again to make the desired differentiations.
.Thersfore nothing can be said at this time about the findings.

Ay preach behavior. Although approach behavior had been included in the
leave-room coding analysis (i.e., as following) and in both enter-room and
pick-up analyses, it was obvious that much significant approach behavior was
not comprehended in these analyses, as for example when an infant in the same
room with his mother came closer to her without this increase in proximity
I ‘n a pick-up. Thercfore, very recently it was decided to undertake
a new coding procedure specifically focusing on locomotor approach. The
madi.n on . . of locomotor approach was found to be 31.5 weeks, with a range

Feo o000 ¢ 42 weeks of age. !

v arproach was found to be significantly differential to the
* rin.tion to an unfamiliar person for the sample as a whole,
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(p € .03) despite the fact that one~third of the infants aprroached the
unfamiliar visitor mere often than the mother 1n the fourth quarter, Two
types of approach were found to be highly differential to the mother, how-
ever, The first was when the approach was preceded by distress. Of 51
apprsiches that occurred in the sample, only one was directed to an unfami-
liar person (p ¢ .001), The other was when the approach was accompanied by
clear indications that the baby wanted to be picked up, In the third quarter
28% of approaches to the mother included a pilck-up wish, and 327% in the
fourth quarter did so. Of a total of 143 approacies of this sort, only 7
were directed to an unfamiliar person (p { .001). Thus, although some babies
who are attached to their mothers glve no indication of differentiality in
thelr approach behavior under non-stressful circumstances, infants show clear

preference for the mother when distressed, and when they desire to temminate the

approach with close physical contact.

These findings are clearly congruent with attachment theory. They further
suggest that mere proximity or proximity sceking in non-stressful circumstances

1s not an adequate single criterion of attachment. Tracy, Lamb, and Ainsworth
are preparing this analysis for publication.

The longitudinal analysis. Despite the obvious virtues of coding as
a procedure for processing complex narrative data into quantitatively mani-
pulable form, it has a number of disadvantages. One of these is chat be-
haviors that occur only rarely tend to be combined for statistical purposes
with other behaviors that are similar in some vays. For example, a wide
variety of specific behaviors were clustered together as constituting "posi-
tive grecting behaviors," and only later did it seem esseatial to examine
the component behaviors separately in regard to onset and differentiality."
Similarly, attachment behaviors occurring in the context of physical contact
tended to be lumped together as "positive responses to being picked-up. '
One of the objectives of our longitudinal analysis is to identify patterns
of behavior (for example, in regard to physical contact) but not limited to
behaviors classifiable as attachment behavior to provide a description of °
these, and to indicate the context in which they were most likely to appear.
The longitudinal analysis (which will be described in more detail later)
has been completed for 19 cases, with 7 cases yet to be done.

gl




Chjeclbive ¥, Inliviilual 4differences

The chief mausures through vhich individual differences may be explored
are the same, of ccurse, as (he measures through vhich group trends are
assessed, ‘'There are two major types of finding relevant merely to the descript-
ion of iniividual Jdifferences,

The first of these pertains to measures of scatter around each of the
normative measures of central lendency, Thus, for example, our analysis of
erying (¥ell, & Ainsworth, 1972) indicated that the duration of crying had a
range in the first quarter from ncarly none at all to 21 minutes per hour, but
that this range narrowed somevwhat in the course of the first year, TFrequency .
of erying c¢pisodes, on the other hand, had a range from 10 to less than 2
episodes per hour in the first quarter, but this range decreased but slightly
in the course of the first year, fimilar information is available for each of
the other wm2asures derived from coding, but these findings as isolated facts
are nol very interesting,

It beecomes more interesting to trace the consistency of individual dif-
ferences throughout the first year, This has so far been done for the following
measures: frequency end duration of infant erying, responses relevant to

separalion, and responzes relevant to physical contaci,

Cross-quarter correlations of frequency of crying episodes were below the
level of slatistical significance, except for the correlation between third-
and fourth-quarter behavior, which was 43, Similarly, in regard to duration
of infant crying, only the correlation between third- and fourth-quarter
behavior was statistically significant (.39). These findings do not support
an hypothesis that constitutionally determined physiological differcnces give
rise to indlvidual differences in irritability that are consistent throughout
the first year, Rather, they suggest that it is only toward the end of the
first year that babies tend to develop fairly consistent, idiosyncratic crying
characterictics--and it is obvious that even these tendencies are minimally
significant, (See Bell and Ainsworth, 1972,)

In regard to separation-related behaviors, the same finding emerged for
crying vhen the mother left the room, It was only the third vs. fourth quarter
correlation that was significant (.hl). Following could not be tested for
stability since it emerged relatively late in the third quarter., Positive
greetings to the mother in enter-room episodes tended to be more stable over
the quarters in which they were measured, showing a coefficient of .37 between
2nd and 3rd quarter measures (slightly short of significance at the .05 level)
and coefficients of .40 between second- and fourth- and third- and fourth-
quarter behavior. None of the cross-quarter correlations for crying in enter-
room episodes or for mixed greetings (combined) were significant, but this was
not surprising in view of the fact that these responses vere very infrequent
eithér separately or in combination. (Stayton, & Ainsworth, 1973.)

In regard to behaviors relevant to physical contact, there is somewhat
more stability, perhaps because the measures arc based on a composite of
behaviors rather than upon one isolated behavior--and in this they resemble
the measure of pocitive greetings in enter-room situations, 1In any event,
sccond-quarter positive responses Lo being picked up and held are stronily
correlatel wilh thiri-guarler posilive responses (.80), and also with fourth-
quarter measures (.72} while third- and fourth-quarter responses are also
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stronply corrcletod (,7h), 1t mey be nobel, however, that first-quarter
responses are uol sieniticantily related to behaviors in any of' the sabsequent
quarters, [t appeavs thal an intant Jdoes not stabilivze his vositive
respensces to physleel contuet until sometiime after the {irst three months of
lite have pasced, anl thiz furiber sur-osts that it is an infart's experience
in physical contael that sets the patiern rather than any innate, consti-
tuticnal determinanty, Similar finlings cumerge for nepgetive response to heiny
picked up ani h2ld, turther confirming the above-reporled findinge, Similarly,
babies' pusitive respenses Lo being put «+down in the first quarver have zero
correlation with rospoases Lo pub-down in cubsequert guarterc, but second- and
third-guarler positive respunses are corvelated strongly (.80), and third- and
fourth-gumrier responces are aleco significantly correlated (.h1), Negative
responses 1o beins put down (ollow the same pattern, although in each case thae
correlaticns are less (indeed short of sinnific‘nccs than in the case of
positive responses to put-down, (Blehar, Ainsworth, & Bell, in preparation.)

Thus, in summery, our findings to date do not support the hypothesis that
constitutional difierences in the initial stiength of altachment behaviors
account for lat » diiferences in these behaviors in the latter helf of the
first ycor of life, On the olher hand, ani this will be discussed further ir
a later scelion, the weight of the evidence in the present study suggests that
34 Mferences in maternal behavior and hence in mother-infant interaction are
very much more poteni than initial constitulion in determining the strength,
frequency, and orgenization of both attachment behaviors and other behaviors
that enter in to determine the Quality of ithe infant-mother attachment
relationchip,

%
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Objective 3. Hierarchical Orpunization of Attachment Behavior

This third objective involved special attention to the last quarter of
the first year, to sce whether (and, if so, how) attachment behaviors become
integrated, hierarchically organized and directcd by plans, and to identify
dimensions in terms of which individual differences in organization might be
assessed. The three main approaches have been: a factor analysis of {ourth-
quarter behavior at home, an assessment of the balance between exploratory
and attachment behavior at home, and a series of analyses of behavior in the
strange situation at the end of the first year.

Factor analysis of infant behavior at Lome. Stayton and Ainsworth (1973)
reported a prelimindry factor ana1y51s of fourth—quarter behavior at home-~
based on a matrix of intercorrclations that was incomplete because it did not
include any mecasures of behavior involved in interaction across a distance.
Two factors were found that accounted for 587% of the variance. The highest
loading on Factor I was found for crying when the mother leaves the room,
with a positive loading of .875. Other variables with substantial positive
loadings were frequency of crying, duration of crying, and negative and mixed
greetings when the mother enters the room. Negative response to being put
down was also loaded positively. Variables with substantial negative loadings
were positive greetings to the mother when she enters the room and positive
response to being put down. Positive response to being held was also loaded
negatively. We interpret Factor I to represent an insecurity-security dim-
ension of the infant-mother attachment relationship. At dits positive pole

this factor seems to reflect a baby's anxiety about his mother's accessibility
and responsiveness.

Factor II is clearly related to response to physical contact. The measure
with the highest loading was negative response to being held with a loading of
.631. Initiation of being put down also had a high positive loading, as did
duration of crying. The measure with the highest negative loading was stopping
crying when picked up (-.635). Other variables with high negative loadings
were initiation of being picked up and positive response to being put down, while
positive response to being put down had a moderate negative loading. Tactor II
scems to reflect the degree of distress or ambivalence versus enjoyment an in-
fant experiences in physical contact with his mother.

It is my opinion that the addition of further behavioral measures will
not disturb Factor I, and that a security-insecurity dimension will be con-~
firmed as the first dimportant qualitative dimension of the infant-mother at-
tachment relationship--one that was indeed suggested by the study of Ganda
babies (Ainsworth, 1967). The addition of further measures may affect Factor
IT or possibly yield a third factor. My hunch is that negative response to
physical contact reflected by the positive pole of Factor II will prove to be
related on one hand to the avoidant, defensive behavior shown by some infants
in the strange situation at one year of age, and on the other hand to maternal
rejection-~rejection that is expressed perhaps primarily through behavior when
in physical contact.

Attachment-exploration balance. Another approach to the organization of
attachment bchavior in the fourth quarter of the first year consisted of an
assescment, thrvough a classificatory procedure, of the balance between erplora-
tory and attachment behavior shown at home (Ainsworth, Bell, and Staytcn, 1971).
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It had been expected that some infants would emphasize exploratory behavior at
the expensge of attachment behavior, that others would emphasize attachment be-
havier to the disadvantage of exploratory behavior, but that the majority would
have a healthy balance between the two, As it turned c¢vt, a few infants em-
phasized exploratory hehavior at the expense of attachment behavior, but ncne
seemed to do the reverse., It scems likely that the latter pattern does not
emerge until the sccond year of life, it one is to judge from clinical and
anecdotal observations of behavior beyond the first year, Nevertheless, a
clagsificatory system consisting of five groups was formulated on the basis of
a "by eyebull" cluster analysis of fourth-quarter behavior, and each baby was
classified therein by two or more independent judges. Reliability of classifi-
cation was saticfactory and any discrepancies among judges were resolved in
conference,

Although it is not possible here to describe the classificatory system in
any detail, the five groups may be conceived as representing points on a con-
tinuum, At the "good" end of the continuum, infants showed duc interest in
both exploratory and attachment behavior, and the transition between one and
the other was smooth. As one proceeded toward the 'bad" end of the continuum
the transition between exploratory and attachment behavior became difficult,
reflecting an incrcasingly greater mismatch between infant and mother in re-
gard to timing of proximity and contact, with the infant's attachment behavior
becoming increasingly more ambivalent. It scemed to be the quality of attach-
ment behavior, and perhaps also the quality of exploratory behavior, and the
shift from one to the other that was significant rather than the quantitative
balance between them.

Assessment of strange-situation behavior. It may be recalled that the
strange situation was devised and used in order to throw light on the use of
the mother as a secure base for exploration (i.e.,, the balance between explora-
tory and attachment behavior, response to separation and reunion, and response
to a stranger by observing infauts in an unfamiliar situatdion.) The situation
consisted of eight episodes: an introductory episode, a free-play episodé with
mother and baby alone, an episode in which a stranger enters and eventually
attempts to engage the baby in interactive play, a separation episode in which
the baby is left with the stranger, followed by an episode of reunion with the
mother. Then followed another separation episode in which the baby was left
alone, an episode in which the stranger returned by the mother remained absent,
and finally a second episode of reunion with the mother.

The findings relevant to the use of the mother as a secure base will be
reported later, as will those relevant to behavior towards the stranger. Here
we shall be concerned chizfly with responses to separation and to reunion after-
wards. Indeed, it has proved to be responses to reunion rather than responses
to separation that emerged as the more significant for imlividual differences in
the organization of infant-mother attachment.

Ainsworth and Wittig (1969) reported a preliminary classification of
strangc-situation behavior, which was further refined by Ainsworth, Bell, and
Stayton (1971). This classification was bascd chiefly upon infant responses to
the mother in the rcunion episodes of the strange situation. The differenti-
ations arone the various groups and subgroups of the classificatory system
suggested that four major dimensicns of behavior toward the mother were parti-
cularly relevant: (1) proximity- and contact-seeking behavior, (2) contact-
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maintaining behavior, (3) proximity- and interaction~avoiding bechavior, and

(4) contact- and interaction-resisting behavior. The three maln groups in the
sttrange sltuation classiflcation can be roughly differcntiated as follows.
Group A showed conspicuous proximity avoiding in the reunion eplsodes with
relatively little contact maintaining or proximity and contact secking. Croup
B showed conspicuous proximity and contact secking in the reunion ¢pisodes with
little or no avoiding or resisting behavior. Group C showed conspicuous con-
tact- and interaction rcsisting behavior in the reunion episodes, with 'strong
proximity seeking and contact maintaining as well--but little or no proximity
avoilding. We have advanced the opinion that these classifications reflect
significant differcences in the quality of the infant-mother attachment rela-
tionship.

A variety of analyses are pertinent to our claim that the strange-situ-
ation elicits behavior in terms of which an infant can be reliably classified
in terms of quality of the attachment relationship: discriminant analyses
that support our claim that the classiflicatory system can be objectively and
reliably applied: a factor analysis of strange-situation behavior that pro-
vides further evidence that the variables that entered into the classific-
2tory system are relevart to significant behavioral dimensions; a comparison
betveen infants' behavior in the strange situation at the end of the first
year and his behavior dt home in the last-quarter of the first year (an
analysis that is relevant beth to the validity of the strange-situation
classification and to the stability of infant behaviors pertinent to the
attachment relationship); a comparison between infant's behavior in the
strange situation and maternal behiavior at home; and, finally, analyses that
demonstrate significant relationships between strange-situation classifica-
tion and a varlety of other behavioral assessments both much earlier, much
later, and contemporaneous with the time at which thé strange-situation
assessments were made, namely, at the end of the first year.

The findings of the discriminant analyses were reported by Ainsworth,
(1973b) so a mere summary of the findings will be.reported here. The first
analysis was undertaken with 55 subjects-=-23 of the infants in the main
project, plus 32 infants from Bell's (1970) study--whose behavior had formed
the basis for the classificatory system. The analysis yilelded two discrimi-
native functions which provided highly significant discriminations among the
threec groups, A, B, and C (p = .00001; p = .0048). The first discriminant
function correlated negatively with avoiding the mother in reunion episcdes,
reslsting the stranger in separation eplsodes and distance interaction with
the stranger (characteristic that distinguish Group A from the other two
groups), and positively with maintaining contact with the mother in reunion
episodes, seeking proximity to her in the second reunion episode, and also
resisting contact and interaction with her in the first reunion episode
(characteristics of either Group B or Group C or of both that further dis-
tinguish them £+ a1 Group A). The second discriminant function sharply dis-
criminated Grouy B from Group C. The behavioral variables correlated posi-
tively with this function are resistant behavior to the mother in the reunion
episodes and resistant behavior to the stranger in the first separation epi-
sode (behaviors characteristic of Group C), whereas the chief variable that
correlated negatively with this function was sccking proximity to the mother
in the second reunion episode (which is characteristic of Group B). Thus the
discriminant analysis serves as con{irmation of variables highlighted in the
classificatory system and of the reliability with which the classification
was done.
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4 more stringent test was to undertake a discriminaat 2nalysis for a
new sample of 51 subjects, The findings are shown in Figure 1. Again two
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Insert Figure 1 about here
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discriminant functions emerged, which ylelded good separation among the- three
groups, although with less distance ba2tween them than did the first discrimi-
nant aunalysis, The correlations that describe the two discriminant functions
vere sinilar to those of Lhe first zaalysls. An even more sevore test was to
assign the 51 new subjects scores derived from the discriminant functions of
the original 55 subjects, and even this yielded a significant discrimination--
which 15 almost never obtained in this kind of analysis.

A discriminant analysis was also undertaken for the total sample of 106
subjects of the classification of Group B subjects into its four component
subgroups, This also yielded a highly satisfactory discrimination., Unfortu-
nately the numbers of subjects in Groups A and C were too small to check the
discriminaticn of their component subgroups.

A factor analysis was alsn undertaken of strange situation behavior based
on 33 variables for the full sample of 106 subjects., The variables werec as
follows: proximity and contact seeking, contact maintaining, proximity and
interaction avoiding, contact and interaction resisting, distance interaction
and scarch behavior, as scored for both the mother and the stranger in each
of the relevant cplsodes. The Harmon Minres program with a Varimax rotaiion
was used. One, two, three, and four factor solutions were sought, Of these
the three factor solution conveyed the most information.

Table 1

Strange Situation Behaviors with High Loadings on Factor 1

Behavior Factor Loading
Proximity & contact seeking to mother in Episode 8 .655
Proximity & contact seeking to mother in Episode 5 (.352)
Contact maintaining to mothcr in Episode 8 .595
Search for mother in Episode 4 (.307)
Proximity & interaction avoiding of mother in Episode 8 ~-,768
Proximity & interuction avoiding of mother in Episode 5 -, 581
Contact & intera-.tion resgisting to mother in Episode 8 (-.334)
Distwice interactioan with stranger in Episode 7 (-.322)

o ———— -

The three factors accounted for 307 of the variance. Tabhle 1 shous
the variables with the highest loadings on Factor 1. This first factor is
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a bipolar factor that contrasts seeking to gain and to maintain proximity
ad contact with the mother with avoiding proximity and interaction with
her in the reunion cpisodes. In other words, it is concerned vith stress-
heightened attachment behavior versus stress-activated avoidant bebavior
toward the mother, the stress obviously having been the separations that
preceded the reunions. This factor corresponds to the first discriminant
function mentioned earlier, in that it serves to distinguish Group A, the
avoidant group, from Groups B and C.

Factor 2 is an interesting one~-one that nore of our other analyses
have suggested, and one that is not represented in the strange-situatlion
classificatory system. (See Table 2.) The definition of Factor 2 is im-
plicit in the variables with high negative loadings, which are nearly all
pertinent to the prescparaticn episodes. It seems reasonable to suppose

Table 2

Strange-~Situation Behaviors with High Loadings on Factor 2

Behavior Factor Loading

Distance interaction with stranger in Episode 3 (.376)
Distance interaction with stranger in Episode 4 (.308)

Contact maintaining to mother in Episode 3 -.864
Contact maintaining to mother in Episode 2 . ~-. 416
Proximity & contact seeking to mother in Episode 3 ' -.628
Proximity & contact seeking to mother in Episode 2 -, 601
Proximity & interaction avoiding of stranger in Episode 3 -.733
Proximity & interaction avoiding of stranger in Episode 4 -.565

v

that a child who especially seeks to gain and to maintain contact with his
mother in Episode 2 is wary of the strangeness of the new environment, since
nost babies during this episode explored the new environment and paid rela-
tively little attention to their mothers. It also seems reasonable that a
child who avoids the stranger in Episode 3 and seeks to gain and to maintain
contact with his mother is showing some degree of fear or wariness of the un-
familiar person. Although no variable had a high positive loading, the two
with the highest loadings further confirm the interpretation that this fac-
tor has to do with fear-wariness of the unfamiliar.

Like Factor 1, Factor 3 is relevant to the behaviors that entered
into the classificatory system.  Table 3 shows that at the positive pole
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Table 3

Strange-Situation Behaviors with High ﬂoadings on Factor 3

Behavior Factor Loading
Contact maintaing to mothur in Episode 5 . 685
Proxindty & cuitact seeling to mother in Episode 5 554
Contact & interaction veslsting to mother in Episode 5 655
Contact & interaction resisting to mother in Episode 8 (.343)
Contact & interaction resisting to stranger in Episode 4 .629
Contactl & Intecaction resicting to stranger in Episode 7 470
Contact maintaining to straager in Episode 4 . 490
Contact: maintaining to stranger din Episode 7 (.350)
Proxdmity & contuct seeklng to stranger in Episode 4 (.333)
Distance interaction with the mother in Episode 5 -.473
Distance interaction with the mother in Episode 8 -.406
Proximity & interaction avoiding of the motherin Episode 5 -.400
Distance interaction with the stranger in Episode 4 -, 4062
Distance interaction with the stranger in Episode 7 ~.456

of this blpolar factor are behaviors that in combination suggest stress-
induced ambivalent reactions to both the mother (in the first reunion
eplsode) and to the stranger (in the separation episodes)-~~the ambiva-
lence being implied by the combination of seeking to gain and to main-
tain contact with resisting contact and interaction. Bechavior of this
sort is characteristic of Group C babies. On the other hand, the non-
ambivalent heightening of seeking to gain and to maintain proximity and
contact, especially in the second reunion episode, 1s characteristic of
Group B babies (especially subgroup B3) and is loaded on Factor 1. The
variables negatively loaded on Factor 3 reflect behaviors characteristic
of infants clasgified in Subgroups B] and By, namely, distance interac-
tion with the mother in the recunion episodes, rather than conspicuous
proximity and contact seeking, mingled with some actual avoidance of

her in the first reunion episode. This pattern is associated with rela-
tively much friendliness with the stranger in the separation e¢pisodes--
although across a distance.

It may be seen that the factor analysis supplements the discrimi-
nant analyses in indicating the variables in terms of which individual
differences in the organization of the infant-mother relationship may
be defined. Furthermore, the emergence of the second, fear-of-the-
strange {actor, is cvidence of the contribution that factor analysis can
make to the analysis of complex data. All of our other analyses so em-
phasized the significance of the quality of the infant's relationship
to his mother that they obscured individual differences specifie to
fear-warincys of the strange and of stranpgers.
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Further rwltivariate analy:it. David Cennell of Syracuse University
and Saul Rosenberg ot the Upstate Medical Conter of lfew York State asled
to use our strunge~sitvation data in order to try oul further multivarlate
analysis, They weve particularly interesto! in these data becuuse of the
results of our disceriminant analyses (reported earlier), and because it is
very unusual to encounter classificatory data in which gueh clear-cut dis-
crimlnations ave inplicit., A first draft of thelr {indings is now available
to us, It is not pousible here to reproduce their highly technical argument
in detail. 1In summary, however, they undertook a "pattern analysis' of 75
variables yiclded by our strange~situation technique as neasured In 104 sub~
jects, and compared the resulting classification with the classifications of
the same subjects as we had originally identified them.

Thelr analysis proceeded according to the following steps. (1) A pre-
liminary analysis was undertaken to reduce the original set of 75 variables
to 42, (2) On the basis of the originel 75 variables, however, . "nearecst
nelghbor' ¢valuation was undertaken. Even on the basis of an unweighted
analysis "including numerous irrelevant dimensions' an agreement of 65% was
obtained with the original classification--a result coasidered to indicate
extremely high agreement under the circumstances. Nevertheless, this analy-
s15 suggested the advisability of including subgroup By as part of Group A,
and subgroup B4 as a part of Croup C. (3) The next step was a cluster analy-
sis based on 42 "refined" variables, using the Nonlinear Mapping algorithm
described by Sammon (1969). This analysis also suggested that Bj subjects
were associated with Group A and By with Group C. This suggestion was tested
by F ratios and discriminant analyses, and confirmed. (4) A pattern analysis
was undertalien, containing two basic measurement evaluation algorithms--the
"probability of confusion" and the "unimodal discriminant measure''--as out-
lined by Sammon (1970). This analysis resulted in a set of 13 highly dis-
criminating variables, and in three linear discriminants. The classification
matrix for the discriminant technique resulted in a 95.27% agreement with the
original Ainsworth classifications. ,

Connell and Rosenberg concluded that thelr analysis confirmed the
clagsification system #mplicit in our technique, with but minor qualifications.
They also point out that they have produced a set of discriminant weights which
can be applied to measurements derived from our technique, providing an objec-
tive method for assigning subjects to the various classus.

Needless to say, I welcomed this entirely objective evaluation of our
strange-situation classificatory system, and its encouraging outcome. Never-
theless, this and other earlievr-cited findings of multivariate analyses, al-~
though demonstrating objectively verifiable individual differences in the or-
ganlzation of socilal behavior in a laboratory situation, are of little signi-
ficance 1f 1t cannot be demonstrated that different organizations of strange-
sltuation behavior are congruent with individual differences in behavior
characteristically manifested in the natural environment of the home.

The home behavior of the stranpe-situation groups was explored in two
main waysf”’kii"h}“H“Ebaﬁa?iébn of the strange-situation classificatory‘groups
with the groups cmerging from the clasgification of attachment-exploration bal-
ance previecucly mentioned, and (2) by calculating the means of each of the

groups for a varicty of measures of behavier shown at home in the fourth quarter.
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The attachuent-crploration balance classifications were found to be
highly congruent with the strange-situition clousifications. ‘The detaily
are complex and since they have been reported by Ainzworth, Bell, and
Stayton (1971) they will not be reported in detall here. Suffice it to
say that the infunts who in the strange~situation showed hedghtened but
unambivalent attachment behavior toward their mothers in the reunion epi-
sodes were found at home to have a nice balance between exploratory and
attachaent behaviors with a smooth transition between them, whereas both
those who showed avoidance of the mother and those who showed ambivalence
toward her in the reunion episodes of the strange situation demonstrated
in their home behavior difficulty in using the mother as a sccure base
from which to explore and in making a smooth transition from exploratory
to attaciment behavior,

Adngvorth (1973b) reported the mean scores for cach of the stranpe-
situition grouns on each of the fourth-quirter measures of infant behavior

e

at lione that have heen so far obtained, Group B was compared with cach of
Greups A and C, and most of the differences were significant by t test.
Group B infants more frequently than those of the other two groups greeted
the mothur positively when she entered the room after an absence, responded
positively when they were picked up and held by her, initiated being picked
up by her, and complied with her verbal commands., Also more frequently

than Group C, but not more than Group A, they responded positively to being
put down, and followed the mother when she left the room. The infants of
both A and C groups, more frequently than those of Group B, cried when their
motheru:left the room, and indeed cried mora in general. They also more
frequently responded negatively to being held, and yet Group A infants also
responded negatively to being put down--which smacks of ambivalence. Group
C infants, more frequently than Group B babies, cried in greeting the mother
when she returned after an absence.

Correlations between home behavior and strange-situation behavior were
also calculated, Ainsworth (1973b) reported some of the most notevorthy
correlations from a large matrix., Perhaps the meot crucial home behavior
for "predicting" strange situation behavior was responding positively to
being held by the mother. This was positively correlated with sceking proxi-
mity and contact in the reunion episodes of the strange situation (.62) and
with seeking to maintain contact once contact has been achieved (.52), 1t
was negatively correlated with avoiding the mother in the reunion episodes
of the strange situation (~.51) and with a composite score of resistant and
avoidant behaviors (-~.68). A second notable finding is that neither crying
frequency and duration nor frequency of crying when the mother leaves the
room at home were significantly correlated with crying in the strange situ-
ation, Distress occasioned by separation in an unfamiliar situation is not
a dependable criterion of the quality of an infant's attachment relationship
with his mother, 1t was the negative behaviors in the reunion episodes of
the strange situation that werc most clearly related to attachment behaviors
at home. A composite score of avoidant and resistant strange-situation be-
haviors was positively related to duration of crying at home (.59), frequency
of crying at home (.52), and protesting being put down after having been held
(.62), It vas also related to a resistant behavior at home, namely, respon-
ding neratively to being held (.46). It thus seems that anxious and ambivalent
behaviors at howe "prediet" avoidant and resistent behaviors Jn the strange
situation. Tne composite score of negative strange~situation behaviors was
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wepgatively corvelated to the foflesing baoe beiaviors: poritive response to
bedng held by the mother (~.0%), »wuxtivv reaponsces to bedng put down by her
(-.78), and f{requeney of init1¢~.ug buinL p4<;:d up by her (~.45). These
findings stroagly sup o-nt that an Juiunt v eajeriences In contact with his
zother have an dmport. ot effect o the dcgrev of anxiety and amblvalence he
feels in interaction with her, @l the extent to which he uses a primitive,
avoidant defenue,

Finally, a nunbcr of lines of evidence stem from other studies (or
other segmuints of data wualysis of the prescut study) Indicating that the
differences in the quilitative organtzation of the infant-mother attachment
relationship vepresented In the strange~situuation classificatory groups are
"predicted" by mother-ianfant intcraction at home in the first year, and in
turn "predict" aspects of infant development of other than infant-mother
attachment, These will be menticned only briefly here, since they will be
dealt with more fully In later sections of this report.

(1) Hother—infant intcraction in the fecding situation in the first
quarter, TInfants whosr wothers' feeding pracLicca werc characterized by a
relatively high degree of sensitivity to infant signals were classified as
Group B in the strange situation at the end of the first year, whercas
those whose nothers' practices were relatively insensitive were claabified
as ecither Group A or Group C. (Ainsworth and Lell, 1969).

(2) Mother-infant interactioa in face-to-face situations in the first
4uarter. TAs raportcd carlier (sec page 21) infant behavior in n face-to-
face interaction was compared for three groups, identificd in terms of
strange-situation classifications at the end of the first year--Subgroup Bj,
Subgroups B anc B2 combined, and Groups A and C combined. In nearly all of
the comparisons B1/B2 were intermediate between the other two groups, so our
present report will be concerned only with the comparison between the group
that eventually was classified as scecurely attached (B3) and that which was
eventually classified as insccurely attached (A/C). Babies who later were'
identified as securely attached, more than those who were later identified
as insecurely attached, VOCdllZEd to their mothers in face-to-face situations
in the first quarter. They also behaved more intensely--e.g., with fuller
smiling, and/or some combination of smiling with vocalizing, bouncing, etc.--
than did those who later were identified as insecurely attached. Even more
striking (as reported on pp. 45-406) was the finding that the potential secure-
attached group showed several attachment behaviors differentially to the
mother even in the first quarter, whereas the potential insecure-attached
group appeared Lo be non-differential. TFurthermore, it was clear that the
motherg of the potential secure-attached group differed in their face-to-face
behavior from the mothers of other groups (see page 44y, The implication
is that first-quarter mother-infant interaction in face-to-face situations,
like mother-infant interaction in the feeding situation (and presumably
wother-infant interaction as a whole), is already influencing the develop-
mental processes that will eventually determine the nature of the attachment
relationship--quulitative differences which will be reflected in strange-
gituation behavier at the ead of the first year. (Blehar, Licberman, and
Ainsworth have a paper in preparation reporting the first-quarter fac -to-
face analysis.)
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(3)  Infaul bebaviors and matermal attitudes in respect to physical

contact In the fonrth cusrter, A dotailud ethological kind of unalysis of
infane behavior [n respeet Lo physical contact in the fourth quarter yiclds
signifjcant differences betueen strange-situation groups, and in particular
a differentliation hetween Gieup A infant and others. Furthermore, inferences
from maternal behavior and from interview material strongly suggest that
mothers of Group A babies are not only rejeeting, but express their rejec~
tion through thejr behavior when in physical contact, The avoidant behavior
s0 characteristic of Group A babies in the strange situation is hypothesized
to stem in large part from an approach-avoidance conflict in respect to-
physical contact with a rejecting mother, (Main and Ainsworth have a paper
in preparation rceporting this detailed analysis of behavior relevant to
physis al contact.)

(4)  Developrent of tle concept of the object. Bell (1970) found that
babies classified as Group B in terms of strange~situation behavior at 49
weeks of age tend in comparison with non-B babies: (a) to be more advanced
in the development of the concept of the person as permanent than in the
developrient of the concept of zn inanimate object as permanent during the
period from 8 to 13 months of age, (b) to be more advanced in person~-perma-
nence than non-B babies are in object-permanence throughout this period,
and (c¢) by 13 months to be morc advanced than non-B babies even in object
permanence (i.e., the concept of the inanimate object as permanent). Thus
the orpanization of the attachment relationship is found to be related sig-
nificantly to the uaspect of cognitive development to which Plaget assigned
a leading role in the sensorimotor period. Bell suggested that differences
degrece of harmony in mother-infant interaction in the course of the first
year was primarily responsible for differences in both the development of
the object-concept and in the infant-mother attachment relationship.

(5) ILxploratjon, play, and level of cognitive functioning. Main (1973)
found that strange-situation behavior at the end of the first year was signifi-
cantly rclated to a number of behavioral measures at 21 1/2 and 22 months--
measwres reflecting various facets of exploration, play, and cognitive func-
tioning. Tor example, Group B babies, in comparison with non-B babies, had
higher IQ's, showed nore cooperation and more "game-~like spirit" in the in-
telligence test-situation, showed longer bouts of exploratory behavior in a
free play situation, engaged in more interactive play with an adult playmate,
emitted less aggressive behavior in the play situation, and less frequently
avoided the adult playmate. Furthermore, avoidant and resistant behaviors
in the strange situation at 12 months showed different patterns of correlation
with measures of exploration, play and cognitive functioning at 21 1/2 and
22 months, - ‘

Findings such as these strongly suggest that qualitative differences in
mother-infant interaction shape the organization of the infant-mother attach-
ment relationship, and that the nature of this relationship and/or the con-
tinuing nature of wmother-infant interaction exert influence on a variety of
aspects of later development.,

Objective 4. Influence of Imvironmental Variables

OSSR Ao

Let us discuss the data analysis relevant to this aim under three headingps:
maternal behavior, the enviromment sother arranges for the child, and relations
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to other familiar people.

1. Matemal Behavier

A varicty of analyses have traced the relationship between maternal
and infant behavior. A relationship has been traced in regard to the
following infant behaviors: crying, obedicnce, behavior in physical con-
tact, responses to leave-room and enter-room situations, behavior in face~
to-face interaction, and behavior in the strange situation, In addition,
mother-interaction in the feeding situation has been examined. ’

Infant crying and maternal responsiveness to it, The findings of
this analysis have already been reported by Bell and Ainsworth (1972) and
will only be summarized here. Three measurces of maternal behavior were
derived from the coding of infant crying: the percentage of infant crying
episodes altogether ignored by the mother, and the length of time in min-
utes per hour that a baby cried without his mother responding, and her
effectiveness in terminating the cry measured by the mean number of inter-
ventions she undertovok before crying was terminated., 1In addition the type
of intervention used was noted and the effectiveness of each type.

Let us consider the interventions first., The most frequent inter=-
vention throughout the first year was to pick the baby up for no other pur-
pose than to institute centact with him, This was also the most effective
intervention throughout the first year, although feeding (which occurred
much more rarely) was also effective., The least effective intervention was
merely to talk with the baby without coming closer to him, (These findings
support the concept of crying being a signal that promotes proximity and/or
contact.) As might be expected, mothers who were more effective in termi-
nating crying had babies who cried less--but this held only within the time
period being examined, i.e., within the quarter year 1in question. There was
no significant correlation between maternal effectiveness in any one quarter
and amount of infant crying in subsequent quarters. '

The stability of maternal response to crying was examined. Ignoring of
crying tended to be a stable maternal characteristic--with mothers who ignored
relatively many cries in the first quarter tending significantly to ignore
cries in the second and third quarter as well. Duration of maternal unres-
ponsiveness was even more stable, with mothers who were unresponsive in the
fourth quarter tending to have been so throughout the whole first year of
the baby's life. These findings are in contrast to the findings of infant
behavior. The amount an infant cried initially (i.e., in the first quarter)
was not significantly correlated with how much he cried later on. Indeed,
amount of crying did not tend to become stable until the latter half of the
first year.

Within the first quarter there was no significant relationship between
either the frequency of infant crying and frequency of maternal ignoring or
duration of infant crying and duration of maternal unresponciveness, but
within each of subsequent quarters there was a significant tendency for babies
to cry more frequently and longer whose mothers ignored them or delayed in
responding to them (Note: a correction for confounded measures was n:zeded
and used for these within-quarter comparisons). The most striking finding,
however, was that maternal behavior in one quarter was significantly related
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to dinf:at behavior in the subsequent quarter. Thus mothers who were unres-
ponrive in one guarter had babies who cried more in subscquent quarters. This
1s taken as evidence that to respond to infant crying makes it less likelv to
recur in later months, while to ignore it or to delay in rospond;ng to it tends
to make the infant cry relatively more in later months. Certainly by the (nd
of the first year those bables who cried most frequently and for the longest
time were babics whose mothers had been unresponsive to crying throughout the
first year. On the other hand, the amount that a baby cried in one quarter did
not tend to be related to maternal ignoring or unresponsiveness in subsequent
quarters~-at lcast not at the beginning of the first year. ‘There is some evi-
dence, however, that in the seccond half of the first year babies who cry for
relatively long times in one quarter had mothers who are unresponsive in the
subsequent  quarter, as though a vicious spiral effect were operating.

These findings, together with the findings that maternal unresponsiveness
1s more stable over time than infant crying, give evidence of direction of ef-
fects., Maternal responsiveness-unresponsiveness seems to have more effect on
subsequent Infant crying than infant crying has on subsequent maternal behavior.
(The methodology here is noteworthy, It is a correlational method, in which a
measure of infant behavior and one of maternal behavior are made at four suc~—
cessive points in time, and correlated with each other in all possible ways.
When experimental control is not possible, this method is a reasonable alter-
native solution to the problem of sorting out direction of effects in mother-
infant interaction--and the Bell-Ainsworth study is the only one so far that has
managed to tackle this problem in regard to human behavior.)

Thus 1t appears that the promptness of maternal response to crying tends
over time to reduce the incidence and duration of crying. Promptness appears
to be more important than responding with the "right" intervention that will
quickly terminate the cry in question.

As reported ecarlier (page 18) the findings suggested that crying, although
entirely expressive at first, tended to become a mode of communication by the
fourthr quarter. This prompted an assessient of non-crying modes of communica-
tion--facial expression, gesture, and vocalization. It was found that those
babies who had the most varied, clear, and subtle modes of non-crying commu-
nication had mothers who responded relatively promptly to crying signals. Fur-
thermore, mothers who were promptly responsive to crying were relatively sensi-
tive to infant signals and communications of all kinds. Therefore, the rounded
picture of the influence of maternal behavior suggests that a mother who is
responsive to infant signalling behaviors, including crying, helps her baby
to communicate in ways other than crying rather than merely reducing the amount
the baby cries.

Infant separation protest, followinpg and greeting as related to maternal
behavior. Since Stayton and Ainsworth (1972) have reported on these, only
a summary will be given here. None of these infant behaviors (fourth-quarter
measures) were related significantly to the two measures of maternal behavior
pertinent to leave- and enter-room situations, namely, frequency of leaving
the room, or frequency of acknowledgemcat of the baby upon entering the room.
Six other measurces of matermal behavior were examined, however, four stemming
from the rating scales mentioned on page 14, and two from the analysis of
crying.

1
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Crying wivu mothei louves the room was pouitively end significantly cor-
related with =aternal ismoring of ciying (.453) and duration of maternal unres-
ponsiveness Lo crying (.%6), and n-gatively relqted to infant signals and com-
muadcations (-.40), Yelleudng the nother when she leaves was positively cor-
reJated with naternal accessibility (L48) and with her sensitivity to signals
(.40). Positive greetiny to the mother when she enters the room was positively
related to mutemal acedplince (.50), cooperation (.49), and sensitivity (.46),
and negatively related to maternal ignoring (-.42) and delay in responding to
crying (-.40), Although erying and mixed responses to mother's entrance were
not signiflicanily correlated with any of the waternal variables, the direction
of the correlations is identical with those for crying when mother leaves the
room, and in cach case opposite to poslitive greeting., To highlight the most
impoxtent findings, a mother who is insensitive to her baby's slgnals in gene-
ral znd who is uaresponsive to his crying in particular is likely to have a
baby who more frequently than others protests lier departures in the familiar
environment of the home (mot, however, in the strange situation), whereas a
mother who is sensitive to signals, cooperative, accessible, and accepting (as
the mothers of all our securely attached babies were) is likely to have a baby
who follows when che leaves rather than protesting her departure, and who greets
her cheerfully when she returns from a brief absence,

Infant obedience and maternal behavior. Stayton, Hogan, and Ainsworth
(1971) reported on this toplc; their findings will be summarized here. The
infant measures in this study were: compliance Lo maternal verbal commands,
"internalized controls" (indicated by instances in which a baby inhibited
himself from carrying through a previously prohibited activity), IQ (as mea-
sured by the Griffiths scale), and sex. The maternal measures were: frequency
of verbal commands issued, frequency of physical intervention (in lieu of or
to follow up verbal commands), the extent to which the mother allowed the baby
floor freedom, and behavior as rated on three of the fourth-quarter scales--
sensitlvity-insensitivity, cooperation-interference, and acceptance~rejection.
The analysis of the data proceeded in three steps: a matrix of intercorrela-
tions, a step-wise regression analysis with infant compliance as the criterion
measure, and a principal-components analysis,

To summarize, the findings were that sensitive, accepting, cooperative
mothers tend to have babies who obey their verbal commands. Maternal emphasis
on discipline as reflected by the frequency of verbal commands was essentially
uncorrelated with infant obedicnce, and the frequency of physical interventions
was negatively related to obedience., The development of internalized controls
seemed also to be related to maternal sensitivity, acceptance, and cooperation,
but degree of floor freedom allowed and IQ also played a part in this develop~
ment, In short, infants who have had harmonious interaction with their mothers
tend tr be predisposed to comply with their wishes and to build up a basis of
internal control, whereas infants who have had relatively disharmonious inter-
action, and especially those whose mothers attempt to instil discipline by
forceful reinforcement of commands, tend to be relatively disobedient.

The relationship between maternal and infant behaviors in physical contact.

Before considering the relationship between matemal and infant behaviors
it is {irst necessary to consider the "normative' changes in maternal physical-
contact behavior throughout the first year and also its stability,
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The total amount of holding deercases progressively from 20 minutes per
hour in the first quartcr to less thun 6 minutes per hour in the fourth. The
nean duration of a pick-up cpisode shows a similar decline. On the other hand,”
the frequency of pick-up episodes remains essentially constant thoughout the
first-year--about threc per hour. In the first quarter 69% of pick-up episoles
were for routine purposvs--feeding, diuspering, transport, ctc.--whercas in the
fourth quarter 797 were for non-routine purpeses. The proportion of pick-up
episodes in which the wother demonetrated affection to the baby remained fairly
stable throughout the first year, ranging from 12% to 18%. The proportion of
pick-up episodes in which the mother played or iInteracted with the baby peaked
in the second quarter (197%), but accounted for only 10%  pick-up episodes in
the fourth quarter when interactive play was more likely to occur when infant
and mother were not in physical contact. The proportion of pick-ups that con-
stituted interference with the baby's autonemous activity was very small in the
third quarter (3%)--and Indred was impossible te assess before then--but in-
creased to 137 in the fourth quarter. fThe puoportion of holding time charac~
terized by tender, carcful maternal behavior vus relatively large in the first
quarter (33%) but declined gradually until the fourth quarter when it was 14%.
The proportion of holding time characterized by inept, inappropriate maternal
behavior algo declined-~from 197 in the first quarter to 8% in the fourth. In-
deed, as the buby grew older not only did it become more difficult to distin-
guich careful or inept holding from ordinary holding, but aleo these qualita-
tive distinctions seemed to be less pertinent.

The stability of maternal behaviors throughout the first year was also
examined. One of the most stable of the measures was the percentage of pick-
up episodes in'which affection was demonstrated. (See Table 4.) There was
a significant tendency for mothers who showed relatively wmuch affection in.
the first quarter to continue to do so throughout the rest of the first year.

Table 4

Stabllity of Percentage of Maternal Pick-ups
in which Affection was Expressed

First Second Third Fourth
Quarter Quarter Quarter Quarter
First quarter “oe
Second quarter  40% ces
Third quarter 57 L 63** ve
Fourth quarter . 63%% .34 L 62%* ce

The proportion of time spent in tender, careful holding showed a fair degree

of stability, although this behavior was so infrequent in the fourth quarter
that the correlations of eariier quarter with the fourth quarter tended to bLe
negligible. The proportion of pick-up episodes in which the mother played with
her baby showed a substantial correlation (.61) between second and third quarter
tehavior, but oth~r corrclations were low, presumably because play while in
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contact was so infrequent in both first and fourth quarters. The proportion
of time spent in inept, inappropriate holding was impressively stable through-
out the {irst three quarters, although the correlations of fourth-quarter be-
havlor with earlier behaviors were marginally significant.

Thvee quantitative aspect: of holding also tended to show substantial °
stabillity. For example, all coefficients of correlation in the matrix for fre-
quency of pick-up episodes per hour ranged between .51 and .67. Total holding
time and mean duration of a pick-up episode also showed substantial stability.

In general, maternal behavior tended to show more stability from the
first quarter onwards (at least until and including the third quarter) than did
infant behavior, whilich tended not to become stabilized until the second quarter.
This is one line of evidence that maternal behavior i1s a more potent influence

on the rcsponse of the infant to physical contact than infant behavior is on
maternal behavior.

The interrelaticnships among the various measures of maternal behavior
are also of interest. The matrix of first-quarter behaviors was discussed
by Ainsworth, Bell, and Stayton (1972). The matrix for second-quarter behaviors
is showvm here in Table 5.

Table 5

Intercorrelations of Maternal Physical-Contact Behaviors
in the Second Quarter

~Total holding
time

Mean duration
of pick-up

% Affectionate
pick-ups

% Play pick-
ups

Number of pick-
ups per hour

% tender, careful
holding time

% inept holding
time

It may be seen that the total time spent in physical contact with the
baby was not significantly related to the qualitative aspects of holding. On
the other hand the length of a pick-up episode was positively related to the
proportion of time spent in tender, careful holding and to the proportion of
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pick-ups characterized by playful dnteraction. Conversely, the frequency

of pick-ups tended to be negatively related to these variables, while there
was also a negative relationship between frequency of pick-ups and thedr
duration. The various measures of positive quality of pick-ups (i.e., af-
fectionate, plavful, and tender ana careful) are positively and significantly
related to Inept holding. )

The matrix for the third quarter shows essentially the same interrela-
tionships, and will not be given here. The matrix for the fourth quarter is
also similar, except that the mean duration of a non-routine pick-up emerged
as significantly related to a nusber of other maternal mcasures--positively
related not only to total holdinyg time and the mean duration of a pick-up
(as might be expected) but also to affectionate pick-ups, and negatively rel-
ated not only to frequency of pick-ups but also to interfering pick-ups.

Now let us consider the relationships between maternal and infant beha-
vior. Within the first quarter it is clear that babies who were held tenderly
and carefully tended to respond positively to being held (.43) and also posi-
tively to being put down (.39), while those who were not held tenderly and
carefully tended to respond negatively to being put down (-.57). How much--
how long or how frequently--the baby was held did not seem to influence his
responses to belng picked up or put down. On the other hand, during this
first quarter, maternal incptness in holding did not scem to produce a nega-
tive responsc to physical contact as though the baby was so predisposed toward
accepting physical contact that he did not consistently respond negatively even
when holding was of poor quality.

Within the second quarter, however, maternal behavior seems to have more
impact on infant behavior. (See Table 6.) Again, it is the qualitative as-
pects of maternal behavior-that secem to have the most influence. Babies who

Table 6

Intercorrelations of Maternal and Infant Physical-Contact
within the Second Quarter

Infant Behaviors

Maternal Positive Negative Positive Negative
Behaviors to hold to hold to put-down to put-down
Total holding time .18 ~-.05 .10 .22
Mean duration of pick-~up .36 -.09 L43% -, 49*%
Number of pick-ups/hour -.19 00 -.30 AR
% Tender, careful holding .65 %% —,57%% ,81** -.36
% Affectionate pick-ups J41% -.25 57%% -.35
% Playful pick-ups 46* -.39% L54%% -.27
% Inept holding ST VA -, 57%% .27

responded negatively to being held tended to have mothers who held them in-
eptly, rather than tenderly and carefully. Tender, affectionate, and/or
playful maternal holding behavior vas positively related to acceptance of
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being put down, :5 indeed was p relatively long duration of a pick-up episode.,
It would seem that a well-rounded, plearsunt episode of holding lecaves the baby
contunt to be put dewn. On the other hand, babics who were frequently pilcked
up but held briefly tended to be the ones who protest being piut dow. . On the
other hand the toial amount of hiolding time (as distinct from its 'pacing')
did not soem to iufluence a beby's reusponse to physical contact or its cessa-
tion. Nor did the quantitative aspects of holding seem to influence whether a
baby respended positively or negatively to the holding itself,

Very rauch the same picture was yielded by the within-quarter matrices for
the third and fourth quarter, and therefore details will not be discussed here.

So far we have talked as though it is mwaternal behavior that affects in-
fant behavior, but, as was pointed out in our discussion of infant crying and
maternal responsiviness to it, within-quarter correlations between maternal
and infint behavior do not properly permit one to infer direction of effects.
For this it 1s necessary to exaniine cross—quarter correlations between infant
and maternal behavior. This task is very much more complex in regard to paysi-
cal contact behavior than it wes for crying behavior, 1if only because there
are so many more hohavioral mecasures to be considered. Within the span of
this report it 1s possible to cunsider only a few combirations of maternal and
infant behavior,

Let us consider first the relationship between maternal holding of tender,
careful quality and infants' positive response to being held. Table 7 shows
the cross-quarter correlation ratrix, It is evident that tender maternal hol-
ding behavior in any one quarter was substantially and positively correlated
wlth positive infant response to holding in all subsequent quarters. On the
other hend, positive infant behavior in any one quarter was not significantly
correlated with subsequent maternal behavior (except for the coefficient of .41
between sccond-quarter infant behavior and third-quarter maternal behavior),

It certainly appears that maternal behavior of a tender, careful quality has
more influence on subscquent infant behavior than'a positive infant response to
holding hus on subscquent maternal behavior.

Table 7

Intercorrelations between Tender, Careful Maternal Holding Behavior
and Infants' Positive Response to being Held

Proportion of holding Infant positive response to holding
time in which mother
is tender and careful 1lst quarter 2nd quarter 3rd quarter 4th quarter

First quarter  43% L 51%% L 53%% JH6FE
Second quarter .28 .65%% . 69%* L67%%
Third quarter .38 AR J40% ha*

Fourth quarter .26 25 .25 W12
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A faiily sinilar pleture vas yielded by the intercorrelations between the
percentaye ol pick-up ¢pisodes In which a mother plays with her baby and an
infant's positive response to being held., 1In interpreting this matrix, it must
be kept in mird that waternal play behavior is relatively infréquent in the
fi.¢ and fourth quarters, It may be seen from Table 8 that maternal play be-~
havior in both the wecond and third quarters was significantly associated with

Table 8

Intercorrelations betuween Percentage of Pick~up Episodes in which Mother
Play with Infant and Infant's Positive Response to Being Held

Percentage of pick~up
cpisodes in which mother
plays with jufant lst quarter 2ud quarter 3rd quarter 4th quarter

Jnfant positive response to holding

Firet quarter -,02 ~-.11 AL .20

Second quarter ~.06 J46™* ,52% L 63%%
Third quarter -,05 .52%% 46 L 58%%
Fourth quarter -.26 .29 .26 7%

infant's positive response to being held in subscquent quarters, whereas
there was no similar tenaency for infantd positive response to being held

to be asgociated with frequency of maternal play in subsequent quarters (ex-
cept for onc significant correlation between sccond-quarter infant behavior
and third-quarter maternal behavior).

Maternal affectionuate behavior in pick-up situations, on the other hand,
seems to be influenced by infants' positive response to beingheld, as shown
in Table 9. To be sure dinfant behavior in the first quarter did not seem to
influence maternal behavior significantly, but positive infant behavior in
the second and third quarters was positively correlated with maternal

Table 9

Intercorrelations between Percentage of Pick-up Episodes in which
Mother shows Affection and Infants' Positive Response to Being Held

Percentage of pick-up
episodes in which mother
shows affection lst quarter 2nd quarter 3rd quarter 4th quarter

Infant positive response to holding

First quarter .19 .13 .19 .22
Second quarter .32 41 .33 .36

Third quarter .36
Fourth quarter 28

L49%
41*

43%*
J51%%

WA
L46%
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display of affection in subscquent quurters, whereas the reverse tendency was
not as strong,

Let us present one more matrix, that between the proportion of maternal
holding time characterized by dnept and inappropriate behavior and infants'
negative respease to being held, Table 10 suggests that dnept holding is
associated with negative infant respense in subscquent quarters, but also that
in the second’and third quarters, a negative respomse to holding on the part

"U EAFRN

Table 10

Intercorrelatlons between Inept, Inappropriate Maternal Holding Behavior
and Infants' lepative Response to Peing Held

Proportion of holding Infant negative response to holding
time d4n which mother is .
inept _or dnappropriate lst quarter 2nd quarter 3rd quarter 4th guarter

First quarter .05 J42% L 56%% 24
Second quarter W11 L7 L 73 .35
Third quarter .22 . 80° . 78%% AT
Fourth quarter 24 : 535 .23

of an infant 1s associated with inept maternal behavior in subsequent quarters.
The magnitude of the correlations, especially in the second ard third quarters
suggests a very strong interaction between maternal and infant behaviors. Never-
theless, since first-—quarter infant behavior is not significantly associated with
subsequent maternal behavior, whereas first-quarter maternal behavior is signi-
ficantly associated with subsequent infant behavior, it would scem that maternal
behavior has more potent influcnce on infant behavior than vice versa,

In summary, thcere is no convincing evidence that constitutional differences
in infant cuddliness determine either subsequent infant response to physical
contact or maternal plck-up and holding behavior., On the contrary, there is
substantial evidence that maternal behavior in the early months influences sub-
sequent infant response to physical contact, although there is also some evidence
that vicilous and virtuous spirals may be set up, in that inZfant behavior, influ-
enced by maternal behkavior In previous quarters, may in turn influence maternal
behavior in subgequent 'quarters., (In these interrelationships between maternal
and infant behavior it 1s the qualitative aspects of maternal behavior that seem
more important in influencing infant behavior than the quantitative aspects.)
Blehar, Bell, and Ainswvorth intend to prepare a monograph reporting both the
developmental trends in physical contact !'chavior and the findings of this inter-
correlational analysis of infant and maternal behavior.

Main and Ainswvorth will publish a supplementary paper based on a very
Jetadiled and intensive analysis of infant behavior relevant to physical con-
tact in the fourth gearter and its relationship to strange-situation classi-
fications at the end of the first year., The analysis is too detailed to be
reported here, but the gist of the findings may be summarized as follows,
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In the fourth qui.ter Group A babies~~those who show defensive avoidant
behavior tovard thelr wothers in the reunion episodes of the strange situ-
atfon--scck contact witl their mothers in the home environment as frequently
as do Group B and C babies, But their initiations of physical contact are
tentative and/or incomplete., Thus they touch the mother, but do not clamber
up on hexr, end they tend to touch the mother's foot rather than any less
peripheral part, The active contact behaviors shown on occasion by Group B
infants arc almost entirely lacking in the Group A babies. Group A mothers
may be distinguished {rom Group B and C mothers by rejecting attitudes toward
the baby (Alnsvorth, Bell, and Stayton, 1971). There is evidence that these
rejecting attitudes express themselves to tlie baby largely through physical
contact behaviors--i.,e.,, inept rather than tender, careful holding, inter-
fering pick-ups rather than pick-ups for affcetion, and the like. It is as
though the baby, having had unpleasant experiences when in physical contact,
develops an approach~avoidance conflict relevant to it., Like other babies,
he seeks proximity and contact, but unlike other babies hée also tends to
avoid it because of his negative experiences when in contact. Consequently,

when he approaches he touches hig mother tentatively, perhaps only her foot,
and then moves away agaln.

Mother-infant interaction in face-to-face situations. So far the ana-
lysis of mother-infant interactions in face-to-face encounters has been com-
pleted only for the first quarter, and a paper reporting the findings is
currently being prepared by Blehar, Licberman, and Ainsworth, Analysis of
similar interactions in Lhe second and third quarters is also nearing com-
pletion, and will be rcported in a book by Ainsworth, Tracy, and Blehar.

The first-quarter analysis compared strange-situation groups in regard
to both maternal. and infant face~to-face bahavior. In this analysis sub-
group B3 (the "normative" secure-attached group) was compared with Groups A

and C, and with an intermediate group constituted by infant classified as
Bl and By,

In initiating face~to-face interaction Group A/C mothers tended more
frequentlythan B3 mothers merely to bend over the baby rather than vocalizing
or smiling to him (p<.05). In responding to infant initiative in face-to-
face~ interaction Group B3 mothers tended to vocalize more frequently than
did A/C mothers (p <.10), whereas A/C mothers more frequently did not respond
at all to infant initiative (p ¢.05). Group B3 mothers very much more fre-
quently than A/C mothers were sensitively responsive to infant behavior in
their pacing of interaction (p<€.001), and in persisting long enough in théir
initiations of interaction to permit the baby time enough to mobilize a res-—
ponse.(p € .005), Group A/C mothers tended more frequently than Bj mothers to
be inept and/or abrupt (p ¢ .001) in their face-to-face behavior. B3 dyads
more frequently than A/C dyads cngaged in prolenged face~to~face encounters
(p< .025) in which there was continued reciprocal interplay (p ¢ .005). A/C
dyads more frequently than B3 dyads had brief face-to-face encounters (p ¢
.005) . (In nearly all of these comparisons B1/B2 mothers were intermediate
between B3 and A/C mothers.)

The infant groups did not differ in regard to state prior to face-to-
face cencounters; the great majority of the babies were contont. B4 babies
were significantly more likely than A/C infants to initiate interaction with

4G




Ainsworth ] ' 45,

thedir mothers (p €.05). They did o throuph vocalization significantly
more often than A/C infants (p <.01), but not significantly wore Lrequ-
ently throuph snilling. Tn response to thelr mother's initiatfons of
interaction By infants «lgndficantly more than A/C infants smiled (p <
.025), and lounced or jiyeled (p ¢ .001) A/C Infants more frequently than

B3 bables fuused (pg .025). B3 babies responded more intensely to mother's
initiations than A/C babics (p ¢ .001). They displayed positive affect more
frequeatly not caly during face-to-face encounters (p 4 .005), but also
after the encouvnter was over (p€ .01). A/C infants more frequently than

By infants terminited the face-to-face interaction, usually by averting
the gaze (p £.005). (In nearly all of these comparisons B7/By babies were
intermediate betveen Ba and A/C babies.)

The remarkable thing about these findings is that differences in the
quality of the attaehment relationghip that are evident in the strange-~
situsation at the end of the first year are foreshadowed by significant
diffecrences in the quality of both maternal and infant behavior in face-
to-face interaction during the £first three months of life. We are inclined
to attribute causal significance to maternal behavior in these carly months
ar influencing not only interaction at that time but also the eventual
quality of the attachment relationship, but we acknowledge that this in-
ference is not justified solely on the basis of the findings of the first-
quarter face-to-face analysis.

Perhaps even more interesting than these findings are those that com-
pare the behavior of the infant toward the mother versus a stranger in face~
to-facc encounters in the f{irst quarter. Table 11 shows these {indings.

Table 11

Infant Behavior in [ace~to-face Encounters with Mother and
Stranger in the First Quarter

Tnfant response
to adult in facce~ Strange-Situation Groups
to-face encounter

p to M P

-

Smile .1l ns
Vocalize : . <¢.05 ns
Bounce, jiggle < .05 ns
Negatlve, fuss 2 ns
No response ns
Positive affect . £.01

during F/F
Intensity of <.0l

response
B terminates ¥/ 11.8  31. ¢.01

—— © ——

4, . .
"pls for comparivon cf o 238y group with other groups have not yot
be 1 enleulated,
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Except {for Intensity of respoase, which i a composite score based on the
number of variable cntering into the responce, all wmeasures are ol percen-
tage of fuce~to=firce encounters din whicha behavior ocecurs,

It 1y be seen that Bg dnfants respond differentially to mother and .
stranger even in the first three months of llfe. They are significantly
more likely to bounee, jiggle, and vocalize in face-to-face encounters
witl the nother and tcend to smile more frequently; they respond more in-
tensely and with more positive affect, and are less likely to terminate
the face~to-face encounter. A/C infants do not behave differentially to’
mother in cowparison with a stranger in face-to-face encounters, except
that they are more likely to reepond negatively to the mother., By/B2 in-
fants arc clearly an intermediate group. (Significance levels of differ-
¢nces of behavior toward mother and stranger have not yet been calculated
for them,  Perhaps no differcences will prove to be significant, since the
group is very small.)

Discrinination of an attachment figure from other figures is hypo-
thesized to be a necessary condition for the development of an attaclment
relationship. The present findings would suggest therefore that the devel-
opment of attachment is facilitated by the kind of interaction with their
mothers experienced by one group of infants (those who are later classified
as By) but not by the kind of interaction experienced by another group of
infants (those later classified as A or C) in that the former show differ-
ential attachment behavior toward the mother in distinction from a stranger
even during the first quarter whereas the latter tend not to do so,

Py

ernal b behavior gg hore. Ainswoth, Bell and Stayton (1971) reported on
differences among mothers of infants in differcnt strange-situation groups
and subgroups in regard to their ratings on four scales measuring maternal
behavior in the infants' fourth quartexr. These ratings showed sharp dif-
ferences among groups and subgroups. Indeed, each subgroup (except that

and By were lumped together) was asgociated with a unique combination of
maternal scores, Thus mothers of B4 babies were clearly sensitive, accepting,
cooperatilve, and accesslble, while B1/By were mid-scale in all of these chara-
cterlstics. All mothers of A and C babies were clearly insensitive to infant
signals and communications, Mothers of Group A babies were all clearly re-
Jecting; mothers of Ay babies were also interfering, whereas mothers of A
babies were ignoring but not interfering. Mothers of Group C babies were
mid-scale on acceptance-rejection, but C] mothers were interfering while
C2 mothers were ignoring,

Table 12 shows the mean scores of mothers of babies in various strange-
situation groups on further measures of maternal behavior at home in the
fourth quarter, these measures being derived from various coding analyses.
Here wa have distinguished Subgroup B3, Subgroups B1/B2, Group A, and Group
C. The differences between the means have not yet been tested for signifi-
cance. Dircction of trends will therefore be featured in this report.

In 8 of the 14 measures of maternal behavior there is a progression (in-
crease or decrease) from B3, to B1/B2, to A and/or C. Those that increacc
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proyressively are: number of baby's crying cpisodes pc: hour that the wother
ignores, duration of methrr's unresponsiventss to baby's erying, frequency

of wother's physical interventions to reinforce or substitute for werbal
cormands, pereentage of holding time devoted to routines, percentage of
holding tim: in which holding in inept, and percentage of pilck-ups that are-
abrupt or interfering., “Tnose that decreasc progressively are: percentage of

Table 12

Mean Scores of Mothers of Babics In Different Strange-Situation Groups
on Mcagures of Maternal Behavior at Home

Mothers of
Maternal Behavior B4 B1/By A C
babies babies babies babies

Ignoring of crylng (eps./hr.) 1.17 1.60 2,06 2.88
Unresponsiveness to crying (duration) 1.06 1.76 3.24 4.hb
Freq. of lcave-room eps. per hourn 3.40 3.10 3.73 3.57
Freq. of acknowledgement of B on E/R 34% 367 18% 23%
Freq. verbal cormands 1.90 4,05 2.37 2.71
Freq. physical interventions .48 .80 1.31 1.77
Floor freedon permitted 1.67 1,50 1.50 1.67
Mzan duration of non-routine pick-up 3.06 2.33 1.50 2,00
Routine holding (% of holding time) 15.67% 21.25% 21.33% 46.25%
Tuept holding (X of holding time) 2.33% 7.557  9.83% 15.00%
%4 Affectionate pick-ups 25.56% 20.50%  8.93%  4.00%
% Abrupt, interfering pick-~ups 6.11%2 15.75% 20.38% 14.25%
% Picl-ups for play interaction 10.87% 10.00% 5.67% 12.75%
% Pick-ups to B's P/U appeal 24,22% 17.25% 16.17%  9.50%

pick~-ups in wvhich there is affecLlondLe interaction and percentage of pick-
ups Iin response to the baby's signals or initiations. Thus mothers of Lqg
bablies (and to a lesser extent mothers of B1/B2 babies) were responsive to
infant signals, affectionate in physical contact, and respectful of the
baby's autonomy in that they did not unduly interfere with his activity in
progrees.,  In coatrast, the mothers of A and C babies were unresponsive to
infant signale, interfering and abrupt, inept in physical contact, and tended
to hold chiefly for routines and very little for affectionate exchange.

Group C mothers, however, relatively frequently played with the baby
while holding him, wherecs Croup A mothers rarely did so. A and C mothers
less frequently than B mothers acknowledzed their babies upon entering the
roon. D3 mothers had the longest duratlon of a non-routine pick-up, and
A mothers the lowest.

The other varjables in Table 12 (frequency of leaving the room, frequ-
ency of verbal commands, and extent of floor freedom permitted) show no clear
inter-group trends.  In suwmrwy, these analyses strongly suggest that babies
eloeniied in difforent strange=sitvation suberoupa have experienced diffoerent
wiels conodine-divant dnterection Gt heor Ju tee tourth guarter, that by

49




AfnsvorLh . 48,

babics have had harmonious expuericnces, vhercas Group A and perhaps especi-
ally Group C infants have. expericnced disharmonious interaction.

Relationship betveen maternal behnviur relevant to feeding and infant
behavior., Cne ol the first data analyuun conpchud (Ainswarth and BLll 1969)
dealt with patterns of maternol practices relevant to feeding and (a) other
maternal behaviors tapped by a sclection of first-quarter rating scales, (b)
infant crying behavior in the first quarter, and (c¢) infant strange-situation
classification at the end of the first year,

The various patterns of’ feeding behavior were ordered roughly in terms
of the extent to which maternal responsivencss to infant signals permitted the
baby to be an active participant in the feeding interaction, It was clear
that the nore responsive féeding patterns were related to being able to sece
things from the baby's point of view, delight in and acceptance of the baby,
appropriateness of interaction, amount of physical contact, and effectiveness
of mother's response to infant crying, wherecas the less responsive feeding
patterns were related to low scores on these variables. This suggested that
a mother's feceding practices reoflected the general tenor of her attitude to-
ward and interaction with her baby.

The more sensitively responsive maternal feeding practices were associ-
ated with relatively brief and infrequent crying in the first quarter, whereas
the less sensitive practices were associatedwith more crying, the pattern of
the crying varying with the type of practice, Finally, babies classified as
B3 (i.e., as securely attached) in terms of strange-situation bebavior at the
end of the firgt year liad expericnced relatively sensitive feeding interaction
in the first-quarter, whercas babies classified as A and C had experienced’
relatively inscensitive feeding dnteraction--with no overlap between the B
and A/C groups. B 1/By babies were distributed, half in the relatively sensi-
tive and half in thc relatively insensitive groups in regard to feeding to
feeding practices.,

Ainsvorth and Tracy (1973) reported further analysis of the relation-
ghip betwcen maternal and infant behavier in respect to feeding, especially
comparing first-quarter with fourth-quarter behavior. In this analysis
they used the four first-quarter rating scales concerned with feeding that
had been derived from the pattern analysis of first-quarter feeding inter-
action reported by Ainsworth and Bell (1969)., Mothers who were rated low
for responsiveness to infant signals (mean scores on the four rating scales)
had babies whose first-quarter feedings had been described by Ainsworth and
Bellog§ unhappy (rpbi = .61; p ¢.005) and who also ppit up a lot (rpbi 46
P<

An analysis of fourth-quarter feeding interaction vielded no dimensions
of maternal behavior that scemed significantly related to infant behavior.
It seemed that infant behavior was more closely related to gencral character-
istics of maternal behavior than to specific fourth-quarter feeding practices.
Thus maternal sensitivity-insensitivity to infant signals (assessed by a
fourth-quarter rating scale mentioned earlier) was positively related to the
dogree of infont hapriness—unbappiness in feceding as asscssed on a 7-point
scale (r = ,83; p.001).
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Even mere sty il e wove Ui velations“ips betwoea maternal fecding
practices in the Tirst quarter oo infant. Jeeding and other "ovil" bebavior
in the fourth quarteir, Miternal mepgitivies to feeding signals in the first
quarter (tie mean of the four §iismt-guart.: scales telecvint to fecding) was
gtrongly roelated to npiness ol piness 6 the baby's fourth-quarter feed-
ings (r = 0663 p&£.00i),  Forticwere notessel behavior In the first quarter
was significautly velated to e intent spltting up in the fourth quarter
(rpbi = =573 p< .0L) and to [ cuent fourth-guarter thumb-sucking <rpbi =
=503 p£.0L). It is not clear ;rom this coalysis aloae yvhether carly mat-
ernal fecvding practice s hwe a wpecific effcet eom later infant affect in feed-
ing and on later "oral" problem bebavior, or whether cirly maternal feeding
practices are merely vepresentati.e of genewal maternal attitudes and behavi-
ors that arce fairly stalle threucshout the iirst year and it is the cumulative
effect of the whole constellaticn that influences fourth-quarter feeding af-
feet and oral behaviors. In eflher case it ds striking that the measures
developed din the present project denonstrate sisnilficant intercorrelations
between maternal and infant behavior, whereus earlier studies of the effects
of maternal feeding practices (sce Caldwell, 1964) yielded findings that were
egsentially negative or cquivocal.

Our f{indings raisc important theoretlcal considerations about the role
of feeding interaction in the development and organization of attachment,
These have becea discussed by Ainsvorth and Bell (1969), Ainsworth and Tracy
(1973), and Ainzworth (dn press, a), but desarve further consideration din
the light of analysis of feeding practices and interaction throughout the
whole of the flrst year--an analysis that has not yet been completed.

2. The Envivoument that Mother Arrvunges for the Child

Here two projects are relevant. The first is a study undertaken by
Dr. Mary Blehar, as her doctoral disscrtation research, on the influence
of day care on a young child's attachment relationship to his mother. [The
second is an analysis of c¢avironmental variables that might be hypothesized
to be associated with infant sensorimotor development in the first year.

Effect of day care versus hoae rearing. Dr. Blehar's study (in press)
was an offslioot of the main project, and hence is reported here. She used
the strange situation as a basis for assessing qualitative differences in
the child-mother attachment relationship. She studied two groups of child-
ren in full~tim2 day care, one group 30 months old at the time of assessment,
and the other group 40 mounths old. Each group had been in day care for ap-
proximately five months, and thus one group had started day care at approxi-
mately two yecars of age and tne other at approximately three years of age.
She vompared them with two groups of home-reared children equivalent to the
day~care children in age at the time of assessment. The sample consisted
of 40 children, 10 in each of four groups, with equal numbers of boys and
pgd-ls in each, An ANOVA design was used, which could examine rearing ef-
fects, age effects, sex effects, and strange-situation episode effects, as
well as the dnteractions awong thoem,

ALl childien vere frew middle-class families. Neither the Caldwell
Iuventory of Home Stimvlation (1970) ne  the use with the mothers of Hopgan's
Fiiparhy Qezovt (POCMYwvietd 0 diiFe rce o0 botveen daveeare and home-resred
giroupt,  The gro e voae ot ralant slhow dn novier's level of cducation and
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other demographic variables. The day care centers were good "middle-class"
centers with a traditional nursery-school type of "curriculum.'" The centers
were open from 7:30 a.m. to 5:30 p.m., and the children attended from 8 to
10 hourg per day, five days a week. ' '

Striking qualitative diffevences in the child-mother attachment relation-
ship betwien day-care and home-reared groups could be inferred from differences
in strange-situation behavior. The day-care children were significantly more
anxious in their attachment to their mothers, They were more distressed by
the brief scparations implicit in the strange-situation procedure, and showed
more avoidont and resistant behavior to their mothers in the reunion episodes--
behaviors that we have found (Alnsworth, 1973) to be characteristic of one-
year-olds whose home behavior showed them to be anxious and insecure, Fur-
thermore, they showed less distance interaction with their mothers than did
the home-reared children.

Even more striking was the evidence that age of beginning day care was
important in determining the way in which the attachment relationship was
affected, The 40-month-old day-care group (those who began day care at three)
was overtly the most anxious group. More than any other group they cried in
the strange situation and showed heightened proximity-seeking behavior in
the reunion episodes. Although they avoided their mothers in the reunion
episodes, this was mingled with angry, resistant behavior. The whole picture
was one of anxiously heightened, ambivalent attachment behavior. They behaved
as children who had heen sensitized to separation, rather than as children
whose long daily separations in day care had inured them to it. In contrast,
the 30-month-old day care group (those who had begun day care at two) behaved
quite differently. They cried no more than the home reared groups. They
showed less proximity-secking behavior in the reunion episodes than any
of the groups, and much greater avoidance of the mother.

In short, the 40-month-old day care group behaved much like Group C
babies in the strange-situation, whereas the 30-month-old group behaved like
Group A babies. The apparent lack of disturbance shown by the 30-month-old
group--the seeming "independence'--is ominous, for it appears to be founded
on an avoidant, defensive reaction essentially like that shown by babies whose
mothers have been especially rejecting and insensitive throughout the first
year.,

Furthermore, it might have been assumed that one bonus day-care childran
would have rcceived as a result of their experiences would be a feeling of
ease with strangers. Not so. The day-care groups significantly more than the
home-reared groups avoided the stranger in the strange situation.

It would have been good had Dr, Blehar been able to include in. her study
observations of the initial responses of her subjects to day care. Mrs, Sally
Wall--another Ph.D. student working under my supervision--has begun a disserta-
tion reseavch focusing on these responses, It was Dr. Blehar's hypothesis
that the disturbance she attributed to day care was due to the long daily secpa-
rations implicit in full-time day care. Mrs. Wall is testing this hypothesis
by comparing the responses of children entering day care with the responses
of children entering nursery schoel, in which the daily separation does not
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exceed four hours. ‘liere are vy age grovys dn earh of the main grouﬁ§-~
three-ycar-olds and fouwr-year-oldy, 'The respeases in which she is most |
interested are respeases to separation in the morninyg vhen the mother leaves
and responses to revafen lates when she yoturns,  She is interested also in
how these chunge over rime.  Her data are three-fourths colleeted at this
time, '

Ervirenmental variables rel.vant to scnsorimotor development. During the
last three scwesters pPr, Blehar has supervised undergrzduate vesesrch assist-
ants (voliiterrs) in @n analysis of the nurrative reports of visgite during the
fourth quirter to all the babies in the wain sample, din an attempt to assess
the kind wud degree of stimulation and encomragenent. the environment (inclu-
ding the mother hersel{) provides toward sensorimotor development. The analy-
618 has boun divided into three main parts: locomotor achievement, manipula-
tory skills, and vocalization.

The vesearch assistant concerued with docomotor achievement assembles
evidence {reci the narrative reports of the following: general outline of
locomotor activity, episodes in which mother encourages locomotor achievement,
quality of molhicr-infant interactien in regard to the encouragement or dis-
couragement of locomotor activity, amount of floor freedom permitted, maternal
reinforcement of locomotor achievement, amount of cravling, amount of walking, and
maternal teaching and prompting., After this evidence has been assembled it is
intended to derive measures of various aspects of maternal behavior and mat-
crnally-arransed environmunt that seem likely to be specifically relevant to
locomoter development., Finally, the relationship of these to the Griffiths!
Locomotor Sczle and to sensorimotor development in general (as measured by
the Griffiths' General Quotient) will be examined. :

The rescurch assistant concerned with manipulatory skills assembles
evidence of the following: general outline of manipulatory activity, episodes
in which the mother encourages the development of manipulatory skills, quality
of mother-infant interaction in regard to the encouragement or discouragement
of manipulatory skills, amount of tiie (and/or frequency) of mother-infant in-
teraction relevant to infant manipulation, tabulation of types of tovs availa-
ble, and current status of infant's competence in manipulation. After measures
have been derived on the basis of this evidence, they will be related both to
the Griffithe' Eye-hand Coordination and Performance Scales and to the General
Quotient.

The research assistant concemed with vocal (verbal) development assembles
evidence of the following: mother's encouragement of imitation of verbaliza-
tions and vocalizations, teaching of verbalizaticns, mother—infant interaction
stressing vocal (verbal) modes, contingency of maternal response to vocaliza-
tion, considered both quantitatively and qualitatively, account of the baby's
current level of vocal development, After measures have been derived on the
basis of this cvidence, they will be related to the Griffiths' Hearing and
Specch Scale, and to the General Quotient.

In regard to each of the three analyses attention is given to the infants'
interaction with the fathur and with any major substitute mother figure as well
as to the mother.

Substaatial progress has been made by the student assistants in this analy-
sis of data, Lut it rewawns to be cowpleted in 1974.
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The only tajor wasd,.sic thel Lhug yat been wndertuk o is of behavier towsnrd
« ebranger in the siren-e situelion, This eqf lysie wet o detaileg cthologieal,
type of boluviaorel annlyoic which yielded cuied'ly norwatlive data, and will Le
vepurted thorafere in auether seedicn, '

a, prlrd‘tiou,ﬁnw Comrimoler toevelepment,

The rcelutienship of attachuent Lo explornlory behavior hes becn examined
in Lwo way-, Vil ot which wore wenticned earlicr, Firat, the strunge situ-
alion vas wrijinally devised for {1he erpress purpose of hiphlightine the
prrncmencn of o beby using his nol r a3 o secure base {rcm which to explore
the world, (U was dcmencirated that the molhier can and does indeed support
ezploration cven in a strengse sitvobion and that her absence is gencrally
associated wilh a markned decromont in explorsiion, This phenomenon was parti-
cularly conipimons willh gsecurely attnched infants (Group ), One group of
insecurely aticcehel infents (Croup ) tended to explore less throughout the
strense situation, even vhen the moilhier vas present, than did the Group B
indauts, ‘he olher group of insccurely atiached infants, those in vhom de-
fensive avoiinnt behavior was particularly conspic. s (Crowp A), maintained
their explorctory behavior ab a relutively hizh level even during the BETAT 8-
ticsn cpisodes, (Ainsworth A Witlig, 1979; Aincworth & Bell, 1970; Ainsworth,
Eell, & Blayten, 197L; Aincworth, ilchior, and Wall, in prepa-ation,)

Seconi, the relaticuship between infant-mother attachment and exploratory
behevior at hwar was also stidied, It was concluded (Ainsworth, Bell, &
Slayion, 197i% that secure altachment relationships are associated with a
smoolh Lransilion between cxploratery and attachment behavior and that it was
not so much ih2 relative quzntily of thece behaviors that mattered as the
quality of the alluachmeni, belaviors entering into {he infant-mother attachment
relalionship, It also scoms reasonable to suppose that there may be significant
qualitative differences in exploratory behaviors between infants with different
qualitize of altachment relationship, This hypothesis cannol be tested until
alfter the complelion of the analycis of locomotor and manipulatory achievements
mentioned in &n ecrlier scction,

The relationship of etiachment to general sensorimotor development has
been aszessed iniircetly through an cxamination of the relationship of differ-
ent measures of maternal behavior to infant IQ in the fourth quarter, as
measured by friffiths' General Quotient, This analysis grow out of Stayton,
Hogzn, and Ainzaworth's (1071) stwly of infant obedience, since IQ was includel
in the principul components anclysis of variables relevant to obedience, It
included a v riely of maternal variables--the only one available at the time
the analysis wes done-~and certainly not selected for their apparent relevance
to infant 12, Four of these variubles proved to be significautly correlated
with infant 10--sensitivity-insensitivity to infant sigials (v = ,46), acceptance-
rejection (r = .4%), cooparation-interference (r = M), and amount of floor
freedom permiticdlo the infant (v = L4G6),

A slep-wice modtiple rooressicn analysis wae undertaken with infant TO
eg lhe eriloerion varisol {Lincworth o cell, in o), Sensitivily-inecnsitivity
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d to signsls anl fleor roedom olene yieldet w mwultiple ccerrelaticn cooffict
of .63 will dinfant, ', althou d Lhnese variehles thensslves were orithozenal fo
each olhuvr (r = ,¢yY, fothers «who bolh  wore sensitive to sipusls und pave
much fleor freedom Led Lhe bahbics who were most acceluroted in sensorimolor
developnent, whercan woth2rs vho both were insensitive to signals and gave
little Llcor treedos e bables vho were lorol acecelevelsd,  Additicn of oblis
waternal variables +n the clep-vice analycis raised the multiple correlation
coafficient Lo ,70, “hase end olher stulies relevant Lo the influacnce of
mat .rnal behavior on infant comprlenee were discussed by Ainsworlh snl lell
(in presc

It is not expeceled that any corxbination of cenviromaeontal variables will
predict infend, [Q el ¢ny higher level than ,70--that ir, aecount for more thun
approxiu-icely 507 ot ihe varisnce, {(Jensen lo the contrary, houever, our

stuly cunbinel with iz by Pechuith (1971), who used adcepted babins Lo conbxol
for U&H“LJO factors, suirests thal environm:mbal factors aceount for about 5G7
of the veriance durlun oo least the first yese of life.) lieverthicless, the
analysis rcported by finszorth cud Yell (in ﬂross) omits from consideration a
varicty of' veriables Lhzi might be hypothesized Lo correlate with infant 16,
Home of theoe are demc-rephic variables such es level of parents!' education
and occupation, Some are enviroamontal variables specilically "directed®
tovard enconure;sing developnent, nowmely, those upon which our analysis of loco-
motor, menipulatory, ani vocal development focus upon (see page 51).
Therefore, it is intended to unaerteke another utep wice multiple re;ression
analyeis, using not only the variables already identificed as corrclating
siepificanily wiith I hut also relevant demojraphic variebles, varicrbles stem-
min~ frow the analysis cf' "encouraj.aent" of scensorimoter development, and
oth r matern: 1 variahles {ihat have been devised since Stayton, Hogan, eni
Aincyorth (1471) reportrd thelr findings, T. is expected that the demogravhic
variables will not make a igniTicent contribuiion toward "predicting" infant
IQ in owr midile~class aample. It is further expected that specific "encouragc-
ment' measures will bo Jess significant compenents in the "predictiion" than
the measures already identifided, raw 1y, maternal sensitivity to infont signals,
ond degree of floor frecidom permitted, Nevertholess, the reletive weights of
these several variables in the SLCﬁ—JLSC regression analyulu should add sipgni-
ficantly 1o our knowled;;» of the cffect of environtiental influences on infant
sensoriwotor development,

Three further studies have a bearing on the relationsliip between infant-
mother attachuwent, explorution, anl sensorimolor developuent, All three
sludics are dissertation rescarches of studenis under my supervision--students
vwho were recearch assiocants in this main projecl, and whose independent re-
searches were bhased on and inspired by it.

The {irst of these was by Silvia Rell (19{0 ) who hypothesized that the
depree ol harmony in moth-»r-infant inveraction (as reflectad by the quality
of infant-motn~y attachuwent assessed by strange-situation classification)
would affect the developuent of' the concupt of the object, ©OShe devisedl two
scales, one Lo mezsure the developwsnt of obdeclt permanence in accordance with
1he detailed ohservations of Diacel (19%7), and another parallel scale to
mooonee the desolor o, of e conecpt of permacn nee din recsard Lo rersens,  fhe
erpected Lo conrizn fieceb's (1947, 195%) assertion that the concepl of person
poeranone s bepds to develop in o fvones of the eoenceent of objcet perwinanec
relaied Lo inauimate obljeotisn, but ¢he aleo anlicipnled that such aceeleration

I

oo found dn o esdvioeet ot e bl e s b er s adena Inafteeph ey roVeddena (initnnds

i

elascitic Vdn L raie o I denii 0 unm.vn_g‘-..LLu-'uJ«nn Lehavivre) anl not in thoge
vhose reletions were dichormonious ({vose elascificd as Group A or Group ),
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Her sialings confivmed e hypotheo dn a eleav-cut Tashion, Tntants
WiLl pueitlive o) (i.e. thuww in when gerson~pesitanence vas in advance of
obgrel correweneeY Lore in Ll rajority--03 of 33 of hr white midile~class
cubjecte. 210 23 w e 0lagsifiod in Group & in the stranse situalion, Three
subjeets showasd ne !fLalann, Ot in each or Groups A, 1, and C, Leven sub-
Juets chiviel a nerwlive 4$bala5c, ond these vere all classified. in edther of
roups A or O, ani pene in Groun 3,

urthicaore, she found thul by 13 months of age those babies who had bcen
alvenced ull along in person P fwenence were significantly in advance of the
olhers cven in the du/elopment, of Lhe concept of permancnes of inanimate
objeets, kg, gshe demonstratsl that the Mlity of the infant-mollier attach-
mens relatidoachip has a significant elffect on onz importont aspect of cognitive
develop.oul, :

Ine socond stuly wus by Hory uin (1973), who investisated the relation-
hip bebween an infont's attechs: e 1o his mother ab 12 monilhs of ase and
exploration, pley, anl ™) at ) menlhs of aje. She used Loth stranie-situation
clacsific: “den (urcups I versus nen-Y¥) and resistant and avoidant behaviors in
e elrsi e situation as criteria of her inlependent variable (i.e, Quality of
the atinchmont, relabicnship), Waen her 39 intunts were 203 months old they
were glven Lher Doayley innlal Development Seele, and when they were 21 months
ol1 they wwre intre el (with their wothers) to a GO-minute play session.
ihis sescion consisted of two free-play sections, a scetien in which an adult
playmate sitiupted to engese the child in interaction, and a final secction (not
yet unalysed) in which the mother wos instructed to play with the child,

In regard to the developmental testing szesion, three measures were
cbloined-~the kayley 10, & meacure of the defrree of cooperation the ehild
shioved with the examiner, and a measure of his "peme-like" spirit, fThe
Ltoddlers who ot 12 months had been identificd as securely altached (Group B)
receivel a mean Iy of 111, whereas the insecurely attached group (non-3)
received a mcan of only 96--a difference significant at the ,002 level, The
S=fTOUp also were sirnificantly more cooperative with the examiner and showed
more game-like spiril, so the question arices whether they truly were advanced
cupnitively or wvhether they merely responded nore fully in the test situation,
{ihic is an irportent point both ¥aysS.On one hund it is probable that coopera-
tivoness in hie test situation colors all tesiing of young children--and indeed
Firns and Golden (1972) have reported that cooperativeness is more predictive
of laler tesl scores than 1Q itself, On the obher hand it is clear that the
1Q then does nct assess any absolute level of cognitive function, but rather
an elicited level--elicited by the examiner and by the test tasks.)

Dr. lMoin's attempl to answer thege Questions was to assess cognitive level
from behavior that odenrred spontancously in the free~play sections of the
play session., She examined several measures of language function and two
measures of symbolic play, All of these neasures favored the securely attached
sroup, but only one of tha language measures (number of morphemes emittoed)
cignificantly -tistinguished it from Lhe insecurely attached group., (Ior her
thesis, br. Nain based some of these measures on only 10 minutes of free play;
she intends Lo extend the analysis to 30 minutesz in the hope of further testing
hor hypothesis.) Neveriheless, her finlings are at least con:sruent with the
Sypolhesic Lhal children who hal estublishizl a secure attachicont to thoir motheyrs
in the firsy Jar of 1Ti% T9ber beoess Suporior Lo others both in obscrvedi and
in Fayles ~testel level of cornitive Ianction,




Q

ERIC

Aruitoxt provided by Eic:
0

4)4’ ’

Br, Main nyeotiesicedl Nardbepr Lhat seearely allsched infentis would
turn 1l i atientiog pore fully enl more readily Lo c#zploration anl play
Lhan v, 4l jrsneeas <l atbbaels 1ointouts who were more coucerned coout their
moLhers! paenrgibility enl recporsivenars,  “nerefore Lhey vould nol only
grplore £l play wr-, Lot thoy woild alac Lecrn more thereby (end hence
shoul l, oo they 44, roore wi Bee in I0Y, Her expeelntions vere fulfilled
in rocert to explore Livn of ara bohavior Loozed objecls, BSecurely altachel
babiec cuplorel more intonsely, in longer "boutzs " anl with more pocitive
affeet (hen 11 Dwvcursly aliceliol babies,  they also pdd more altention
Lo the Adictinmiehing feavures of ebjecls--45 shown by their response to a
puzzle b,

A tarth-r hypeilizcis was that sceurely altached infants would be readicr
to enter indy dnturretive pley with an adult pleymale Lhan insecurely attachail
infants, on the acsvuntion thal zund interaction with the mother would prepare
these inrente to b Lrustingly iateractive wilh other well-intentioned sdulls,
These axpoetolions were clearly surported Ly the data, The securely attachi«i
proup oiouiaecently wwore than ihe insecurely attached group approached the

pleyiate, duieractea «ith her, anl significsully less frequently avoided her,
they also benled to e wore playful and lunchod more during their iniveraction,

‘he insccore-pttach.d proup could be divid:d into two--Group A that vas
conspicucus for avoiiin: the molli~r in {he reunicn episcdes of the strange-
situation, ¢l fdroup € that resicted her vhile at the same time seching to
gain and Lo weintain contact (i.e, they were ambivalent). Dr, Main hypo-
thegized tiet OGroup A infants, more than Greup C, would cxzplore and learn
throws ¢ rodeiration, eul hence would do reletively well in the Bayley lest,
ihis wac bevzase the avoident behaviors that were their distinpguiching
characteristic comld b interpretel as defencive (Ainsworth & Bell, 1970),
anl that o wlended tuey could turn away fron the anxiely-arousing mother
toward inawnirste objeets, ¢n the other hand, the ambivalent Group C infants
could bz axpzeled Lo he preoccupiel with molhur's accessibility and responsive-
ness ani heuce less able Lo give bhenselves wholeheartedly to explorution and
play, To tuet these hyrolheses all the "depenlent! variables were correlated
willl the weeunres of avoldance and resistance (directed to mother) in the
stranse silvoiion,

The hypothases were clrongly supporied by the data, Resistance was mucls
nore sironely wid nojgelively correlated with 16 and with cooperation in the
tecl situation than woes avoidunce, Resistance was also negatively correlated
willi int. noity of ezploration ani willk bout length, vhereas the cowpurable
corrvelaelions for avoidance iid not reach significance, On the other hand,
avoiilance more lhan resislence was negatively corvelated with game-iike spirit
in the test cituation, and with positive affect in exploration, and positively
correleted with apparently non-asyrressive hitting and banging in plasy. TFurther-
more, avoidance of ihz mother in the strange cituation was significently and
poatively courrelated wiih avoidonee of the adull playmate in the laler play
session,

This brict end incowplete cumnary-of Dr., Main's research offers sctrong
support to the hypothnsis inplicit in our Aim 5, namely, that the quality of
the aliccivn ni relationslids that e heby cetablishes with his mother influences
cerlevetion, el eal e ali bvz oty clomeent, ke Uintings are o1l thie more
toelLing in el 2 nine-wouil gup soparatod Lhe assensment of attachmenl and
the porens oot cevplers Liony wle s, enl commntive Suncldion,
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contet s cone e Joita den o v aevele s iy, ML igootdhieceds ares (L) nedhies
precost Lo thoddr el iren a Meoerpas' o 1outnase Lhet is wore or loss talloeel

Lo Lie: it Lev o ot duvet o, (2% L Gers neusitive to the ehildte

sirnale euy comauniesvions wilt {rilor il -dr Veorpos' nore adeplly to the

ehil 'z Tavel Lhea i1 Lhow Less sensitive, and () children whoze motlinis
are wore g noitive leny who ave therefore more seeursly attachedt) will be more
influenest by mollesr's lunzue: vnd henes wore alveneed in lanpuoge develop-
rent thern elildrer whoce moth s wre lecs sensitive (and who are therctore
morc inguurirely aticohel),

Pents hes introiceed 20 children at £4 months to our "strange situaticn",
in ord. s Lo idenliry Whose who ore securely sttachen (Group B) aml wio mey
Lhus be inversed Lo bave mere censitive methers (Aincaorth, Bell, 4 fHtayton,
1971), fmey thooe whie eve inceeurely alteelusy (Groupe A wnd C), At about
the sonr ¢ e, he invretuced the cliiliren ani thedr mothers into a free-pluy
segoion dn Lhue laburctory in Lhe course of +iich a nuwaber of specific neasvurves
of boih intrent and rolernal lew asge were chiained, AL the age of 35 montlis
the molirr~chill pelr dg oboervel in o gecony frec-play session, anl about
the samz Lins Lhe olidi's conproineion ol longase is acsessed by o special
test, ‘e desisn ul caly enabls s Fentz to cosess the influence of guality
of chili-nthor abtoshnunt (Croun # versus nen-%) on lan mage dev: lopment,

Lat further, throwi @ comparison of materral lansuese in the firsi versus
Ui seeern ] free-play seccien, erebios him Lo wscess the extent to which
medornal lonomasr chiree in respoase to wne developmential level of the child,
“he ehild': Lo usee cecounlisir. nts moy b2 ceupered frea 20 to 36 wenths,
arrd bis eco.orelionsion asscessed of 30 months,  fThis stwly, undertaker with
sophisticve Lod psyehwlingsaistic wenur2s, pruniges to be a fine suppleaent. to
L, Main's rosearch in Lhe detewsmination of Lhe extent to which the quality
of inlant-tiolher attuchrent influcnees subsequent cognitive develojacnt,

Finelly, there sre a few miseollancons finlings of relations batween I9
and attachm.ny,  Tonlcet-waintaining in the reunion episoles of the strange
situaticn wog found, for 23 babius of our main sample, to be significantly
relabed to Criftiths' eneral Guotient in the fourth guarier (r = ,41), This
tirding; is of interest becanse it has been surgested by come that the abscnce
of contacl- vnd proximily-cecling behavior in the stiranpge situation moy
indicate a rclatively mature respunse (laccoby, 1971) or relatively advanced
copnitive development (I'pelke et al,, 1973), Cur finding suggests, on the
contrery, ihsl contact-mgintainin; behavior in the stranse situation (at least
for one=yesr-vlds) is neither imnalure nor indicative of lagging cormitive
developent, The correlation can be accounted for by the fact that both
contacl-maintaining in {ihe rewnion epigoles of the strange situation and IQ
are positively and sicnificantly r«lated to varisbles such as maternal sengi-
tivity bo inlent sirnels and commmnications,

Anothrer infant behevior sipnificantly rclated to Griffithst' 1¢ is search
behavior in 1l separation episoics of the stranse situation (r = ,I5), Onc
obvious cxplsnation of this tinting is thal hish scores on search buhavior
Crend oo wStiedent Tesocction, end this in Lwn is rzlatel to relatively high
pee o olitee indal bebeviors relabed to i, bat chort of statistical sisniilicanc.
grey porilive rospeve to el ped down (o L30Y, which is often an occaslion
oo betyr e oL oY s an e oa ol orloreliory sotdvity, and folloving

vhen wolle v Jery o L pota (0= caary thaiein #1uo dnvolves locomoticen.
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vepl-noint o piyin develoan it at Lot

providch & meihel roer {lentllying Gualitod
aLiochnnl bengvior has beeeis oryanized 3
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X

the sloeoeae sitvallon in the conrie

Llinowsh cedesinelly cadeqel g0 Y0 guppleamt 10 1

the devalomuent of antant-woth. r

{al bosis vor the asgessmant of the
in the Cirsl year of dife, 1b

ive dirduronees in the ways in «nich
n difforent infants,

afpen, pech s bion it s have glreddy been published in lhree pap?va,

The Cirst by Ripuwcth ani ok (present
1iche § vith fhie o, 1L rence proenslings in
on b tiray 1 mubgeets, G second by ri

£ ror. “Lifu ece it ob tho holiavior off Y

1]

01 at o contvence in 1965 end b=~
197°9) wos & prelininayy report : ued
e sortn end Bell (1970) consist  of
svbjects in the context of & i -

atienl disenssicn, ne thiel by Linswceli, Tell, ani Htayton (1971) deans
with dnidridend Sirtewenges n strangcurltuation Hehevior of these 56 sun, 15,

and prosonbud @ rezisicn of the cilnssifica
Adncuerth and Witils (L9°0Y, vor the 25 &
longita:inelly . Lerisons were made betuw
and be vior ab vk, and alro with matern
environniii.,

Ty 1072-3 four dislinet suples of vl
been cboorved in tne styranse slluaticn, i
Lupine; thetl, yab Lop priority vas piven Lo
prepareiion of tuo further publications.

Loy systan rirst proposed by
ubjeets who hai also been obscrve.l
o strangn~situation classification
¢l behavior oboorved in the home

itn, middle-class, oniz-yeer-olds hud
slaing a totel sample of 106 infonts,
anulyeis of these data and to the

(pz of lhece deals spreifically with

3
e

the rospunses of ore--yoar-olis Lo a gtreng:r in the slreange gituabion (Bretnerion

gnd Admswiordh, dn procs

the obher is e monosruph by Ainsworth, Blehar, anid

wall whieh is intenied Lo proviie a comprehensive account of all the gtrange-

situetion finiings. Mhe firvst lraft of ih
1ts couptition will pe nmy Tirst {ask after
for further finencial sapporl,

Grsn s-sltoobion poneareTN,

L™
« menogreph is very nearly completed,
having tiniched this application

1t is not feasible to attempt Lo cover in

0

this To.ro all off Lo FIniin 6 to bz incluied sn the stranse-situation mouo-

graph, oy of thes: Tindiucs bave alread
other seciions of this report,

vy been mentioned where relevant to

T shall give no further detail, but I can atb

least give @ general outline of what the monogreph will cover.

et me Lirst cay a few worlds about ihe significance of our strange-situation

rescarch, coverins points that will be inc
monograph, wle can pureeive two main value
reseurch,

luded in the introduction to the
¢ to a comprehensive report of this

virst, we have deviced o metheld for studying attachment behavior in

a contrelleld laboratory aituation, (Thic was seminal rescarch, bocause many

othars have taken thair cue Crem us, and,
cedure, have con.uctel laboratory studies
our strane-situation proceiure, unlike th
provides & aethod of asgnssment of infant-~
to ool effect eiLlher as a tqependent vari

enviren s onial veplebhton ol jpend-nobier &

with or without variations in pro-
of attachment behavior.) Second,
p procedures devised by others,
mother attachment that can be used
able" in studies of the effect of

Aeeinind, o @nan "in ieponent

varicble" in abuiizs of the re otion of insanb-mother attachment tlo other

facets of developncnl,
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As A Jrbeglory methol for stuivier attoelos nt, hebavior, th- slrans -
Shedntionoproeee Ler e L g, ah s erionoed fee 4150 cada o ¢
Uee previse then atlach: ol bebavier §5 variabl: fren one situstion to another,
anl raoct rewtily elieitd wroier coaditions of slress, (We usad mild slress,
eguivelent Lo obrensas o dafenl o ia Likoly to encomber witlh fasr Tredwricy
in everyluy Lilc--such oo enecentos with a straner and very brief sepurations
Whilst dn an aedo dlinr sitnution,y It wos desionei alse in acconrdance with
our thzorelicel prepesiticn that atiseinient bebiavier must be viewed gs hut one
class of Lehovicra) syetesi that int.oweacts with other systeas, Thus the episodes
of the = rany - situation were deliberetely desimned to inducs conflict between
syoloms, anl ineed to tiv the resolubicn of the confliet first in one direction
and then in notiore,  Thao the first major epicole of the situation (ipisole 2)
Indued o cont'liat batwen: eroloralery behavior elieited by en attractive array
ol Loys in an wurauiliar LuY net threstening environment and attachment be-
havier direetei towerd the nether, wilh the hypothesis that most one-yrar-olds
woulsd huve explerslery behwvicr more slrongly activobed than attachment bohavior,
“piscae 3 was dusipned to eomplicate the conflict situation by ihe entrance of
the clranger, fizploratery bolavior wos exrected Lo be still aetivated by the
toys, bub it sucerd likely that e stremge person misht activatle both fear (or
wary) bohavior ( Aiieh woull intezract with attachmont behavior) and either ex-
ploretory or aftiliutive behavior dirceled toward the siranger, The baby thus
would be eenflicted about whether to continue playing with ibe toys, whethor
to approach the clranger, or whether 1o avoid the stranger and move toward
the wolier, Suvsequantly, (wo separations were expceeted to tip the balance
from cxloratory (euifor effiliative behnvior) to attachment behavior, the
second . ‘paration more siron<ly than the first, Two reunion eplsodes were also
expeelel to hichlizht altacli.nt behgvior, the secon] more strongly than ihe
firct. This scoucnce of cpiuoles enablec one to test theoretical expectltations
ageincl, observel Lehavior., Tt also overrides the apparent "instability" of
attachment belavior--i,e, Lhe fact that an infant who is clearly atiached to
his mothur may under nonstréssful circumstances show attachment behavior only
intermitiently.

Although others hove stulied the attachment behavior of infants and young
children in a laburatory situation (e.g. Coates, Anierson, and Hartup, 1972,
1972by Maecger, u Lewis, 19723 Maccoby ani Feldmgn, 1972) and some have speciii-
cally aliressed themselves Lo the role of the mother's prezence in supporting
exploralory behsiior (e.g. Cox and Campbell, 1968; Iheingold, 19G9), the com-
prehencive ac -ount of owr findings thal the monogreph will provide is considered
very impcrtant for three reasons, Tirst, one sample of infants was observed
both in the stranre situwation end also intensively ol home, This gives a con-
text within which their stranpce-situation behavior may be vievwed, and also
answer:s som2 questionz aboul stability of altachment behavior across situations
that has been raiscd by som: of these other studies, Second, not only do we
have a lerger totlal cample observed in a standard laboratory situation than
that of any other stuiy, but we can identify four scparate component sub-
semples and test the replicability of behiuvior from one sample to another,

(So few sienificant differences between. subsamples were found--fewer than

aight be predicted by chance--~thal we may conclude that strange-situation be-
havior is hisily replicable in our are Froup. ) Third, ours can be distiniuished
Tomoothor sluiies I bermg el eenlieit g sbiveass, reotel in Lhe *° crelics
vacnerowr! Lhel has peided our entire rocouarsd Lroduat, which muses it possible
10 interpred our Sintir tm oon o'hr than o ros* hoc bacis,

Lo
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poowey Af cor trrnecesibastion peeme fave 1o Lo be uset o0 o neth!
: R TR I SO F Y AR T R L I RN PR STV 18 A STATE S B R0 B S
Cootar G b o pedsl e te b e et e roenddond o by vtalre, ans Sall
peblication o cup Liviicr s Lo rouair-l as of Least dnitiel validel ' i of Lh2
seedblloof oo Lodeweg poelhes of b roncsraris ds procedarsi, oo

fandiace are rejoceed dn Sive melu Leetions, w5 follows,

hormptiss trepde, e followint behavioral neasurcs were exardined and
fouel gL o i TRy oo ohen e across cpisodes, beth in accoriunce vith
hypothescs il in replizelion of norwabtive teonis previcasly reporied by
Rinoworsn ono 1L (LG570): exploretory leccuotion, expicratory maninulsiion,
viousl explesodlon, eryire, search hohovior (in separaticn spisodes), scoking
Proat. iiy ol corlact, nointainiier eon'retl, dintance interaction, avoiding
Provinity ent dntwractiov, anl recisting contiet eul Inieraction, (The lacter
five neasures were examinu! ceperels Ly for the mothor eni for the strawger.)
Boveeal alterrelive woesurss vere civwined, in order to meke possible con-
pecis ns with olior stuiias vhich had notl usert Lhe reame wioswures that we did.
In «iiivicn eeririn dicerain behaviors were czumined across cplsoder:  emiling,
vornlizalion, Jlechkineg, end "oral" boliwvier, The normative findings will not
b reperied Yo,y to do fo would nescssitate reprolducing this part of L. -
Araty nonosraydt: in toto,  (“he findinre were sizilar to those obtained by
Aingrocth and 1,1, 197, )

A desceinticn of bebey'er dn ercly enisode,  The chief puwrposes of this
AeserTpLave LGt Wi (i, 6o 8ce wew the behovioval trends, previoun:y
reporte 1 copnrelely, interlock with eech other, and (b) to indicate the nature
and cceope of dnalviiucl differcnces, In this deseriptive treatment we move
avay rres ciline moens of eoch behavioral measure for each erisode touerd
citing pnreenb: e of the Lolall sauplss chioving cech behevicr and combinetion
of beliwrsiors, Puerthermors, the behevices reporited in this seclion are specific
and Aiscrete for ik most part, whercas lfor the pucposes of normative trenls
a nunbher of thn (epzeificrlly Lhose roriaining to an infoent's interaction
with other paople) were cobined togethur because they hald the scame "predictatle
outcoum», " ‘ihus, for example, the mewsure of proximity~ and contact-cecking
behavior inclule. vardous behaviors difiering in strength and/or degree of
initintbive, suveli as directed cries, reaching, partial approaches, full ap-
proachce, and claubering up,  Tn our deszeriptive account these bzhaviors were
deelt with separataly. Ae in the case of normative trends, *he descriptions
of behavior in cach epicode will not b2 reported hers. (An eiample of the use
of this deseriplive analysis is provided by Brethertion and Aingworth, in press--
a copy of which will accompeny thic report,)

ndividual d9forencce din stronse giluation bohavior, This seetion of the
draflb menorraph ousing Ly considering Uns distribucion ob cases smong the
three clussificotory rroups (4, B, and () as well as ihe seven subgroups that
have been distingoeished. ‘iwo kinds of checks of the criteria for classi-
fication arve exwasined, The first detrils the differences between the sgubgroups
of the interzetive behaviocul measures (Loward the mother) that formed the
basis of the clacsificalion, and also of similar measures of behavior fo the
stramger, and measures of thu frequency of crying onl exploratory behavior,
Thene fingdnes eantirg Lhe preovictoly mibldch l e dines of Lhe fiest Lo
subtrugd . s as rerovted by Alnssorin, rell, and Stayten (Le7l) ond will not be
duplicated here. A second more Cormal te: b of the objeclivity and replicability
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aff our Vo iflen o s was proci e 4 Ly A0 crininand, conlyses vl vino by (s

werk our o e el G L ennere ioeased o i oin ‘n:ﬂ rovord (oo pn, et
A , A A T R R .r'wl,‘i.:’-‘
aill v proconted i ladn o "'5 fon of by seae e,
Aoei 1 bople o boodnels . 1 dn Lkin thied seclion of finadn o doals
vitls 1hv f“ﬂwct of ropniidion o 1L otree o slbuaticn, We intreirend a
sample o o5 dufant o Qﬁasp] ,) Teiee Lot strange situation, wn 50 weens
and aga;n el U e s ol e, Alihonsh il ves expeelo i thal the Jirst expori-

giee In L uzuu&t:un wonl i “?ru;b pollavies Sn the seconi sesslon, i1 wos olco
crpecte 1und the rejor behaviors iﬂ intereetion with {he pother wonll remnin
stabls in ¢ seniteor or, correlative sense, “hece expectotions vere partially
fulfilled, an moy Lo ooua in Yewle 13.

Table 13

Correiabiuvns and Coogneicon of Means boelween Sessilens 1 and 2 in the
Strense Hitnation

Verigble ¥ipi- fessicn 1 Pession 2 Signif, r
sodeu leas Mzan of Dif,

Conlact mintsining (4 2% 3 4,15 5,33 ns Ob
Contact i ining (09 5 & 8 7.00 8.29 £ .,0% .;6
Proximity -oning (1) 2683 4,75 6.06 ¢ .05 567
Ur0‘1m11v poesing (i) 5 8 6 7.0¢ 8.13 ¢ .0l 7
wenist (32) 58 4 3.37 3.58 ns .04
Avoil (M) 58 8 5,60 3.71 & .01 LM
Teeroh , 627 8.81 10.96 201 Tt
Crying b, 6 &7 101 22,05 .01 62"
Cring K11 ey, 19,52 30.L4 Z.01 LT E¥

Contaet medntnining () b & 7 3.69 : ns .26
teoximity o onig (D) ho& 7 3.77 3.75 ns .31
resipl (00 bog 7 3.71 I, 85 <05 ¥
Avo 1 (8) & 7 3.96 4,27 ns

R ]
(0]
-3

<.0u5 *p g0l

There 1o grelit qing evidence of stability in regard to interaction with
the mother; sipnificunt positive correlations were found for contact-main-
tuining anl prosjuity-avoilin g behavior in the reunion episodes, and for
proximity sooking Lo mother in the preseparalion episodes, Furthermore,
erying, search Lebavier in the separation epiccoles and resistant behavior to
the stranger elso emers.l as relatively stable. The only correlational
findins thal Jii net 11t {bhe hypotb'"Ju of stability pertained to proximity
seeking in i, rewmion cpinoles, T{ wa con view the strance-situation pro-
cedure as coashibubingg ¢ situation:l Lesct--and T think we cun--ve can be
aslonished al Lhe degree of test-retesi stability that emerpged, for situa-
tional tests are noloriouncly unstable accordingg to a test-retest eriterion,

The vt dyfdeopertinoe o of Pintieer dn tho Leslarabanl stuly, hager e,
Loyttt g o G vt e b A A Sees oy e don v d U0clr .

by Lhoele crpervicne? in thr Virsi Teble 13 ehows that in Lhe secend seszion
hier sf girienndly meoe Creaquent e son L gty wilh thedr metho e dn

colly panser s edticn vad Ioadion cn oo b

5, cogent Lo wainbuin contact witn

1Y,
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Chprir feothe e dn b vennden cpidfnies, syl for her dn tha eeparabion

RS U AR O S wodp th serrreiion onisotes enl dn the situation ar
1 . .;

ool o butde ot BT T IR AT STRDNIE LS PR R R iy
hesehooned dn the £ ol sessicn,  (this was oo oin Lhe case of €1 v 22
infenite, cnd ic nobosoraly g el ebion Al nean difivr nees,)  Laties did nob
Cocoms more resishoni vo theie totiers 3t ceconi weasion, ani inieed
macam- 1oos avoident, his nusiurianee a1 not ineraasc and avoldint
dqefensen 4 bl Lo by 1ouerai--2ihaggh intents who svoided their wothars in

the Tirst cession eoLill 1id 50 in the sceonl session, but 1less slrikingly.

I3
.
v
H

.
]
.

Aineworth (167 ) pointed cab Lhat thege f£indings have profound sijpgni-
ricanc: ror bthe & olosys of onziows attachrent, Stayton and Atnavortil (1973)
alyeady prascnbed . oulone Lhet, ansious alteciment is related Lo ratlarnal
snacceneinility ani unvespongiv.neis at howz. Here we have evidencc that @
repelition of separ: vid arporiones in an unfroiliar envicvonment incrsases
sepr rablon wuriety, It two very briel sepersilons in one session, not cx-
erndiny O minutes in ¢ll, can heve so much wffect on hehavior in a cecend
sencion tuo wacks labey, it ir reasonable Lo suppoce thatl longer wnd more
frequenl enperiences eon have an even grealuer effect, f1his {Lindine was of
courss relevant to the finlings ol ¥lchar (in press), which vere discussed
carlier, on the effect of full-iime day carce on ycung children,

The peletion of hear behavier to stran:: situation behavior corititutes o
fourth sedilin OF Tr#wi e in the honoprapi, eni the reletion of matsrral be-
hovier to infunt stionje-situation pehavicr a fifth, Finally, the nonogrerh
TIIT Tefur Lo separslely publisted studies by Rell (1970), Blehar (in press),
and Main (1973), Since all of tlune findin~s have been discussed in other
g?ct}ons,o? this rerort, they will not be discussed further here. (e pp, 37~
3, ho-lr, h9-5L, bi-02).

Paper on roespoises $0 a stren-or in a strange situvation, A preliminary
Version OF THIA PoLur wmr Tanfoivi. ab v annual meeting of the Fastern
pPsycholosival Associulion in Loston in April 1972, in a symposium cn fear of
strencters, fGhet version was prepersd for publication, but upon the advice

of eritic: further wcul wore dolailed data annlysis was completed, An ex-
panded version of the paper vas prepared for presentation to a small conference
on infant tesr held in Gctober 1973 at B.T,8, in Princeton, This version

will be published as psri of the conference proceedings,

The enzlysis upcn which this paper was based focused on Episode 3 in which
both the strans:cr awl the molher are present, and prior to the disruption of
the scparabion episoien, Fpisode 3 consiste of three parts, each of a minute's
duration, which werc analyzed seporately: (a) the stranger enters and then is
non-participant, sitting quietly in her chair, (b) the stranger engogr: the
mother in conversaticn, (c¢) the stranger approaches the baby and attempis to
engace him in play throwh the intermediary of a toy. Jurthermore, special
not.e was meln of the beby's initial response to the stranger's entrance in (a)
and to her epwroach in (¢). liew coling was uniertaken of the narrative records
in order Lo support a detailed descriptive analysis of behavior, Resulis
were analyrod separebely for cach of the four component subsamples., ©ince an
insirniticsnt number of statistically significant differences verc found between
the subsomeles, L. tolol szuple o 106 dufents was treatel as a whole,

Thoa Linlin o ceeoceronlic Ty Areoriphive, Jdetailing the numbers of infants

A DA N-AY PV A vl L O P PR AN § Lrnen ity PO TR AEER S UL ‘o

ol' five points in ipicoiv 43 Lbat were subjeel to analysis, or in o episule
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goonowh e, il e in Lhrv'ﬁ o Lhe oo wos Lhecrotiecal, olihourh enel: major
R sl e e iy b e e ot e e, Hlewo 1onb el swhenerioe Ll
hcorivical dicaesalon, ang only dniiecclly rofer to the Lindings,

Miee cliccancdon swree b Lhad L fMinlines eonld be undevatood in L
1i s ot en Ly osthesized inﬂ-culay vy rour mojor behisvicral systems that
vers aedivate ] in Whe slreyes. siluation, Two of there-- lic fear-wariness systom
anii e attorlon yutrmm-ur“ closelyr linke:d in thal bolh tend to be achivated
by s Tarnins cixmuluu. e fear-uyeriness syclem includes escepe from or
avolicpes of tha alﬂrmin stimulus (viieh often also imply epprocch to the
abbeelinl £1wy, 4 tr 25 behiavior (which servee also to signal the attach-
ment Sieare Lo apnruach), end bebavicrs that maintain distance from the alarming
eliwiton,  Whoroes locouotor avoidane? end overt distress were infrequent, wary,
dicten.=nmeinlaining beliaviors ocouryl in the great majority of infantis,
Theae @ aviors lnelaled paze avorsion, reluctence to accepl the toy the stranger
offirper iy ard o variely of behieviors such ac intention movemsniz, partisl ap-
prucelion, coy bLubavior, and tentative nmovements tovora the stranger's toy that
sugeent ol a conlliel bQUWN* wariness end an affiliative respousc to the
slranser, We also rugzestod that the prolonped visuel inspection (with in-
hibition of moveiint) with which many infauls greeted the stranger's entrcnce
might, &lzo be consiicrel to reflect the activation of the fear-warlness synlen,
Loccuwtor retreal irom the stvanpger to the mother did not appear to be &
depenisble indication of chrens actlvatlod of fear, since nearly all of those
few iutents dold  cnomsh Lo epproach the siranger slso retreated to the mother,
withoul auy indicablion of aciual distiress,

ihe exploratery cystem that was strongly activaled by the toys before the
strancer apwearel seumerd to b overridden by other sysiems in Lpisode #3, Ex-
ploraiicn of the ftoys declined abruptly, The stranger herself did not scum to
activatle exploratory bLehavior, for very few infants approached her spontenadusly
and aliont none {oiclinl hor--lu strikineg contrast to the behavicr toward the
toys in the previcus episode, IT there was exploration of the siranger it was
almost eutirely viswil--a coutious exploration while waintaining distance, or,
in other words, exploration in ihe service of wariness ‘

The attachment system vas activated in nearly half of the infants, express-
ing ilsecll in somn throush distress signalsc, but in most through active approach
to the mothicr. Proxiwity seekinzg was clearly activaied by alarm rather than by
a desire to interact with the wolher, for most infenis having acehicved proxi-
mity turned to face the stranger, It wes as though the fear-wariness system
was reduced in intensity of aetivation throush proximity to the attachment
Tigure, and the beby could then continue the wary exploration implicit in look-
ing at the strangur, (Certoinly infants looked at the stranger very signifi-
cantly move than they looked at the mother, a fact that casts doubt on the
usefulness of classifying looking as an attuohmant behavior.)

In nearly all of the infanis there was evidence that the stranger activated
some degrze of affiliative response, A majority smiled at her at least once
(and et leect as many smiles were direeted to the strs wnfer as to the mother),

We suspested, however, that at loast some of the smiles to the stranpger were
propitiatory, reflocting Lhe frar-wariness system, rather than invitations to
closer interaction. Coy smiline, combined with mase aversion, particularly
seemsd Lo Do Lhe resnltant of contlictline and wary tendencies. When the
clron- e dny ™t g b o play, roce Wen 0 of Lhe betios yore abla Lo 1ranron
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;oprodect Lo gleendy yicldel 15 pabldleati-ne, dneluding 5 thal ore
abill in opeesec, n oo ditien, 5 opeenors Ling s Loen pevoenbedd at cocent reebincs
that heve not yel boen propare! for publies tion,  Muelbermore, tho: have bheen
three relovent Th,h, fisseri-tions coepl led, one rubiishad, onr aee hxl ror
pnblic-ticn, enl one sULLLL bednsg preparad fore publication, In the 1. L of
references vhieh follows these itenmn have been marked »,
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