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I. Introduction

A. Why Assess the Environment?

The lack of pradictability from infant intelligence tests to later

levels of cognitive functioning has lead some researchers to quastion the

value of the unrewarding search for behavioral stability, B>th Kagan
(1971) and Scarr-Salapatek (1976) have proposed qualitative differences
between sensorimotor intelligence in infancy and subsaquent symbelic
intelligence, accounting for discontinuous develcpmental pattarns.
Alterpatively, the quest for continuity in IQ indices aloane can b2 regarded
as an over-simplification of a complex developmental process, b; assuming
that environmental influences on development are sither constant >ver time
or absent altogether, Perhaps predictability would be emhanced if assess-
ment of infant environments and infant individual difference measures were
used in combination (Richards, 1977; Sameroff & Chandler, 1975).
Historically, a number of scientisis 2id suggest the impor:ance of a
child’'s earliest enviropment on learrming and development. Both Tiedemann
(1787/1973) and Darwin (1877) structured their '“baby biographie;" around
their infani’'s reactions ¢o the variety of visual, auditory a:id tactile
stimuli surrounding them. The development of institutionalized children
was studied extensively in the mid-1900's. Rene Spitz (1945) d2scribed a
"hospitalism"” syndrome of apathy, lethargy, and retardation among orphaned
children. Skeels and Dye (1939) experimentally manipulated early
institutional environments resulting in provocative, fet controversial,
effacts lasting into adulthood (Skeels, 1966). Although neither Spitz nor

Skeels systematically recorded the specific environmental deprivations
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implied in 4{nstitutional environments, retardation was assumed to result
from some combination of early experiential and genetic effects.

{lrbovgh environmental effects were first denied by Dennis, a review
of his work from 1939-1960 (Hunt, 1961) documents a shift toward am
interactionist view. Early experiences below a certain threshold were
shown to effect both mental and motor development (Dennis & Najarianm,
1957). Indeed, Dennis and his colleagues were among the first to note that
esviroanental deprivation coeld directly influence intelligence assessment.
Institutionalized children who lacked the behavioral repertoire (9‘3'.
sitting, social responsiveness to tester) to score well on intelligence
tests were showa to improve their test scores with practice of these
prerequisite skills (Dennis & Sayegh, 1965).

Perhaps the first important theoretical basis for early
environmental effects came from Hebb's classic work on the foundations of
intelligence (Hebb, 1949)., According to Hebb, primary learning was through
perceptual experience, and the basic units of cognitive functioning (cell
assemblies) were images of that experience. Thus, IQ indices used without
an understanding of the individual's early 2avironment presented, at best,
an incomplete picture. "We cannot in any rigorous sense mpeasure a
subject’s innate endowment, for no two social backgrounds are identical and
we do not know what the important enviromnmental variables are in develop-
ment of intellectual funcrions” (Hebb, 1949, p. 300).

Subsequently, another theorist revolutionized our views of a child's
interactions with the environment. Piaget's notions of assimilation and
accomodation of an infant's perceptunal experiences helped to specify the

importance of both envirommental wvariety and constancy at different
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"eritical periods" in development (Piaget, 1973). As interpreted by Hunt
(1961), "the more new things an infant has seen and the more new things he
has heard, the more new things he is interested in seeing and hearing; the
more wvariation in realicy he has coped with, the greater is his capacity
for coping" (p. 262). More recent interpretations of Piaget's theory
(Hunt, 1976; Wachs, 1976) have further implied that a "matci! between an
infant's cognitive level and the expariences available prodices optimal
developmental progress.

Although the early studies of Spicz, Skeels and Dennig were
important in suggesting early experience effects, their glob.il references
to some early environments as "deprived" precludes their searvi:e as models
for present-day environmental research. Yarrow (1961) ‘eviewed the
maternal deprivation literature through 1960 and found onl:r one study
(Rheingold, 1960) that made an attempt to objectively describe an
institutional setting., He went on t¢o suggest that institutional environ=-
ments differ generally in the gquantity and quality of sensors stimumlation
they have available, as well as in specific variables such as consistency
of personnel and predictability of caragiver rasponse,

Researchers in the 1960's and early 1970's moved fom a gross
classification of early experience as ‘'deprived” to anotrher little-
understood categorization of groups as to "socio-economic status," or SES
(Tulkio, 1977). This use of SES as an independent variable has contributed
£o an unfortunata assumption of howogeneity within SES groups (Richards,
1977). If one assumes, for example, that all lower class homes provide a
similar environmental pattern, then parceling variance along SES5 lines

simplifies the problem of assessing environmental influeance. Suprisingly,
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the use of SES as an independent variable has been rewarded with moderate
yet consistent correlations with psychological dependent measures
(Horowitz, 1977). Clarke and Clarke (1977) argue that 'the surprising
effectiveness of SES lies in its role as a sort of multiple R, te which
large numbers of individually less powerful variables contribute" (p. 350).
This wview of SES as an appropriate statistical summary variadble has not
been .jupported by investigations within a single social class. Significant
within-group wvariability has been shown in home stimQ}ation inventories
(Elarilo, Bradley, & Caldwell, 1975), interaction observations (Yarrow,
Paderi:en, & Rubenstein, 1977), and intelligence assessments {(Lewis &
Goldb.rg, 1969). Using SES as a grouping variable may be wmasking
develcpmental continuities by ignoring variance within classes. Asking how
class membership affects children may be i better tactic to understand the
vrocess of development, rather than stressing social class differences
(Tulk:..n, 1977). Studying similarities between groups, such as value
systar;s that override social class strata, may help define important
proce: s variables (lLewis & Bam, 1977).

The progression from global descriptors to the environmental
speciiicity outlined above is a relatively new trend in child development
research. Careful observers of the developmental process are Juse
begipning to put their assumptions of environmental influsnce into practice
by including envirommental variance in the equations they derive to predict
developmental outcome. As our techniques for assessing environmental
inputs become more sophisticated, our search for predictabilicy £from
infancy to later childhood, reflecting the larger gecal of understanding how

development happens, may yvet be rewarded.




B. How to Assess the Envirooment?

1. A perspective

An infant's ability to produce isolated behaviors for a strange
adult in a structured testing situation may not be the best indicator of
developmental progress. Various processes may interfere with a wvalid
assessment. 1he infant’s typical level of responsiveness mzy be suppressed
by the unfamiliar situation. The set of test items may nct encompass a
behavioral repertoire which the infant has found to be adaptive within
familiar surroundings. Even if cognitive capabilities are accurately
assessed in the testing situation, they may not be supported or maintained
by the infant's environment, and therefore individual differences cannot be
expected to be stable when assessed longitudinally. In any case, biased
prediction of developmental outcome may result,

Repeated observations of the infant within a natirally-occurring
context @may prove to be a better strategy than structured intelligence
assessments for understanding the developmental process. However,
observational research is complicated by the enormous complexity of
organism-environment interplay. Infant behaviors and enviroaomental events
may seem random and disorganized, eluding quantification and theoretical
understanding (Barker, 1963). Willems (1973) has propesed that an
ecological perspective may be useful in investigating such complex
environmental systems.

An ecological perspective, most concretely demonstrated by the

“Kansas tradition" of ecclogical psychologists, views an individual's

stream of behavior and environmental milieu as irrevocably intertwined.
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Allowing that behavior stream to "take its natural course” and not limiting
or manipulating environmental events are goals of ecologists (Gump &
Kotnin, 1960). Potential rewards to be gained from this research perspec=
tive include mapping the discribution of bebavioral phenomena in nature,
observing behavioral accomplishments in everyday environments, and
uncerstanding processes which would be difficult or unethical to manipunlate
exferimentally. This 1list is not exhaustive, as archives of ecological
data allow many unanticipated research questions to be asked of the data at
a Jater time (Barker, 1969).

Infant research in general has much to gain from am ecological
perspective. Incerventions inte infant environments without detailed
understanding of the complex environmental system  may produce

unanticipated, undesirable "side effects" which could prove to be more

difficult than the original insulc (Qillems, 1973}, Even knowledge of

infanc capablilities gained from laboratory experiments should be
rer roducible in the natural environment before generalization is assumed,
As Guop and Kounin (1960) stated, "if one wishes to generalize from his
axperiments to patural milieus and behaviors, considerable ecological
knowlege is necessary. Variables from the general milieu may intrude in
the clearest experiment; behaviors responsive to experimentally induced
forces may be even more responsive tpo different forces when the behavior

stream can take its natural course” (pp. 148-149).




2. A theory

If an ec~logical perspective is adopted to determiae the scope of
developmental processes-in-context, a related discipline wmay provide
complementary theoretical and methodological foundations. That discipline
is ethology, traditionally devoted to animal behavior, but more receatly
applied to human concerns. While psychology has modeled itself after the
physical sciences {which investigate small, relativeiy well-understsod
systems), ethologists, historically trained as =zoologis:s, have modeled
their theory more along the lines of bieclegy, iﬁvestigatlng large, complex
systems (Jones, 1972). The implications of a biologica. perspective omn
infant behavior are profound. Biologists attempi to stud® behavior as they
might study an organ system: in terms of its development, causal control,
survival value, and evolutionary significance. The first two perspectives
are well-known to developmental psychologists, while su-vival wvalue and
evolutionary adaptiveness may seem to be foreign concepts.

Freedman (1974) has attempted a synthesis of etholsgical theory with
infant research. The recently differentiated behavioral repertoire of the
human newborn was discussed as promoting infant survival., Visual tracking,
auditory localization, reflax rooting, sucking, swallowin} and grasping, as
well as an appealing physical appearance, may all be viewed as being
extremely adaptive for the helpless newborn in eliciting care from adules.
A natural experiment to test this survival wvalue hypothesis is ‘possible
when these neonatal charactearistics are disrupted, such as in the case of a
premature infant, where there may be an increased risk of a8 breakdown in

the caregiving system in the form of physical abuse or neglect (Klein &



-9-

Stern, 1971). While physical abuse obviously relates tc survival, as Omark
(1977) stated, "for a social species, 'survival' is not important just im a
physical sense, but also in a social and psychological sense" (p. 44).
Thus, infant-envirooment transactions that result in variant psychological
outcomes may also be said to influence survival.

An evolutionary perspective may be more difficult for developmental
psychologists to adopt since variables must be investigated at the popula~
tion level. Freedman (1974) suggested a heirarchy of hereditary and
anvironmental influences to understand evolutionary contributions to
ievelopment. (It should be noted here that ethologists do not dichotomize
zenetic and environmental factors, for as Tinbergen (1972) has stated,
'many interactions with the enviropmene which result in  ipcreased
sfficiency are additive to some machinery that was already functional" (p.
230). In other words, every behavior has both an innate and aa acquired
somponent.) At the top of the heredity-environment heirarchy are infant
tapabilities such as perceptual constancy and primary mental abilities
which bave ~been  genetically selected from relatively invariant
snvironmental pressures, and go are not as subject to envirommental
*hanges. Adding environmental measures to infant assessments at this end
3f the heirarchy would probably not be as profitable as for social
behavior, which Freedman (1974) hbypothesized to be gemetically pre-
programmed to be malleable, since our socio=-cultural context changes 3o
rapidly. Observations of infant-eavironment relationships may be served by
such an evolutionary perspective, for it suggests a theoretical basis for

bebavioral constancies and variance in the face of contextual influences.




3. A methodology

In terms of specifying a mecthodology te understand behawior in ics

larger context, apimel ethologists and infancy reseafchers share a common

problem: neither the organism nor the emvironment relies on symbolic func~
tions to communicate, Non-verbal behavior is the data base upon which both
fields must rely. Some developmentalists have already adopted ethological
methods to understand infant social and discriminatory functions. The use
of film or videotape to preserve organism-environmert interactions for
later analysis is an ethological technique (Charlesworth, 1975), now being
used to study mother-infant interactions (2.g., Rosenfeld, 1973). Robert
Fantz, protege of an ethologist, developed a widelw~used tachnique to allow
infants to communicate visual pattern preferences non-verbally (Freedman,
1974). However, the most well-known methodology used in ethological
research involves field observacions of the organism in the natural
habitat, in which environmental and bebavioral events are carefully
described.

The finer points of adapting ethological mettodology t¢ infanc~-
environment research can be difficule. Category selection, coding
intervals, code design, observer influence and observer reliability are all
problems which researchers interested in nartural observations must address.

In terms of catagory selection, Jomes (1972) prcposed the usefulness
of an ethological viewpoint. Apimal ecthologists consider a "matural
history phase™ to be an essential first step to any study. This involves
an inieial period of hypothesis- and category-freae observations, in which

behavioral and environmental events are described in a mnarrative fashion.
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Jones (1972) suggested that both categories and hypotheses will be easily
generated by such unrestrained recordings, and that the results may be more
relevant to the target population.

The selection of coding inctervals which depend upon the observer's
technical limitations versus inherent, natural breaks in the behavior
stream bave profound implications on +the interpretation of orgainism-
environment interactions (Barker, 1963). Wwhile coatiouous recording can be
exhausting and time consuming, the theoretical importance of subtle infapt=-
environment contingencies may force more commonly used time-sampling
techniques into disuse. In time-sampling, ihkz Lehavior stream 1is broken
into arbitrary intervals, and evants are not coded as to their frequency or
order of occurrence within an interval. Recent technological advances have
made electronic, continuous computer-compatible coding available {Sackett,
Stephenson, & Ruppenthal, 1973), but paper-and-pencil techniques are still
more prevalent. It will become increasingly apparent cthat arbitrary
sampling constraints imposed on the stream of behavior in time~sampling
strategies severely limit the interpretations that can be made from the
data,

An additional problem noted by Yarrow is thaet "isolation of
variables in the patural enoviroonment is an artificial one; in reality many
variables are active simultaneously” (Yarrow et al., 1977, p. 561).
Gewirtz and Gewirtz (1969) saw the solution as mutually exclusive and
exhaustive coding schemes, which allow combinations of wariables to be
scored simultanecusly, not sequentially.- Without such a coding scheme,
each variable must be analyzed independently, as if it occurred in 1isola-

tion. Exclusive/exhaustive codes permit co-occurring behaviors to be coded

14
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and thus analyzed as a unit, better reflecting the complex nature of

interactive sequences,
Echology's typical lack of concern for observer reliability data has
been clearly expressed by Jones (1972): "intensa concern for iater-observer

reliability testing is fairly characteristic of social and developmental

psyéhology and may have had its origins in the non-replicable nature of the

measures that were being attempted (possibly related to the pon-operational
nature of the concepts being gauged by the measures)” (p.13). Contrary to
this wview, it seems that the pore complex a system one is observing, the
more breakdowns in observation quality are likely to occur. If data are to
be shared across research settings, confidence in observational results may
be based on assumptions of observer training to sone criterion, reflected
in reported reliabiliety data. while most researchers are probably
genuinely concerned about observer reliabilicy, the lack of consensus about
acceptable agreement levels and the lack of communicition between statisei-
cians and researchers about the best statistical techniques to use make
interpretation of reported reliability data difficult (Hollembeck, 1977).
Ethological methodology, by stressing operationally defined categories
which rely to a smaller degree on observer infe-ence, may indirectly
suggest one solution to reliability problems: objeczive coding schemes may
reduce observer confusion in coding behavioral and environmental events

(Charlesworth, 1975).

€. What is an Infant Environment?




It i3 generally the case that researchers chooss to concentrate on
those aspects of the infant's envirooment which their theoretical orienta-
tion implies are functional influences in the infant's development. Some
concensus bhas emerged on focusing on the sensory environment in terms of

visual, auditory, and tactile inputs (olfactory and gustatory qualicies of

the environment have not been extensively studied). A major discrepancy

exists ip choosing the sources of sensory stimulation to ioclude in
environmental assesszants.

The most obvious source of visual, auditory, and tactile stimulation
in an infant's world is the social environment, and the infant's mother has
typically been the focus of studies attempting to assess environmental
patterns of social stimulation. The infant's physical eavironment has only
recently been acknowledged as a possible contributor to» sensory stimula=-
tion, and only rarely have a combination of animate and imanimate sources
of sensory stimulation available to the infant Dbeen recorded in
environmental assessment research.

As pnoted above, "maternal deprivation" was the global beginniog of
environmental assessment. Yarrow (1961) and Casler (1961) suggested that
what was called maternal deprivation was probably a decrease in the amount
and kind of specific sensory stimulation available to institutionalized
infants. According to Yarrow, in the firse six months of life (or until an
infant recognizes the existence of objects ocutside of himself, and begins
to comprehend their parmanence) it might be mors accurate to say that
institutionalized infants were deprived of those sensory experiences
usually provided and wmediated by a mother figure, rather than being

deprived of '"mother love.' After six months, the consistsacy of the mother
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figure or a small group of surrogates, and the predictabiliecy of her
behavior were noted by Yarrow to be important in the infants' perception of
object permanencea, object constancy, and concepts of time (Yarrow, 1968).
While Yarrow and his colleagues (1977) acknowledged the need to
operationalize such intangibles as "warmth," his suggestions have allowed
researchers to clarify the specifics of sensory :timulation encompassed by
maternal care. However, a conceptualization of jrfant social environments
in terms of materpal stimulation alone may provide an incomplete picture of
the animate variables functional in development., While the contribution of
the father to the infant's social environment h:s nog been systematically
investigated (Lamb, 1973), there is some eavidence that qualitative
differsnces exist in the type of interactions th:t fathers initiate (Lamb,
1977). Lamb (1977) goes as far as blaming researchers' emphases on mother-
infant relaticnships for contributing to the "devaluation of the father's
role” (p. 260).

Other sources of sccial stimulation in a yiung infant's world have
been investigated rarely, but with interesting effects. White (1975)
suggested that interactions with siblings may provide a positive or mnega-
tive source of stimulation to 2n infane, depending on if the children are
more than three years apart or are closely spacec. Wachs, Uzgiris, and
Hunt (1971) included the number of visits by relztives to a young infant's
home in his stimulation inventory, based on significant correlations of
that variable with infant development. As environmental assessment
research begins to broader its focus on important sources of social

stimulation ic the first year, relationships between infant development and

the environmental context may be clarified.

f ot
~7




If assessment of che infane's social environment has  been
restricted, the pbysical envirooment has been generally ignored. Some
investigators have recently begun to attend to the inanimate envirooment
because data indicate that infants spend a fair amount of awake time
interaceing with environmental objects. TFor example, Clarke-Stewart (1973)
found that nine~ to 13-month-old infants spent an equal amount of time
interacting with objects as with their mothers. white (1975) similarly
estimated that year-old infants spend approximately 20% of their awake time
actively exploring objects. Until recently, bowever, we bhave been without
a theory to interpret specific effects of the physical environment (Tulkin,
1977).

Yarrow, Rubenstein, and Pedersen (1972) postulated that the
inanimate enviropment may influence coganitive-motivational and exploratory
development, while animate stimnlation may relate to social responsiveness
and language development. His data support such a theory with moderate yet
consistent correlations. It appears that both animate and inanimate
variables may be important in uynderstanding bow the environment interacts
with the ipndividual in the process of development.

Both Caldwell (Elardeo, Bradley, & Caldwell, 1975) and Wachks (wachs,
Uzgiris, & Hunt, 1971) have provided inventories to assess the relaced to
developmental theory. Wachs based his inventory on physical environment.
Here a distinction may be made between assessing only those aspects of the
environment with which the infant is observed to interact, and a more
thoroughk description of both active and passive enviroamental properties.
While both the Caldwell and Wachs inventories allow assessment of the ac-

tive and passive environment, and thus are both important contributors to
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enovironmental resszarch, the Wachs inoventory is more clearly related to
developmental theory. Wachs based his inventory on Piaget's theory of che
importance of an infant's interactions with objects in developing schema
about the world (Wachs, 1976). His assessment includes mpeasures of
environmental predictability, the adequacy of srimulation offered to the
child, and the presence of intense stimulation from which the infant is
unable to retreat. In research assessing the differential response of
groups of infants to eavironmental variables (such as sex differences),
Wachs (1978) further suggested that “"the physical inanimate snviropment may
be less susceptible to child effects and therefore may offer a better
ground for a test of the differential reactivity hypothesis™ (p. 1).

The data and theoretical orientation supplied by Yarrow, together
with recent inventories encompassing physical aspects of an infant's
enviroument, no longer limit the environmental researcher to social sources
of stimulaction. Jugst as a wide range of infant individual difference
parameters have been defined, the ecological ccotext of infant behavior may
now be assessed ip its total configuration of animate and inanimate sensory

exXperiences,

D. In What Contexts Should the Eanviropment Be Assessed?

Even as infant behavior is better understood in the context of the
social and physical esnvironment, environmental patterns axist il a larger,
cultural context. Whether one is observing an infant-environment interac-
tion in one's own culture, in a different subculture, or in a foreiga land,

the cultural context of beliefs, values and goals for child development

P




mediate social and physical wvariables.

Progress in understanding the process of development is not 1likely
if child care customs are interpreted only in the context of the cbserver's
value system. Research which does not attempt an understanding of the
broader cultural context of bebavior is net truly cross-cultural, buc
rather should be labeled comparative psychology. Tulkin (1977) stressed
that it is extremely important '"to kmow what mothers and other caretakers
thinit they are doing, what their goals are for theiy children, and what
some of the overall values are for the society" (p.574). Such an in-depth
perspective on another culture is difficult without repeated or leong~term
exposure to that culture (Goldberg, 1977).

Levine (1977) bas provided an example of gross wisinterpretation of
a child care practice when viewed from a Westerner's perspective.
Observers of African cultures have repeatedly labeled the practice eof
conscant carrying of an infant in a sling, close to the mother's body, as
"indulgence.” If an American mother carried ber infant constantly, suchk a
label might be appropriate. However, in a cultural context where infant
mortality is extremely bigh, carrying is appropriate for constant
monitoring of illness. Survival is at issue bhere, not indulgence or the
implied spoiling of a child.

Is there a strong raticnale for maintaining a cross-cultural
perspective in child development research? Kagan (1977) suggested that
infant- environment relationships which appear to be linear within one cul-
ture may be better described by ron-linear functions when levels of a
variable not found ian our country are observed cross~culturally.

Hypotheses can be refuted, suchk as the generalizations of newborn

20




precocity, which did not hold up in at least one study (Konner, 1977), and
which have npot been replicated across behaviors other than in the motor
area (Kagan, 1977). Leiderman, Tulkin, and Rosenfeld (1977) provided a
further racionale for cross-cultural work, citing "the natural variatcion of
child=rearing practices through the world" which make it possible "to find
natural experiments in which events or social stimuli usually 'packaged’
together in our society occur in isolation" (p. 9).

Even within our own culture, these perspectives are wvaluable in
understanding how ecological factors and belief systems influence child
care, For example, Lewis and Freedle (1977) caution against using the
popular wvariable of "floor freedom" in lowsr class homes, where the floor
may be cold and unsafe. Perhaps the general child care goal of reinforcing
active exploration might be addressed in different ways in a poverty home.
Some knowledge of the means by which ecological factors influence
caretaking practices may aid our interpretations of sub-cultural
differences.

An aven more intangible jinfluence on child care goals--the

caregiver's belief system--must also be understood in a subeculeural group.

Both Lewis and Goldberg (1969) and Tulkin (1377) found that working class

mothers in general felt they had less control over their infant's develop-
ment. This "powerlessness" or "fatalism" influences levels of responsive-
ness and interaction in an understandable way. Other lower class mothers,
when asked about their lack of responsiveness to their infants, have stated
that the child's life was going to be hard, and 'spoiling" at an early age
was inconsistent with their goals of self-reliance and independence for the

child.
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Recording only the topography of a caregiver’s actions vis-a-vis the

infant wmay limie our understanding of how cultural wvalues influence

developmental outcome. An alternate goal might be to assess the effective-

ness of cultural ctransmission of a society's belief system regarding
optimal early child development. Such 2 perspective may  prevent
ethnocentric bias from shading our interpretations of cross-cultural child

rearing.




II. The Litcerature

The first section of this paper strassed the environmental side of
infant-envircoment interaction. However, the importance of the environment
from an individual, developmental standpoint is chat it serves as the
context in which development happens. Thus, the goal ¢of envirommental
assessment in rhe child development lite:acura is most often a better
understanding of how differential environments relate to the process of
individual -development. Lewis and Lev~Painter (1974) discussed the
integrity of the infant-environment s''stem in this way: "No one is
interested in how many times the cradle ricks in two hours, for we realize,
although we npever state explictly, thai. the study of that element in the
model makes little sense unless we study “t in interaction with another
element, namely the infant" (p. 22). Tor this reason, the studies below
are discussed not only in terms of the me.hods of environmental assessment,
but include contemporaneously studizd infanc wvariables and the
relationships between environmental events and developmental outcome.

Research into the c;;:ex: of development now extends from intra-
ucterine experience through old age. For purposes of this paper an
arbitrary age constraint has been imposed on the extensive Lliterature
purporting assessment ©f enviroonental contexts:!: only infant-environment
interaction observed between birth and one year were included for review
here. A compromise between span of development and depth of analysis was

seen as necessary for a manageable

review,
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The literature within the chosen age constraint was organized along

two dimensions. The first of these describes the degree to which the

researchers adopted an ecological perspective. In a strict sense,

traditional ecological research involves well-defined observational -

strategies and a broad conceptualization of the natural context of develop-

ment (e.g., Barker, 1974). No studies of the environments of very young

infants were found te follow ctraditional ecological lines. Therefore,

degree of ecological perspective has been described as a continuum, ranging

from a very narrow focus on the mother as the infant’'s sensory environment

to a broadly defined, cross=-cultural perspective. Studies based on widely

disparate perspectives may be designed for very differear purposes. A

narrow focus may be chosen to allow micreo-analytical, fine-grained analyses

of subtle organism-environment relationships. However, when viewed from a .

broader perspective, such relationships may be seen to depend on overriding

setting or geographic variables that influence generalizacions about the

resules. The relative breadth of a researcher's focus may influence the

choice of variables to observe, and, as Rheingold (1961) stated, '"clearly,

the decision about what to record constitutes the heart of the problem” (p.

177). Thus, relative position on an ecological continuum may be used as a

organizing dimension of the enviroomental assessment literature. The

studies reviewed below will be clustered around three poincs on that

continuum: the social enviroonment, a combination of the social and physical

milien, and a cross=-cultural perspective.

The second continuum 2long which the environmental assessment

literature mighe be ordered involves the researcher's assumptions about the -

nature of infant-environment interactions. While these underlying models




- -

are not always specified in the research report, the variables chosen and
the method by which the variables are analyzed provide clues as to the
researcher's interactive model. Foir example, variables which describe
infant activities are chosen to be observed, along with variables which
describe maternal behavior directed tovard the infanet. These variables may
be coded in a sequential fashion, such as "infant cries-mother rocks-infant
coos-mother smiles." For analysis, however, these infant and maternal
activities are split into independent tets of variables (Rosenfeld, 1973).
The rates of each infant behavior a:e then correlated with, or regressed
upon the rates of maternal behaviors. Or, the rates of paternal or infant
behaviors are related to background variables. Since the original sequence
of the partner's behaviors is not retained, a Don-sesquential model of
interaction may be assumed.

Alternatively, the infant and environment can be viewed as a syscem.
A system has been defined as a urit greater than the sum of its pares
{Thoman, Acebo, Dreyer, Becker, & Freete, in press). In this case, then,
the behavior stream cannot be broken without losing important information.
Each behavior is seen as both a stimulis and a'response, and s50 definicions
of a behavior as a cause or an effect become arbitrary, as such decisions
depend on where you choose to enter the bzhavioral sequence (Lewis & Lea-
Painter, 1974). Studies which employ time-sampling necessarily break this
sequence into "observe" and "record" <ycles, yet if the wvariables are
themsalves interactive, such as "mutual gaze" or "response to distress,”
some semblence of the interactive flow may be retained. An alternate
technique involves continuous recording in which matural units of infant

and environmental variables are recorded seguentially in ''real time." These
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strategies which a:iemp: to preserve the behavicoral stream reflect a
sequential model of development.

This particular way of differentiating models of interaction is not
new. This same coatinuum has been described elsewhere as ranging from
Yelement to flow" (Lewis & Lee-Painter, 1974), *causal to non-causal”
(Thoman, Becker, & Freese, 1977), and '"non~systematic to systematic”
(Thoman, Acebo, Dreyer, Becker, & Freese, in press). Although the labels
vary, these aucthors have addressed the same continuum of interactive
models. While the srudies reviewed here have bean labeled as reflecting
non-sequential or sequential godels for organizing purposes, a continuum
rather than a dichotomy of interactive models has been assumed. In
summary, within the three ecclogical perspectives ogutlined above, resszarch
was described as favoring a non-sequential or sequential approach toward

infant-environment interactions.

A. Social Environment/Non-Sequential Appreach

A highly discernible strategy is common to the group of research
studies identified with non-sequential model. Specific matermal (and
sometimas infant) variables are typically observed in a natural or quasi-
natural setting, usually a feeding situation. The ractes of these variables
evident in individual mother-infant pairs are thea correlated with
background or demographic wariables. However, instead of correlating
maternal behavior with a background variable, an experimsntal manipulation
might be made and the rates cof materrpal and infant behaviors amalyzed by

condition or group. It turms ocut that of the studies included in this
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group, no two were coaparable ino terms of variables chosen and samples
seleceed. Although many interesting relationships between  maternal
behaviors and background variables were noted, no particular result has
been replicated; therefore, all the :relatiocnships reported must be viewed
as tentative,

A study by Richards and Bernal (1971) is prototypical of the
social/non-sequential strategy, and S0 will be discussed in some detail.
As part of a larger scudy of infant (evelopument, the authors observed five,
five-hour sessions over the infant's first ten days. Time-sawpling
observations were completed in the {omes of sixty mother-infant pairs.
Sampled maternal variables included kiss, rock, touch, walk with, etalk,
smile, secimulace suck, and diapering of the infant, while infant sucking,
swaddling, position and position ch:inge, and state were also observed. In
this comprehensive study, a maternal diary of carecaking events and infant
cycles, a maternal attitude questicnnaire, and an infant examination were
included as supportive data, These naternal and infant variables were then
related in a simple freguency anaiysis to type of feeding (breast versus
bottle) and presence or abSence of ohstetrical medication given during the
delivery of the infant.

Breast-fed babies were observed to suck ae a higher rate, feed for a
longer period of time, and thus be left in their cribs less than bottle~
feeders. The ¢nly maternal characteristic whichk related to use of
obstetrical medication involved maternal stimulation of infant suck. As
infants exposed to such medication were observad to feed for shorter
intervals and with more interruptions, Richards and Bernal (1971) concluded

tkat the drugs affected infant behavior more than maternal style. These

0o
~F
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conclusions were supported by the infant neurological exam and a rating of
the infant’s physical status at birth. Because a time-sampling strategy
was used, only conclusions about absolute rates of maternal and infant
behavior could be drawn. It was not possible to evaluate the effect of
medication on matermal behavior since the ordering and patterning of the
maternal behaviors in relation to infant behaviors may well have been
affected. Such questions caunot be asked if only portions of the behavior
sequence are recorded, as in a time-sampling strategy.

Thoman, Leiderman, and Olson (1972) time-sampled similar maternal
behaviors during a single feeding observation before the newborn left the
hospital. During breast~feeding, water-feeding, and non-feeding interac-
tion sequences, Thoman and her colleagues gbserved maternal tactile, wverbal
and smiling stimulation of her infant, and related these variables tas birth
order and sex of the infant across 40 mother-infant pairs. Significane
main effects and interacrions between parity and sex of the infanrt were
found, as primiparas (mothers of firstborns) engaged in more non-feeding
interactions, and breast~fed their male infants more than mulciparas.
Female newborns were breast-fed more by muleiparas. Stimulation of their
infants across modalities, and significantly more talking to their female
infanes by primiparas was gobserved. Multiparas talked more if their
infants were male, The authors concluded thart firstborn infants were
generally stimulated more during an early feeding, and noted that breast
feeding was continued longer into the first year of life if the infant was
firstborn.

A colleague of Thoman investigated similar maternal variables during

the mother's first feeding of her newborn in the bespical for 28 pairs

g,
&g
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{Gaulin-Kremer, Shaw, & Thoman, 1977). In this study, matermal tactile
stimulation (rocking, caressing, and patting) was recorded in a continuous
interval procedure. Mutual gaze and vocalizations to the infant were also
recorded. These social variables, along with the length of social interac-
tion before feeding, were related to the number of hours between delivery
and the first feeding interaction. This separation depended only on the
routine of the hospital, and was nst related to infant or maternal wmedical
complications, All six variables were negatively correlated with separa-
tion interval. Shorter separation intervals related significantly to more
caressing and pre-feeding interictions, and marginally to the amount of
talking by the mother to her infan:. Additional analysas confirmed that no
relationships to parity, race, nedication, sex of the infant, or type of
feeding were confounding the resul:s. Although the authors mentionad that
simultaneously recorded infant variables supported their conclusions of
significant saparation effects on the “"emerging mother-infant
relationship,”" the data were not available for critical analysis. By
employing continuous interval recording, infant bebaviors might hbhave been
included in the observation code, )reserving the igteractive sequence. The
significant level of the separatio: affect with a relatively small sample
and restricted range of separation (10 to 25 hours) suggests that a
replication within a sequential model of interaction might be worthwhile,
to determine spécific effects »>f imposed saparation on the interactive
relationship.

Early contacts between mothers and newborns were also observed in
the hospital by Klaus, Kennell, Plumb, and Zuehlke (1970). They observed

materpal fingertip versus palmar exploration of their infants, physical

20
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encompassing, enface positioning, smiling, and talking. Rates at which
these variables were directed toward fullterm infants were contrasted with
maternal contact of premature, but healthy infants through the portholes of
the isolette, Similar progressions from fingertip to palmar caressing of
the infants o:curred. However, this progression was completed over the
firse five minutes of contact for fullterm infants, but lasted five days
with the premature pairs. Percent of time in the enface postiton increasad
more quickly in the fullterm dyads, and reached a higher overall level when
compared to maternal~premature enface postions. The auchors state that the
results could well be attributed to an inhibition of maternal behavior due
to upnfamiliarity with the isolette and premature nursery surroundings,
rather than the premature status of the infant per se. Indeed, differen-
tial maternal bebavior is not suprising under such circumstances. As Do
infant data were reported, it is di{fficult to speculate on: bow infant
characteristics associated with Pprematurity migbht have intervactad with
maternal stimulation variables to influence their exchangs,

The amount of separation imposed by hospital routines on mothers of
premature infants was manipulated by Leifer, Leiderman, Barnett, and
Williams €1972). During three obsarvations over the first months of life,
matarnal proximal and distal stimulation were time-sampled for a prematurse
separated, premature contact, and normal fullterm comparison groups.
Amount of contact allowed in the premature nursery had po significant
effect on rates of maternal variables during subsequent caretaking and pon-
caretaking interactions. However, mothers of fullterm infants provided
different types of stimulation than mothers of prematures. While pramature

infants were held more, fullterm infants were touched and provided with
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more ventral contact. In terms of distal scimulation, only cthe '"smile"
variable differentiaced the two premature groups from those born at term,
with the low-birth-weight infants being smiled at more, Again, we are
uncertain as to how these groups of infants responded to their differential
contaces, and how matermal tactile and visual stimulacion differances
affected the interactive process,

A similar manipulation of early maternal contact was attempted by
Klaus and his colieasues {Klaus, Jerauld, Kreger, McAlpine, Steffa, &
Kennell, 1972) in a widely-iiscussed study using 28 1lower class,
primiparous mothers and their Ffullterm infants. While a control group saw
their infants only at feeding times, the extended contact group was allowed
one Lkour of interaction shorely after birth and five hours of daily
rooming-in with their infant; throughout their hospital stay. At
approximacely one moncth of age, the mother-infant pairs were brought in for
an interview, a filmed feeding 2:pisode, and a physical exam of the infant.
Again, infant variables were not assessed, and the data represent races of
maternal activities, However, the wide rangs of significant affecrs found
in maternal styles with the relatively short-term intervention has provoked
heated discussion of the walidi-zy of 2 human matermal sensitive period
concept (Trause, 1977).

Although the distributions of the Klaus et al, (1972) groups
overlapped, they differed significantly on the maternal interview, which
assessed maternal attitudes towards response to distress and spoiling.
More early contact mothers chose to watch their infants' physical exams,
and the percentage of the feeding observation spent in fondling and enface

was significantly greater than the routine contace group. Although the




authors mention the possiblity of halo or side effects confounding their
experimental manipulation, they use litcle caucion in generalizing from
their lower class sample to all mothers and infants. Differential infant
behavior was not assessed, and s0 the means by which early contact might
influence the interactive sequence was not clarified.

More long‘:erm effeccs on macernal stimulacion variables have been
assessed within the social/nen-sequential framework. Moss, Robson, and
Pedersen (1969) chose a variable derived from a prenatal interview---
animation o¢f the mother's voice--~as a general indication of her desire to
stimnlace others. Relationships between this wvariable and subsequent time-
sampled observations of mpatermal proximal and distal stimulation of her
infant at one and three months, and with stranger fear measures at eight
and nine-and-a-half months were found. A sample size of 54 primiparous
pairs, split evenly between male and female infants, allowed analysis of
sex differences in maternal behavior toward their infants. One-ponth-old
male infants were rocked, kissed and talked to more if their mother's
voices were coded as stimulating in the prenatal interview, while at three
menths, the variable "kiss” alone was related in this group. Three-month
sex differences aseemed related to modality of stimulation, as the
relationships bectween prenatal maternal voice animation and later stcimula-
tion of the infants' distance receptors f{i.e. wvisual and auditory
variables) were much stronger for female infants.

When the infant’'s response to a stranger’'s approach was assessed six
months later, Moss and his colleagues (1969) found early distal stimulation
to correlate negatively with stranger fear and gaze azversion. The process

by which differemt variables assessed longitudinally might be related at




statistically significant levels remains a question, as no¢ interactive
segquences were recorded. The authors suggest that perhaps the mothers
noted precocious development in their female infants, and matched a more
sophisticated distal scimulation style to their daughter's develcopmental
level. The inclusion of contemporanecusly studied infant behaviors yhich
tend to precede and follow naternal receptor stimulation might have served
to test the authors’ hypotl.esis about the process behind significant
variable interrelationships.

As stated at the begirning of this section, few conclusions may be
drawn with confidence from tlis small group of studies. No two researchers
have attempted to observe the same variables with similar samples, and so
no sSpecific relationship ltas been replicated. By arbitrarily breaking
behavioral units with time-s:mpling strategies, and ana2lyzing rates of
bebavioral emission as we might in an experimental laboratory design, the
studies do little to increase our understanding of the means by which
infant sex differences or maternal separationl intervals influence aongoing
interactions., Indeed, =zhe infant has been 1left ocut of the picture
altogether in several of the studies in this section. The statistically
significant relationships found between background variables and wmatarnal
beahavior may suggest that we are choosing the right wvariables to study, but

may be studying them in the wrong way.

B. Social Environment/Sequential Approach

While a common strategy was discernable in the social/non-sequential

studies=-correlations between rates of maternal and infant behaviors--

33




«31=

resesarchers have employed a variety of strategies aimed ar an objective
analysis of the sequence of infant~ environment interactions. One tactic
which allows a quasi~sequential aralysis within a timeé-sampling framework
is the use of code categories which themselves describe small chunks of
interaction. Generally, time-sampled data do not allow the congruence or
contingency of infant and caregiver events to be reconstructed. One can
only state, for example, that within one time unit the infant looked ar the
mother and the wother looked at the infant. An interaction has oot been
established. However, {if the variable "mutual gaze" is included among the
coded events, that variable's occurrence may represent a small interactive
event.

Capturing contingencies between infant ang environmental events 13
more difficult with time-sampling. One tactic has been to incorporate
variables such as "maternal vocalization contingent upon infant distress”
into the code, generally defined as a lag no greater than five seconds long
between the matermal and infamt behaviors, Several problems with this
strategy have been noted. It may be too demanding to ask observers to note
elapsed time between coded events, allowing error into tche coding of
behaviors as "contingent.”™ If a sequential strategy ware used, in which the
patterning of events in real time were prescribed, analysis of various time
lags wmight be completed more accurately at a later time. Another problem
with "contingency” variables involves the nature of the time-sampling
cycle, If the infant distress and maternal response fall within the
"observe' cycle of a sampling unit, then the contingency may be recained.
However, if the infant distress falls at the end of an "observe" cycle,

consequent paternal attention will be lost as the observer looks away to
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record. If such events occur randomly in time, then a fair picture of
macternal contingencies will be observed. However, such random patterning
of infant and environmental events has not been proven, and, in general,
"mutual” variables fare better than '"contingent" g¢ones in time-sampling
schemes .

Continuous coding is the obvious solution to catching interactive

contingencies. The studies reviewed here have accomplished this goal by

either continuous interval paper and pencil teckniques or by means of

electronic devices which allow simultaneous observing and recording of the
behavioral stream., One exception is an early study by Brody (1956) who
devised a unique seaqueptial strategy to assesSs caregiver-infant interac-
tions. Brody observed 32 mother-infant pairs throughout a four-hour office
visit, during which 3 movie of the infant's activity was made. The mother
was interviewed about her child-rearing attitudes, and was wurged to care
for the child as she would at home. Because maternal styles might have
baen inhibited by the urfamiliar surroundings, a two-hour home visit
followed, which includeé another maternal interview and further observa-
tions of unstructured mother-infant interactions. Narrative accounts of
these interactive sequences were divided into units which represented
single maternal acts, such as feeding, moving, touching or speaking to the
infant. This approach should be differentiated from 2 time=-sampling
strategy which divides behavioral sequences into arbitrary time units for
the observer's convenience. Each unie was then rated on a five-point scale
as to its appropriateness to the infant's needs and rhythms. The units
ware also charted chronologically so that timing and spacing of activities

could be analyzed. The mothers were then classified inte one of four
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groups, decermined by their scale ratings. The maternal styles represenced
by these groups ranged from sensitive, attentive, and consistent care tao
hypersensitive, hyperactive, and inconsistent care. The maternal style
groups were then shown to differ as toe parity, bottle versus breast

feeding, amount of social interaction during feedings, and the flexibility

of their feeding schedules. Brody (1956) might be said to have sucseded in

identifying styles of interactions based on both contingencies and patterns
of maternal behaviors. She chose te focus on the mother, however, and so
her results were discussad in terms of fairly one-sided direction af
effects.

Yarrow's early work represents a similar focus on maternal respoa-
siveness to infant behaviors (Yarrow, 1963). Although employing a time-
sampling framework, he developed maternal variables which incorporated
preceeding infant behaviors, such as speed of response to a need expressed
by the infant, and appropriate response te infant attempts at communica-
tion. Infant characteristics were derived from observations of the infant
in a home context and in structured testing and social situations. Forcy
infant-caregiver dyads were observed; half of the infants were in adaptive
homes, and half in foster homes. The maternal care wvariables were chen
correlated with the infant characteristies, and revealed that maternal
adaptaction of stimulation to the infant's level, stimulation of achieve-
ment, compunication, and positive emotional expression related most
strongly to the wvarious ipfant measures, Both the amount and Quality of
maternal stimulation were found to relate to infant IQ with positive
correlations in the sixties and seventies. The infant's ability to handle

stress related to maternal emotional and physical involvement, sensicivicy,




adaptation of stimulation to the infant's individual needs, and general
acceptance of the infant a8 an individual (all defined operationally in the
author's text). Thus, the wvariables which Yarrow classified as
representing stiﬁulation-learning conditions relatsd most strongly to the
infant IQ measure, while wvariables described as need-gratifying and
affectionate correlated with the infant's obssrved capacity to handle
strass.

Although Yarrow (1963) summarized his data as representing differen-
tial effects of specific maternal behaviors on infant development, he
coucluded that more res:arch on infant effects was needed. "There i§ a
complex relationship Jetween the mother's behsvior towards the infant and
the infant's basic r2sponse patterns, predispostions, and individual
sensicivities and vulnecrabilities,...it is difficult to establish the point
of the beginning of the circle" (p. 110).

More recently, several researchers have included interactive
vaciables in their time-sampling codes in order to bhighlight sequences of
infant-caregiver interactions. Beckwith and her colleagues conducted a
longitudinal investigation of infants at one, three, and eight months who
bad been born prematurely (Beckwith, Cohen , Kopp, Parmalee, & Marcy,
1976). Although they time-sampled and analyzed by frequency of events,
several interactive catsagories were included to allow the mutuality and
contingency of avents to be examined. In addition to classifying the
caregiving or social setting of an interaction, the authors coded type and
contingency ¢f maternal speech, type of touch and hold, social play, mutual
gaZe and smile, and response to distress. Another interactive wvariable

called "environmental mediacion" included matermal object presentation and



allowance of floor freedom. The rather limited range of infant wvariables
included fussing and crying, and two categories of social response to the
observer: smiling and wocalizing.

These variables were then factor analyzed by Beckwith et al. (1976)
at each age group, and the factor scores were used in a regression analysis
to predict the infant's nine-month Gesell and sensorimotor scale scores.
Mutual gaze was the best one~month predictor of the nine-month sensorimotor
performance, At three months, the factor describing the infant’s attempts
at social contact with the observer predicted sensorimotor performance,
while maternal control (involving commanding and critical speech directad
toward the infant), best explained Gesell score variance. Finally, the
best eight-month predictor of Gesell performance was floor freedom allowed
the infant, while the amount of mutual social interactions between the
mother and her eight-month-old infant predicted sensorimotor performance
best. The fact that different clusters of variables vere found to predict
‘scores on the two developmental tests suggests that these assessments wmay
evaluate vary different behavioral repertoires, Although the multiple
correlation coefficients associated with these predictions were
respectable, ranging from ,32 to .43, the 51 mother-infant pairs observed
may not be adequate for a regression analysis (Kerlinger & Pedbazur, 1973),
and so the relative importance of these various predictors must be viewed
as tentative.

These same data were also analyzed by infant sex and birch order
{Cohen & Beckwith, 1975), revealing differential interaction styles between
mothers and firscborn, wversus laterborn infants. Factor scores were

analyzed wvia analyses of variance for each age period. No significant
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differences on factor scores emerged at one wmonth. However, by three

months of age, firstborns scorad significantly higher on the matarnal so-

cial responsiveness and the maternal control £factors., Only one factor

differentiated £first and laterborn infants at eight months. Firstborns
received more "intellectual scimulacion," invelving positive wverbal and
object stimunlation. A sex difference was alsc found, which interacted with
birth order on the m:ternal control factor at eight montha. Firstbhorn
girls received the mcst directives, criticisms, and interference from their
mothers. Although irfant effects on subsequent matermal behavior were not
coded and thus were not able to be analyzed in the Beckwith et al. (1976)
and Cohen and Beckwith (1975) reports, both the mutual gaze wvariable and
several small "infant acts-mother acts'" chains represented in the
contingency variables were shown by the authors to rslate to subsequent
developmental progress.

Variables and timings of observations similar to those used by
Beckwith et al. (1976) were evident in Campbell's (1977) study, although
the specific observation strategy employed was not specified by the author.
Frequencies of mutral wvocalizacion, response to distress, caregiving,
locking, playing with, holding, and vocalizing to the infant were obtained
at both three and e2ight months. Infant variables included vocalization,
looking at the mother, laughing, crying, and playing. Campbell observed
these variables for five infants who had been asphyxiated at birth and five
matched conerols. In addition, five infants raced as "difficule" on Carey
Infant Temperament Questioanaires, filled out by their mothers at both

thrae and eight months, and their matchad controls were also observed.
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Campbell reported interesting group main effects and group Xx time

interactions which resulted from an analysis of wvariance of observed

maternal, infant, and interactive behaviors. Asphyxiated infants were

played with less, and they locked and smiled at their mothers less.
Macernal responsiveness to the aspbyxiated group's crying incressed between
three and eight months, while the same variable showed a decrease over time
for control infants. No temperament differences bectween the asphyxiated
and control infants were evident from their Carey Questicnnaire data.

Campbell noted additicnal differences in maternal, dinfant, and
interactive bebavior between the "difficulc" infants and their controls.
Babies rated as difficult by their mothers at three months ware talked to
less and generally were engaged in less interaction by their mothers than
control infants. Significantly leas maternal vocalization and contingent
responsiveness to infant distress were alsc observed. Perhaps related to
differential social attenticon, difficult infants played alcne more, and
the amocunt of playing increased over time for difficult infants. Questcions
about the direction of effect here are unanswerable, as macernal percep~-
tions and infant characteristics bave & three month history of mutual
interaction.

A study by Weatherstone (1976) described subtle forms of organism-~
envircnment interplay in the immediate post-partum period, based on
observations of a small sample o¢f newborns,. In this pilet study,
caregiver, infant and interactive events ware time~sampled in a nursery,
and in 2 rooming-in situation with the mother. Using an ;daptation of
Yarrow's time-sampling code (Yarrow, Cain, Pedersen, and Rand, 197%),

Weatherstone coded contextual and social stimulation available from all




sources, plus a variety of infant state, vocalization, visual attention,
and oral manipulation indices. The interactive variables included mutual
gaze, and a contingency subscripting for types of care and caregiver
vocalizations.

Significant differences found by Weatherstone (1976) in the hospital
and rooming-in situations suggsted important setting effects on infant~-
environment interaztions. As might be expected, more caregiving interac=
tions occurred in the rooming=in situation, with related caregiver
proximity and visual focus alsoe increased. Infant State lability also
differentiated the settings, as nursery babies tended to jump from sleep to
cry states, while cooming=-in infants displayed fewer, less drastic swings
of state. A related finding was an increase in pacifier yse among nursery
babies. The studi:s reviewed in this section may thus be said to indicate
that infant-environment reciprocity is avident not only before the infant
reaches a year, bur also in the first postparctum days. Many of the
significant effects of demographic and temperament variables involved the
mutusl or contingeat codes which were incorporated into time-sampling
schemes. Continuius observations are a further step toward perserving the
behavioral sequence, Whether continuous iaterval checklists or
alectronically coled sequences are the data base, mutunality, timing, and
spacing of interactive sequences may be analyzed when a2 continuous observa-
tion strategy is emploved.

Two studies will be reviewed in which both mutwal and <ontingent
variables were shown to be related to socio-eaconomic status (SES). Lewis
and Wilson (1972) observed two hours of awake time in 32, three-month-old

infanis' homes. The homes were chosen te represent a variety of social
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clagsses. Maternmal touch, hold, vocalize, look, smile, play, rock, vocalize
to others, reading, and watching TV were coded. Infant variables included
vocalize, move, frec/cry, play, smile, and make noise. Analysis of
frequency distributions revealed more maternal touching in the lover
classes, as well as more smiling, playing, looking, reading, and watch:ng
V. The behavioral rates did not vary in an orderly fashion with SES, hut
the lowest and highest classes showed significant behavioral difference:s.
In terms of macual behaviors, there were more time intervals in yhich bcth
mother and infant were acting in the low SES group, vyet this differerce
disappeared when viewed as a function of the amount of infant activity.
Maternal behavior contingent upon infant wvocalization was shown to
differentiate class groups. Low SES mothers were more likely to toivch
their infanes whoe had vocalized, while a middle class mother's response vas
typically a wvocalization. This relationship was reversed following an
infant discress signal, as middle class mothers responded tactually, while
lower class infants mothers wvocalized. Some evidence of cognitive
precocity among lower class infants was evident in a subsequent laboratory
assessment Of these infants. Infants from low SES bhomes displayed
developmentally advanced behavior in both response decrement and resporse
recovvery indices, The authors cited evidence that the higher levels of
proximal stimulation received by the lower class infants may be related to
early cognitive precocity.

Kagan and Tulkin (1971) conducted a similar study, with 10-month-old
infants. Similar maternal and infant variables were coded in a continuous

interval fashion, and a laboratory assessment was used as supportive data.

These authors also found more reciprocal vocalizations in middle class




dyads, as well as more face-to-face positioning and eancouragement of
walking. Lowar class mothexrs of these 10-monthvolds tended to respond to
infant irritabiltity with food., The older age of the jnfancs in Kagan and
Tulkin’s (19717 study may relate to the differential maternal resonses to
distress found liere and in Lewis and Wilson (1972). The laboratory
findings in the present study support the higher rates of experience with a
vocalizing partner observed for middle class infants. When presented with
speech tapes, the middle c¢lass infants attempted to determine the source of
the speacn by turning toward the voice more than the lower class infants.
Kagan and Tulkin (1971) suggested an attitudinal basis for the class
differences they observed. The process by which maternal attitudes are
translated into caregiving interactions is a complicated one which several
researchers have attempted to elaborate. These studies tend to employ
continuous coding strategies for a common goal: an understanding of the
effect of maternal attitudes on the sequence of pmother-infant interactioas.
Tulkin and Cohler (1973) observed 30 middle class and 26 lower class
dyads with a continuous interval scheme when the infants were 10 months
old. TFor a total of two hours, maternal proximity, physical contact,
prohibitions, vocalizations, and entertainment of the infant were observed.
Infant activities were also observed and used to derive contingency and
reciprocity of wvocalization, and cthe amount ©f time in interactions. A
wide range of maternal attitudes towards child rearing were also assessed
and related to social class and observed interactions. Lower class mothers
tended to believe that more strict control over the infant's aggression was

appropriate, were less encouraging of reciprocity, and felt less

comfortable in perceiving the infant's needs. The middle class mothars'
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attitudes were more related to observed maternal behaviors than were lower
class attitudes. Middle class mothers who stated a belief in encouraging
reciprocity left their infants in playpens less, were closer to then, and
engaged in interactions with them more. Flexible attitudes toward control
related to less observed physical and verbal prohibition, and more comfore
in iﬁfant need perception related to kissing and entertaining the infint as
well as to fewer mpaternal prohibitions. Only two sigmificant att:.tude-
behavior relationships emerged for the lower class mother: contr:;l of

aggressibn related to holding the infant, and comfort in meeting needs

related to response to distress. Several authors have suggested that lower

class mothers may feel they have 1lictle control over their infant's
development (Lewis & Goldberg, 1969; Tulkin, 1977; Tulkin & Cohler, :973).
The lack of relationships between attitudes and behavior found in lower
class mothers may reflect this fatralism, in that lower class mothers may be
less likely to act on their beliefs (Tulkin & Cohler, 1973).

While attitudes may influence mother-infant interactions for some
dyads, Lessen-Firestone and Jones (1977) attempted to show that iateraction
patterns could also influence maternal attitudes. By assessing maiernal
attitudes prenatally and again when the infant reached four month:, the
authors were ahle to observe how attitudes changed with increased maternal-
infant contacet. Continuous interval recording provided observational
measures of interactive patterns. In additiom, infant individual
differencas were assessed with the Brazelton exam. Rather than examining
attitudes along SES lines, Lessen-Firestone and Jones (1977) chose to
investigate parity differences. The prenatal attitude questionnaire

revealed that multiparcus mothers felt that infants controlled mother-




infant interaction more than women who had not yer had a child. Parity
differences were then found in the degree to which the infants' Brazelton
scores rela:ed to their behavior during feeding. Laterborn infants' motor
responses, alertness and orienting showed consiscency between the testing
and feeding :ituations, while firstborn infants' behaviors did norc.

In di:nicussing these data, the authors stated ihat "primiparous
mothers, wh: wanted to control interactions with their infants, did not
allow the in:‘ants' own behavioral tendencies to express themselves" (p. 6).
Ocher proce:ises may also be influencing the way infant Brazeltonm scores
related to :eeding interactions. The Brazelton exam employs testers
trained to elicit the infanc's very besc performance (Brazelcom, 1373).
Inexperiencec primiparas may not have known how to alert their infants or
get them to orient. This might be interpreted as a lack of control. Arp
assessment of the infant's more typical level of responding may relate
better to J.rimiparous interactions (Sullivan & Horowitz, 1978). Alterna-
tively, obstetrical medication, which tends to covary with both parity and
infant behayior (Horowitz, Ashton, Culp, Gaddis, Levin & Reichmann, 1977),
was not conti'olled in this analysis. Both marerpal inexperience and
obstetrical mwmedicacion wmight have confounded the attivude-behavior
relationship interpreted by Lessen~Firestone and Jones (1977). However,
their data d¢ suggest that maternal actitudes change with time. Attitudes
of one group of mothers changed following four months of interactive
experience with their infants. A sex difference emerged, with mothers of
female infants believing in matermal control of interactive sequences,
while women wvwho had bhad a son believed that the infant was in control.

This finding may relate to a sex difference in the patterns of




relationships between the infant and maternal behaviors observed at the
early postparcum feed. Many wmore maternal behaviors were related to
contemporaneous infant behaviors for female infants. Lessen~Firestone and
Jones suggested that early maternal control of fepale infant behavior led
to a belief that such coptrol was possible. A complex system may function
between attitudinal and behavioral indices, which only longitudinal designs
will serve to clarify.

The social-sequential studies reviewed to this point have been
clasaified as such by including "contingency” or "mutuality” variables in
the sampling schemes. In general these variables have been shown t> relate
to wvarious gutcome measures, Vvet npnopoe of these analyses hag resally
addressed the sequential nature of interactive steams. While the events
preceding vocalizations and following infant distreas have been fraquently
derived from sampled or continuous intervals, apalysis of the entire
behavior stream from a sequential viewpoint has ravealed many new interac~
tive ipsights.

Thoman used sequential apalysis in what she called a 'systems
approach” to individual mother-infant interactions {(Thoman et al., 1977).
While most of the research reviewed here has employed group m2ans to
describe ipteractive patterning, Thoman used group data only as a jaselipe
against which individual pairs might be compared. Twenty firsthorns were
observed in their homes during four, 7-hour sessions before the fifth week,
Developmental assessments were then completed at seven months, 12 months,
and 2 1/2 years,

The observation strategy employed by Thoman and her colleagues

(1977) was that of continucus interval recording of 75 mother, infant and




=4l

interactive behavioral events., The authors then derived 11 more general
categories and analyzed for individual differences and consistency across
the four observations. All 11 categories showed high test-retest
reliabilicy (.50 - .84) and significant individual wvariation. Three
mother-infant pairs were then selected for individual analysis on the basis
of the 1ﬁfan:'s pocor performance on the follow-up assessments., All three
dyads engazed in less social interaction when compared with e¢he group.
Percantage of time involved ipn social interaction accompanied by
tactile/vestibular stimulation or by looking, were alsc significantly less
than the group mean. AS social interaction may be dependent on infant
state, the authors compared time spent by the three delayed infants in
alert or crying states, and compared them to the group mean. No
gignifican: differences or trends were found. However, further analysis
revealed thar mothers of two of the three developmentally delayed infants
wers shown te engage inp more caregiving activities while holding or
carrying tieir infants.

Finally, sequential analyses of gne delayed infant and his wmother
ware mac =, By axamining sequences of maternal activities and
contemporaieous infant state changes, Thoman et al., (1977) were able to
specify aid document descripeive accounts of low reciprocicy in chis pair.
The mother was shown to engage ip many, quick changes from non~-actention to
feeding, when compared with the group. Concurrently, the infant was
frequently engaged in an unusual, open-eyed REM sleep state. The f£frequent
feeding attempts were thus shorter, and more likely to be unsuccessful, as
the mother misinterpreted the infant's ambigucus sleep cues as alertness.

This type of =zetrogspective analysis should not be interpreted as

bl
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documenting an inevitability of outcome for infants whose interactions
appear gsimjlar to Thoman et al.'s (1977) delayed infants (Sameroff &

Chandler, 1975). The relationships between asyhchronous paciterns and

subsequent developmental delays highlighted by a sequential ipproach may

suggest important variables to include in a prospective longitudinal study.

Using an even more sophisticated analysis, Rosenfeld [1973) has
developed time-series programs wvhich permit the identificatioit of mother
and infant variables that are contiguous in and across prief tim: periods.
In a lab setting designed to appear home-like, Rosenfeld v.deotaped a
mother-infant dyad through a one-way mirror during the second ruarter of
the infant's firsct year. The tapes were then duplicated with the insertion
of a digital clock-face, so that any frame could he located in t: me.

An early descriptive phase yielded all ‘"potentially neaningful”
behavioral categories, which were collapsed to 14 variables for ime-series
analyses, By dividing the 45-mpinute tapes into four~second units,
recurring behaviors found to be significantly related by a _ime-series
analysis were subjected to time-sequence programs to analyze th: temporal
relatiooships between variables. Relational histograms described the loca-
tions of one variable between initiations of another. From this one can
derive causal inferences, dependent upon time contiguities. The resultant
data, al:hgugh not necessarily generalizeable to other mocher-infant dyads,
revealed that human pehaviors could phe analyzed objectively, and that video
data can aid such an analysis.

Although the continuous interval schemes used by Thoman et al.
(1977), her colleagues and others allow all intaresting events to be

recorded without sampling breaks, two problems with a continuous interval
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strategy remain: the patterning of events within an interval cannot be
described, and a laborious data transcription and computer coding process
prevent immediate data analysis. A technological advance reported by
Sackett. Stephenson, and Ruppenthal (1973) has been widely adopted among
researchers interested in sequential analysis of interaction patterning.
The Datamyte (Electro/General Corporation) is a battery-powered, clipboard-
sized cevice designed for data collection, storage, and direct computer
interface. Numeric observation codes are punched inte the unit, which
automat: cally logs the elapsed time since the session began. The
sequentially-stored codes and times may later be transmitted directly into
the comyuter for immediate analysis.

Irown and her colleagues used the Datamyte device to recoerd 60

maternal and 40 infant wvariables for 30 minutes during early postpartum

feeding observations (Brown, Bakeman, Sayder, Fredrickson, Morgan, and

Helper, 1975). The subjects were 45 black, inner city mothers and their
infants. The newborns were also examined with selected items from the
Graham~:losenblith scales. Brown included two types of analysis: the more
traditicnal intercorrelations between rates of maternal and infant
variables (nom-sequential approach) and a conditional probability analysis
(sequential approach) of concurrent behaviors made possible by continuocus
coding in "real time." The latter analysis asks, for example, whether the
conditiocnal probability of jnfant activity given maternal wvocalization
axceeds the simple probability of infant activiey by a sigpnificant amount.
The test of significanca is a z score, which must exceed a chance level

(.01 in this case).




The conditional probability analysis indicated that mothers in this
sample did not tend to stimulate their infants while feeding them. While

eating, the infants were likely to have their eyes open, but te motorically

inactive, Macernal tactile scimulation did not tend to co-cccur with any

specific infant activity, nor did infant behavior change fcllowing sach
stipulation. Sligbely different interpretations would have resulted from
correlation analysis alone. For example, cthe significant correlation
between infant activity and infant €yes open would have been interpreted as
simultanecus infant activity and alertness. The conditional probabilitcy
analysis, described above, revealed 2 more complex relaticnship between
these variables.

Bakeman and Brown (1977b) added two types of sequential analysis in
this repore. "Flow analysis' takes time into account, while "pattern
analysis" does not. The flow analysis is based on ctransitional
probabilities bertween events that simply describe the probability that one
state will follow another. Their analysis indicated that wmothers of
preterm infants tended to be persistent in acting alone, or gore likely to
follow a mother-alone dyadic state with antoher wmothar-alone state.
Preterms did not tend to continue an infant alone state as much as fullterm
infants did. Other anaslyses also indicated that preterm mothers had toe do
most of the work in keeping an interaction underway, as they were more
likely to break a quiescent state. BRoth groups of infants were more likely
to break a co-acting state, but the tendency was greater for preterms.

The pattern analysis was more episodic in nature, as. the number of
five-second units in which a state was repeated was ignored. Only changes

from one state to a different state were analyzed. The chains of dyadic
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episodes were broken into smaller, two- episode chains, and the freguency
of each smaller chain was analyzed.

Preterm interactive patterns were more sStereotyped than fullterm
patterns. The two predominate chains for the preterms were: co-acting to
mother-alone, and mother-alone t¢ co-acting. These are predictable in that
if the current state of the pair is known, the next state can be guessed
fairly accurately. Generally, both the pattaern and flow analysis revealed
that mothers of precterm and fullcerm infants tended to initiate and
contiaue the compunications, and the infants joined intermictantly, but
this was especially true for the preterm infants. *

One figal study will be discussed here, which attempted to apply
the sequential analytic techniques used by Bakeman and Browa (1977a) to a
different problem. Hopkins and Vietze (1977) assigned 104 1lower class
primiparous mothers to either early postpartum contact, rooming-in, or
contxol groups, to attempt to differentiate the qualitative and gquanitita~-
tive effects of early contact. They then observed an early feeding
interaction in the hospital. Maternal proximity and behavior, infant state
and behavior, and the setting of the feeding observation ware coded by
means of a Datamyte. In addition, a Brazelton exam on the infant's third
day and the results of a Carey Infant Temperament Questiopnaire ware
included.

In terms of the Brazeiton findings, infants im the early contact
group scored higher on the ‘'physiological stability in response to
distress' a priori Brazelton cluster, but no other significant differences
were found. The only significant difference between the contact groups on

the Carey Questionnaire was that mothers perceived their infants as being

o1




less distractable if they had had early contact. A frequency analysis of
the interactive data showed thart the early contact infants were more inac-
tive, less attentive, and were fed more efficiently by their mothers,

The inreractive data were then collapsed into dyadic stactes, as in

Bakeman and Brown (1977a). Mother-infant pairs allowed early contact spent

less time co-acting, and more time with cnly the meocther a:ting. From a

transitional prebability amalysis, it appeared that the ear.y contact group
was less likely to persist ip coacting or infant acting alone states,

Only two variables differentiated the extended contact group.
Hothers whe roomed-in with their infants perceived their infants 3s less
active on the Carey Questionnaire. The authors analyzed ko may items of
thke Carey the mothers completed, as an indication ©f interest in the
infant. Extended contact mothers completed more of the :.tems than aay
other group. While the authors interpret these findings as indicgtive of
the positive effects of both early and extended con'.act, a non-
communicative, non~attentive infant ®may not necessarily .Jacilitate early
experience. The Hopkins and Vietze (1977) study does describe one method
of applying sequential analyses to a specific quastion. Hopefully more
researchers interested in describing the complexity of an :nfant's social
interaccions will choose observation strategies which allow conditional

pProbabilities between events in the behavioral sequence to be examined.

C. Social and Physical Enviromment/ Non-sequential approach

While the infants' interactions with their mothers may be the wmost

salient events to adult cbservers, some resegrchers (Hhite, 1975; Yarrow,
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i
Rubensteéin, Pedersen, & Jankowski, 1972) have suggested that *a wider focus

encompassing both the physical and social sgtting might describe early
environmental contacts more completely. Adoption of an ecological perspec~
tive, discussed in the introduction to this review, might be reflected in a
variety of rescarch strategies and observational schemes. A regearcher
might place mother-infant interactions within a widsr social context, or
attempt to describe environmental objects with which tie infant assoclates.
The physical context of the home wmight be described, or such derived
variahles as people/room ratios might he related to ongoing social interac-
tions. Generally, if a researcher made any attempt t> incorporate aspects
of the physical setting or wider social milieu with which the infane has
daily contact, that study has been reviewel  here. The non-
sequential/sequential discinceion is maintained, althoigh in general these
initial attempts at describing the ecological milieu relied on a non-
sequential analysis. o

One of the earliest attempts at a wider ecologi:zal focus was made by
Rheingold (1960, 1961). Following a flurry of studies which evaluated the
development of institutionalized infants (Yarrow, 1961), Rheingold
attempted to describe the institutional setting, in :omparison with howmes
which were ahove average in socio=economic status. I+ her 1960 report,
Rheingold analyzed time=-sampled observations of 30 caregiver and 12 infant
variables over two four-hour perieds for five home-reared and five
institutionalized 3 1/2 month old infants. Rheingoid summarized the
differencegishe found as relating to quantity, rather than quality of care.

In the home, caregiving occurred during 37% of the sampled intervals,

while institutionalized infants received care during 8% of the intervals.
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The number of different caregivers averaged gix in the institutional
setting, while one or two were more typical in the home, where a wider
range of caregiving activities.were also observed. A trade-off was found
between proximity and pumber of people comprising the social milieu, as a
émalle: variety of people were physically closer to the home-=reared
infants, while more people could be watched by the institutionalized
infants from a greater distance. Infanr activities ware found to dgpend on
the environmental milieu, For example, "bottle in mouth"” was coded more in
the institution, as the caregivers tendad to prop the bottle in the
infant's cribs for long periods of time. Infant play activities centered
around toys in the home, where more toys were made available. Ip the
institution the infants played with their hands or <clothing. No other
differances in infant activities were observed by Rheingold (1960). She

suggests that perhaps the institutional care she observed was above a

minimum stimulation threshold, and that an intermittent reinforcement

schedule available to the institutionalized infants was sufficient to
maintain their acetivity level.

Rheingold (1961) then presentaed similiar data op a larger sawmple of
home-reared and institutionalized infants. S8imiliar findings were raported
fof these 30 infants, in that the home provided wmore stimulation in
general (44% of sampled iptervals versus 15%), but every caregiving
activity observed in the home also occurred in .he institution. Again,
institutionalized infants were observed in interaction with toys in seven
times fewer intervals than in the home, but play with their hands, bottle,
clothing, and crib omade up for the lack of toys. 1In this study, the two

groups of infants were tested on social and object tests.

.-
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Institutionalized infants were more responsive socially in regarding,
smiling, and vocalizing to the tester. While there were no differences in
manual exploration or regard of objects, institution-reared infants
vocalized to the objects and smiled at the tester mare during the objeé:
test. Again, the author suggested that alchough her observacions were able
to higblight environmental differences, the level of stimulation available
in the institution was above cthreshold. Rheiigold did suggest that
continuous recording of the ongoing stimulus-response sequence might serve
to discover the enviroamental differences which relate to later delayed
functioning evident in the institutionalized infanr:.

Rubenstein (1967) also incorporated enviroom:ntal objects into her
_ time-sampling code. ‘Observations of maternal attentiveness to the infant,
defined as looking, touching, holding, and talking ';ere used to classify
mothers as highly attentive, moderately attentive, or showing low levels of
attentiveness to their infants. In addition, th: author observed che
number of intervals in whick the mother presented a play opportunity to the
infant, and the availability and variety of toys within the infant's reach
during each sampled interval. These observatiins were co@pleted op 44
infants at five months of age, and at six months w0 structured testing
situations were conducted. A toy was presented to each infant, and the
infant's reactions to the toy were observed. The toy was then paired with
a2 novel one, and the infants' reactions to this Situation were noted. The
attentiveness groups were differentiated on these object tests, in that the
bigh-attentiveness and low—attentiveness groups showed significantly
different looking, tactile manipulation, and wvoczlization to the single

toy. The high-attentiveress group also differed significantly from the low
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and moderate groups in their looking amd manipulation of the novel toy when
it was presented with a familiar one. While the pumber of toys available
during the home observation did not distinguish the attentiveness groups,
both variety of toys and the number of play opportunities presented by the
mother were greater for the high-attentiveness versus low- and moderate~
attentiveness groups. It is d.ifficulr. to say from this analysis what role
variety of toys played in the infantg' manipulation of and wocalizations
to the objects presented to them in the testing situation. Both the
Rutenstein (1967) and Rbeingold (1960, 1961) data do suggest that
environmental objects may discriminate infant environments, as social
variables have been demonstrated to do.

A more systematic means of describing the physical and social milieu
of young infants has bean developed by Caldwell and her colleagues. In a
report by Elardo, Bradley, and Caldwell (1975), their goal was described as
a '"wvalid, reliable, easy-to-administer, observationally based inventory
thae would provide an ipndex of cthe 4Qquality and quanticy of social,
emotional, and cognitive support available to a young child (from birth to
three years of age) within the home secting” (p. 72). The home stimulation
inventory which resulted was composed of 45 scales which may be describad
by six subscales: a) emotional and verbal responsivity of the wmother, b)
avoidance of yestriction and punishment, c¢) degree of organization of the
physical and temporal environment, d) provision of appropriate play
materials, e) maternal involvement with the child, and £) opportunaities for
variety in daily stimulation. One third of the 45 items are based on
maternal report, while cthe remainder are scored following am hour-long

observation period of the mother interacting with the infane in the home
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envirooment, The itams are designed to be objectively and reliably
answered in "yes" or "no” terms, and the internal consistency and test-
retest reliability indices are acceptable.

Elardo et al. (1975) assessed the environments of 77 normal infaars,
and complerted Bayley Mental Scale developmental assessments at both 6 and
12 months. Correlations between the environmental stimulation subscale
scores and Bayley Mental Developmental Indices showed that the organization
of the physical and temporal environment and opportunities for variety in
daily stimulation were the ¢twWo subscales assessed at six months which
related most strongly to both six-month Bayley scores and the 12-month
developmental assessment. The correlations rangei from .16 to .26, so that
only a small percentage of the Bayley score variance was accounted for
although the correlations were statiscically significant. A multiple
regression analysis revealed that the six subscales could predict the
12~month Bayley scores, with a multiple correlation coefficient ©of .30,
The two subscales from the 1Z-month environmental assessment which related
most clearly to rhe comtemporaneous Bayley assessment were maternal provi-
sion of play materials and maternal involvement. Thus, differeant aspects
of the envirooment were showa to relate to development at different ages.

A provocative "sleeper effect” of the early home 2nviropment was revealed

when a Binet assessment was completed when the infants reached three years

of age. The six month envirommental assessment predicted 257 of the Binet
score variance, with a multiple correlation coefficient of .54. Although
the authors suggested caution in generalizing from their sample of 77
infancs, they did draw several conclusions about their home stimulation

inventory. The variables included in the iaventory may be related to




cognitive development, at least as it is measured by standardized tests.
These relationships may not be obvious at the time the environmental
assessment is made, but rather might be revealed in longitudinal follpw-up
tests. Finally, Elardo et al. (1975) suggested more sophisticated cross-
lagged correlational or path analyses to determine if the direction of
effects between infant and enviromment, or the possibiliety of a chird
variable affecting them both, might be determined.

Many other researchers have made use of Caldwell's home stimulation
scales (HOME) in their own studies of infant~enviromment interactionms.
Ramey, Mills, Campbell and 0'Brien (1975) used the Home scale to determine
the levels of stimulation available in the homes of some of their day-care
intervention participants. They chose fifteen lower class infants enrolled
for eight hours a day in a day care program, and a control group of 15
infants with similar low SES backgrounds. Then 30 infants were drawn from
a random sample across all class levels, comprising a total sample of &0

infants. The average age of these infants was 6.8 months, ranging f£from

three to nine months at the time of the home assessment. A multivariate

analysis of variance revealed significant group effects for each of the
HOME subscales. Orthogonal contrasts indicated that the homes of the
random sample were rated higher on the environmental assessment than the
home-reared control group. A marginally significant difference between the
home~reared lower class infants and those in the day care program was found
on one HOME subscale-maternal involvement. Although enrolled in day care
most of the day, these infants' enviromments involved more maternal
involvement during times when the mother and infant were together than for

the infants reared at home. The anthors concliede that these data
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contradict the view that day care hinders positive mother-infant interac-
tions, and support a notion that the Quality of maternal care pust be
distinguished from its guantity.

A similar use of the HOME scale with lowver class mother-infant dyads

was reported by Brown and Bakeman (in press). The characteristics of their

sample and design were discussed previously (Brown, Bakeman, Sayder,
Fredrickson, Morgan, and Hepler, 1975). Thes: authors used the HOME scale
when their sample was 9 months of age, and £f,und generally low overall
scores. While these black lower class mothers were judged to be very
emotionally and verbally responsive to their infants, the envirommental
context of their interactions was judged to b hazardous, to have few toys
which stimulated eye-hand coordination, no bool:s, music, and to provide no
place for the child to store possessions. ALso, the mothers did not tend
to teach the infants names for objects, or look at bogks with them, and
both physical restriction and physical punishm:nt were evident.

One researcher wvho had used Caldwell's HOME scale proceaded to
devise an alternate environmental scale with a different focus. Wachs
developed the Purdue Home Stimulation Inventor’ (PHSI) because of a concern
that the HOME scale did not distinguish social and physical parameters. An
early version of the PHSI, designed to describe mainly the physical context
of development, was reported by Wachs, Uzgiris. and Hunt (1971) who related
the scores to four subscales of the Uzgiris-Huwnt Infant Psychological
Davelopment Scales, a4 cognitive assessment based on Piagetian theory. A
cross-sectional design was employed, in which children and homes from a
variety of socio-~economic levels ware evaluated at 7, 11, 15, 18, and 22

months. Only the first year data will be discussed here. These
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researchers placed ‘'meaningful significance" criteria on the large number
of correlations which resulted from this analwsis. In order to be
reported, the relationships between the varicus PHSY items and development

at any particular age had to be both consistent (80% in the same direction)

and abupdant {the pean number of significant correlations found plus one

standard deviation).

Of the nine PHSY items which Wachs et al. (1971) found to relate to
cognitive performance at seven months, four involved some type of
environmental overstimulation, and were all negatively correlated with the
developmental assessment. This relationship was strongest for lower class
infants. The homes' interior decor and colorfulness related to¢ three of
the Uzgiris-Hunt scales, while trips te¢ visit neighbors were significantly
related to two scales. At 11 months, two of the seven PHSI items which
related to contemporaneous cognitive functioning were again measures of
sensory overstimulation (an increased level of noise in the home, and an
inabilicy by the child to escape noise). 4 descripror of the neighborhood,
which the authors suggested might be an index of socio~economic status, was
also shown to be related to 1l-month Uzgiris-Hunt performance. Two other
items involved allowance of infant exploration=-- che availability of a
magazine for the infamt to look at, and whether the mother allowed the
infant to explore food tactually, and finger-feed. Finally, regular
training given the child on developmental skills, and a parent who had had
a child development course were also shown to related to the cognitive
assessment.

Wachs, Uzgiris, and Hupe (1971) drew conclusions about the nature of

intelligence and the importance of the social and environmental context.
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The fact that various items from the PHSI scale related to different
Uzgiris-Hunt subscales supports a multivariate view of intelligence as
composed of ;;veral unique processes and abilities. The relacionships
between cognitive development and auditory overstimulation which continued
to be significant through 22 months, suggested that concerns about stimulus
deprivation in infancy may not be as well-fcunded as a stimulus bombardment
theory which has been recently discussed in relation to lower class homes
(Lewis and Freedle, 1977). Wachs et al. (1971) suggested that the language
delays often found in lower-class children way relate toe a high level of
non-specific, non-contingent auditory overlead, by means of "habituation of
the arousal aspect of the orienting response to these loud wvocal inputs"

(p. 310). The replication of this important scudy with a longitudinal

design might serve to provide further svidence that both negative and posi-

tive aspects of an infant's physical and social environment relate to some

areas of psychological development.

A factor analysis of the PHSI was reported by Wachs, Francis, and
McQuiston (1978) based on home assessments of 72 twelve~month- and 64
eighteen-month-old infants. Ten factors were found to measure the infant's
physical enviroumenet fairly consistectly across ages and sexes. These
factors include: tactile=-visual wvariety, traffic pattern in  home,
availability of books and toys, personal space, envircnmental ragularity,
noise-confusion potential, availability of household objects and toys,
visual variety in the child's room, contact outside of the home environ-
ment, and exploratory freedom allowed inside of the hone. The authors
suggested that the large number of factors resulting from this analysis

support a multidimensional view of the physical envirconment, rather than
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the use of global descriptors. They stataed that "it may be more useful to
specify specific parameters of the environment and develop wmini-theories
rather cthan to continue to postulate general theories which do not reflect

. the nature of the early environment" (p. 7).

Although Wachs (1978) has provided data on infants between 12 and

24 months using his Purdue Home Stimulation Scale, no reporets of infant

physical environments below one year have yet been published. TFuture
research with this scale ®may allow us to differentiate the physical

parameters which relate to developmental progress.

D. Social and Physical Environment/Sequential Approach

Two studies which have incorporated both a wide focus on an infant's
physical and social environment and a sequential analyﬁis have beec
included here., Clarke-Stswart (1973) observed 36 lower class, firstborn
infants in their homes at 9 and 18 wmonths. The author compiled a
comprehensive list of matermal, infant, and environmental variables by
means of a "aatural history phase" described earlier as an ethological
method. Narrative accounts of infants in their home environments were
compared with previously published codes, and 26 matermal and 23 infant
codes were chosen, The following environmental wariables were also
included: noise level, home decor, number of toys, toy variety, and
complexity and the presence of TV or radioc during the session. The codes
were recorded sequentially in a coatinuous interval fashion through thrae
half-hour sessions. Infaat development was assessed with the Bayley Scales

of Infant Development, and subsequent laboratory, Uzgiris-Hune, and
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language assessments, not reported here, were completed. A maternal
responsiveness score was then derived from the number ¢f appropriate
contingent responses made by the mother to the infant's distress and social
signals. This responsiveness score was controlled for how many times the
mother had a chance to respond. Also, an effectiveness score was
determined by the infant's response to maternal stimulation variables.
Since over 100 variables were observed in total, <Clarke-Stewart
(1973) chose to comnsolidate any rated and observed varisbles which were
highly correlated. A frequency analysis was then used to detarmine how
these infants spent cheir time. Between nine and 13 months, an equal
amount of time was spent interacting witbh the mother (38%) and with objects
(37%). While the TV was observed to be on in more than half of the
observation sessions, the infants only attended to it an average of 10
minutes per day. Maternal contact comprised most of the infants' social
experiences, with visual attention (40%) and verbal stvimulation (25%)
describing most of that contact. These maternal caregiving variables were
factor analyzed to reveal a large "optim:zl care” factor including positive
loadings on wverbal stimulation, stimul:ztion with objects, and response to
distress, and negative loading on maternal rejection. Racial differences
on maternal variables revealed that white wmothers looked, talked, and
played more with their infants, and were more affectionate. Black mothers
tended to be more restrictive, provide more caregiving stimulation, and be
more effective (as judged by infant response). A wmultiple regression
analysis was also used to determine which materpal care variables best
predicted later infant competence (as determined by the developmental and

laboratory assessments). The same variables which comprised the optimal
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maternal care factor, described above, were the best predictors of infant
competence. Another regression analysis which predicted infant frecfull-
ness found these same macterngl variables negatively related to distress.
Although one might criticize the use of regression analyses on such a small
sample, Clarke-Stewart (1973) suggested ctheir use over  univariate
techniques in this type of study. Many significant relationships between
maternal care variables and infane development may indicate that a general
maternal competence factor is involved, and factor analytic or regression
analyses may sexrve to describe such a factor.

In general, Clarke-Stewart found the inanimate objects available to
the child did not relace as strongly to later infant competence as did
maternal stimulacion with objects. The infant's amount of invoelvement with
objeces did relate to the numbar and variety of toys available in these
early observations, but infant skill in rslating to objects did not.
Clarke-Stawart (1973) concluded that objects gain importance in the process
of development through maternal mediation of them. She also drew general
conclusions as to the nature of infant competence and its relatiomship to
maternal care. Competence was not related to the presence of the mother,
or to the amount of caretaking activities, but rather to social stimula-
tion. Maternal responsiveness was the maternal variable that related most
to infant competence. It is interesting that this process variable,
derived from a sequential record of the unbroken behavioral stream, was
perhaps the most pervasive in terms ¢f later indices of infant competence.
Clarke-Stewart (1973) suggested that ‘“contingent responsiveness to an
infant's behavior does more than reinforce specific behaviors....it creates

in the infant an expectancy of control which generalizes to new situations
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and unfamiliar people" (p. 71). Ic summary, she placed her bets for
mother~infant inrervepntion oo teaching a young mother how to respond io a
playful aod affectiocpate way to the infant's communicative behaviors.

A study similar ino its scope anl raoge of effects oo developmental
theory was designed by Yarrow, Peidersen, and Rubenstein (1977). They
observed 41 black infants between five and six mooths of age as they
interacted with their primary care;jiver in their homes. The "primary
caregiver'" potion was introduced to corer a range of family sictuvations
represented ino the sample, but most o the infants were cared for by their
mocthers. Three hours of alert time were observed on two different days
with a time-sampling strategy. Forty=-five caregiver and 15 ipfant
categories were observed, which iocluded two contingency variables:
response to distress and vocal response to infant positive vocalizartion.
Io addition, all objects withio reach of the jipfant were. rated in terms of
their complexity, feedback potential ind variety. A Bayley assessment and
tests of exploratory behavior and novelty preference served as the depen-
dent wvariables in the analyses.

Yarrow and his colleagues analvzed the intercorrelations between
their measures, first dividieg maternal stimulation variables in terms of

their proximal versus distal stimulatron properties, While within the

proximal aod distal groups the ipotercorrelations were high, between the

groups of variables the correlations were low and non-significant. This
was also true of the two contingency measures, ic that low correlations
were found between response to fretful and positive wvocalization.
Suprisingly, a opear-zero relationship between the apimate and inanimare

aspects of the infant's eovironment was also found. Wwhen these wvariables
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were correlated with infant development, Yarrow et al. (1977) found that
while both distal and proximal stimulation related to Bayley performance at
six wmonths, proximal sho;:d a stronger relationship. Of the types of
proximal stimulation, kinesthetic (which Yarrow defined as body movement in
space, usually called vestibular stimulation) showed the strongest
relationship. This variable gserved both Soothing and alerting functions
for the ipnfant, depending on the infant’s initial state. The authors
suggested the possibility that the infant’s positive response to the mode
of stimulation presented by the mother may serve to elicit future stimula-
tion in that mode, and so may affect, as well as be affected by, stimula-
tion tYype.

The relationship between maternal vocalization contingent upon
infant positive vocalization and infant development was limited to infant
vocalization during play, yet maternal response to infant distress related
to wmany aspects of infant development. The authors suggested a double
benefit to speedy responses to infant distress: freeing the infant to
respond to aspects of the environment, and allowing the infant to realize
an impact on the enviropment. However, the large oagumber of Significant
effects between the ratings of the infant's toys and the developmental
indices were perhaps the most provocative findings of this research. While
responsiveness and complexity of objects were highly correlated, together
they related to the infant's observed reaching, grasping, secondary
circular reactions, and manipulation of novel cbjects. The variety of the
objects available to the infant related to almost all of the infant
measures, except for social responsiveness and vocalizations. These

differential correlations led Yarrow, Rubenstein, Pedersen, and Jankowski
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{1972) to propose orthogonal effects of an infant's ipanimate and animate
enviroopments. While the quality and quantity of objects available o an
infapt relate to cognitive and expleratory functionming, the social eaviron-~
ment influences responsiveness ard language development. A complex
feaedback system was proposed between the infant and all aspects of the
environme;i, resulting in an orientztion to new experiences very similar to
that suggested by Clarke-Stewart (1973). As the infant is reinforced by
actempts to influence the world, the infant's motivation to have an effect
on objects and people 1is increased. A self-perpetuatiog cycle results,
which was related by both Clarke-Stewart (1973) and Yarrow et al. (1977) to
measures of infant cqgmpetence ir many areas-. Yarrow, Pedersen, and
Rubenstein's (1977) theory ¢of the differential importance of the social and
physical milieu would not have been possible without an ecological perspec=
tive. Similarly, the theory ¢of the infant as both an agent and a recipient
of enviroomental events proposed by both groups of researchers included in
this section, might be said to depend on a sequential, process analysis of

infant-environment ipoteractions.

E. Culetural Environment/Non-sequential Approach

Attempts to describe infant-envirooment interactions within a
cultural context have been selected to represent the widest focus of the
ecological continuum. Within infancy, an extensive cross-culeural litera-
ture exists which counld provide the material for a lengthy rewview. Four
studies have been selected to .represent the flavor of cross-cultural

research, two which assume a non-sequential interactive model, and two




falling closer to the sequential end of the interactive continuum.

Konner's (1977) study of the !Kung San, hunter-gatherers in the
Kalahari Desert, was based on 2 rationale similar to Kagan's (1977)
discussed in the introduction to this paper. FKomnner felt that a cross-
culeural perspective might allow levels of variables not found ia our cul-~
ture to be observed, or serve to highlight infant-caregiver interactive
styles which are universal. The former goal was realized, as the levels of
proximal contact found in this group of mothers and babies exceedad levels
previcusly observed in our culture. Konner observed that "if the orphanage
infants observed by Rheingold (1960) are 'deprived’ of physical contact as
compared with infants living at home, then normally reared American infants
would appear to be similarly 'deprived' as compared with !Kung infants" (p.
296). This near~constant proximity of mother and infant was observed via
continucus interval coding, and a sex difference was revealed in that close
pbysical contact was maintained for longer periods of time with female
infancs. In order to test a prevalent hypothesis of a ctrade-off between
proximal and distal stimulation in African cultures, Konner (1977) compared
rates of maternal vocalizations to a comparable y.S. working class sample
(Richards & Bermal, 1971). No differences in vocalizations to infants were
found. Konner also discussed child-rearing attitudes with the !Kung San
mothers, who felt that infants teach themselves skills except for in the
motor area. Infant tests revealed motor precocity when compared wieh U.S.
infants, perhaps related to maternal coaching of motor skills.

Caudill and Weinstein (1969) reported an extensive comparison of
U.S. and Japanese mother-infant interactive patterns. In order to

differentiate cultural from social class influences on interactive
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patterns, these authors selected 30 working class and middle class dyads
and matched them with 3 similar American sample. A time-sampling strategy
was used to observe 400, 15-second units a day. Rates of occurrence for 12
infant and 15 caregiver wvariables were analyzed wvia multivariate
statistical methods to reveal that the infants' culture accounted for most
of the variance in interactive behaviecrs. Only in Japan did social class
have an effect. Atypically fosr a c¢ross-cultural study, Caudill and
Weinstein (1969) discussed both similarities and differences between cul-
tures. Infant and caregiver bzahavior related to the infant's biological
needs were similar between tha2 cultures. Social behavier and the
subtleties of caregiving styles differentiated Japanesse and American dyads.
Japanese infants were mere "subdu:d™ in terms of activity, .wvocalizationms,
and exploratory behavior, and their mothers provided more proximal than
distal contact. American mothers looked and chatted at their infants more.

Interesting maternal proxiaity patterns were also found by Caudill
and Weinctein (1969), in that Japanese mothers avidenced frequent "passive
proximity," with American mothers choosing to provide care and then move to
another room. While social class differences were prevalent vhen infanc-
environment interactions were obs.irved within our culture, in this case
class differences disappeared +«hen a wider cultural perspactive was

adopted.

F. Cross-Cultural/Sequential

Goldberg (1977) attempted to incorporate mutuality of mother and

infant activity in a study of dyad& in urban Zambia. She included both



continuous interval coding of a range of maternal and infant behaviors and
Caldwell's home stimulacion ioventory to describe infant-enovironment
interactions in this African culture. The proximal contact between mothers
and infants was high, as in Konner's (1977) scudy, yet contrary to Konner's
sample, a low rate of maternal vocaliza:ion# to infants was also found.
Goldb;rg‘s {1977) co=occurrence analysis indicated that maternal aceivity
coincided with infant eating or crying, and occurred at a higher rate with
female Zambian infapts. Infants were less active during the more frequent,
proximal stimuwlation, responding wicth more activity during maternal
actempts at distal contact. Infant development was also assessed wich the
Albert Einstein Scales of Sensorimotor Development. In general, Goldberg
(1977) found these Zambian infants to be difficule to test, due to a lack
of interest in the testing materials and fear of the tester. Repeated
visits and food reinforcers allowed her to determine that few relationships
existed between the home inventory and sensorimoter development. Family
size, family structure, and degree.of Westernization {indicated by home
versus hospital birth) related to the Einstein Scales more than the home
assessment. Also, Goldbérg‘found that the longer the child was carried in
a sling by the mother, the poorer the performance on the sensorimotor
scales. All of these statistical relaticnships wray indicate that indices
of development standardized on an American sample relate best to matermal
caregiving behaviors which are susceptible to Western influence. How these
interactive patterns relate to the Zambian infant's adaptation to their own
' cultural demands may be a different question altogether.

Munroe and Munroe (1971) provided what may be 2 less culturally-

biased index of an infant environment: household demsity. This variable




=58

was defined as the oumber of persons over three vears of age who either ate
or slept in the household. Density was then related t£o observed infant-
environment interactions for twvelve, 7- to 13-month olds in Western Kenya.

The observed variables includ:d infant and maternal activity and locationm,

plus a contingency variable: .latency of response to distress, Strong

relationships were found beween household density and observed infant
holding (.55), and with responie to distrass (.76), A related wvariable,
latency of respnse to distri!'ss, correlated most stroagly {(-.90) with the
density measure. Such cons.stent correlations between  the derived
ecological index and obsarved naternal interaction variables Jed Munroe and
Munroe (1971) to re-analyze Ainsworth's (1963) data of mother-infant
attachment in Ghanda. They found a significant, negative relationship
between Ainsworth's measures o: attachment and household density. Munroe
and Munroe summarized their dara with a statement reminiscent of Freedman's
hypothesized heirarchy of generically-determined behaviors. "Perhaps it is
accurate to say that ecological variables can strongly influence behavior
in many ways but that they are most likely to play a major determining role
in areas such as socialization where the cultural plan jis unspecified about
numerous details” (p.12).

These four studies represent the types of iosights inte infane-
environment interaction that are possible from a cross-cultural focus.
Such a perspective may serve to prevent environmental researchers from
being ™"locked in'" on the white, middle class American home environment 2s
the most suitable context for development, since optimal development {(by
our standards) was sbown to be evident jin cultures representing very

different contexts. Cross—-cultural work, as exemplified here, serves to




elaborate the variety of iafant-enviropment combinations which allow

optimal developmental outcome, 2% assessed within a culture, to occur.
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I1I. Summary and Conclusions

For purposes of this review, the observational studies of infanc-
environment interactions have been separated along methodological lines in
terms of variable choice and with respect to type of analysis. Beyond a
discussion of resulets in terms of methodologies it is important to consider
whether the evidence points to any commonalities in the many research
findings and whether replications or directions axist that migh: provide a
conceptual synthesis for this large body of research. In this section,
specific research findings will be discussed in relation to issues raised
in the introduction. A thecretical rationale was preseanted for assessing
infanes in naturally-occurring contexts. An ecological perspective and
ethological methods were suggested as means to this end. This section
attempts to discern whether available obssarvational data support an
"infant-invcontext" approact towards understanding the process of develop~-

ment.

A. Environmental assessments and developmental progress
The tactic of observing infanes in interaction with their mnatural
surroundings would be supported in the literature if such assessments

ralated strongly to current developmental status, or were predictive of
developm;n:al outcome. Several studies included in this review addressed
this question. Yarrow (1963) found that the amount and quality of early
mother-infant interactions explained up to half of the variance of
contemporanecusly measured infant IQ. Similarly, Clarke-Stewart (1973)

found that the best predictor of over-all infant competence (as measurad by

both observations and developmental assessments) was an '"optimal care”

73
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factor. Both o0f these investigators described the quality aspects of
maternal care as overall responsiveness to the infant's signals, and
ability to mediate enviroamental stimulation to the ipnfant's developmental
level, all characterized by a positive emotional tone. Yarrow (1963) and
Clarke-Stewart (1973) both hypothesized that these responsive interchanges
permitted infants to affect their environment repeatedly and thus be
motivated to produce those effects. According to these researchers, the
infants' pervasive view of a responsive world was reflected ip infant
competency measures which related strongly to responsive maternal styles.
Bakeman and Brown (1977a) tried to quantify the responsive interchaages
described above jin terms of the predictability of mother-infant interac-
tions. If an infazi's behavior has some effect on the mother repeatedly,
and vice-versa, then Bakeman and Brown's content-free predictability index
might serve to qQuantify those mytyal effects. When threc~month interactive
prediceability was ysed to pr;dic: developmental outcome at ope vear {as
assessed by the Bayley scales), very little of the Bayley score variance
(15%) was explained. Various interpretations of these data are possible.
Predictability of an interaction May pot be an iomortant factor at three
months. Cn the other hand, for a rapidly changing organism, a nine month
lag in data cellection may be too long to expect statistically significant
relationships. Perhaps an intermedicte data point, including both an
infant developmental index and an infant-environment interaction observa-
tion would describe a npon~linear relationship between early interactive
predictability and developmental outcome.

Thoman {with Acebo, Dreyer, Becker, and Freese, in press) has

presented a sound rationale for attacking continuity and predictabilicy
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questions from analyses of individual mother-infant pairs. She stated that
behavioral regularity within one dyadic system need not be generalized
across individuals to be meaningful, and suggested that intensive,
longitudinal observations of small samples should replace large-group
designs dependent upon correlational analyses., Thoman, Becker, and TFreese
(1977) exemplified this approach in their retrospective study of delayed
infants. The fact that all three of the infants in Thoman's sample that
were developmentalily delayed showed differences in both quantity and
quality of social interaction, when compared with the group means, suggests
that individual analyses can be fruitful. Bakeman (1977) has also
suggested a way of descrijing individual pairs by means of conditional
probability  statistics. A longitudinal, prospective study might be
designed to test hypotheses about specific interactive characteristics
relevant to optimal outcomes. The Elardo, Bradley, and Caldwell (1975) .
study suggested that long-term "sleepar-effects” of environmental assess-
ments ®may reward such 1 longitudinal desige if the subjects are followad

inte their preschool years.

B. Environmental assessments and demographic variables

From another persjective, our questions about the efficacy of
naturalistic infant-envirinment interaction observations might be clarified
if those interactions were differentiated by infant background wvariables
known to relate to developmental outcome. We know that parity (Zajonc,
1976), perinatal trauma (Davies & Tizard, 1975), prematurity (Klein &
Stern, 1971), sex (Kagan & Moss, 1962), and social class (Clarke & Clarke,
1977) all relate to ocutcome measures. In attempting to understand the

process by which these early characteristics might influencs developmental
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cutcome, several reserachers have investigated early interaction patterns
as potential mediators of these longitudinal relationships.
Parity¥ related to mother-infant transactions in several sctudies,

Brody (1956), Thoman et al. (1972), Cohen and Beckwith (1975), and Lessen-

Fiies:one and Jones (1977) all found significant differences in the way

multiparcus and primiparous mothers and their infants interacted., Lessen-
Firestone and Jozes' (1977) finding of primiparous beliefs in maternal
control of interactions may have been supported by their earlier postpartum
feeding interactions, although an alternate interpretation was suggested.
Cohen and Beckwith (1975) did find more attempts at maternal social control
of their firstborns at three months. Both Thoman et al., (1972) and Brody
(1956) found that primiparous mothers stimulated their infants more. while
all of these researchers have suggested or implied that differectial
maternal experience is responsible for parity differences, presence of
siblings in the home may be a confounding factor. The significant parity
effects found by Thoman et al. (1972) and Lessen-Firestone and Jones (1977)
during the neonatal hespital stay may suggest that maternal experience and
not sibling presence is the factor responsible for the parity interaction
differences found.

In terms of perinatal ctrauma, Campbell (1977) found different
interaction patterns with infanes who had been severely asphyxiated at
birth. Levels of social responsiveness were decreased when compared <to
ncrmal control infants, yet maternal response to infant distress was
heightened, and increased over time. This result may relate to differen~
tial maternal caregiving behaviors found in premature infant-mother dyads,

where maternal concern for the iaf:nt's well-being may also be warranted.
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Mothers tended to hold their prematures more in the Leifer, Leiderman,
Barnett, and Williams [1972) study. In cross-cultural data there is the
suggestion that constant maternal carrying occurs in areas with high infant
mortality, and that the physical closeness may relate to concern for the
infant's health status (Levine, 1977). Thoman et al. (1977) found more
kolding and carrying with inf;n:s who later showed developmental delays.
It is impossible ¢to state from these data whether the mother's proximity
relates to concerns over past perinaﬁal trauma oOr concurrent infants
signals perceived by her. The data from Bakeman and Brown’s collaborative
research efforts indic:te an interaction of effects. While the degree of
perinatal trauma was a8 better predictor of developmeatal ocutcome for
mothers and their preterm infants than an interactive predictability
measure, their interaction patterns also differed significantly from those
of full-term dyads (Bakeman & Brown, 1977a, 1977b). Mothers of preterm
infants had to work harder to get interactions going, and their infants
tarminated interaction: more than initiating them. Klaus et al. (1970)
reported that a mother’s first contacts with her premature infant progress
differently than in fu:.lterm dvads. Maternal concern for her infant's
outcome may magnify behavioral differences in infants with perinmatal
trauma, leading to early reciprocal patterns which are distinguishable from
normal dyadic communications. Again, observed infant-environment interac-
tions may provide a bridge by which infant background characteristics
relate to developmental ocutcome.

Sex differences in developmental progress may be another area where
observations o¢f infants in their natural contexts have clarified outcome

indices. The Moss, Robson, and Pedersen (1969) finding of early maternal
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stimulation of their female infane's distance receptors was related to
developmen:al}y advanced responses to a stranger siX months later. Vhile
Lessen-Firestone and Jones (1977) interpreted their data as evideacing more
in:eractivg adaptability in femzle infants, Cohen and Beckwith (1975%)
reported a more concrete finding: more mothers attempted to control their
female infants with criticisms, directives, and interferences in their
eight-month observations. If a leongitudinal follow-up of these ohserva-
tions were to relate these interactive patterns to developmental outcome, a
clue to the advanced developmental progress documented in females may be
found.

Apnother well~known, yet little-understood developmental phenomenon
is the relatively poor developmental progress found in lower class, black
children. Several studies reviewed in this paper have attempted to clarify
the process by which class membership may affect developmental cutcome via
interactive patterns. In terms of specific interactive behaviors, one
finding has been well-replicated: lower class, black mothers provide more
contingent and non~contingent proximal stimulation, while middle or upper
class white mothers tend to provide stimulation of their infant's distance
receptors (Clarke-Stewart, 1973; Kagan & Tulkin, 1971; Lewis & Wilscn,
1972; Moss et al., 1969). One early research team, studying the develop-
ment of African infants, hypothesized that early abundant proximal stimula-
tion may lead to initial precocity in sensorimotor dewvelopment which is5 not
maintained after the first two years of life {(Gerber & Dean, 1957a, 1957b).

Many other findings have alsc differentiated lower class homes,
including two different environmental inventories, summarizing the social

and physical environment (Ramey et al., 1975) and just physical parameters




-76=

(Wachs, Uzgiris, & Hune, 1971). Yet, despite what differences may be
found, the question as to why these interactive patterms covary with SES
remains. Tulkin and Cohler (1973) hypothesized maternal attitude
differences, but found that observed interactions did not relate to
attitudes in low SES homes. Their suggestion of a cultural transmission of

a fatalistic or powerless attitude as a pervasive factor in mother-infant

interaceions wmay be conceptually tight but difficult to test

experimentally. Graves and Glick (1978) provided an hypothesis t¢ explain
observed interactive differences which may be more tastable. After they
found highly signifitant "observer effects” on the interactive sequences of
white middle class mothers, they suggested that a mother’s conception of
what the observer wairs t0O see may determine what is observed. Differen-
tial interactive pitterns may be quite simply related to what the mother
thinks the observaer wants her to do, or wvhether she feels that a change in
her behavior is appropriate in the situation or not. Graves and Glick
(1978) suggested that there may be subcultural differences in matermal
perception of the task demands in an observational situation. Finmally,
Wachs, Uzgiris, and Hunt (1971) hypothesized that the high level of non-
ragponsive, mnon-contingent background noise which they observed to be
present in lower class black homes may hinder optimal development. 0f
these hypotheses, the Graves and Glick (1978) and Wachs et al. (1971) might
certainly be tested to clarify the controversial issue of SES differences
in early interactions.

In summary, the data raviewad here have supported the position
presented in this paper's introduction of using environmental assessments

as mediating variables in long~term relationships between demographic and




ouLcCome measures. While many researchers found the general stracegy of
naturalistic observations of the infant to be useful, specific means of
appreoaching this problem were found to be quite variable. The first sec-
tion of this paper suggested that an ecological perspective might be well-
sujted to questions about the context of development. The studies reviewel
here might be examined to determine the extent to which an ecological

perspective has been achieved in the observational research.

C. Usefulness of an ecological perspective

While progress has been made from the historically applied labels o
environpments as "deprived," traditional ecologists such as Barker {(1963) o=
Gump (1973) would probably describe very few of the attemprs a.
environmental assessment reviewed here as ecological. License was taken tn
place the traditional ecologists’ view at one end of a continuum describe|
as breadth of envirenmental focus. Many researchers chose to limit their
observations to the infant's interactions with the mother. While matermal
styles and mother~infant reciprocity were shown to differentiace infants
grouped by parity, sex, etc., subsequent strategies incorporating a wider
focus indicated that developmental contexts included much more than sociat
variables. Beginning with Rheingold's esarly work (1960, 1961), th:
physical and wider social setting of young infants was observed. This cype
of perspective is more in line with a traditional ecological strategy ia
which both passive qualities of the environment and infant-enviropment
interactions are included as observable variables {Gump, personal
communication).

In general, the wider the perspective on what constitutes a

developmental context, the more outcome measures were shown to relate to

o
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numercus, oftan orthogonal aspects of the environment, Yarrow et al.
{1977) found that social and physical aspects of the environment both
related strongly to developmental outcome, but in wvery differsnt ways.
Similarly, Wachs et al. (1971) also found that various aspects of the
environment related differently to various subscales of their Piagetian
outcome measure, In terms of assessing various qualities of infant

environments in a standard way, both Caldwell (Elarde et al., 1975) and

Wachs (with Uzgiiis & Hunt, 1971) have provided easily-administered scales

which allow comparable home data to be collected by many researchers.

At least tuo important findings have emerged so far from the home
environment scales. Elardo et al., (1975) found their HOME scale to
distinguish between lower class homes, suggesting that global descriptors
may be misleadirg. A factor analysis of the Wachs scale suggested a
multidimensionsal character of the physical qualities of the home, az 10
consistent factors emerged. Thus, a broader, multidimensional perspective
on what constitutes and infant's environment has Shown that mnot only are
responsive and adaptable social contacts important in an early environment,
but various and responsive physical sectings, which stop short of seunsory
overstimulation, have alsc beaen shown to relate tc developmental ocutcome.
Yet a comprehensive obgervation of the home environment alone is incomplete
unless infant individusl differences in effects on and responses to
anvironpmental variables are simultaneocusly assessed. Here again the
traditional ecological view is helpful in understanding the orgzanism and
surrounding milieu as a system, making observations of the infant or the

environment alone uninterpretable.
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Several studies reviewed here indicated that infant individual
differences, whether assessed in a structured testing or natural situation,
interact with environmental variables in a complex fashion (Bakeman &
Brown, 1977a, 1977b; Clarke-Stewart, 1973; Yarrow, 19632). Thus,
interpretations of environmental assessment data should be tempered by an
infant's reponse to and effect on the social, physical, and cultural
context. For example, an enviropment which 1s im a eonstant sState of
unorganized turmoil may relate very differently te an infant who is ":low
to warm up" to new people, places, and cbjects than one who is "easygoing”
(as judged, perhaps , by the Carey Questionnaire). Thus, generalizations
about the importance of environmental pattarn to developmental ocutcome pust
be understood to depend on infant differences. An evaluation of the rata
reviewed hare suggests that the use of a sequential observation strategy
tends to covary with inclusion of the infant in a systematic approach.

By definition, a sequential appreoach incorporated infant variailes
into the stream of envirommental activity. All of the studies labeled Liere
as favoring a sequential view attempted to relate ongoing infant and
environmental wvariables. On the contrary, every study which exc¢ludad the
infanet (Klaus, Fennell, Plumb, & Zuehlke, 1970; Moss, Robson, & Pedersen,
1969; Thoman, Leiderman, & Olson, 1972) was a non-segPential one. By
maintaining the integrity of the behavioral stream, aven small "chunks" of
it through mutual or contingent variables, the process by which infant and
environment interrelate was clarified. This is not to deny a functional
place for the non-sequential study. By discovering strong correlations
between large sets of infanet and environmental events, more detailed

sequential analyses may be determined. Indeed, some ¢f the researchers
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listed above as applying a non-sequential interactive model to their early
research have adopted a more sSequential approach in their current work
(e.g. Thoman et. al., in press). However, the data prasantad by Brown et
al. (1973) indicated that correlational analyses must not be interpreted
too directly, for when the sequence of events is investigated, more complex

variable interielationships may be found.

D. Usefulness of ethological theory

While zn ecological perspective was suggeted in this paper's
intreduction as an appropriate approach to studying development-in-context,
athological theory and methods were suggested as applicable to infant-
envirooment phbenomena. Just as few obviocus ties to traditicnal ecology
were found, no study reviewed here actually followad traditional
ethological lines. However, certain of these studies may be interpreted
via ethological theory, and many methodological similarities may be seen.

Survival wvalue was discussad as a pervasive factor in an
ethologist's integrpretation of behavioral patterms. This concept was not
limited to physical survival, but encompassed a range of social or
psychological functioning. The premature infant, at known risk for
physical and ercticnal development, was the target of several studies
raviayed here. A concensus was obvious that interaction patterns found in
preterm pairs differad from those in fullterm dyads (Bakeman & Brown,
1977a, 1977b). The preterm pairs engaged in fewer interactive behaviors
generally considered to be indicative of an optimal mother-infant
relationship f(e.g. enface positioning, ventral contact, mutual responsive-
ness). While these authors may have clarified early interactive patterns

which precede inadequate caregiving and subsequent infant outcome, the lack

53
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of longitudinal follow-up in these studies makes such a statament tenuous.

Apother line of research suggested by the animal ethology literature
involves the effect of maternal-infant separations shortly after birtai. As
studies with animal populations have suggested decreased survival c3ances
for separated offspring {(Newton & Levine, 1968), several resea:chers
attempted to show similar effects on human ‘''bonding"” due to separitions
imposed by hospital routines (Gaulin-Kremer et al., 1977), experiuental
manipulations (Hopkins & Vietze, 1977; Klaus et al, 1972; Leifer et al.,
1972) and matermal choice to remain in contact with her newborn .nfant
{(Weatherstone, 1976). In general, all supported an early contact antion,
at least in terms of differential interactive patterns. Outcome indices
have been provided by only the Klaus and Kennell group (Fanaroff, 1977)
with controversial results. One exception is the Leifer et 31. study
(1972) which found no effect of early contact allowed with premature
infants. Whether the wider premature environmental context (the int:nsive
care unit) inhibited mother-infant interactions is not known. Again, one
can only conclude that untii long-term follow-up measures are incorporated
into early experience research, few direct statements about the su:vival
value of early environmental contacts can be made.

One final perspective was discussed in the iatroduction as essential
to an ethological interpretation of infancy research. A consideration of
the avolutionary significarce of early environmental contacts has been
related to the infancy area by Freedman (1974) in terms of 2 heirarchy of
hereditary and environmental influences. It was suggested that infant's
basic mental abilities and levels of perceptual functioning may not be as

subject to environmental pressures as social behaviors. Freedman (1974)

(r
-




suggested that the latter class of bebavior Day be genetically pre-
programmed to be adaptable to variant cultural demands.

Several problems exist in attempting to evaluate the data ravieyed
here in terms of support for Freedman's (1974) views. The available data
are certainly not extensive enough to allow a discussion of species evolu-
tion at a population level. fn addition, the outcome variables chosen by
these infant~environment researchers do not correspond with Freedman's
(1974) hypothesis. No researcher actually chose to relate primary mental
abilities or perceptual constancy to early experience measures. Two
studies dii specify relationships between early socially respoasive
enviropments and later social precocity (Moss, Robson, & Pedersen, 1969;
Yarrow, Rubeistein, Pedersen, & Jankowski, 1972), providiog some suggestion
of support for Freedman's (1974) tenent that social bebaviors are
malleable,

Howevar, most of the studies reviewad here which attempted to relate
early experisnce to developmental outcome chose a sensorimoter scale as the
outcome measure. AS sensorimotor scales involve a blend of cogaitive, fine
motor, acd social bebaviors, these data are difficule to align with
Freedman's .wypothesis. Scarr-Salapatek (1976) has provided another
interpretatiyn of infant development from an evolutionary perspective, in
whickh she byoothesized that all "non-defective™ members of cthe human
species attain sensorimotor competence by the end of the second year.
Rates of progression through the sensorimotor levels may wvary, but a
similar level of competence is generally attained. The data reviewed here
might be said to support this evolutionary interpretation, in that in

general only short-term gains in sensorimotor competence have been shown to
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relate to early enviropmental contacts.

Beckwith, Cohen, Kopp, Paramalee, and Marcy (1976) found that the
infant's social context as assessad at one, three, and eigit months
predicted nine-month sensorimotor performance significantly. Both
Caldwell’s (Elardo, Bradley, & Caldwell, 1975) and Wachs' (Wachs, Uzgiris,
& Hunt, 1971) home environmental assessment scales related t» infant
performances at about a year of age. Although Clarke-Stewart (:973) did
not use a sensorimotor scale per se, her infant competence factor included
many behaviors assessed by these scales, and was shown to relate strongly
to an early responsive environment. Yarrow, Pedersen, aprd Rubonstein's
(1977) data related the complexity and variety of toys in the eurly home
environment to later sensorimotor scores.

While these studies do show strong relationships between early
epvironments and sensorimotor performance, the lack of longitudinal follow-
up measures precludes any statement about the eventual achieviment of
sensorimotor competence {regardless of early experiential differ.:nces) by
age two. Although this raview was limited to relatioanships batwesn early
environments and infant development through one year, only twe studies were
found which extended their assessments longitudinally through two «r three
years of age (Elarde, Bradley, & Caldwell, 1975; Wachs, Uzgiris. & Huat,
1971). Both of these studies found that the relationships did contipue
through 36 months and 22 wonths, respectively. More longitudinal research
is needad to determine whether continuity exists between early gains in

infant coampetence and later developmental status.
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E. Suggestions for future research
The impedence to definitive conclusions about the importance of
early environmental variables due to lack of longitudinal data may be the

most pervasive criticism of the data reviewed bLere, Most of our data

describing long-term effects of early eXxperiences stem from retrospective

accounts nf developmentally delayed children. Sameroff and Chandler (1975)
have privided an excellent ratiomale for 1longitudinal, prospective
ragsearch., They suggested that retrospective studies, alchough simpler and
more economical, may lead to biased conclusions in that only deficiant
individual's are studied. Longitudinal, prospective studies allow early
character: stics or environmental wvariables to be used as independent
variables, with later outcome as the dependent wvariable. In this way,
individua..s whose outcomes are not affected bv adverse early environments
may also be iovestigated. Thus, prospective, longitudinal research designs
are suggcested for further clarification of the role of e#rly environmental
interactions in developmental outcome.

The ‘selection of a2 sequential observation strategy bhas also been
supported by the data reviewed bhere. In general, such an approach was
found to ¢larify cur understanding of the imporcance of early developmental
conetacts by incorporacing both infant and environmental variables in an
ongoing, process-type approach to the complex pnature of early interactions.
Thus, a second suggestion for future environmental rasearch designs would
be to incorporate some means of recording botk environmental and infant
variables in a sequential fashion within a '"real time” framework.

Finally, the adoption of & broad, ecological perspective was showm

to enhance an understanding of early environmental variables which may




contribute to developmeatal cutcome. Although from a practical standpeint,
a longitudinal design incorporating a sequential analysis of a broad

spectrunm of environmental variables is understood to be costly, the data

reviewed here suggest that our questions about the importance of the early

environment may only be answered from such an approach. Prior to the
instigation of any intervention program, an urgent obligatiaon exists to
thoroughly understand the long-term effects of early experience on the

process of development.
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