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Preface 

Mother-child interaction and attachment 
have high priority on the agenda of Dutch 
policy makers and scientific fund raisers. 
In 1986 the Dutch Ministry of Education 
acknowledged the importance of funda
mental research of caregiver-child inter
action and invested Dfl 3.000.000,- for a 
nation-wide Dutch research project, 
called 'Experimental longitudinal re
search on caregiver-child relationships' 
(ELO). The basic goal was to experimen
tally test the core hypothesis of classic 
attachment theory: the sensitivity-attach
ment hypothesis, stating that mother's 
sensitive responsiveness determines at
tachment security. The large-scale, inter
University, ELO-project stimulated the 
scientific discussions and the search for 
relevant empirical data on core questions 
of research into early mother-child inter
action and attachment, resulting in sev
eral publications (among which five in
terconnected dissertations). 

Thanks to a generous grant of the 
Royal Netherlands Academy of Arts and 
Sciences an international colloquium 
could be organized in 1995, to enable the 
presentation of the results of the ELO
project to the international community of 
developmental psychologists, and to dis
cuss theoretical and methodological im
plications with internationally recognized 
experts in research of early mother-child 
interaction and attachment. We are most 
grateful for the willingness of our col
leagues from the USA and from several 
European countries to travel to the Neth
erlands, to present their theoretical per
spectives as weIl as their recent research 
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data, and to comment on the Dutch stud
ies. 

This book offers the results ofthe col
loquium. It exists of the written versions 
of the presentations by the invited ex
perts, as weIl as of a series of short re
ports based on the posters displayed and 
discussed during the colloquium. The 
structure and the 'plot' of the book are 
described in the first chapter, written by 
the organizers. We hope that this book 
will contribute to the progressive devel
opment oftheory, methodology, and re
search of early mother-child interaction 
and attachment. 

We wish to express our gratitude for 
the financial support by the Royal Neth
erlands Academy of Arts and Sciences. 
Without this support the organization of 
the colloquium or the publication of this 
book would not have been possible. We 
also thank the Netherlands Institute for 
the Study of Education and Development 
(lSED) for an additional grant, facilitat
ing international correspondence and ad
ministrative activities. We are most 
grateful for the cooperation of all partici
pants of the colloquium, whose contribu
tions (and names) are included in this 
volume. We furthermore like to thank the 
following colleagues for the excellent 
role they played as chairs of seven differ
ent 'modules' ofthe colloquium: Prof.dr 
G. Brernner (Lancaster University, U.K), 
Prof.dr L.Camaioni (Universita degli 
Stud i di Roma, Rome, Italy), Prof.dr K .E. 
Grossmann (Universität Regensburg, 
Regensburg, Gemany), Prof.dr J.B. 
Hopkins (Lancaster University, U.K.), 
Prof.dr H. KeIler (Universität Osnabrück, 
Germany), Dr J.H.L.Oud (Katholieke 
Universiteit Nijmegen, Nijmegen, The 
Netherlands) and Prof.dr M.G. Pecheux 



(Université René Descartes Paris v, Paris, 
France). 

Our final expres sion of tbanks is for 
Mrs Manita Kooy from the Royal Acad
emy, who did a marvelous job as tbe loc al 
arrangements chair, and for Mrs Regina 
van Groningen from tbe Department of 
Developmental Psychology, Vrije 
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Universiteit, Amsterdam, Tbe Netber
lands, for her able and patient preparation 
of the manuscripts for the publisher. 

Amsterdam, June 1996. 

Willem Koops, Jan B. Hoeksma & 
Dymph C. van den Boom. 



W. Kaaps, J.B. Hoeksma & 
O.C. van den Boom 

1. Stagnation and Progress in 
Research of Early Mother
Child Interaction and Attach
ment 

Abstract 

This chapter offers an introduction to the 
central theme of this book and elucidates 
the structure of the book. It is stressed 
that the traditional attachment research 
approach follows traditional psychoana
lytic assumptions on the decisive role of 
the mother as well as of early experi
ences. It is argued that empirical support 
for the sensitivity-attachment hypothesis 
is still not definite, neither logically, nor 
methodologically. Three non-traditional 
alternatives are offered: experimental 
research on basic mechanisms and basic 
developmental processes; bio-ecological 
research; and analyses of age related 
changes. Examples from these approach
es are discussed: investigating postural 
control and visual attention at the base of 
sensitivity, analyzing the ecological con
text, studying mother-child interaction 
from a dynamic systems perspective, and 
studying attachment and mother-child 
interaction from a Wohlwillian approach 
. It is described how this book has been 
structured within this general context of 
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traditional and non-traditional approaches 
of early mother-child interaction and at
tachment. 

1. Introduction 

Early caregiver-child interaction is a clas
sical object of pedagogical and develop
mental psychological theorizing. For 
more than two centuries an abundance of 
speculative theories and firm convictions 
based on it have been developed. Peda
gogical advice and sincere wamings to 
young mothers (and fathers) have been 
written down by concemed pedagogues. 
Acultural historically important example 
can be found in the First Book of Rous
seau's Emile (Rousseau, 1762), devoted 
to education and development from birth 
to the second year. Rousseau explained 
that it is the mother who should nurse her 
own child, and that 'there is no substitute 
for matemal solicitude' (Rousseau, p.45). 
He wrote - for the first time in Western 
history - that children's crying has a com
municative function, and that reading the 
child' s tears is of the utmost interest, be
cause from these tears ' .... is bom man' s 
first relation to all that surrounds him· 
here is formed the first link in that lo~g 
chain of which the social order is formed' 
(Rousseau, p.65). It is not too difficult to 
spot the continuity in Rousseau's ideas 
and those ofthe most influential twenti
eth century child psychiatrist, John 
Bowlby. (This historical continuity was 
described earlier by Koops & Kalverboer 
(1987)). In modem developmental psy
chology the mother-child relationship 
still has the same actuality as in Rous
seau's 18th century France. But nowa
days it is not only a topic of speculation, 
but also a matter of empirical analysis. 



In 1986 the Dutch Ministry of Educa
ti on acknowledged the importance of fun
damental research of caregiver-child in
teraction and invested Dfl 3.000.000,- for 
a nation-wide Dutch research project, 
called 'Experimentallongitudinal re
search on caregiver-child relationships' 
(the Dutch title led to the acronym ELO). 
The basic goal was to experimentally test 
the core hypothesis of classic attachment 
theory: the sensitivity-attachment hypoth
esis. This hypothesis states that mother's 
sensitive responsiveness determines at
tachment security (see section 3 and 4). 
Part of the inspiration for the study was 
drawn from the successful study by 
Riksen-Walraven (1977; 1978), summa
rized in Riksen-Walraven & Van 
Aken J

• Riksen-Walraven devised two 
intervention programs: the Stimulation
program and the Responsiveness-pro
gram. In both cases mothers of 9 month 
old babies received a booklet with infor
mation on the development of9- to 12-
month-old children. In the S-program it 
was emphasized that 'the babies leam a 
lot from what they see, hear and feel', in 
the R-program that 'babies leam most 
from the effects of their own behavior' . 
The effect of the programs was that par
ents from the experimental groups 
showed increased stimulation (S-pro
gram) of their babies and tumed out to be 
more responsive (R-program). The S- and 
R-programs had positive effects on the 
children's competence motivation. Ac
cording to most participants in the ELO 
project these results could be considered 

1 Names in bold type refer to the authors of chap
ters in this volume. Quotations from these chapters 
are - for practical reasons - without references to 
the exact page(s). 
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as (indirect) empirical support for the 
sensitivity-attachment hypothesis. ELO 
was intended as an experiment to manip
ulate mother's responsivity and thereby 
the attachment security (to be measured 
with the Strange Situation procedure). 
Therefore the experimental manipulation 
was predominantly based on Riksen
Walraven's R-program: mothers from the 
experimental condition were offered the 
booklet from the R-program to increase 
their responsivity and thereby attachment 
security. Theoretically, secure attachment 
should have positive consequences for 
the long term social and cognitive devel
opment. Therefore in ELO some theoreti
cally relevant dependent variables were 
longitudinally measured at the childrens' 
ages of 12, 18 and 30 months. 

Departments of Developmental Psy
chology of four Universities were in
volved. From each of these locations a 
professor of developmental psychology 
was appointed as a member of the ELO
directorate, and at least one Ph.D. student 
executed a dissertation research project. 
At each location aspecific problem group 
ofbabies was investigated. At allloca
tions the same basic research design was 
used: a pretest-posttest control group de
sign (Campbell & Stanley, 1966) with 
random or matched random assignment 
to the experimental and control condi
tions. Table 1 summarizes the detailed 
information about the Universities, the 
directors, the (former) Ph.D. students and 
the specific (problem-) groups of babies. 

Intensive theoretical and methodologi
cal discussions within the ELO group led 
to certain differentiations between the 
four locations. 



Table I . An overview of participants, samples and dissertations of ELO (Experimental Longitudinal Research 
on caregiver-child relationships; a nationwide project in the Netherlands) 

Universities 'Directors' Fonner Ph.D. Subjects Dissertations 
students 

Free University W. Koops JB. Hoeksma Children with Hoeksma & 
Amsterdam H.M.Y. Koomen cleft lip and palate Koomen (1991) 

Catholic University of C.F.M. van J.Th.H. Mey Low SES-children Mey (1992) 
Nijmegen Lieshout 

Leiden University G.A. Kohnstamm F. Juffer Adopted children Juffer (1993) 
Utrecht University R. Hoksbergen 

Groningen University A.F. Kalverboer L. Wijnroks Preterm children Wijnroks (1994) 

For instance the Free University of Am
sterdam group had to decide on the basis 
of theoretical as weIl as empirical analy
ses that experimental induction of attach
ment security was not justified for their 
particular group of (CLP-) babies (see 
Hoeksma, Koomen & Koops, 1987). It is 
not our intention, however, to offer a de
tailed account of the ELO-project in this 
chapter. 

The ELO project was successfully 
completed: the most detailed overview of 
the results can be found in the five disser
tations: Hoeksma & Koomen, (1991)2, 
Mey (1992), Juffer (1993), Wijnroks 
(1994). Lastly it should be mentioned 
that two senior researchers played an im
portant role in the training and supervis
ing of the young researchers preparing 
their dissertations: Dr Riksen-Walraven 
(her inspiring work has already been 
mentioned) and Dr van den Boom, who 
was the first researcher in The Nether
lands who conducted an experimental 

2 This book contains two dissertations, both aut
hors eamed a degree with their contribution to this 
common book. 
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investigation of the sensitivity-attach
ment hypothesis (van den Boom, 1988). 
Dr van den Boom, a licensed trainer also 
fulfilled the essential task of training the 
investigators and their assistants in scor
ing the observed behavior in the 
Ainsworth Strange Situation procedure. 

In this book some of the results of the 
ELO studies are summarized (Juffer, 
Rosenboom, Hoksbergen, Riksen
Walraven & Kohnstamm; Wijnroks & 
Kalverboer; Koomen & Hoeksma) as 
weIl as ELO-related theoretical and 
methodological analyses, empirical dem
onstrations, and discussions of the new 
and alternative approaches of the re
search questions of the ELO-project 
(Riksen-Wal raven & Van Aken; Van 
den Boom & Hoeksma; Kalverboer; 
Hoeksma, Van den Boom, Koomen & 
Koops). 

In May 1995 an international collo
quium was organizedJ to present the re
sults ofthe ELO-project to the interna
tional community of developmental psy-

3 With financial and organizational support ofthe 
Royal Netherlands Academy of Arts and Sciences. 



chologists, and to discuss theoretical and 
methodological implications with inter
nationally recognized experts in research 
of early mother-child interaction and at
tachment. Several of these experts con
tributed papers to the colloquium and to 
this book. In this chapter we will now try 
to outline the structure of this book, and 
the relations between contributions. In 
addition, we offer some comments and 
conclusions. 

Section 2 is devoted to what may not 
be forgotten to be the original back
ground of the attachment theory: psycho
analysis. Section 3 win analyze the limi
tations of the traditional approaches re
sulting from this background. In the next 
two sections examples of these biases, as 
well as alternatives for existing research 
strategies, will be discussed. In section 4 
the focus is on the sensitivity-attachment 
hypothesis and on the mother-centered
ness of much of the attachment research. 
The lack of interest in developmental 
change is the subject of section 5. Fi
nally, in section 6 some general conclu
sions on the future of mother-child inter
action research will be drawn. 

2. The psychoanalytic background of 
attachment theory 

It is rather exceptional in developmental 
psychology that a research procedure 
survives more than two decades. In that 
sense Mary Ainsworth may be considered 
as the founder of perhaps the most suc
cessful research procedure in the field of 
early social development: The Strange 
Situation. The procedure has been so suc
cessful that alternative research ap
proaches of caregiver-child interaction 
have been largely marginalized. 
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Our first question pertains to the suc
cess ofthe Ainsworth Strange Situation 
as such. Why has this paradigrn been so 
successful in all parts of the world for 
such an exceptionally long period? Our 
answer is that attachment theory is filling 
in the most important gap in the - regret
fully - most influential psychological the
ory: psycho-analysis; and that the Strange 
Situation is considered as the research 
tooI to obtain the highly needed empirical 
scientific support. We will now first sum
marize our arguments, indicating that for 
understanding the origin of attachment 
research, one cannot suffice with refer
ring to biology/ethology, but indeed 
should go back to Sigrnund Freud. 

It is well-known that Freud introduced 
in 1896 the idea that neurosis is an effect 
of, as he put it, sexual seduction by an 
adult in the first ten years of life. How
ever, it is less well-known that only four 
years later Freud discovered that the 
shocking stories told by patients about 
their childhood were completely un
founded. The stories were not true, they 
had been made up. The Dutch psychia
trist Van den Berg expressed this as fol
lows: 'The psychotraumata which had 
resulted in neurotic disturbances ap
peared to have the unexpected and cer
tainly undesirable quality that they had 
never happened' (Van den Berg, 1964, 
p.51t. 
What could Freud do to save his theory? -
if not: to safe his face? He withdrew 
slowly, putting the causative factor ofthe 

• Van den Berg's hook on 'Dubious Maternal 
AfJection 'was first puhlished in Dutch in 1958; the 
historical analysis in this paragraph has heen hased 
on this hook, Iiteral quotations are translations of 
the fourth reprint of 1964; the American transIa
tion (Van den Berg, 1972) was not availahle. 



neurosis even further in the past. An indi
vidual does not become neurotic during 
childhood, but much earlier. To quote 
Van den Berg again: 'The child is bom as 
a potential neurotic. He begins with an 
hopeless program; he is a sadist, a mas
ochist, an exhibitionist, a fetishist and a 
homosexual' (Van den Berg, 1964, p.52). 
But this move was not easily accepted. 
For many psychiatrists and for laymen as 
weIl, it was hard to believe that neurosis 
originates from happenings in primeval 
times, and/or to consider the child poly
morphously disturbed. And Freud himself 
too found it difficult to consistently stick 
to this idea: since 1900 he altematingly 
wrote that the child was in principle a 
bom neurotic, and still came up occasion
ally with his original psychotrauma the
ory. A particularly difficult phenomenon 
for Freud' s sexual psychotrauma theory 
was the so-called 'shell shock'. This con
cept refers to a wide variety of serious 
neurotic disorders during the First World 
War. It was impossible for Freud and his 
followers to link these disorders to infan
tile sexual traumata. It was too evident 
that the war neuroses had to do with 
mouming and loss of loved persons in the 
present (see Newcombe & Lemer, 1982). 
By and large Freud's life-Iong contradic
tory statements made the origin of neu
rotic symptoms an inaccessible chapter of 
Freudian theory until his death in 1939 
and even thereafter. The 'desertion ofthe 
psychotrauma' - as Van den Berg coined 
it - left a serious gap in the very founda
tions ofpsychoanalytic theory. And it 
was precisely this gap that was filled by 
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the discovery ofhospitalism, and the sub
tleties of mother-child atlachment. 5 

Hildegard Hetzer - founder of devel
opmental psychology in Austria- coined 
the concept of Hospitalismus (German 
for hospitalism) already in 1927. The 
concept was accepted by the scientific 
community after René Spitz had pub
lished his influential, but also very dis
putable paper on hospitalism in the 1945 
edition of 'The Psychoanalytic Study of 
The Child '. Af ter publication of this pa
per the idea was generally accepted that 
the young child only flourishes if cared 
for by a devoted and loving mother. 
Spitz's data did not add much to what 
had already been published in the twen
ties and thirties (in German; see for refer
ences Van den Berg, 1964). New and rev
olutionary were his extremely dramatic 
tone and his emphasis on the seriousness 
ofthe consequences ofhospitalism in the 
first year of life. According to Spitz, hos
pitalism, that is, the lack of love in the 
first year of life, leads' .... practically 
without exception to unsociability, crimi
nality, debility, insanity, and neurosis' 
(Spitz, 1945). 'All the great evils that can 
ravage human life are the effects of a 
coldness during the first year', summa
rizes Van den Berg (1964, p.15). Spitz's 
conception was heavily supported by a 
now classical WHO research report by 

, Newcombe and Lemer (1982) show that it was 
Melanie Klein, Bowlby's supervisor at Maudsley 
Hospital in the early thirties, who created a solu
tion for the embarrassment of Freudian theorists by 
suggesting that mouming might be Iinked to sepa
ration anxiety in early childhood. She proposed 
infantile interactions with mother as another possi
bIe souree of traumata, together with or instead of 
Freud 's infantile sexual psychotraumata (Klein, 
1935; 1940). 



John Bowlby on 'Materna/ Care and 
Menta/ Hea/th '(Bowlby, 1951). 
From a research-methodological point of 
view Spitz's and Bowlby's papers are 
disputable. A detailed critical review of 
Spitz' work was written by Pinneau 
(1955). More recent and still highly criti
cal reviews were written by Van den 
Berg (1958) and Rutter (1972; 1979) (see 
also Koomen & Hoeksma). Despite all 
the very convincing counter-argumenta
tion, however, Spitz's and Bowlby's con
clusions were (and still are?) eagerly ac
cepted by well-trained academics. Why 
was (is) that? We are convinced that this 
was because these scholars saw in Spitz's 
and Bowlby's papers a new conception -
that of hospitalism - which filled in the 
gap in the foundations ofPsychoanalysis, 
which was caused by the desertion of the 
psychotrauma. Of course, in the long run 
theoretical needs are not sufficient to let 
methodologically disputable data survive. 
So there grew a worldwide interest in the 
creation of a research tooI to empirically 
substantiate the hospitalization/ attach
ment theory. Ainsworth and Wittig's cre
ation of the Strange Situation procedure 
in 1969 precisely offered such a tooI to 
measure individual differences in the pat
terning of attachment behaviors. 

It is important that historical research 
like that of Van Dijken en Van der Veer 
offers detailed and well-documented in
sights in the continuity in Bowlby's theo
retica1 ideas. The first information they 
offer in their contribution to this book is 
strongly supportive of the view that there 
is much continuity between the early 
Bowlby (on hospitalization) and the later 
Bowlby (on attachment) (see also 
Newcombe & Lerner, 1982). We will 
wait for more interesting information 
from this research project. In the mean-
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time we will demonstrate in the next sec
tion that it is likely that some of the per
sistent biases in the research questions, 
and in the methodology of the investiga
tions aimed at answering these questions, 
are to be considered as resulting from 
some ofthe original psychoanalytic bi
ases. 

3. Traditional approaches 

The Strange Situation allowed for an ana
lytical empirical approach of Freudian 
theorizing, thereby strongly furthering 
international communication and ex
change of empirical data. However, this 
virtue turned out to be a drawback. In
deed, the Strange Situation led to what 
Connell and Goldsmith (1982) labelled 
an 'hour-glass methodology', referring to 
the narrow bottleneck of the Strange Situ
ation through which too many research 
questions are squeezed. In this paragraph 
we will discuss three restraints imposed 
on attachment research by the original 
psychoanalytical background. 

Let us first look at one of the core 
concepts of the attachment theory: 'sen
sitive responsiveness'. Since the well
known Baltimore study it has been re
peated many times that ' ... the most 
widely accepted aspect of ethological 
attachment theory is the notion that 
infant-adult attachments arise from the 
early interaction' (Waters, Vaughn & 
Ege1and, 1980). The Baltimore Study 
showed a significant relation between 
early maternal sensitivity and attachment 
classification of the child measured later 
in the Strange Situation. To quote 
Belsky: 'a cottage industry' developed 
seeking to replicate - or refute - Ains
worth's findings. Belsky's chapter offers 



a review of the relevant studies. How
ever, there are some logical and method
ological problems with the products of 
this industry. Available evidence for the 
tenability of what we call the sensitivity
attachment hypothesis is still disputable. 

The hypothesis states that sensitive 
responsiveness is the main determinant of 
attachment security. Therefore there 
should be covariation between both vari
ables; empirical data indicate that this 
covariation exists. However, these data 
do not logically permit the conclusion 
that therefore the hypothesis is true. (If p 
implies q and q is true, than p can still 
either be false or true). For inferring 
cause and effect three conditions should 
be fulfilled. The first one being: there 
should be covariation between the sup
posed cause and effect. This evidence is 
available. The second one is: cause and 
effect should be ordered in time cor
rectly. As Van den Boom and Hoeksma 
demonstrate the evidence on ordering in 
time is fixed by design. The third condi
tion is: a proper inference about cause 
and effect should TUle out alternative ex
planations. Lamb, Thompson, Gardner, 
Charnov and Estes (1985) and Hoeksma 
et al. offer ample examples of possible 
alternatives. 

Why are so many researchers so eager 
to conclude that the existing evidence is 
in favor of the sensitivity-attachment hy
pothesis? Why has the common research 
design with respect to ordering in time 
been limited to investigating the effect of 
mother's early sensitivity on later attach
ment behavior of the child? Lamb et al. 
(1985) asked, more than ten years ago, to 
supplement this common design with 
observations ofthe child's behavior at an 
early age and the caregiver's behavior at 
a later age. But this kind of supplemen-
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tary data is still lacking. And why do so 
few researchers feel the need to TUle out 
alternative explanations? It is our convic
tion that the original psycho-analytic per
spective, deeply rooted in Western cul
ture, still conditions even competent and 
creative researchers of our days, if not all 
of us, to find and accept evidence for the 
causal relation between early maternal 
deprivation (Jack of sensitivity ) and opti
mal child development. 

Our second point pertains to the ob
servation that most attachment research
ers assume that the quality of the mother
child interaction is mainly dependent on 
the mother's contribution to the interac
tion. As far as the infant affects the qual
ity ofthe interaction, it is - since the Bal
timore study - thought to be reflected in 
the sensitivity ofthe mother. In the at
tachment literature there is hardly any 
research in which mother and child ef
fects are disentangled. This in spite of 
excellent statistical tools, designed for 
this purpose. Van den Boom and 
Hoeksma express this conclusion by stat
ing that the research on sensitivity is 
unidirectional or at best 'implicitly 
bidirectional'. Why is there so little inter
est in the direct investigation of the rela
tive input by mother and child in the in
teraction? Again we assume this being a 
consequence of the original psychoana
lytic hypothesis: it should be the mother 
who determines the child's development 
and not the other way around. 

Our third point pertains to the lack of 
theory and instrumentation for under
standing and investigating developmen
tal, i.e., age related change. The Strange 
Situation procedure offered the possibil
ity to measure a central construct refer
ring to mother-child interaction, i.e., the 
quality of attachment, and to relate it to 



all kinds of antecedents and conse
quences. When ment ion is made in the 
literature of 'the development of attach
ment', it is mainly this type of research 
which is referred to. In this way, how
ever, development 'is reduced to a static 
structure' - to express it in the language 
of Van Geert. Very little attention has 
been paid to what may be regarded as the 
core question for research of develop
mental processes, i.e., the one concerning 
developmental change of attachment over 
time. As is well-known: the Strange Situ
ation procedure cannot be used to study 
attachment behaviors before the end of 
the first year of life, because the stress
inducers, stranger anxiety and separation 
distress, become effective during the sec
ond half of the first year of life. But with 
some imagination one can of course 
come up with alternative operationaliza
tions, to be used for measuring earlier 
manifestations of attachment-like behav
ior. Why have these alternatives hardly 
been developed until now? Why is there 
so little interest in the developmental 
course of attachment behaviors? We sup
pose that by now the reader will con si der 
this question a rhetorical one. 

In the next two paragraphs we will 
analyze these three main problem areas 
of traditional attachment theory. Since 
adherents of the sensitivity-attachment 
hypothesis attribute sensitivity to the 
mother (not to the child), we will analyze 
these two biases jointly in section 4. De
velopmental issues will de discussed in 
section 5. In each paragraph we will try 
to demonstrate firstly that even in the 
excellent papers for this colloquium there 
are still signs of the traditional biases and 
secondly that alternative theoretical and 
methodological approaches are available. 
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4. The sensitivity-attachment hypothe
sis 

In this section we concentrate on experi
mental evidence for the sensitivity-at
tachment hypothesis. In section 4.1 we 
will evaluate the findings from the ELO
dissertations and from a recent meta
analysis on experimental studies. In sec
tion 4.2 we will review non-traditional 
alternative approaches ofthe core ques
tions ofattachment theory. We will con
clude in section 4.3 that future progress is 
dependent on the exploitation ofbi- and 
multidirectional (systemic) approaches. 

4.1 Experimental evidence 

Belsky specifies the 'classic' perspective 
of attachment theory as follows: 'the 
long-term course of the relationship is 
judged to be disproportionately influ
enced by the mother, as the more power
ful agent in the relationship'. This quota
tion nicely describes the basic unidirec
tional position of attachment theory. And 
of course this position is in accord with 
the original unidirectional, mother-blam
ing, psychoanalytic roots. The plausible 
relationships looming up from the abun
dance of data (Belsky & Cassidy, 1994; 
Belsky) offer a coherent picture ofthe 
state ofthe art. However, the data still 
should be tested in such a way that logi
cal alternatives for the unidirectional in
terpretations can be excluded. This is the 
final step on the way to justify causal in
ferences. Of ten, experiments can help 
out. Let us carefully look therefore at the 
existing experimental evidence. 

First we will consider the experimen
tal studies, carried out within and related 
to the ELO-project . Most of these exper
iments have not yet been published inter-



nationally, therefore they could not be 
included in Belsky's scrutiny. We will 
only summarize {he relevant findings, as 
far as these are not described in the chap
ters by ELO participants in this volume. 

In spite of the original aims of the 
ELO project, Hoeksma and Koomen de
cided, based on questionnaire data, not to 
implement an intervention program (like 
Riksen-Walraven's R-program, discussed 
in section 1) with their group of infants 
with cleft lip and palate (Hoeksma, 
Koomen & Koops, 1987). They did not 
find any differences between a group of 
infants with cleft lips andJor palate and a 
group of controls with respect to parents ' 
reports on 'recognition and interpretation 
of signaIs', 'response to signaIs' and 
'perceived insecurity', and found it un
justified to formulate specific hypotheses 
about the attachment development of 
children bom with eleft lip and palate. 

Riksen-Wal raven ' s studies (Riksen
Walraven, 1977; 1978; Riksen
Walraven & Van Aken) did not include 
a measure on attachment; her studies 
demonstrate th at it is possible to influ
ence mothers ' responsivity to and stimu
lation of her child, and possibly eertain 
positive effects on the child's behavior, 
but no conclusions about the attaehment 
relationship can be drawn. Three ELO 
studies (Mey, 1992; Juffer, 1993; 
Wijnroks, 1994) applied Riksen
Walraven's intervention and used the 
attachment classification as an outcome 
measure. A dissertation of Rosenboom 
(1994) reports on a later, ELO-linked, 
replication of Juffer's study. Were these 
studies successful in demonstrating a 
causal relationship between sensitivity 
and attachment security? 
First we summarize the effects on the 
sensitivity of the mother: Mey and 
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Rosenboom did not find the expected 
positive effects of their experimental ma
nipulations of mother's sensitivity. 
Wijnroks and Juffer only found a partial 
increase in sensitivity. In Wijnroks' ex
periment two criterion situations were 
used to ob serve sensitive responsiveness: 
a situation in which mother and child are 
involved in 'object play' and a situation 
in which mothers have to 'instruct' their 
children ('instruction situation'). Wijn
roks found a positive effect ofthe experi
mental manipulation in the 'object play' 
situation, but not in the 'instruction situ
ation'. Juffer used !Wo separate experi-

. mental manipulations ('interventions'), 
like Riksen-Walraven: one existing of 
written information in the form of a 
booklet for mothers, the second existing 
of verbal feedback by assistants of the 
investigators, on videofilms with frag
ments of interactions of the involved 
mother and child. It tumed out that the 
video version led to increased sensitivity, 
but the booklet version did not. Overall 
the results of the four experiments are not 
too convincing: two studies with negative 
findings, two with partial positive results. 
Furthermore, it is not implausible to sup
pose that the partial results ofWijnroks 
and Juffer could (at least partly) be the 
result of 'demand characteristics' (Ome, 
1970; Koops, 1993; Juffer, 1993). The 
increase in mother's sensitivity may be 
artificial in that subjects may not really 
change their sensitivity but simply com
ply with experimenter demands: they 
sense the experimenter's expectations 
and behave accordingly. In Juffer's video 
condition the mothers directly received 
verbal and visual feedback on their own 
interaction with their baby, while this 
information was much less personal (and 
not visualized) in the booklet version of 



Juffer's experimental manipulation. So, 
the clearest 'demand characteristics' were 
to be found in the video version, that in
deed was more effective. Furthennore, in 
Juffer's experiment, the same assistant 
was present in the pre- and postte st situa
tion, which may have served as an extra 
cue to remember the experimenter's ex
pectations. The effect of several of these 
factors is well-known from the classic 
study of Rosenthal and Rosnow (1969). 
In Wijnroks' case comparable design as
pects exist: the video demonstrations he 
gave on object play were personalized 
and concrete, the demonstrations on 
' instructions' were less personalized and 
more abstract. 

What do the experiments te ach us 
about the indirect effect on the quality of 
attachment? In three of the fOUT studies 
(those of Mey, Rosenboom and Wijn
roks) no effect on security of attachment 
was found. Only in Juffer' s study a posi
tive effect on attachment security was 
obtained in one ofthe two conditions of 
the experiment, that is in the video condi
tion, not in the 'booklet' condition. 

The most convincing experimental 
support for the sensitivity-attachment 
hypothesis has been offered by Van den 
Boom (1988; 1991; 1994). Because Van 
den Boom used an elegant four group 
design adapted from Solomon and Lessac 
(1968) she was able to control for effects 
of pretesting. Interestingly enough she 
found a significant pretest-effect on sev
eral relevant dependent variables (fj. in 
families in which pretest observations 
were perfonned mothers were signifi
cantly more visually attentive). This find
ing once more stresses the importance to 
check for subtle experimenter effects. On 
the other hand Van den Boom' s data are 
convincing with respect to the effect of 
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her intervention on the sensitivity of the 
mothers from her experimental group as 
weIl as on the attachment behavior of the 
children.6 The only difficulty is however, 
that we cannot easily generalize Van den 
Boom' s findings to any other group of 
children then her first-born, irritabie in
fants from lower-class families. It is in
teresting to note that Van den Boom 
found a base rate of 28% of securely at
tached infants. This is exceptionally low 
and demonstrates the extreme 'at risk' 
character of Van den Boom's sample as 
weIl as the consequence that her study 
was not plagued by ceiling effects. 

In a recent review paper Van IJzen
doom, Juffer and Duyvesteyn (1995) pre
sented a meta-analysis of 12 intervention 
studies. Part of these studies aimed at 
changing mothers ' representations 
('working modeis') in long tenn thera
peutic interventions, partly aimed at 
changing mothers ' sensitivity by short 
tenn preventive interventions. The results 
of the meta-study show that interventions 

• In a recent review paper, Van IJzendoom et al. 
(1995) wrongly considered Mey' s (1992) interven
tion study as a replication of Van den Boom's 
study. However, the studies differ in two essential 
aspects: Van den Boom studied irritable children 
from lower-c\ass families, Mey studied norrnal 
children from 10wer-c1ass families; furtherrnore 
Van den Boom' s intervention program differed in 
several respects from that of Mey. The paper of 
Van IJzendoom et al. suggests that Van den 
Boom's results are less convincing because Mey 
could not 'replicate' them. This is not correct, the 
authors should have conc\uded that Juffer's results 
(by the authors accepted as supporting the 
sensitivity-attachment hypothesis) should be relati
vized, since neither Mey (1992), nor Wijnroks 
(1994) could replicate the findings . The latter three 
studies used the same intervention programs, as 
weil as the same research designs, agreed upon 
within the ELO-project. 



succeeded in positively affecting parental 
sensitivity, but the effect on attachment 
security turned out to be negligibly 
smaW. Furthermore the therapeutic, cog
nitive, interventions were far Ie ss suc
cessful then the preventive, behavioral, 
interventions. And last but not least: 'ef
fective changes at the behaviorallevel 
may not necessarily lead to changes in 
insecure mental representations of the 
parents involved.' (Van IJzendoom et aL, 
1995, p.153) These results once more fit 
in quite weIl with the demand character
istics interpretation: interventions with 
respect to specific sensitive responsive 
behavior inform better about the kind of 
behavior the mother is expected to dis
play in the criterion situation than more 
general cognitive therapeutic interven
tions; complying with demand character
istics does not really change the mothers ' 
beha vi or and therefore hardly has a posi
tive' effect on attachment security, nor on 
the mothers ' insecure mental representa
tions. 

We conclude that it is still notjusti
fied to infer from the existing experimen
tal studies that sensitivity is the, or even 
a, variabie causing attachment security. 
Van IJzendoom et al. appear to be in 
agreement with this conclusion by writ
ing: 'Sensitivity is, however, not a neces
sary nor a sufficient condition for attach
ment security' (Van IJzendoom et aL, 
1995, p.153). We add that even the direct 
effect of the intervention on mothers ' 

7 The quantitative meta-analysis of Van IJzendoom 
et al. produced a significant d=.17 (p=.036) for the 
overall change in attachment security. According 
to Cohen (1988) this is a weak effect, correspon
ding with a correlation coefficient of r=.09, which 
is less than 1% explained variation in attachment 
security. 
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actual sensitive behavior may be no more 
apparent than real. 

4.2 Alternative approaches 

Several proposals for alternative ap
proaches have been done for a long time. 
Van den Boom & Hoeksma offer a nice 
overview of the already existing method
ological alternatives for the unidirec
tional, mother-centered attachment ap
proach: suffice it here to refer to what 
they have reviewed under the headings of 
'The bidirectional approach' and 'The 
Systemic Approach'. The models Van 
den Boom and Hoeksma discuss have 
been relatively less successful than the 
traditional attachment approach. This is 
for sure not the consequence of statisti
cal/methodological problems. To mention 
just one example: Gottman and 
Ringland's (1981) bivariate autoregres
sive time series model was introduced 
more then 15 years ago. It is an excellent 
tooI to analyze the relative input of the 
mother and the child in an ongoing series 
of interactions. But we know of only one 
attempt to apply this method to the area 
of sensitive responsiveness and attach
ment behavior (Hoeksma & Koomen, 
1991). This also holds for more recent 
developments in the applications of non
linear dynamic systems modeis. Even 
Van Geert, one ofthe most productive 
advocates of these mode Is (Van Geert, 
1991; 1994), did not try to model 
caregiver-child relationships prior to this 
colloquium, from which this book is a 
result. The main reason may be a certain 
poverty of theoretical accounts of care
giver-child interaction, accounts that in
volve the richness of the data from the 
attachment theoretical tradition, but are at 
the same time innovative enough to ask 



new precise questions about the multiple 
pathways to social relationships, about 
the contributions of several significant 
others in the child's social network, and 
about developmental processes. We will 
shortly comment on four contributions to 
this book, that offer altemative ideas for 
the sensitivity-attachment hypothesis. 

Let us first look at a proposal by 
Kalverboer. Kalverboer suggests th at we 
trade in the global concept of sensitivity 
for well-defined 'mechanisms involved in 
early caretaker-infant interaction ' . His 
preferred candidate is visual attention. 
Kalverboer's reasoning is as follows . Vi
sual attentional processes are crucial in 
early interaction and leaming processes: 
orienting reactions indicate children' s 
focus of interest; mothers pay a lot of 
effort to attract children's attention; ex
ploratory activity develops out of iace to 
face contact: via mutual gazing the in
fant's attention is shifting from the 
mother's face to more remote aspects of 
the environment. Impairment of visual 
attention would have adverse conse
quences for the mother-child bond. 

The study of such a basic mechanism 
is very attractive: it generates precise 
questions of the phenomena to be ob
served and it offers a possibility to ana
lyze the central mechanism of sensitive 
responsiveness. However, there are some 
complications in making the choice for 
the relevant phenomena involved in the 
so-called mechanism. Kalverboer himse1f 
suggests as altemative causes for the im
pairment of the orienting behavior: lack 
of postural control, impairments in oculo
motor functions, visual acuity or atten
tional capacities. Some researchers con
sider postural control as an even more 
basic mechanism (Hopkins, personal 
communication). Van Beek (1993) re-
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ports some evidence for linkages between 
the development of head and arm pos
tures and looking behavior. Fogel et al. 
(1992) studied the effect of postural posi
ti on of 3-to-6-month-old infants on the 
duration of gaze at mother. But still a lot 
of research has to be done before we can 
understand the functioning of the central 
mechanism Kalverboer is suggesting. 

An interesting approach of the cogni
tive si de of attachment theory, the so
called working model, is offered by Har
ris. He makes clear how the research tra
dition, referred to as 'The Child's Theory 
of Mind' can be used to study the early 
development ofthe child's ' working 
model' . This indirectly offers an interest
ing research line to study the cognitive 
aspects of the bidirectional relationship 
between mother and child. From research 
on the child's theory ofmind it is clear 
that by three years of age, children recog
nize the goal-directedness ofmany hu
man actions. They can understand that a 
caretaker will be happy or distressed de
pending on whether these goals are met. 
It is clear that this early cognitive compe
tence complicates the caregiver-child in
teraction. Merging the two research tradi
tions could elucidate how basic cognitive 
representations develop against the back
ground of early caregiver-child interac
tions on the one hand, and how the grow
ing Child's Theory ofMind produces 
consistency and continuity in the child ' s 
social interactions on the other hand. 
A genera I altemative theoretical approach 
of attachment theory is offered by 
Thompson. Thompson just tums the at
tention away from the original psychoan
alytic roots to the bio-ecological perspec
tive. The consequences are tremendous. 
First of all ' attachment pattems are 
viewed as facultative adaptations that are 



contextually-sensitive, biologically-based 
adaptations to different styles of parental 
care ' . These adaptations then are to be 
examined in their cultural variations, and 
are considered as changing over time, in 
function of ecological changes and the 
child ' s own development. This bio-eco
logical view is free of the original biases: 
sensitivity is reduced to one ofthe possi
bIe determinants, the mother is seen as 
just one element in a complex social net
work, continual change is conceived of as 
a consequence of changing ecological 
conditions. However, the weak side of 
this conceptualization is the lack of basic 
ecological knowIedge, and the difficulty 
to select relevant variables on the basis of 
such knowIedge. First of all we need - to 
quote Thompson again -: ' ... a descriptive 
mapping of elements of he child ' s social 
ecology (and its changes with the child 's 
age) in terms of its influence on continu
ity and change in psychosocial growth ... ' . 

Fogel proposes an even more general 
theoretical alternative. He offers the con
ceptualization for a dynamic relational 
model of the parent-infant dyad. This 
conceptualization is quite ambitious: it 
aims at 'a model ofthe parent-infant rela
tionship that pre serves its history over 
time as a dynamically changing relation
ship system in the context of the commu
nity and the culture ' . With the help ofthe 
basic concepts of 'frame' (semi-stable 
features of relationships) and ' co-regula
tion ' (organization and change of the re
lationship, emergent from the co-actions 
ofthe participants) Fogel redefines the 
episodes of the Strange Situation proce
dure as a series of experimentally manip
ulated relationship frames . However, fu
ture analyses and subsequent investiga
tions should make clear how these excit
ing reformulations could be connected 
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with empirical data. How can one investi
gate empirically f.i. Fogel's suggestion 
that the insecure resistant pattem rests on 
'lack of experience to cope with transi
tions between frames ' , while the insecure 
avoidant pattem rests on 'lack of a model 
for how to elaborate frames'? Perhaps we 
should connect Van Geert ' s proposal for 
modeling attachment as a non linear dy
namic system with Fogel's. Linking 
Fogel's conceptualizations with Van 
Geert ' s models could be a step forward to 
the ultimate, but still, remote goal of un
derstanding the corresponding empirical 
reality. 

4.3 Concluding remarks 

Experimental manipulation of sensitivity 
has not brought conclusive results with 
respect to the effects on attachment secu
rity. And even the result that experimen
tal induction of matemal sensitivity suc
cessfully raises the level of sensitivity is 
doubtful. Positive effects found thus far 
are small and the meaning of these ef
fects are not clear (real increases or ex
perimenter effects?) . 

There are several promising possibili
ties to amend, refine and enrich the tradi
tional approach of attachment theory. 
Theoreticallinks with The Child's The
ory of Mind (Harris), with biopsychol
ogy (Kalverboer) and with ecological 
theory (Thompson) should be explored. 
Methodologically, future research should 
seriously consider to include studies of 
bi- and multidirectionality of caregiver
child interactions (Van den Boom & 
Hoeksma). Finally we would recommend 
to explore carefully the possibilities and 
limitations of a dynamic systems ap
proach. 



5. Developmental change 

In this section we will first demonstrate 
(section 5.1) that the traditional attach
ment approach is non-developmental. To 
explain what is meant by this expression, 
we refer to W ohlwill' s foundational book 
on the task and methodology of develop
mental psychology (Wohlwill, 1973). In 
section 5.2 we will provide examples and 
discuss the significance of developmental 
studies in caregiver-child interactions. 
Section 5.3 offers some conclusions. 

5.1 The hourglass of traditional attach
ment research 

It is not necessary to quote pieces of the 
papers for this colloquium to demonstrate 
that very often authors, who are interest
ed in development and change, actually 
limit themselves to investigate and to 
discuss determinants and consequences 
of attachment, as measured in the Strange 
Situation. A nice illustration is offered by 
the title of a review paper of Van IJzen
doom (1988) : 'The development of at
tachment relationships: determinants and 
effects '. In this and many other review 
papers the essential reasoning follows the 
scheme, once depicted by Riksen
Walraven (1983), to summarize attach
ment research in schematic form (see 
Figure 1). The form of such a schematic 
representation indeed resembles that of 
an hourglass. There are many determi
nants at the top, the small bottleneck of 
the Strange Situation Procedure in the 
middle, and a series of later con se
quences at the bottom. This is what 
Connell and Goldsmith (1982) called 'the 
hour-glass methodology' of attachment 
research. 
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Of course, this research has led to 
many insights and taught us a lot about 
the relevance of early psychological as
pects of mother-child interaction, as weIl 
as about associations of attachment clas
sifications with later social behavior. On 
the other hand, many questions cannot be 
answered by such an approach. It was 
already made clear that for example the 
causality ofthe relationship ofmother's 
sensitivity with attachment security can
not be answered, if age is treated as a de
sign variabIe (Van den Boom & 
Hoeksma) and if change over time is not 
included in the research design. We argue 
that the attachment tradition should free 
itself from this pinching hourglass and 
orient itself towards developmental ques
tions. 

In his Presidential Address to the 
APA in 1957 Cronbach saw psychology 
as divided into two separate disciplines: 
one differential, the other experimental 
(Cronbach, 1957). This is precisely the 
division we can make between two types 
of traditional attachment studies: the dif
ferential studies specifying A, B, C 
and/or D types and relating these types 
with psychologically significant vari
ables; the experimental and quasi-experi
mental studies manipulating aspects of 
parental care (e.g., sensitivity) and inves
tigating the effects on attachment secu
rity. It was Wohlwill (1973), who more 
than 20 years ago made clear that 
Cronbach' s dichotomy was mistaken: 
there are not two, but at least three disci
plines ofpsychology, the third being the 
developmental one. 
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Developmental questions cannot be re
duced to differential or experimental 
questions, they ask for a special method
ology, singularly fitted for answering de
velopmental questions. 

According to Wohlwill 'the develop
mental psychoIogist considers changes in 
behavior with age as the basic datum of 
his discipline' (Wohlwill, 1973, p.22). 
This should be reached by shifting age 
from the usual status of an independent 
variabIe to one which forms part of the 
definition of the dependent variabIe. In 
the next section we will demonstrate this 
Wohlwillian approach in the domain of 
attachment research, by describing exam
pIes and possibilities. 

5.2 Examples of a Wohlwillian approach 
of attachment development 

Van den Boom and Hoeksma explain 
that non-interactive mother-child interac
tion research is generally non-deve1op
mental, and that in unidirectional re
search age is usually treated as a design 
variabIe, suggesting antecedent-conse
quent relations, that are fixed by design. 
An example is offered by the usual de
sign from the attachment research traditi
on, in which early matemal sensitivity is 
linked to later attachment security. Deve
lopmental studies according to 
Wohlwill' s definition are extremely rare. 
Furthermore, Van den Boom and Hoek
sma' s review also demonstrates that in 
bidirectional as well as in systemic stu
dies, developmental orientations are even 
more exceptional. If this way of appro
aching phenomena is so little in demand 
among researchers of caregiver-child in
teractions then the question arises whe
ther such an approach makes sense. Our 
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answer to that question is affirmative, 
and we will try to demonstrate why. 

First of all we should be willing to 
develop operationalizations to longitudi
nally measure the relevant variables. 
Hoeksma, Van den Boom, Koomen and 
Koops point to an interesting paradox in 
classic attachment research: because of 
the supposed relative stability ofthe 
mother's sensitivity a few occasions to 
measure it would suffice, whereas a large 
number of occasions is needed to measu
re the, theoretically expected, changing 
attachment behavior of the child. Para
doxically, however, the available re
search offers the opposite picture. This, 
of course, is a consequence of the one
sided interest in sensitivity as the early 
cause of later attachment security. Hoek
sma et al. propose a longitudinal parallel 
measurement of both variables, to inves
tigate the interconnectedness of the deve
lopmental changes in both variables. It is 
interesting to see that the authors ' piece 
of research actually suggests that deve
lopmental changes in both variables are 
connected (r=.40). This is, as far as we 
know, the first time that it is demons tra
ted that sensitivity and attachment are 
developmentally connected, and not just 
seemingly, because of an arrangement by 
design. To accept this re sult one should 
accept of course the use of the authors' 
instrument to measure the child's attach
ment behavior. And it can be expected 
that this causes some difficulties, because 
the Strange Situation procedure can hard
ly be replaced by any alternative, accor
ding to present attachment theorists. Ho
wever, the use of alternative operationali
zations is not entirely a question of con
ceptualization at the theoreticallevel, but 
scientific openness requires empirical 



psychometrical support for the approval 
and disapproval of operationalizations. 

A nice example of an alternative pro
cedure for the Strange Situation has been 
offered by Koomen and Hoeksma: 'the 
induced stress at home' (IHS) procedure. 
With the help ofthis procedure it was 
possible to infer security of attachment at 
home, and because ofit's independence 
of stranger anxiety it could be used ear
her than the Strange Situation. With the 
help of this type of innovative, carefully 
validated procedure, it is possible to in
vestigate developmental questions. The 
data offer some support for the more fun
damental developmental view put for
ward by Waters et al. (1990), to make a 
distinction between the onset of secure 
base behavior by the age of l-year and 
consolidation of secure base behavior in 
the second or third year. 

To truly investigate the developmen
tal processes involved in attachment be
haviors, while still profiting from the hu
ge amount of available data, alternative 
operationalizations should be validated 
against already existing ones, as weIl as 
against the crystallized theoretical attach
ment framework. These altematives are 
needed to broaden the classic approach in 
such a way as to be able to include re
search questions about developmental 
change. A promising way of trying out 
possibilities to investigate the develop
mental dynamics of attachment consists 
of course in simulation research. Van 
Geert offers interesting examples by ap
plying a dynamic growth model. The dy
namic systems approach can be conside
red as an extension ofthe Wohlwillian 
paradigm: it interconnects developmental 
functions with series of other develop
mental functions, in one complex dyna
mic system, that includes - to make it 
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even more complicated - different time 
levels: age, chronological time, evolutio
nary time, etc. However, the playful si
mulations of Van Geert mainly serve a 
heuristic function. We should realize that 
in more than 20 years Wohlwill's plea for 
the construction of simple developmental 
functions was hardly successful, in parti
cular within the domain of mother-child 
interactions. We think therefore that it is 
unrealistic to expect that the community 
of researchers in our particular field, will 
-as it were by a sudden jump- embrace a 
model that is in terms of complexity ex
ponentially enlarged. We are afraid that 
such a sudden jump would even be un
fruitful. We should start by thinking in 
terms ofthe simple Wohlwillian appro
ach and we should construct developmen
tal functions before we go into modeling 
entire dynamic systems. First things first. 

5.3 Concluding remarks 

We can conclude that it appears impossi
bIe to find answers to developmental 
questions, if we seek them with the help 
of differential or experimental psycholo
gical designs. Therefore, we should ans
wer these questions by creating develop
mental modeis, to be tested on the basis 
oflongitudinal data. For that purpose we 
have to invest time and energy in develo
ping and validating measurement devi
ces, suited for the task at hand. To prepa
re for the modeling task, it is useful to 
run simulations, and to connect the mo
deIs as closely as possible with the theo
retically relevant and plausible variables. 



7. Outline ofthe hook 

The next 14 chapters are based on the 
presentations during the colloquium. 
They are ordered according to the line of 
reasoning in this introductory chapter. 

The first three chapters discuss theory 
and research from the attachment traditi
on. Chapter 2 contains Van Dijken and 
Van der Veer's historical research on the 
early work of John Bowlby; chapter 3 
offers an up to date review of research 
that pertains to the role of matemal, in
fant and social-contextual influences on 
the development of secure vs. insecure 
infant-mother attachments by Belsky; the 
importance of traditional mother-child 
interaction research for child psychiatry 
is discussed by De Chäteau in chapter 4. 

Af ter these three general chapters on 
attachment theory and research, 4 chap
ters report on the results of the Dutch 
ELO-project and related research. 
Riksen-Walraven and Van Aken report 
on the long-term effects of their early 
intervention programs upon children's 
cognitive and personality development at 
7, 10 and 12 years (chapter 5); Juffer et 
al. discuss their findings on the effects of 
their interventions on attachment security 
in adoptive families (chapter 6); Wijn
roks and Kalverboer summarize their re
search on early mother-child interaction 
and quality of attachment in preterm in
fants (chapter 7); Koomen and Hoeksma 
discuss their data on differential age-ef
fects of brief early hospitalization (chap
ter 8). 

The next 5 chapters offer alternative 
views on early mother-child interaction 
and attachment. Chapter 9, by Van den 
Boom and Hoeksma, reviews the diffe
rent conceptualizations and methodolo
gies in mother-child interaction research. 
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The authors make clear that a truly deve
lopmental view is missing, and that inte
resting innovations are possible with the 
help of available statistical tools for stu
dying bi- and multidirectionality in 
mother-child interactions. Hoeksma et al. 
concentrate on an analysis of their data 
on the mother's sensitivity as longitudi
nally related to the child's attachment 
beha vi or. A model is proposed, that takes 
constancy and change of sensitive res
ponsiveness and attachment behavior 
during the first year of life into account 
(chapter 10). Another alternative is dis
cussed by Kalverboer, who suggests to 
reduce the global concept of 'sensitivity' 
to basic mechanisms involving postural 
control and visual attention (chapter 11). 
Harris suggests to study the young 
child' s belief-desire representations as 
the roots of the child' s working model as 
it has been conceptualized in attachment 
theory (chapter 12). Thompson offers a 
bio-ecological view to reinterpret the 
available data and to suggest research 
possibilities that include the ecological 
context (chapter 13). Fogel tries to get 
rid of the limitations of the traditional 
approach by conceptualizing mother
child interaction as a dynamic system 
(chapter 14), while Van Geert offers 
examples of modeling mother-child in
teractions by using mathematics of non
linear dynamics (chapter 15). 

The book concludes with twelve 
short reports on ongoing research in the 
field. These short reports are based on 
the posters discussed during the colloqui
um. The first five reports are c1ose1y 
linked to core questions of traditional 
attachment theory: Clarke-Stewart et al. 
offer some data on the Califomia Attach
ment Profile, an alternative operationali
zation for the Strange Situation (I); Hey-



mans offers some psychometrics on the 
validity of the A,B,C classification (11); 
Verwey-Tijsterman et al. compare the 
relation between attachment classificati
on and mother's interactive behavior in 
day-care and homereared infants (lIl); 
Zimmermann and Grossmann report on a 
longitudinal study on early attachment 
and adaptation in adolescence (IV); Zim
mermann at al. report on developmental 
continuities and discontinuities in attach
ment representations from infancy to 
adolescence (V). 

The next three reports offer examples 
of research aimed at analyzing develop
mental mechanisms at the base of 
mother-child interaction: Van Beek and 
Verschoor report on early responsivity 
and language development in preterm 
infants (VI), Genta and Brighi analyze 
loss of control and negative behaviors in 
two month old infants (VII), Ruel offers 
new data on matemal regulation of visual 
attention in 2- to 4-month-old infants 
(VIII). 

The last four reports address contex
tual analyses of early mother-child inter
action: Chasiotis et al. offer empirical 
support for an evolutionary theory of so
cialization in cross-cultural comparison 
(IX); de Jong et al. analyze mother-child 
interaction at home, related to school 
achievement (X); Olthof explores possi
bilities of neural network simulations of 
dyadic interaction (XI); Zevalkink et al. 
investigate the context of mother-child 
interaction in two urban communities in 
Bandung, Indonesia (XII). 
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K.S. van Dijken & R. van der 
Veer 

2. The development of John 
Bowlby's ideas on attach
ment: His early works 

Abstract 

The major founder of the attachment para
digm, John Bowlby, has claimed that his 
early views were traditional and that he 
subsequently did not substantially change 
his views. The present chapter attempts to 
assess what value should be attached to 
these statements. On the basis of a reading 
of the early writings of Bowlby and those 
of his contemporaries it is concluded that 
his views were both orthodox and revolu
tionary depending on the reference group 
one chooses. It is also shown that there is 
a surprising constancy in the themes (e.g. , 
love deprivation as the source of mal ad
justed behavior) that Bowlby addressed 
throughout his career, but that this con
stancy doesn't exclude subtIe changes in 
his treatrnent of these issues. It is argued 
that historical research into the origin and 
growth of attachment theory is badly 
needed. 

Introduction 

There is a growing interest in the origin 
and history of attachment theory and in the 
person ofJohn Bowlby (1907-1990) as 
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one of the principal founders of the attach
ment paradigm. Bretherton (1991, 1992) 
has published analyses of the roots and 
growing points of attachment theory. 
Newcombe and Lemer (1982) have given 
a fascinating account of the historical con
text of Bowlby's ideas and recent books by 
Holmes (1993) and Karen (1994) provided 
new information about Bowlby's life and 
work. 

It is, however, probably fair to say that 
the origin and development of attachment 
theory have not yet been studied in suffi
cient detail. What is particularly lacking is 
a detailed study of Bowlby's early publica
tions and their relationship to his later the
oretical work. Neither does one have ade
quate knowledge about the originality of 
these early publications and about points 
of divergence and similarity with contem
porary theoretical views. Bowlby (1939) 
himself has claimed that his views regard
ing the importance of early attachment 
relationships were 'traditional teaching'. 
In interviews he has also repeatedly 
claimed that his basic ideas were present 
at the outs et and that he never substan
tially changed his views (e.g., Bowlby, 
Figlio & Young, 1986). Indeed, on a first 
reading one sometimes gets the impression 
that his basic set of ideas - the ideas which 
eventually would lead to attachment the
ory as stated, for instance, in his well
known trilogy (Bowlby, 1969, 1973, 
1980) - was already present in some rudi
mentary form in his very first papers and 
that the rest of his career was dedicated to 
no more than the refinement, empirical 
verification and corroboration of these 
views. If this impression is correct, then 
two questions immediately spring to mind. 
Which factors, arguments, and personal 
circumstances led the young Bowlby to 
the adoption of the view he advocated in 



these early papers? In other words, we 
want to know more about the scientific 
and personal intellectual and perhaps emo
tional background of Bowlby's early ideas. 
The other question that suggests itself is to 
what ex tent the further development of 
Bowlby's ideas can indeed be fruitfully 
considered to have been no more than an 
extension and refinement of his first basic 
ideas. To argue this, one should, for exam
ple, be able to demonstrate that the mature 
Bowlby's emphasis on the adverse effects 
of mother-child separations (e.g., in the 
case ofhospitalization ofthe child or of 
the mother) was present in basically the 
same form in his early work. 

In this chapter we shall primarily ad
dress the question about the development 
of Bowlby's views. In this context we will 
briefly refer to the recent discussion about 
the notion of 'critical period' in Bowlby's 
writings. We will, in addition, say a few 
words about the 'traditional' nature of 
Bowlby's work by briefly comparing his 
ideas with those of several important Brit
ish contemporary psychoanalysts working 
in the same field, namely Anna Freud, 
Dorothy Burlingham, and Melanie Klein. 
In order to answer the questions raised we 
will focus on Bowlby's crucial early pa
pers up to his well-known article about 44 
juvenile thieves (Bowlby, 1944, 1946a), 
the article which provided him, inciden
tally, with the nickname 'Ali Bowlby and 
his forty thieves' . 

Bowlby's early works 

One of Bowlby's very first works was a 
book written with the Labour politician 
and minister Evan Durbin, who died in the 
late 1940s. The main theme of this book, 
called 'Personal aggressiveness and war', 
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is unfortunately still very topical (Durbin 
& Bowlby, 1939). The book was the result 
of a symposium entitled 'War and De
mocracy' held in 1938. It consisted of a 
first part (50 pages) written by Durbin dis
cussing the comparative merits of different 
theories of war and a second, much larger, 
part (approximately 100 pages) written by 
Bowlby which discussed the biological, 
ethographic, and psychological evidence 
for the various theories. It was at once a 
very traditional and a truly original book. 
The basic theme of the book is that "war is 
due to the expression in and through group 
life of the transformed aggressiveness of 
individuals" (Durbin & Bowlby, 1939, 
p.41 ). 

To argue this view, Bowlby considered 
the evidence based on studies of, respec
tively, apes, primitive people, Western 
children, and Western adults. In his dis
cussion of apes, Bowlby largely followed 
Zuckermann's (1932) study of a group of 
baboons in the London Zoo. He concluded 
that most aggressive fighting is based on 
sexual rivalry while he did not accentuate 
the importance of food or paren tal love as 
sources for conflicts. His point was that if 
apes' fighting is caused by basic biological 
forces (notably sex), the same must hold 
true for humans. Referring to evidence on 
primitive people, Bowlby ventured as his 
opinion that "men will fight for the pos
session of wives like any monkey" 
(Durbin & Bowlby, 1939, p.59) and that 
"when man lives in unorganized groups, 
he tends towards a sociallife basically 
similar to that of apes" (Durbin & Bowlby, 
1939, p.61). To strengthen this idea he 
referred to anthropological studies (nota
bly by Davie, 1929 & Frazer, 1922). 

These studies showed that primitive 
man is always fighting -"[they] live in a 
state not far removed from that ofba-



boons" (Durbin & Bowlby, 1939, p. 107)
and that the ma in cause of primitive inter
group conflict is the stealing of wives for 
sexual gratification. Unlike apes, however, 
primitive man is capable of making war 
based on the tendencies called 'animism' 
and 'projection' . According to the first 
tendency, primitive people attribute any 
natural disaster to the agency of individu
als inside or outside their own group, a 
tendency which Frazer (1922) coined the 
'scapegoat mechanism'. On the basis of 
the second tendency, introduced by psy
choanalysis, people tend to ascribe their 
own unconscious feelings to other people, 
preferably outside their own group. The 
result ofboth tendencies, Bowlby argued, 
may be war. It is typical of the always 
cautious Bowlby that he acknowledged 
that in some cases the causes for stealing 
women or making war might be economi
cal and that no definitive evaluation of the 
relative importance of the different mo
tives is possible without more thorough 
investigation. At the same time, however, 
he suggested that his position (i .e., that 
women are stolen for sexual motives) was 
by far the most probable "taking into ac
count our knowledge of human nature and 
ofbaboon behaviour" (Durbin & Bowlby, 
1939, p.l1S). 

Children, likewise, are always fighting. 
For this information on the behavior of 
children Bowlby relied heavily on Susan 
Isaacs (1933). Isaacs was the first British 
psychoanalyst to carry out applied re
search in child development. Relying on 
her work, Bowlby claimed that the chief 
causes of mutual conflict are the posses
sion of goods or affection and frustration 
af ter failure or punishment, or are due to 
impersonal events. In the light ofhis later 
works it is remarkable that he highlighted 
deprivation or threatened deprivation as 
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"one of the chief sources of hatred and 
aggression in childhood" (Durbin & 
Bowlby, 1939, p.67). 

But the chief source of aggression in 
children, Bowlby argued af ter Isaacs, is 
the unavoidable frustration they experi
ence in the ' pressure cooker' ofthe nu
clear family . A baby will hate his mother 
for denying the breast like he will hate his 
father for sleeping with his mother. Ex
pression of these feelings would be dan
gerous and undesirable and the result is 
that these feelings of aggression and re
sentrnent go underground and are pro
jected onto a scapegoat. Here Bowlby 
sketched a very traditional psychoanalytic 
picture to explain the abundant feelings of 
aggression in children. Just as traditional 
was his claim that such feelings are lasting 
and willlead to aggressiveness in adults. 
In the words of his co-author: "it [aggres
sion] cannot be destroyed" and "it appears 
later and in other forms" (Durbin & 
Bowlby, 1939, p.17). We thus get a clear 
and simple picture of the origin and causes 
of war: the inevitable frustration leads to 
feelings of aggression which are projected 
onto the members of other groups. These 
people now form the scapegoat for all 
sorts of misfortune and the natural solu
tion is to punish this scapegoat by making 
war. 
In fact, it is basically along these lines that 
Bowlby explained the persecution of the 
Jews by the Nazis and Hitler's urge to 
make war with the other European states. 
It would seem that the State does no more 
than canalize the irrational feelings of its 
members much like the ego in traditional 
psychoanalytic thinking can do little more 
than canalize the primitive forces of the id. 
One remembers Freud's remark that 



in its relation to the Id the Ego is Iike 
a man on horseback, who has to hold 
in check the superior strength of the 
horse ... Of ten a rider, if he is not to be 
parted from his horse, is obliged to 
guide it where it wants to go; so in the 
same way the Ego is in the habit of 
transforming the Id's will into action 
as if it were its own rider (Freud, 
1923/1973, p.2S). 

One way then to canalize the aggressive 
feelings of the State's members is to select 
an enemy and to make war. Bowlby sug
gested that this is the preferred method of 
totalitarian states and that democratic 
states may be less war-minded because 
there is always some riyal political party 
to blame in the case of massive unemploy
ment and other misfortunes (Durbin & 
Bowlby, 1939, p.146). 

The book with Durbin belongs to 
Bowlby's very few writings which address 
themes of a sociological and political na
ture (Bowlby, 1946b; Bowlby, n.d.). 
Bowlby's other publication from 1939 
dealt with a topic which would become 
very prominent in his later work and 
which we now in retrospect consider to be 
more typical of his thinking. In this article, 
'Substitute homes' (1939), published in 
Mather and Child, he discussed the origins 
of deviant beha vi or in children on the ba
sis of his work as a psychiatrist in the Lon
don Child Guidance Clinic. Bowlby ar
gued that any substitute home is an "ex
ceedingly po or substitute for a child's real 
home" and that even a bad home provides 
for "the vital emotional background of 
security" (Bowlby, 1939, p.3). His claim 
was that "the emotional bond between 
child and mother is the basis for all further 
social development" (Bowlby, 1939, p.3). 
The feeling of security that aloving 
mother provides, gradually generalizes to 
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other adults and children and allows the 
child to develop gratifying and lasting re
lationships with them. Interestingly 
enough, Bowlby c1aimed that this was 
'traditional teaching' supported by psy
choanalytic evidence. 

What goes awry if there is no such 
emotional bond between mother and 
child? Here Bowlby relied heavily on the 
cases of children he had se en in the Lon
don Child Guidance Clinic. He described 
the typical syndrome of children who 
show an apparent lack of any affection 
and a de ep indifference to what others 
think of them. These children have no re
lationships at all or very superficial ones 
only. On inspection oftheir personal his
tory it tumed out, said Bowlby, that many 
of them had had "no permanent emotional 
relationship with a mother or mother sub
stitute" (Bowlby, 1939, p.4). Often they 
had suffered prolonged separations (e.g. , 
hospitalization) from their mother and 
subsequently appeared to be little strang
ers to their relatives. 

Bowlby's explanation of the apparent 
lack of affection of these children was that 

the one pers on wh om they really 
trusted has deserted and betrayed 
them. The result is a lack of trust and 
disregard for other people and a pro
found unwillingness to risk having 
their hearts broken again (Bowlby, 
1939, p.S) . 

Bowlby c1aimed that the most critical pe
riod is between four months and three 
years of age but added that even older 
children can be quite vulnerable to such 
separation experiences. The child feels 
that he is being abandoned by his mother 
for his evil deeds or wishes such as 'killing 
the baby' , i.e., his jealous wish to have his 
younger sibling out ofthe way. The result-



ing feelings of horror and grief are so dis
tressing that the child may never again 
develop anormal relationship with his 
mother nor be able to engage in normal 
relationships with other people for 'the 
rest ofhis life'. 

On the basis of this gloomy picture, 
Bowlby suggested some very practical 
measures to be taken to mitigate the ef
fects of separations. First, if transfer to a 
foster-mother is necessary it should take 
place as early as possible and certainly 
before the child is nine months old as 
"even one change during the critical pe
riod of the second year may have a serious 
effect on a child" (Bowlby, 1939, p.7). 
Secondly, ifthe child needs to be in a hos
pitalor other institution it is of paramount 
importance that one single person takes 
care of the child as otherwise 

the children have no opportunity of 
forming solid emotional ties to any 
one person. This, more than any other 
single thing, accounts, I believe, for 
the withdrawn impersonality [sic] of 
the institutional child (Bowlby, 1939, 

p.6). 

Thirdly, one should try at all costs to pre
vent the necessity of placing the child in a 
substitute home. Even obviously bad 
homes may provide the emotional rela
tionships and the resulting feelings of se
curity children need so badly. Fourthly, 
one should assist foster-parents as these 
face a very hard task. Raising a child who 
has gone through a prolonged separation 
in his infancy is exceedingly hard. Bowlby 
said that it is surprising that there were so 
many successes in these circumstances. In 
fact, he was inclined not to trust these suc
cesses on face value and claimed that "for 
all their apparent gayness [adopted chil-
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dren] suffer from a sense of inner empti
ness and gloom" (Bowlby, 1939, p.7). 

Although it is clear that this gloomy 
picture was based on his experience as a 
psychiatrist at the London Child Guidance 
Clinic, Bowlby (1939) hardly provided 
any details of his investigation in this pa
per. In his article 'The influence of early 
environment in the development of neuro
sis and neurotic character' (1940a), we see 
Bowlby discuss the data in rather more 
detail. Then it becomes clear that he was 
gradually accumulating the evidence for a 
theory of the origins of child delinquency 
that he would eventually set forth in his 
now well-known paper on juvenile thieves 
(Bowlby, 1944; 1946a). 

Bowlby's article was written to qualify 
as a full member with voting rights of the 
British Psychoanalytical Society. As such 
it was a rather bold paper, because it chal
lenged some of the most cherished views 
of prominent members ofthe Society. 
Right at the start ofhis paper Bowlby 
stated that over the course of three years 
he gathered material concerning the per
sonal background of deviant children he 
treated in the London Child Guidance 
Clinic and that he considered that 

this type of research is of much more 
value in solving certain analytic prob
lems than is research limited to ana
Iytic sessions (Bowlby, 1940a, p.154). 

As we shall see later on, this was anath
ema to many members of the Psychoana
lytical Society who emphasized the 
environment-as-experienced and attached 
less importance to the relevance of objec
tive environmental factors for the child's 
mental development. Bowlby claimed that 
we need to investigate both the child, his 



environment, and the interaction between 
them. This does not mean that he dis
dained all psychoanalytic evidence. On the 
contrary, he intentionally disregarded eco
nomic and social factors and concentrated 
upon the emotional background of the de
viant child seen from a psychoanalytic 
perspective. As he himself made clear 

My own approach to the role of envi
ronment in the causation of neurosis 
has of course been from the analytic 
angle. For this reason I have ignored 
many aspects of the child's environ
ment such as economie conditions, 
housing conditions, the school situ a
tion, diet and religious teaching 
(Bowlby, 1940a, p.155). 

Bowlby was primarily interested in: 
(1) the history ofthe mother-child rela
tionship and the possible separations be
tween them; 
(2) the mother's treatrnent of the child (her 
unconscious attitude included); 
(3) illness and death in the family and how 
it affected the child. 

Bowlby expressed his belief that these 
environmental factors overshadow the in
fluence of genetic factors and that factors 
operational in the early years are most im
portant as these influence "the whole cast 
of the character" (Bowlby, 1940a, p.lS7). 
In this period he distinguished between (a) 
potentially harmful specifïc events and (b) 
the mother's emotional (negative) attitude. 
Of these specific events by far the most 
important in his opinion were the separa
tions between the mother and the child. 
Based on an examination ofhis files, 
Bowlby concluded that a 'broken mother
child re lati ons hip , in the first three years 
of life often leads to emotionally with
drawn children who do not develop 'li
bidinal ties ' with others. Of 16 cases of 
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emotionally withdrawn children who were 
prone to stealing, the so-called affection
less thieves, 14 tumed out to have experi
enced major separations from their mother 
in the first three years of their life. In 30 
cases of other thieves, Bowlby found an
other five separations, while in 44 cases of 
non-thieves (apparently meant to function 
as some sort of control group) there were 
only three separations to be found. 

On the basis of these findings, Bowlby 
concluded that a certain clinical syndrome 
- the affectionless thief - is caused by ma
jor separation experiences. He added, that 
in his view the further conclusion follows 
that minor breaks as weIl may have a dam
aging effect on a child's development. A 
satisfactory explanation of why exactly 
mother-child separations would lead to 
stealing and other pathogenic environmen
tal factors to other forms of deviant behav
ior is stilliacking at this stage of Bowlby's 
research. 

Quite apart from specific pathogenic 
events, the mother's emotional attitude 
may play a harmful role. Bowlby dis
cussed several case histories of children 
whose neurotic parents had an adverse 
effect on their emotional development. 
Mothers who at the same time love and 
unconsciously hate their children will tend 
to have children who show the same am
bivalence of feelings. The child loves his 
mother but at the same time his mother's 
hostile attitude will cause him to experi
ence strong feelings of aggression and 
frustration. This leads to emotional con
flict, repression by the superego and feel
ings of guilt. Bowlby emphasized that 
such ambivalent and neurotic parents do 
really and objectively exist and that neu
rotic symptoms tend to be transmitted 
from one genera ti on to another unless we 
take measures to treat both the child and 



the parents. In fact, he suggested that 
"ideally both mother and child should be 
seen at the same time by different work
ers, and this is a procedure I habitually 
attempt" (Bowlby, 1940a, p.176). 

Although Bowlby cautiously remarked 
that a more thorough statistical compari
son of the emotional environment of nor
mal and deviant children was needed, he 
nevertheless drew the following conclu
sions: (l) mother and child should be sep
arated only in cases of absolute necessity. 
Ifthis is absolutely necessary, then one 
should try to arrange for daily visits or 
replacement of the mother by persons the 
child knows weIl and feels comfortabIe 
with, (2) both mother and child should be 
treated on a weekly basis, (3) in analyzing 
adults we may retrospectively get an im
pres sion of the real personalities of the 
child's parents and the objective events he 
experienced and this knowledge may help 
us in the treatment. 

During the winter of 1939, Bowlby 
completed a draft of a more systematic 
study of these juvenile thieves. He submit
ted it to the British Journalof Medica I 
Psychology, but it was not accepted, be
cause the editor thought it required a dis
cussion of theory. In the winter of 1943-
44, James Strachey, the editor ofthe Inter
national Journalof Psychoanalysis, re
marked that he had nothing for the 1944 
volume and wondered if Bowlby had any
thing suitable. To which Bowlby replied 
that he 

had a rather long paper on delinquent 
children which might be suitable. The 
upshot was that 1 worked every spare 
hour revising the draft ... It appeared 
in two parts during the year and cre
ated sufficiently interest that 1 ar
ranged it to be reprinted as a separate 
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monograph (Bowlby, 1991 , pp.12-
13). 

Bowlby's empirical research into the af
fective origins of delinquency thus culmi
nated in his paper on 44 juvenile thieves 
(Bowlby, 1944; subsequently published in 
book format as Bowlby, 1946a). Bowlby 
gave a detailed account of the case histo
ries of an unselected group of 44 thieves 
(several ofwhom we recognize from his 
earlier papers) and compared his pattem of 
findings with those found for a control 
group of 44 non-thieves, children who 
were maladjusted in other ways. All chil
dren were seen and treated during 1936 to 
1939 at the London Child Guidance Clinic 
where Bowlby was working during this 
period. Bowlby's chief aim was to show 
that "theft, like rheumatic fever, is a dis
ease of childhood and adolescence" 
(Bowlby, 1944, p.19). 

In order to argue this claim, he col
lected data about the children's childhood 
in interviews with the children themselves, 
their parents, close relatives, and teachers. 
Most children and mothers were inter
viewed by Bowlby himself, while a psy
chologist tested the children. A social 
worker took the psychiatric history of the 
children. In his discussion of the findings, 
Bowlby attached fundamental importance 
to the children's relation to their parents 
and possible emotional traumas. Children 
were grouped according to their character 
type: normal, depressed, circular, 
hyperthymic, affectionless, and schizoid. 
Here Bowlby made fruitful use of the clas
sification of character types he developed 
in his work on personality and mental ill
ness at Maudsley Hospital and University 
College Hospital (1933-34) which was 
published in Bowlby (1940b). 



Bowlby (1944) devoted special atten
tion to what he called the affectionless 
characters. These were children who 
showed no affection or warmth and re
sponded neither to kindness nor to punish
ment. They had no close emotional ties 
with peers and Bowlby suggested that 
their syndrome might perhaps be fruitfully 
looked upon as a chronic depression of 
very early origin as with very few excep
tions these children had suffered the com
plete emotionalloss of their mother or 
foster-mother. He added that 

it is my hope that these Affectionless 
Characters will be studied in great 
detail in the future, for I believe th at 
they form the real hard core of the 
problem of recidivism. There can be 
no doubt that they are essentially de
linquent characters (Bowlby, 1944, 
p.39). 

Amongst the control group there were no 
affectionless characters which in Bowlby's 
view demonstrated the specific association 
of this character type with stealing. 

Bowlby distinguished several factors 
that might lead to maladjusted behavior in 
childhood and adolescence or to theft in 
particular. These were (a) genetic factors, 
(b) contemporary environment, and (c) 
early home environment. Not surprisingly, 
he attached little value to the first two fac
tors. Although in 18 of 44 cases of thieves 
one of the parents or grandparents had had 
mental problems, the same was true for 
non-thieves. In Bowlby's view, this meant 
that genetic factors could only play a role 
in maladapted beha vi or in general and do 
not lead to specific forms of maladapted 
behavior such as stealing. Much the same 
is true, Bowlby argued, for the influence 
of contemporary environment. He admit
ted that the death ofnear relatives, for ex-
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ample, can cause depressions or over-ac
tivity. He found, however, that such events 
were equally common in the thieves and 
non-thieves group and again concluded 
that, apparently, such events are associ
ated with instability and maladaptation in 
general and not with stealing in particular. 
Bowlby added that children as weIl as 
adults are frequently the active authors 
and choosers of their environment and not 
merely its passive victims. That left early 
home environment as the potential causal 
factor in explaining childhood theft. 

In line with his earlier papers, Bowlby 
distinguished the influence of (1) the par
ents' attitude, and (2) specific events such 
as death or separation. Regarding the role 
of parental attitude, Bowlby again argued 
that a negative attitude can work out detri
mentally for the child but that the inci
dence of negative parental attitude is about 
the same for thieves and controls. In both 
groups about 70-75% ofthe children had 
mothers who were neurotic or unbalanced 
in their attitude to their children. Bowlby 
believed that paren tal attitudes can have 
adverse affects but do not necessarily lead 
to delinquent behavior. It is true, he added 
his usual caveat, saying that 

not until we have obtained a full and 
detailed history of a child's environ
ment and of his reaction to it from 
birth onwards, with especial reference 
to the emotional atmosphere of the 
home, and compared our findings 
with those for a control group, have 
we the right to conclude that the envi
ronment was ofno account (Bowlby, 
1944, p.116). 

Quite a different pattem of findings results 
when we go into the role of specific events 
during early childhood such as death and 
separation. Bowlby found that 17 of 44 



thieves have suffered separation from their 
mother or mother substitute as compared 
with 2 amongst the controls. The associa
tion was particularly strong for the 14 af
fectionless characters 12 of whom suf
fered an early separation from their 
mother. Bowlby noted that pathogenic 
separations practically always occur after 
six months. This suggested a lower age 
limit: 

it is therefore suggested that, to be 
pathogenie, a separation must occur 
when the child's capacity for personal 
relationships has developed at least to 
a certain point (Bowlby, 1944, p. III). 

He also left open the possibility that a sin
gle separation is not fatal for the child's 
emotional balance but that it may be multi
ple separations which cause the child to 
get deranged. 

Thus the essential factor. .. is tha!. .. the 
child is suddenly removed and placed 
with strangers ... This situation must 
be distinguished sharply from the 
situation in which the child .. . is 
henceforward looked after by close 
relatives whom he already knows 
(Bowlby, 1944, p. III). 

Separations thus seem especially patho
genic wh en (a) they occur after the first 
six months of life of the child, (b) the 
child is placed with a complete stranger, 
(c) they occur suddenly and unexpectedly, 
and (d) they are repeated, for example, 
when the child goes back and forth from 
mother to foster mother. 

Bowlby now argued that separations 
from a beloved mother or mother substi
tute (and death ofthe mother as the ulti
mate separation) play a fundamental role 
in the origin of childhood delinquency. 
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But why should such experiences lead to 
theft in particular? Here Bowlby followed 
two lines of argument. He (1) offered a 
theory to explain why particularly affec
tionless characters are prone to stealing 
and (2) suggested that children with sepa
ration experiences display other maladap
tive behavior as weIl. His theory to explain 
the relation between early childhood sepa
ration and theft was thoroughly psychoan
alytic . The idea was that by stealing the 
child hopes for 'libidinal satisfaction '. The 
child who temporarily lost his mother is 
actually craving for love and its material 
symbols, therefore, theft from the mother 
is actually theft of love. From in fancy on
wards love has become strongly associ
ated with material items like milk, food, 
and presents. In this connection, Bowlby 
noted that the children's cravings of ten 
take an oral form, for example, children 
steal food or milk: 

The food they stole was no doubt feit 
to be the equivalent of love from the 
mother wh om they had lost, though 
probably none was conscious of the 
fact (Bowlby, 1944, p.121). 

This line ofreasoning, then, should ex
plain why children who suffered separa
tions from their mother are prone to steal
ing and why they often steal from their 
mother. 

Undoubtedly, the child mayalso be led 
by feelings of revenge. Bowlby stated that 
there was "massive inhibition of object
love combined with excessive and rela
tively uninhibited libidinal and aggressive 
impulses" (Bowlby, 1944, p.122). What 
plays a role here is that the development 
of the superego goes hand in hand with the 
development of object-love. Bowlby ex
plained that the development of an affec-



tive bond with the mother implies that 
children leam to regulate their aggressive 
and affective impulses, that they leam that 
aggressive beha vi or towards their mother 
may result in loss of love or food. Without 
such an affective bond the superego will 
not develop. The affective bond itself will 
not develop when (a) there is no opportu
nity as the mother has left or died; (b) 
when the child's hatred towards his mother 
surpasses his love for her, because, for 
example, she unexpectedly brought him to 
a hospital; and (c) when the child is deter
mined at all costs not to risk again the loss 
of someone beloved and the child resists 
new emotional attachments af ter a first 
separation experience. 

It is probably fair to say that these con
siderations by Bowlby possibly demon
strate why children may become affection
less characters but do not give a satisfac
tory explanation of the fact that they be
come thieves (despite Bowlby's psychoan
alytic explanation). It is therefore not sur
prising, although perhaps not entirely con
sistent, that Bowlby argued that children 
with pathogenic separation experiences 
display other criminal behavior as weU. 
He stated as his opinion that a large per
centage of prostitutes lost one or both par
ents and that actuaUy many of them proba
bly were affectionless characters (the al
leged search for libidinal satisfaction after 
early separation experiences explains the 
choice of their profession). He also noted 
that his 44 thieves showed more cases of 
truancy than the controls did. 

Having discussed his 44 case histories 
in considerable detail and having ruled out 
alternative explanations, Bowlby con
cluded that he had identified certain spe
cific adverse factors in the development of 
character. Although he stated that "juve
nile delinquency ... is also a problem of 
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sociology and economics" (Bowlby, 1944, 
p.12S), he urged his coUeagues to treat the 
psychological cases before the child 
reaches three years of age as by the age of 
8 years, the age when children could first 
be charged, "the disease is far advanced" 
(Bowlby, 1944, p.126). His claim was that 
many prolonged separations could be 
avoided and that a network of experts, for 
example, in infant welfare centers and 
nursery schools, might play a beneficial 
role in the diagnosis, prevention, and cure 
of the separation syndrome. 

Basic themes in Bowlby's early works 

We are now in a position to summarize the 
basic views which Bow1by put forward in 
his very first writings. We think it is clear 
that several of these views foreshadow 
important themes of his later attachment 
theory. 
First, it wiU be seen that Bowlby's general 
orientation is c1early influenced by evolu
tionary thinking. Like many of his con
temporaries (e.g., Koffka, Vygotsky, 
Wemer), he sawa straight line leading 
from apes via primitive man and Western 
children to Western adults. Thus he re
garded the evidence found in animal and 
anthropological studies as clearly relevant 
for the study of human beings. His later 
fascination with the ethology of Lorenz 
and Tinbergen must be se en against this 
background. 

It is clear, however, and this is our sec
ond point, that Bowlby read these writings 
from a traditional psychoanalytic view 
concentrating on the basic drives of ag
gression and sex outlined by Freud. For 
the early Bowlby the origin of human mis
ery primarily lies in the inclinations, 
drives, and instincts of the individual per-



son in combination with the specific con
stellation of the nuclear family and not so 
much in socio-economic factors . 

Thirdly, it is fascinating to see that 
Bowlby in his very first writings high
lighted deprivation of love as the origin of 
frustration, aggression, and deviant behav
ior. One of the chief sources of this depri
vation was, of course, major separations 
between the child and his mother, a 
mother who provides 'security' and a 'ba
sis for all further social development'. A 
child who has had no such permanent 
emotional bond with a mother or mother 
substitute will become emotionally crip
pled and socially maladapted. 

Fourthly, it is not only important how 
the child experienced his social-emotional 
environment, but also what this environ
ment really and objectively constituted. 
This led Bowlby to suggest that we can 
change this environment by simulta
neously treating the parents of a psychiat
ric child and the child himself. To repeat, 
there are objective environmental factors 
which cause children to become unhappy, 
neurotic and socially maladapted. A major 
pathogenic environmental factor is a pro
longed mother-child separation which un
dermines the child's basic feeling of trust, 
love, and security. Evidence for environ
mental factors leading to mental di stress 
may be found in animal, anthropological, 
and clinical retrospective studies. 

We may thus conclude that several of 
the basic themes of attachment theory 
were already present in Bowlby's very first 
writings. To give yet another example, it 
was in 1952 that Robertson's film 'A two
year-old goes to hospital ' convinced many 
people that mother-child separations may 
have very strong and negative effects on 
the child's emotional development. The 
hypothesis that such separations are poten-
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tially very harmful was, however, already 
stated 13 years before in Bowlby's (1939) 
paper on 'Substitute Homes'. 

Traditional teaching? 

Above we have mentioned that Bowlby 
(1939) called his emphasis on the mother
child bond and the adverse effects of 
mother-child separations 'traditional 
teaching' . But if this claim was true, why 
then was there such a row over Bowlby's 
(1940a) paper ' The influence of early en
vironment in the development of neurosis 
and neurotic character' written to qualify 
as a full member of the British Psychoana
lytical Society? During a business meeting 
of the Society 

when Dr. Bowlby's name was put 
forward for election as Member, Dr. 
Rickman, seconded by Or. Winnicott 
and somewhat less obviously Mrs. 
Riviere raised the question whether 
associates should be elected on the 
strength of such papers' . 

Undoubtedly, part of Bowlby's early 
thinking was traditional in the sense that 
he shared several of the common assump
tions and convictions of the psychoana
lytic movement as a whoie. Thus, he de
emphasized sociological factors in the ex
planation of juvenile delinquency and, 
consequently, paid little attention to such 
factors as poor housing, and poverty. He 
also subscribed to a view advanced by 

, Or. M. Schmideberg at Business Meeting, May 
13th, 1942. (Contemporary Medical Archives 
Center, Wellcome Institute for the History of Me
dicine, 193 Euston Raad, Londan NW1 2BP: 
pp.bow Gl/3) 



Freud (1930, 1933) that exceedingly com
plex phenomena such as war can be ex
plained directly from primitive experi
ences in the nuclear family. Finally, his 
thinking was in many ways similar to the 
work of Anna Freud. 

Together with Dorothy Burlingham, 
Anna Freud had started the Hampstead 
Nurseries in London which provided war
time homes for children whose family had 
been broken up as a result of the war. 
Based on their experiences with these 
nurseries Burlingham and Freud wrote 
several books (Burlingham & Freud, 
1943, 1944; Freud & Burlingham, 1943) 
in which they made claims which came 
quite close to Bowlby's basic views. Thus, 
they stressed the need for the child to have 
a secure attachment to a mother or a 
mother substitute. They took special mea
sures to ensure that the children in their 
nurseries would become attached to a spe
cific nurse who would fulfi1 the role of a 
stabie substitute-mother. They argued that 
if such precautions were not taken 

one important instinctual need, that 
for early attachment to the mother, 
remains as we know more or less un
satisfied; consequently it may become 
blunted, which means that the child 
after a while ceases to search for a 
mother substitute and fails to develop 
all the more highly organized forms 
of love which should be modelled on 
this first pattem (Burlingham & 

Freud, 1944, p.22). 

Like Bowlby, the authors claimed that 

this first and early love reaction to a 
mother enriches the life of the child 
by laying the foundations for all fu
ture love-relationships (Burlingham & 

Freud , 1944, p.47). 

John Bowlby's ideas on attachment 34 

Other aspects of Bowlby's thinking, how
ever, we re less in line with at least part of 
the ideas of the British psychoanalytic 
world of his time. Above we have noticed 
that he emphasized the objective environ
mental causes of child neurosis and in
sisted on interviewing relatives, friends 
and teachers ofhis patients in order to ob
tain a fair assessment of their objective 
living conditions both at the time of treat
ment and during their childhood. This em
pirical approach was received very criti
cally by many ofhis psychoanalytic col
leagues, in particular by the followers of 
Me1anie Klein who was at that time the 
driving force behind the British Psycho
analytical Society. In Klein's view, the 
environment-as-experienced was more 
important than the environment as such. 
She claimed that a child "tries to adapt it 
[reality] to his phantasies and not his 
phantasies to reality" (Klein, 1948, p.195) . 
Elsewhere she argued that 

there is a common tendency to over
estimate the importance of unsatisfac
tory surroundings, in the sen se that 
the intemal psychological difficulties, 
which partly result from the surround
ings, are not sufficiently appreciated 
(Klein, 1948, p.280). 

Judging by these quotations and taking 
Klein's position in the British Psychoana
lytical Society into account, we may in
deed conclude that Bowlby was being 
rather provocative when he began his pa
per (1940a) with the words "that this type 
of [empirical] research is of much more 
value .. . than is research limited to analytic 
sessions" (see p.6, ms.) . Although Bowlby 
was trained in the Kleinian tradition by 
Joan Riviere, a close friend of Klein, he 
attacked the Kleinian notions in the very 



paper which was to ensure his full mem
bership of the Society. 

Of course, the question of the tradi
tional or non-traditional nature of 
Bowlby's early ideas is a complicated one 
which we cannot fully address in the con
text ofthis chapter. But ifwe restrict our
selves to Bowlby's immediate scientific 
environment, the British Psychoanalytical 
Society, then it becomes c1ear that 
Bowlby's views were, on the one hand, in 
line with those of Anna Freud and other 
psychoanalysts who had fled from the 
continent. On the other hand, they were in 
striking contrast with the views supported 
by Klein and her followers. The compli
cated situation in the British Psychoanalyt
ical Society, with its struggle between two 
rivaling currents, makes it impossible, 
therefore, to give an unequivocal answer 
to the question whether Bowlby's work 
was 'traditional teaching' as this question 
unjustifiably presupposes the existence of 
one predominant way of thinking within 
the psychoanalytic tradition. 

Concluding remarks 

Many of the basic themes of attachment 
theory are already to be found, in some 
form, in Bowlby's early writings. Above 
we have mentioned themes such as 'the 
evolutionary origin ofhuman behavior', 
'depri vat ion of love as the origin of frus
tration, aggression, and deviant behavior' 
and 'emphasis on the objective environ
mental causes of mental distress' . It would 
seem then that it is not justified to speak of 
a 'Bowlby l' versus a 'Bowlby 2', like we 
speak of a Wittgenstein 1 and 
Wittgenstein 2, or like we commonly dis
tinguish the younger Piaget (using such 
concepts as syncretism and egocentrism) 
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and the older Piaget (with his emphasis on 
logical structures). 

However, the fact that Bowlby basi
cally addressed the same themes through
out his career should not blind us to the 
fact that there were many subtle changes 
in his treatrnent of these themes and in the 
concepts he employed. To give an exam
ple, we will briefly refer to a recent dis
cussion about Bowlby's use of the notion 
of 'critical periods' in child development. 

On the one hand, it is quite clear that in 
his early works Bowlby used some variant 
of the concept of a 'critical period' which 
is unacceptable to modern research. In his 
article 'Substitute homes', for example, he 
said: "even one change during the critical 
period of the second year may have a seri
ous effect on a child" (Bowlby, 1939, p.7). 
Eight years later he still claimed: 

Just as a projectile's destination is de
tennined by the direct ion of its first 
few fe et of movement, or the dental 
structure of an adult by his diet in in
fancy, so is a human being's capacity 
for making good relationships de
pendent to a high degree on the fonn 
taken by his earliest object relations 
(Bowlby, 1947, p.37). 

Now it has been said that such a viewpoint 
is still characteristic of and prevalent in 
attachment research. But here we should 
be very cautious. There is no doubt that 
one can indeed tlnd many instances of 
such a view in present-day empirical at
tachment research. However, one can ar
gue that it is not a viewpoint that is inextri
cably linked with the attachment paradigm 
and that Bowlby himself subsequently 
substantially refined his views. Thus, in 
his trilogy we find him using another and 
more subtle metaphor of child develop
ment which convincingly shows that his 



view of the notion of a critical period 
changed considerably: 

a system th at starts as a single main 
route which leaves a central metropo
lis in a certain direction but soon forks 
into a range of distinct routes. AI
though each of these routes diverges 
in some degree, initially most of them 
continue in a direction not very differ
ent from the original one. The further 
each route goes from the metropolis, 
however, the more branches it throws 
off and the greater the degree of di
vergence of direction th at occur. N ev
ertheless, although many of these sub
branches do diverge further, and yet 
further, from the original direction, 
others may take a course convergent 
with the original; so that ultimately 
they may even come to run in a direc
tion close to, or even parallel with , 
routes that have maintained the origi
nal direction form the start. In terms 
ofthis model the critical points are the 
junctions at which the Iines fork, for 
once a train is on any particular line, 
pressures are present that keep it on 
that line; although, provided diver
gence does not become too great, 
there remains an opportunity for a 
train to take a convergent track when 
the next junction is reached (Bowlby, 
1973, p.413) . 

This is a metaphor of child development 
which is much more acceptable to modem 
research in developmental psychology and 
which, in fact, closely resembles the fa
mous epigenetic landscape advanced by 
Waddington. It is quite probable that both 
views of the dynamics of child develop
ment and the role of 'critical periods ' 
therein are present in modem research on 
attachment. But judging by the two quotes 
given, Bowlby himself seems to have left 
his original views on the plasticity and 
irreversibility of processes in child devel-
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opment. That this is not a question of 
merely historical interest, but one that is 
quite topical, is obvious from the fact that 
quite recently the theoretical debate as to 
the status of the notion of critical periods 
in attachment theory was re-opened (Van 
IJzendoom, 1995a, 1995b; Fox, 1995). 

The 'definitive' historical and theoreti
cal assessment of the work of any scientist 
should deal with the live and work of that 
scientist from several interconnected per
spectives. From the synchronic perspec
tive, one should attempt to connect the 
scientist's writings with those ofhis con
temporaries and, in general, try to recon
struct the social embeddedness of his 
work. In Bowlby's case this imp lies that 
one should try to take account ofthe sci
entific developments to which he reacted 
or which he helped create and of the larger 
social developments (including war and 
evacuation) that stimulated the interest in 
mother-child attachment. From the dia
chronie perspective, one should try to ana
lyse whether it is possible to distinguish 
different stages in Bowlby's thinking and, 
if so, establish the nature of the link (e.g., 
antagonism, resorption etc.) between these 
stages. It is only using these Ïntercon
nected perspectives that one can try to 
make a first attempt to unravel the com
plex fabric of Bowlby's attachment theory. 

The work of Bowlby continues to gen
erate interesting research and lively empir
ical and theoretical debates. Historical 
studies such as ours can yield a modest 
contribution to these discussions by dis
ceming the traditional and not so tradi
tional nature of Bowlby's writings and by 
highlighting major shifts in his intellectual 
development. It is our hope that the theo
retical debate informed by such historical 
studies will guin in interest and accuracy. 
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J. Belsky 

3. Classical and contextual 
determinants of attachment 
security 

Abstract 

Research is reviewed that pertains to the 
role of matemal, infant and social-con
textual influences on the development of 
secure vs. insecure infant-mother attach
ments. First, evidence pertaining to the 
role of matemal caregiving behavior and 
infant temperament is examined and it is 
conc1uded that mothering behavior is a 
more powerful determinant of attachment 
security than infant temperament. Next, 
evidence pertaining to matemal psycho
logical well being, marital quality and 
social support is examined and it is con
c1uded th at secure attachments are fos
tered when mothers are psychologically 
healthy and feel supported, emotionally 
and instrumentally, by spouses and oth
ers. Finally, it is concluded that contex
tual influences affect attachment relation
ships by influencing mother-infant inter
action and that single factors are less 
important than the accumulation of risk 
(or support) across contextual factors 
when it comes to predicting attachment 
security. 
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Introduction 

Why do some children develop secure 
relationships with their primary care
givers whereas others do not? That is the 
central question to be addressed in this 
chapter. 

Whereas Bowlby's (1944,1958) origi
nal thinking on the roots of security lin
security was organized around the devel
opment of serious disorders (e.g., juve
nile thieves) and led to a focus upon ma
jor separations from parents early in life, 
it was his North American 'disciple', 
Mary Ainsworth, who is primarily re
sponsible for raising the issue of origins 
of attachment security with regard to 
variation in the norm al population. Cen
tral to Ainsworth's (1973) elaboration of 
Bowlby's theory of attachment was the 
proposition that a sensitive, responsive 
caregiver is critically important to the 
development of a secure as opposed to an 
insecure attachment bond during the 
opening years of life. Such a person un
derstands the child's individual attributes, 
accepts his or her behavioral proclivities, 
and is th us capable of orchestrating har
monious interactions between self and 
infant, especially those involving the 
soothing of distress. 

Not long after Ainsworth (1973) first 
advanced these ideas and generated data 
from a smalI, but intensively investigated 
sample of 26 middle-class ~altimore, 
mother-child dyads (Ainsworth, Blehar, 
Waters & Wall, 1978), a 'cottage indus
try' developed within the field of devel
opmental psychology seeking to replicate 
- or refute - her findings. Child tempera
ment was the major focus ofthose seek
ing to disconfirm Ainsworth's theory and 
evidence. For some theorists and investi
gators, the source of security and insecu-



rity lay not in the caregiver's ministra
tions, but in the constitutional attributes 
of the child. In the first part of this chap
ter I examine research on matemal and 
infant determinants of attachment secu
rity, contrasting evidence which high
lights the role of matemal care with that 
which highlights the role of the infant. 

As a student of Bronfenbrenner's 
(1979) ecological perspective on human 
development, it has always been obvious 
to me that what transpires between 
mother and infant, or between any mem
bers of an enduring relationship, takes 
place 'in context'. Moreover, because I, 
like Ainsworth and numerous students of 
attachment theory, regard the day-to-day 
interactions that occur between caregiver 
and infant as the proximate determinants 
of attachment security, the issue of influ
ences upon mother-infant interaction are 
of central theoretical importance (Belsky, 
1984; 1990). Whereas attachment theory 
is essentially a theory of the 
microprocesses of development, empha
sizing the daily interactional exchanges 
between parent and child and the devel
oping intemal working model of the 
child, the ecologicallsocial-contextual 
perspective draws attention to the contex
tual factors and processes likely to influ
ence these micro-developmental pro
cesses. In essence, then, the ecological 
perspective tums what is an independent
variabIe in attachrnent theory - pattems of 
mother-infant interaction - into a 
dependent-variable, something itself to 
be explained. In the second part of this 
chapter attention moves away from prox
imate determinants of attachment secu
rity to more distal, contextual ones, in
cluding matemal personality, social sup
port and marital quality. 
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Maternal and infant influences 

I begin this review of the determinants of 
attachrnent security by considering the 
relative importance of characteristics of 
the infant (particularly his or her temper
ament) and the role ofthe mother in de
termining whether a child develops a se
cure or insecure attachment to the care
glver. 

Infant temperament 

The study of infant temperament and par
ticularly its influence on infant develop
ment has been hotly contested over the 
years (Chess & Thomas, 1982; Sroufe, 
1985). Even though few students of early 
development deny the impact of infant 
behavior or infant attributes upon infant
parent interactions, much disagreement 
exists regarding the role of the infant in 
determining whether a secure or insecure 
attachrnent bond develops between infant 
and caregiver. Indeed, with regard to 
temperament-attachment associations, 
there are two general schools of thought 
conceming the role that temperament 
plays in the development and assessment 
of individual differences in infant-mother 
attachrnent relationships. 

Some contend that temperament does 
not directly influence the quality of at
tachment that develops between infant 
and mother, because even a difficult in
fant, given the 'right' care, can become 
secure - there being multiple pathways to 
security. It is recognized, nevertheless, 
that some infants are more difficult than 
others to care for in a sensitive, security
promoting manner, and that even infants 
with ' easy' temperaments, ifprovided 
insensitive care, can develop insecure 
relationships. This line of argument sug-



gests, of course, that temperament does 
not exert a 'main' effect in detennining 
attachment quality (Sroufe, 1985). In my 
view, this is the 'classic' perspective of 
attachment theory as articulated by 
Bowlby, Ainsworth, Sroufe and others. 
While acknowledging the moment-to
moment impact of the baby's behavior on 
the moment-to-moment care he receives, 
the long-tenn course of the relationship is 
judged to be disproportionately influ
enced by the mother, as the more power
ful agent in the relationship. 

Even though temperament is not 
thought by students of attachment theory 
to detennine wh ether an infant will be 
securely or insecurely attached, it re
mains possible that it shapes the 'kind' of 
secure or insecure attachment that devel
ops between infant and mother. One rea
sonable hypothesis is that temperamen
tally less irritable babies, if cared for in a 
sensitive manner, will display secure at
tachments in the Strange Situation that 
are classified as BI or B2 and involve 
limited overt distress upon separation and 
greeting across a di stance upon reunion 
(e.g., smile, wave, show toy), whereas, if 
cared for in an insensitive manner will 
develop insecure-avoidant attachments. 
Like children classified BI B2, those clas
sified insecure-avoidant evince little dis
tress in the Strange Situation (Frodi & 
Thompson, 1985); unlike B 1B2s, how
ever, they fail to establish psychological 
contact upon reunion and are thus la
belled avoidant. In contrast, babies char
acterized by high levels of irritability 
would be expected to display B3 or B4 
type secure attachments when cared for 
sensitively and to develop insecure-resis
tant attachments when they receive insen
sitive care. Common to each of these re
lationship types is a greater susceptibility 
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to di stress upon separation (Frodi & 
Thompson, 1985). Belsky and Rovine's 
(1987) finding that one-year-olds classi
fied in the Strange Situation as Al, A2, 
BI or B2 differed from those classified as 
B3, B4, Cl or C2 on early indices of tem
perament (e.g., autonomic stability as 
neonates; perceived difficulty at 3 mos.) 
is consistent with this interpretation (see 
also Frodi & Thompson, 1985). 

The second school of thought regard
ing the temperament-attachment associa
tion contends that an infant's tempera
ment, and particularly his or her suscepti
bility to di stress, directly affects the de
velopment of the attachment relationship 
via its impact upon mother-infant interac
tion, and is the principal detenninant of 
behavior used to evaluate attachment se
curity in the Strange Situation (Chess & 
Thomas, 1982; Kagan, 1982). The claim 
is advanced, moreover, that infants clas
sified as securely attached are simply less 
upset by separation in the Strange Situa
tion, whereas those infants classified as 
insecurely attached are simply more dis
tressed - despite the fact that both secure 
and in secure infants display the same 
kinds of discrete behaviors (i.e., crying) 
in the Strange Situation assessment. A 
meta-analysis of some 18 studies pro
vides some support for the assertion that 
insecurity is a direct function of an in
fant's proneness to distress (Goldsmith & 
Alansky, 1987). Resistant behavior mea
sured in the Strange Situation (e.g., kick
ing legs, pushing away upon reunion) 
was found to be reliably, though weakly 
associated with proneness to distress as 
measured by both questionnaire and ob
servational measures. 

Somewhat consistent with such find
ings are more recent data that both 
insecure-resistant and insecure-avoidant 



infants were more likely to cry than se
cure infants in response to pacifier with
drawal as newboms (Calkins & Fox, 
1992). To be noted, though, is that as
sessments of infant negative reactivity 
when the same infants arms were re
strained and when they were exposed to 
novel visual stimuli at five months of age 
did not distinguish attachment groups. 
Studying expression of anger and positive 
reactivity at eight months, Mangelsdorf 
and McHale (1992) also failed to chroni
cle an association between temperament 
and subsequently measured attachment 
security. The same is true in studies of 
negative reactivity by Vaughn and col
leagues (1989) and Gunnar and associates 
(1989). To be noted, of course, is that 
such null findings do not preclude the 
possibility that the negative emotionality 
or temperament more generally interacts 
with other factors to shape attachment 
security. The most extensive in
vestigation done to date on the topic of 
temperament! irritability and attachment 
security most compellingly challenges 
the view that temperament directly af
fects attachment security. In a sample of 
economically at-risk families in the Neth
erlands, Van den Boom (1990, 1994) lon
gitudinally followed 100 infants who 
scored very high on irritability on two 
separate neonatal examinations. Contrary 
to the Goldsmith and Alansky (1987) 
findings, more than three of every four of 
the distress-prone infants who se mothers 
received no intervention services (n=50) 
and who we re classified as insecure were 
categorized as insecure-avoidant, not 
insecure-resistant. As Van den Boom 
(1990, p. 241) noted, these "data directly 
challenge the assumption of Chess and 
Thomas (1982) and Kagan (1984) who 
have contended that variation in security 
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of attachment is a product of tempera
mental differences among babies." 

Recent research from our own labora
tory also poses serious problems for the 
notion that temperament - and especially 
distress proneness - is a major determi
nant of attachment security. Belsky, Fish, 
and Isabella (1991) discovered that al
most 25% oftheir 148 subjects changed 
substantially in their relative level of neg
ativity over a six month period. In fact,. 
11 % of infants who were highly negative 
at 9 months scored low on negativity six 
months earlier, with the re verse being 
equally frequent (12%). This discontinu
ity in negative emotionality was not ran
dom. Personality and marital characteris
tics ofboth parents measured before their 
infants were bom, as weIl as the quality 
of parenting observed when babies we re 
three months of age accounted for the 
observed changes. Such data not only 
lead nicely to a consideration of the role 
of parenting and family ecology in foster
ing security, but alert us to the fact that 
associations between temperament and 
attachment such as those chronicled by 
Goldsmith and Alansky (1987) may 
themselves reflect (earl ier) parental influ
ence on temperament and attachment se
curity rather than effects of a child's in
bom constitution, as is often presumed 
(see Thompson, Connell & Bridges, 
1988). 

The role of the parentlcaregiver 

As noted already, centra I to Ainsworth's 
(1973) elaboration of Bowlby's (1969/ 
1982) theory of attachment is the propo
sition that it is the day-to-day care that 
the mother provides the child, and partic
ularly the sensitivity of that care, which is 
of critical importance to the development 



of secure attachments. In this section I 
summarize evidence pertaining to the 
contribution of caregiving, first by focus
ing upon investigations of caregiving by 
mothers and then by considering research 
on the caregiving ofnonmatemal 
childcare providers, including fathers . 

The quality of maternal care 

A critical review ofthe data available a 
decade ago led Lamb and his colleagues 
(1984) to conclude that the evidence per
taining to Ainsworth's (1973) proposition 
that the quality of mothering was the pri
mary determinant of the child's attach
ment security was not particularly strong. 
Not only was Ainsworth's sample far 
from representative and particularly 
small (n=26), but a good deal ofthe other 
evidence in the mid 1980s could be inter
preted as either consistent or inconsistent 
with Ainsworth's ideas regarding the role 
of matemal sensitivity in promoting secu
rity (for a more detailed analysis, see 
Belsky & IsabeIla, 1988). Nevertheless, 
as Clarke-Stewart (1988, p.51) astutely 
noted with regard to the evidence in ques
tion, we are "doomed to frustration .. .if 
we de mand complete consistency across 
different studies and different measures." 
We should not expect exact duplication 
among our results, she further observed, 
concluding that "the problem is probably 
with the measure not with the hypothesis 
about matemal sensitivity." 

Looking at the data now, it is ever 
more apparent th at Clarke-Stewart 
(1988), like others, was correct about ma
temal sensitivity. Even though the evi
dence is still not perfectly uniform (see 
Schneider-Rosen & Rothbaum, 1993), 
there should be little doubt given the 
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findings of more recent studies of the 
contribution of caregiving behavior. Con
sistent with Clarke-Stewart's appraisal , 
ratings of matemal sensitivity in the first 
year are linked to security in the Strange 
Situation in samples of middle-class 
American (Ainsworth et al., 1978; Cox, 
Owen, Henderson & Margand, 1992; 
IsabeIla, 1993) and German families 
(Grossmann, Grossmann, Spang Ier, Suess 
& Unzner, 1985), as weIl as economi
cally disadvantaged, often single-parent 
ones (Egeland & Farber, 1984). Further
more, security is associated with prompt 
responsiveness to distress (Crockenberg, 
1981; Del Carmen, Pedersen, Huffman & 
Bryan, 1993), moderate, appropriate 
stimulation (Belsky, Rovine & Taylor, 
1984), and interactional synchrony 
(Isabella, Belsky & Von Eye, 1989; 
Isabella & Belsky, 1991), as weIl as 
warmth, involvement, and responsiveness 
(Bates, Maslin & Frankel, 1985; Isabella, 
1993; O'Connor, Sigman & Kasasi, 
1992). In contrast, insecure-avoidant at
tachments are related to intrusive, exces
sively stimulating interactional styles and 
insecure-resistant attachments to an unre
sponsive, under involved approach to 
caregiving (Belsky et al. , 1984; Smith & 
Pederson, 1988; Isabella et al., 1989; 
Lewis & Fiering, 1989; Malatesta, 
Grigoryev, Lamb, Albin & Culver, 1989). 
It should be noted that in addition to such 
associations in studies using the Strange 
Situation procedure, similar contempora
neous and time-Iagged relations have 
emerged in research relying upon Waters 
and Deane's (1985) Q-sort measures of 
attachment security (Pederson et al., 
1990; Moran et al., 1992). 

This summary of data reported during 
the past decade should not be re ad t~ . im
ply that the strength of associations be-



tween mothering and security is large. As 
Goldsmith and Alansky (1987) observed 
in their meta-analysis of 15 studies car
ried out between 1978 and 1987, thus 
excluding many more recent investiga
tions just-cited, "the effect [of matemal 
interactive behavior on attachment secu
rity] that has enjoyed the confidence of 
most attachment researchers is not as 
strong as was once believed" (p.811). 
Nevertheless, I am aware of no study that 
has found high matemal sensitivity to be 
reliably associated with in secure attach
ment. 

The modesty of the association be
tween matemal behavior and attachment 
security, coupled with the logical possi
bility that this reliably-discemed associa
ti on could be a product of the effect of 
infant characteristics on matemal func
tioning, continues to provide grounds for 
skeptics to question the role of matemal 
care in fostering security or insecurity. 
Fortunately, Van den Boom's (1990, 
1994) aforementioned longitudinal study 
of 100 irritable Dutch infants from eco
nomically at-risk families puts the issue 
to rest. After all, as she demonstrated, 
experimentally enhancing matemal sensi
tivity led to the development of secure 
attachment relationships. 

It is noteworthy, nevertheless, that a 
recent meta-analysis of a number of at
tachment studies which include infants or 
mothers with problems and disorders 
considered to increase the probability of 
insecurity are strongly consistent with 
Van den Boom's (1994) compelling ex
perimental findings. An analysis of 34 
clinical studies revealed matemal prob
lems show attachment classification dis
tributions highly divergent from the nor
mal distribution, whereas groups with a 
primary identification of nonpsychiatric 
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child problems such as prematurity and 
deafuess show distributions that are simi
lar to the distributions of normal samples 
(Van IJzendoom, Goldberg, Kroonenberg 
& Frenkel, 1992, p.840). More specifi
cally, whereas groups characterized by 
matemal problems such as mental illness 
and child maltreatment evince rates of 
security of 49% (clearly lower than the 
normative average of 67%), groups with 
child problems have rates of security of 
66%. Consistent with the nonclinical data 
reviewed above, "in clinical samples, the 
mother appears to play a more important 
role than the child in shaping the quality 
ofthe infant-mother attachment rela
tionship" (p.840). 

The quality of nonmaternal care 

Although attachment theory is often cast 
as a theory of the infant-mother relation
ship, in point of fact most attachment the
orists and researchers today con si der at
tachment to be involved in close child
adult relationships in genera\. Thus, a 
theoretically important question is 
whether the interactional processes high
Iighted as important to the development 
of secure re1ationships with mothers also 
operate in other cases. The few available 
studies of fathers and of nonparental 
caregivers indicates that this is indeed the 
case. 

In one of two published studies of the 
interactional origins of infant-father at
tachment security, Cox and her col
leagues (1992) found that men who re
lated to their three-month olds in a more 
positive, sensitive, and reciprocally play
ful manner had infants who evinced more 
security in the Strange Situation with 
them nine months later. It is notabIe that 



these data are strikingly similar to those 
reported a decade earlier by Chibucos 
and Kail (1981) who endeavored to mea
sure security at age 7 1/2 months and 
found that infants who engaged in more 
proximity seeking and contact maintain
ing behavior and less proximity avoid
ance and physical resistance (i .e., infants 
who might be judged to be more secure) 
had fathers who at age 2 months were 
more sensitive toward, and playful with, 
them. 

W ork in the U.S. by Howes and her 
associates (1988) using the attachment Q
sort reveals that 12-24 month olds are 
more likely to score low on security to a 
nonparental caregiver if the caregiver 
frequently ignores them and when care
givers care for many children. Additional 
evidence from the Netherlands indicates 
that infants c1assified in the Strange Situ
ation as securely attached to their care
givers have caregivers who provide more 
sensitive care (Goossens & Van 
IJzendoom, 1990). In sum, then, 
interactional processes similar to those 
delineated in studies of mothering appear 
relevant to the development of secure 
relationships with others with whom the 
child is expected to develop a close, 
affectional bond. 

Conclusion 

When considered in its entirety, the evi
dence summarized in this section pertain
ing to matemal and infant determinants 
of attachment security provides compel
ling support for Ainsworth's (1973) ex
tension of Bowlby's theory of attachment. 
Individual differences in attachment se
curity, whether measured with the 
laboratory-based Strange Situation or the 
home-based Q-sort procedure, are sys-
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tematically related to the nature of the 
care that an infant or toddIer experiences 
with a particular caregiver. What makes 
the evidence particularly convincing is 
that it is both correlational and experi
mental in nature; longitudinal as well as 
cross-sectional; involves samples of so
called normal mother-child dyads as well 
as more clinical samples; and applies to 
fathers and day care providers as well as 
to mothers. Even though infant tempera
mental characteristics may contribute to 
the quality of interaction between care
giver and child, the evidence that such 
attributes are the primary determinants of 
attachment security is weak. 

Psychological and social-contextual 
determinants of attachment security 

Most investigations of the determinants 
of infant attachment security have fo
cussed, as we have seen, upon the contri
bution ofthe infant (temperament) and of 
matemal behavior (sensitivity, maltreat
ment). Often in discussions of these is
sues, these forces of influence are pitted 
against one another. What has been ap
preciated all too rarely is that it is psy
chological characteristics of the mother 
herself, not her mothering per se, which 
are the appropriate contrast to infant tem
perament when trying to understand the 
origins of security and insecurity. Af ter 
all, what the infant brings to the relation
ship is hislher temperamental characteris
tics which, presumably, affect interaction 
patterns; and what mother brings is her 
own psychological make up which, too, 
presumably, shapes the course ofwhat 
transpires between she and the infant. 
In the second half of the chapter which 
focuses upon more distal sources of influ-



ences affecting the developing attach
ment relationship, I consider first the role 
of matemal psychological attributes. Af
ter the immediate psychological context 
of the infant-mother relationship is exam
ined, attention is tumed to the broader 
context of child-parent attachment rela
tionships, and thus to social-contextual 
sources of stress and support (marital re
lationship, social support). 

Parental psych ologica I resources/ per
sonality 

In light of the fact that the hall mark of 
security-producing sensitive care is con
sidered to involve the accurate reading 
of, and timely and empathic responding 
to, the child's affective and behavioral 
cues so as to affirm the experience of the 
child, there is every reason to expect that 
psychological attributes of the caregiver 
would be related to the security of attach
ment that the child develops. After all, 
much theory and evidence suggests that a 
parent's psychological health and well 
being are related to the quality of care 
that she or he provides (Belsky, 1984; 
Belsky & Vondra, 1989; Gelfand & Teti, 
1990). A review of evidence involving 
nonc1inical samples reveals, in the main, 
that psychologically healthier parents are 
more likely to have infants who are se
curely attached to them than are Ie ss psy
chologically healthy parents. 

Both cross-sectional studies (Ricks, 
1985; Benn, 1986) and longitudinal in
vestigations (in which personality is mea
sured prior to attachment security: Belsky 
and Isabella, 1988) indicate that in 
nondisturbed populations secure attach
ment relationships are more likely to de
velop among psychologically healthier 
mothers than ones who might be consid-
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ered psychologically less healthy. One 
large-sample project (n=160) found, for 
example, that mothers whose infants 
were classified as securely attached to 
them scored higher on a series of person
ality subscales measuring nurturance, 
understanding and autonomy and lower 
on ones measuring aggressiveness (Mas
lin & Bates, 1983) than mothers of in
fants c1assified securely attached. More 
recently, Del Carmen and colleagues 
(1993) reported that mothers who scored 
higher on prenatal anxiety were more 
likely to have infants c1assified as inse
cure at age one than those scoring lower 
on anxiety. It is notabIe that such findings 
are not restricted only to economically 
well off families, but also emerge in re
search on high-risk, low SES households 
(Jacobson & Frye, 1991). 

Not all relevant investigations, how
ever, provide evidence of the anticipated 
associations between personality and at
tachment security (Levitt, Weber & 
Clark, 1986; Bamett, Blignault, Holmes, 
Paine & Parker, 1987; Zeanah, Benoit, 
Barton, Regan, Hirshberg & Lipsitt, 
1993). Indeed, data from our own ongo
ing study of families rearing toddlers 
show no significant re1ations in the case 
of either mothers or fathers between at
tachment security and four different mea
sures of personality, as well as a compos
ite measure scaled to reflect well being 
(extraversion + agreeableness + interper
sonal affect - neurotici sm) (Belsky, 
Rosenberger & Cmic, in press). Perhaps 
more noteworthy, however, is the fact 
that no evidence, to our knowIedge, sug
gests that parents of secure infants are 
less psychologically healthy than other 
parents. 

How do psychological characteristics 
of mothers come to be associated with 



attachment security? Theoretically one 
would expect matemal attributes to influ
ence the quality of care provided to the 
child the most proximate determinant of 
attachrnent security - and, thereby, the 
security of attachment. Perhaps the best 
evidence that it is the effect of matemal 
psychological condition on actual 
parenting that explains how 
personality/psychological-well-being fac
tors re1ate to attachrnent security is to be 
found in Benn's (1985) study of nondis
ordered women. When a composite index 
of emotional integration (drawn from 
clinical interview ratings of competence, 
emotional responsivity, warmth and ac
ceptance of motherhood) was statistically 
controlled, a previously discemed and 
significant association between matemal 
sensitivity and attachment security was 
substantially attenuated. Such data 
clearly supports a mediational hypothesis 
linking distal factors - in this case involv
ing matemal personality -with attachment 
security via the more proximate mediat
ing processes of parenting. 

Contextual sourees of stress and support 

Although both parent and child contribu
tions to attachment security have now 
been considered, an ecological perspec
tive on this topic requires consideration 
ofthe social context ofthe infant-parent 
relationship. For this purpose, we turn to 
evidence which highlights the generally 
beneficial impact of social support on 
both psychological and physical health 
(e.g., Mitchell & Trickett, 1980). Of par
ticular significance is research showing 
that parents who experience more social 
support are more psychologically healthy 
than parents who are relatively unsup
ported (Nuckolls, CasselI & Kaplan, 
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1972; Colletta & Gregg, 1981; Colletta, 
1983). But even more important is re
search demonstrating that, probably as a 
consequence of the positive impact of 
social support on psychological well be
ing, such support is positively related to 
parental functioning (for reviews of liter
ature, see Belsky, 1984; Belsky & 
Vondra, 1989; Belsky, 1990). Such a sur
mise is certainly consistent with the evi
dence reviewed above pertaining to pa
rental psychological resources and infant
parent attachment security. In line with 
the extensive literature on social support, 
it is likely that support from spouses, 
friends, relatives, and neighbors, as well 
as from professionals (e.g., physicians, 
community workers), influences infant
parent attachment security by influencing 
the quality of care parents provide. 

The marital/partner relationship 

Numerous investigations provide evi
dence that supportive spousal relations 
during the infancy and toddier years are 
correlated with the very kinds of 
parenting theorized (and found) to predict 
attachrnent security namely parenting that 
is warm, sensitive and responsive (for 
review of relevant literature, see Belsky, 
1984, 1990). In view of such evidence 
linking marital quality with many of the 
same facets and features of parenting im
plicated in the study of the interactional 
origins of attachrnent security, there are 
grounds to expect lawful relations be
tween marital functioning and infant-par
ent attachrnent security. In the main, the 
data gathered to date tend to support this 
expectation. That is, childrengrowing up 
in families with better functioning mar
riages are more like1y to establish secure 



attachments to their parents than those 
growing up in households where spouses 
are less happy in their marriages. Such 
evidence appears in cross-sectional anal
yses carried out in the U.S. (Goldberg & 
Easterbrooks, 1984; Cmic, Greenberg & 
Slough, 1986; Howes & Markman, 1989; 
Jacobson & Frye, 1991) and in Japan 
(Durret, Otaki & Richards, 1984). 

Perhaps more noteworthy are the find
ings from several longitudinal studies. In 
one such investigation, Howes and Mark
man (1989) found that wives who re
ported higher levels of marital satisfac-
ti on and lower levels of spousal conflict 
prenatally had pre schooiers who scored 
higher on the Q-sort measure of attach
ment security when 1 to 3 years of age. 
Tracking similar middle-class families 
across a somewhat shorter time period, 
Lewis, Owen and Cox (1988) reported 
that one-year-old daughters (but not sons) 
were more likely to be securely attached 
to their mothers when marriages were 
more harmonious during pregnancy. Fur
thermore, marital quality declines more 
precipitously across the transition to par
enthood in the case of infants classified 
as insecurely attached to their mothers 
(but not to their fathers) in the Strange 
Situation than it does in the case of in
fants classified as secure in their attach
ments to their mothers (Belsky & 
Isabella, 1988). Also noteworthy is 
Spieker's (1988; Spieker & Booth, 1988) 
research on high-risk mother-infant dyads 
which indicates that the lowest levels of 
spousal support measured prenatally and 
at three-months postparturn characterize 
the marriages in families in which infants 
develop the most insecure form of attach
ment relationships with their mothers, 
i.e. , disorganized attachments. 
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Despite the seeming persuasiveness of 
all this cross-sectional and longitudinal 
data, it would be amistake to selectively 
cite only the aforementioned research and 
leave the impression that all studies of 
marriage and attachment present such 
positive results. Not only is it the case 
that a number of investigations have dis
cerned no direct association between 
some index of marital quality and infant
parent attachment security (Levitt, Weber 
& Clark, 1986; Teti, Nakasawa, Das & 
Wirth, 1991 ; Zeanah et al. , 1993), includ
ing our ongoing toddier research, 
(Belsky, Rosenberger & Cmic, in press), 
but one study actually reports results di
rectly contrary to those presented above. 
In this research on an unusual sample of 
upper-middle-class Japanese mothers 
temporarily living in the U.S. as a re sult 
of their husband's employment, higher 
levels of marital quality was associated 
with less Q-security (Nakasawa, Teti & 
Lamb, 1992). Although this contrary re
sult is difficult to reconcile with the re
mainder of the evidence, the null findings 
just reported present less severe obstacles 
to interpretation. 

In fact, two recent studies draw atten
tion to the possibility that null findings 
may reflect the limits of only studying 
direct effects rather than the absence of a 
relation between marital quality and at
tachment security. In one important piece 
of work, Isabella (1994) found that even 
though no direct relation between marital 
quality (measured prenatally) and attach
ment security (one year) could be dis
cerned, an indirect pathway of influence 
did appear to exist: Higher levels ofmari
tal quality predicted greater matemal role 
satisfaction at four months postparturn, 
which itself predicted greater matemal 



sensitivity five months later and, thereby, 
attachment security (at age I). 

Whereas this path-analytic work of 
Isabella (1994) underscores an indirect -
and typically unstudied - process by 
which marital quality might impact the 
infant-mother attachment bond, new 
work by Das-Eiden, Teti, and Corns 
(1993) draws attention to the need to 
study marital quality in context. Although 
Das-Eiden et al. found that higher levels 
of marital quality were related to higher 
levels of Q-security, further analyses re
vealed that this relation was restricted to 
those families in which mothers were 
classified as insecure on the Adult At
tachment Interview. What is fascinating 
about these data is not only that they are 
consistent with other research showing 
that a mother with a risky developmental 
history is less likely to mother poorly if 
she has a supportive marriage (see Belsky 
& Pensky, 1988, for review), but they 
also suggest that in order to fully under
stand the impact of the marital relation
ship on the development of secure or in
secure attachment bonds, additional in
formation about the family is useful. This 
theme of multiple determinants is one 
that will be retumed to in the conc1usion 
to this chapter. For now it suffices to 
point out, again, that acceptance of null 
findings may be premature when only 
direct effects are examined. Developmen
tal influences do not operate only di
rectly; thus, there is a need to take into 
consideration mediational processes (e.g., 
via role satisfaction and mothering) and 
moderational ones (e.g. , interactions with 
matemal state of mind), when consider
ing linkages between marriage and at
tachment. 

1. Belsky 49 

Social support (nonspousal) 

It is not just relations with spouse or part
ner that are systematically related to what 
transpires between parents and their chil
dren. Consistent with the theorizing of 
Cochran and Brassard (1979), a number 
of investigations now provide evidence 
that the amount and nature of contact and 
support that parents, especially mothers, 
experience from significant others in 
their lives affects the way they interact 
with their infants (for review, see Belsky, 
1990). Given the mediational process 
central to this chapter (i .e., social context 
- mother-infant interaction - attachment 
security), such research leads to the ex
pectation that (nonspousal) social support 
should be positively associated with at
tachment security. In what follows, I con
sider both correlational and experimental 
evidence bearing on this issue. 

Correlational evidence. Ten studies per
taining to the relation between 
nonspousal social support and infant
mother attachment security have been 
reported. Four ofthese provide positive 
evidence that support provided by some
one other than a mate is related to attach
ment security. Three of these four inves
tigations involve populations at some 
degree of risk for developing an insecure 
attachment. Crockenberg's (1981) re
search on a low-risk sample showed that 
low social support predicted insecure at
tachment only in infants who were highly 
irritable. Crockenberg considered an irri
table infant as a stressor and thus as hav
ing an 'at-risk' status due to his tempera
ment. Cmic, Greenberg, and Slough 
(1986), studying a high risk premature 
infant population, found that an index of 
total support, which inc1uded intimate, 



friendship, and community support, was 
positively correlated with attachment se
curity. 

In Crittenden's (1985) investigation of 
a high-risk sample of infants with abusive 
andJor neglecting mothers, low social 
support did predict insecure attachment, 
but only when actual quality of matemal 
care (maltreatment or neglect) was not 
inc1uded in regres sion analyses. Such 
findings are consistent with the proposi
tion that social support influences attach
ment security by influencing the quality 
of daily care that the mother provides. By 
controlling for the putative mediator of 
support effects, these otherwise discern
ible influences should attenuate, if not 
disappear entirely. 

The final correlational investigation to 
be considered produced positive findings 
consistent with such reasoning. Upon 
employing path-analytic techniques, 
Isabella (1994) observed that although 
social network support (like marital qual
ity) did not exert a direct influence on 
infant-mother attachment security, it did 
exert an indirect influence. In fact, even 
though social support did not directly 
predict matemal interactive behavior (at 
9 months), which itself did directly pre
dict attachment security (at one year), 
high social support significantly forecast 
high matemal role satisfaction and, 
thereby, quality ofmaternal care and at
tachment security. Thus, while the contri
bution of social support to attachment 
security was neither overwhelming nor 
direct, a process of influence postulated 
by Isabella (1994) - and consistent with 
the mediational-process argument devel
oped throughout this chapter - was con
firmed. 

The fact that Isabella (1994) could 
only discern the influence of social sup-
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port on attachment by examining com
plex mediational processes may help to 
account for why five other studies ofboth 
low risk (Belsky et al., in press; Crnic et 
al. , 1986; Levitt, Weber & Clark, 1986; 
Belsky & Isabella, 1988; Zeanah et al., 
1993) and high risk families (Spieker, 
1988; Spieker & Booth, 1988) - failed to 
uncover a significant association between 
indices of social support and attachment 
security. Af ter all, Isabella (1994), too, 
failed to discern any direct effects, 
c1early raising the prospect that the con
tribution of social support to attachment 
security may be more indirect than direct. 
In fact, in light of conflicting results 
across studies, as weil as the fact that me
diational processes may be a more appro
priate venue for understanding the effects 
of social support on attachment security, 
it seems entirely inappropriate to em
brace the null hypo thesis of no relation 
between social support and infant-mother 
attachment. 

Experimental evidence. Whatever conc1u
sions are drawn regarding the just re
viewed data linking social support and 
attachment security, it must be acknowl
edged that because of the correlational 
nature of the findings, the possibility can
not be discounted that effects of social 
support, just like effects of marital qual
ity for that matter, might be an artifact of 
a third-variable, such as parental person
ality, which directly affects support re
ceived and attachment security (presum
ably via parenting). Fortunately, several 
experimental programs have been con
ducted to examine the effect of support
ive services on infant-mother attachment 
security. Two such programs that failed 
to discern effects on attachment security 
will not be considered because differen-



tial attrition in experimental and control 
groups compromised the internal validity 
of the research (Barnard et al., 1988; 
Beckwith, 1988). 

In the first experimental study of the 
effects of social support to be considered, 
Lyons-Ruth, Connell, and Grunebaum 
(1990) provided economically-disadvan
taged and often-depressed mothers with 
weekly home visits between 9-18 months 
to, among many other goals, decrease 
social isolation from other mothers. 
When infants of 28 treated mothers were 
studied at 18 months of age in the 
Strange Situation and compared with 10 
infants of high-risk, untreated mothers, 
the rate of insecurity among the control 
infants was 80%, whereas that for the 
experimental infants was much lower, 
43%. 

In a second social-support oriented 
intervention study, Jacobson and Frye 
(1991) randomly assigned a group of 
mostly uneducated and unmarried 
mothers-to-be using a federally-subsi
dized prenatal nutrition program to a 
treatrnent or control group. The interven
tion continued through the first postpar
turn year and, Iike Lyons-Ruth et al.'s 
(1990) intervention, involved a multi-di
mensional service focused upon matemal 
and infant needs, as weil as strategies for 
obtaining support. Rather than relying 
upon the Strange Situation, attachment 
security was assessed at 14 months with 
Waters and Deane's (1985) Q-sort, com
pleted by ob servers blind to the experi
mental condition after a single 3-4 hour 
observation period in the home. In this 
study, too, it was found that infants 
whose mothers received extensive social 
support were rated more securely at
tached than controls on two subscales 
(differential responsiveness to attachment 
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figure, attachmentJexploration balance), 
though not on the overall security index. 

The third and final intervention evalu
ation differed from those just described in 
that it offered psychotherapy to a group 
of mostly Spanish-speaking immigrant 
mothers from Mexico and Central Amer
ica who se infants were evaluated as being 
insecure in the Strange Situation at 12 
months of age (Lieberman, Weston & 
Pawl, 1991). Unstructured, home-based, 
weekly sessions lasting approximately 
1 Y2 hours were provided for a period of a 
year. "In attachment theory language, this 
intervention approach ... provide(d) the 
mother with a corrective attachment ex
perience. The intervenor spoke for the 
mother's affective experience, addressing 
the legitimacy of her longings for protec
tion and safety both when she was a child 
and currently as an adult, and enabled her 
to explore unsettling feelings of anger 
and ambivalence toward others ... " 
(p.202). When randomly assigned experi
mental and control infants were com
pared on the basis of their behavior in a 
laboratory free-play situation (which in
cluded a separation and reunion) at 18 
months, it was discovered that the experi
mental infants evinced less angry behav
ior during free play and less resistant and 
less avoidant behavior during reunion 
than control infants. Quite conceivably, 
this was a function of their mothers' 
greater empathie responsiveness and ini
tiation of interaction. Even though no 
significant effects of the intervention 
were discerned when the Q-sort proce
dure was employed to evaluate attach
ment security at 18 months, Lieberman et 
al. (1991) considered it noteworthy that 
when Strange Situations were re-adminis
tered at 24 months, most of those experi
mentaI subjects who had been classified 



as avoidant earlier now were classified as 
resistant or even disorganized, whereas 
the originally classified anxiously-at
tached control infants remained avoidant. 
Thoughtful speculation led the investiga
tors to hypothesize that the intervention 
served to break down - via changes in 
their mothers' caretaking - the avoidant 
defensiveness ofthe infants in the experi
mental group, but that the full effects of 
such a process were not sufficiently inter
nalized by 24 months so as to be reflected 
in increased rates of security in the exper
imental group. 

Con c/us ion 

Although the results of the various exper
imental studies are by no means entirely 
uniform, there is certainly enough data, 
particularly when coupled with that ema
nating from correlational inquiries, to 
indicate that social support provided to 
parents - either by spouse, friends, rela
tives, and neighbors, or by formal com
munity services - contributes to the de
velopment of a secure attachment rela
tionship. The specific elements of social 
support most likely to foster the develop
ment of a secure relationship are yet to be 
articulated, but there is reason to believe 
that the effect of support on the process 
of parent-infant interaction is central to 
the process. Not only do the findings per
taining to matemal beha vi or in the lab at 
18 months generated by Lieberman et al. 
(1991) point in this direction, but so, too, 
do the results of the path analysis carried 
out by Isabella (1994). 

Integration and conclusions 

In the first part of the paper I discussed 
evidence highlighting the role of mater-
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nal care in fostering secure and insecure 
attachments and drew the strong conclu
sion that there is insufficient ground for 
concluding that temperament exerts a 
direct impact on attachment security. In 
the second part ofthis chapter, determi
nants of attachment suggested by an eco
logical perspective were examined. Cen
tral to my analysis of psychological and 
contextual factors was the assumption 
that so-called 'distal ' influences - be they 
Ie ss distant, like personality, or more dis
tant, like social support - exert their influ
ence by impacting more proximal pro
cesses of parent-child interaction. This is 
because it is principally via the child's 
direct experiences with his or her care
giver that the quality of the attachment 
bond is presumed to take shape. 

Although there was certainly ample 
evidence presented to highlight the role 
that all the factors examined play in shap
ing the development of a secure or inse
cure attachment bond, I repeatedly high
lighted inconsistency in the evidence as 
weIl as more general trends. What I have 
not as yet done is put the many factors 
themselves, especially the so-called distal 
ones, 'in context'. By organizing the 
chapter around various factors, even 
while emphasizing mediational processes 
of influence, I risk leaving the impression 
that these sources of influence upon the 
parent-child relationship, and thus upon 
the child's attachment to his or her parent, 
operate in isolation. Nothing could be 
farther from the truth. 

Indeed, theorizing by myself and oth
ers draws attention to the need to con
sider stresses and supports simulta
neously (Belsky, 1984; Belsky & 
IsabeIla, 1988) or, in the terms of devel
opmental psychopathology, risk and pro
tective factors (Cicchetti, 1984; Sroufe & 



Rutter, 1984). Central to both of these 
theoretical orientations is the assertion 
that risks can be balanced by strengths 
and, moreover, that risks of problematical 
developmental outcomes, including at
tachment insecurity, are more like1y to be 
realized as risk factors accumulate and 
are not balanced by supports or compen
satory factors. 

Evidence consistent with this view
point comes from two studies carried out 
with colleagues (Belsky & Isabella, 1988; 
Belsky, Rosenberger & Cmic, in press) . 
In each we selected a set of measures re
flective of parent psychological resources 
(e.g. , personality), child characteristics 
(e.g., temperament) and social-contextual 
support (e.g., marital quality), split them 
at the median, and created a 'cumulative' 
risk score for each family or relationship 
dyad. We then tested the hypothesis that 
as cumulative risk increased, so would 
rate of insecure attachment. In both stud
ies this is exactly what we found. Fami
lies or dyads at greater risk were more 
likely to have infants who established 
insecure attachments to their parents 
(mother and fathers) than families at 
lower risk. Although in neither study did 
we test the mediational proposition cen
tral to this chapter, it was our inference 
that these findings resulted from the fact 
that the actual quality of parent-infant 
interaction varied directly as a function of 
cumulative risk. To the extent this is true, 
it should be apparent why it is my view 
that attachment needs to be studied 'in 
context', as well as why such a contex
tual orientation in no way violates the 
basic tenets of attachment theory which 
emphasizes quality of parental care more 
than the contextual conditions which 
characterize the lives of children, parents 
and families. 
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P. de Chäteau 

4. The importance of early 
mother-infant interactional 
studies for child psychiatry 

Abstract 

This chapter discusses the importance 
and meaning of early mother-infant inter
action and their possible connection with 
developmental psychopathology and 
child psychiatric practice. The first part 
presents the impressive effects of early 
holding behavior by the mother. Sec
ondly, the positive long-term effects of 
extended contact after delivery are dis
cussed. Thirdly, a case study on autism 
demonstrates that communication be
tween parents and the medical system is 
non-optima!. Fourthly, the results of a 
longitudinal epidemiological study dem
onstrate that early risks may be long-term 
risks. 

Introduction 

Mother-infant interactions have been 
evaluated in different settings and 
circumstances. Various factors are known 
to influence early matemal holding be
havior. Left- or right-preference may 
have long-term relationships with other 
developmental processes and the child 
also contributes its own input. Very early 
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postnatal interaction between the infant 
and parents is of great importance. 

Over the last few decades, hospital 
personnel have been trained to provide 
high- quality physical care both to the 
mother and her infant, but relatively little 
attention has been paid to the importance 
of the neonatal period for the develop
ment ofthe unique parent-infant relation
ship. Many routines on our neonatal and 
matemity wards, such as separation, were 
introduced to prevent infection and to 
improve the treatrnent of the newbom. 
Although it was soon recognized that this 
approach had an adverse influence on the 
mother-infant relationship, today many 
parents still encounter difficulties in gain
ing full physical and mental access to 
their newboms, especially if these new
borns are premature or sick. In an experi
mental study, efforts were made to keep 
the mother and infant together immedi
ately af ter delivery. Correlations were 
found between the early interactional be
havioral circumstances and later outcome 
measures, such as parental attitudes to
wards child-rearing practices, family 
planning, the solving of conflicts with the 
child, and aspects of child development 
and measures of psychological arousal in 
children. 

Various clinical case studies demon
strate the difficulties of making a correct 
and quick diagnosis. In our experience 
information from the earliest interactive 
encounters between the child and its fam
ily is extremely valuable. We analyzed 
video-tapes of the early beha vi or of a 
patient and her family . The results en
abled us to arrive at a sound diagnostic 
conclusion. 

A review of the results of a 30-year 
follow-up study on very young infants 
who were treated at Child Guidance Clin-



ics before the age of three years showed 
that in the long run, the effects of treat
ments at Child Guidance Clinics did not 
correlate with more favorable later devel
opment and socially acceptable positions 
in society. 

Infant and maternal capacity 

Newboms can stretch out their arms and 
by so doing send a message to the envi
ronment. Ouring the first few hours post
partum they become able to do many 
other things. After being put on the ma
temal abdomen, they are for instance ca
pable of moving upwards to the nipple in 
order to suckIe. About thirty percent of 
healthy full-term newboms actually reach 
this goal within one to one-and-a-half 
hours post-partum, while the majority are 
capable of partly fulfilling this task 
(Rigardt & Alade, 1990; Widström, 
Wahlberg & Matthiesen, 1990). This se
quence ofbehavior that results in rooting 
is well-known in mamrnals and is most 
probably of survival value for the off
spring. In response to this infant behavior 
the mother will most likely pick up the 
baby. Anticipatory behavior and pre-pro
gramming of the mother guarantee that 
this process will be completed. Ouring 
pregnancy, matemal preparation for this 
process is sensitized and practiced. In 
addition, early experiences from the 
mother's own childhood and her relation
ship with her parents contribute to this 
process (Nilsson & Almgren, 1970; 
Uddenberg, 1974). 

Studies on healthy women's perinatal 
emotional adjustment have shown that 
psychiatric symptoms and conflicts are 
correlated with the woman's prenatal so
cial circumstances, personal relation-
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ships, psychological background and con
ditions during childhood and adoles
cence. These factors also influence the 
way in which parents prepare for 
parenthood, have their baby and respond 
to its signaIs. An example of this part of 
the developing anticipatory process can 
be observed in a new mother's interactive 
behavior with her infant and the high cor
relations with earl ier beliefs and fantasies 
about the baby. 

To further illustrate this point, mater
nal holding beha vi or can be used as an 
example. About 80% of mothers at hospi
tals with rooming-in care hold their ba
bies on their left arm while sitting, irre
spective of left or right handedness and a 
number of other factors (De Chàteau, 
1976). One month prior to delivery, 
primigravidae with normal pregnancies 
were interviewed during a routine antena
tal visit to the hospital (De Chàteau, Mäki 
& Nyberg, 1982). All the infants were 
delivered healthy and at term. Ouring the 
first postnatal week, the way a mother 
held her newbom was studied. The mot
hers who held their babies on their left 
arm were better prepared for delivery and 
having a baby, perceived bodily changes 
differently, expressed the de sire to return 
to work sooner after parturition and were 
married to or living with more highly 
educated men than the right-holding 
mothers. These results suggest that one 
month before delivery, the mothers who 
later appeared to hold their infant on the 
Ie ft side, differed in certain respects from 
the mothers who later held their baby on 
the right side during the first postnatal 
week. From other studies it is known that 
the proportion of mothers who hold their 
baby on the right is higher after the 
mother and infant have been separated, 
which suggests that perinatal matemal 



anxiety and uncertainty influence mater
nal beha vi or (De Chäteau, Holmberg & 
Winberg, 1978; Salk, 1970). In addition, 
more right-holding mothers reported that 
during their stay on the maternity ward, it 
had taken them longer to relate to and 
accept their feelings towards the growing 
fetus or newborn than Ie ft-holding moth
ers. A follow-up study three years af ter 
delivery showed that both primiparous 
and multiparous right-holding mothers 
had more frequent contact with a child 
health center and received significantly 
more home visits from the health care 
nurses during the follow-up period. Two 
explanations have been offered for the 
preference for holding an infant on a par
ticular side. Salk (1960, 1970) discussed 
the influence of the matemal heartbeat as 
an imprinting stimulant that has a soot
hing effect on the infant, while Weiland 
and Sperber (1970) postulated that pref
eren ce for holding a baby on the Ie ft arm 
serves primarily to relieve anxiety in the 
adult carrier. Results of our own studies 
support these two hypotheses. However, 
the infant mayalso play a key role in 
molding matemal beha vi or pattems. An 
infant's response to stimulation with 
sound, light and touch, has proven to be 
asymmetrical under certain conditions. 
Correlations exist between the initial 
head-tuming response of infants two days 
postpartum and matemal holding prefer
ence two to three weeks later (Ginsberg, 
Fling, Hope, Musgrove & Andrews, 
1979). This could imply that right-hold
ing is appropriate in normal newboms 
that show left-side preference in their 
beha vi or responses. In sick, premature 
and/or separated newboms, deviation 
could be a sign of disturbed neonatal be
havior, because the percentage that show 
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right-tuming responses to stimuli is 
higher. 
Meshing ofthe mother-infant dyad re
flects the inbom or imprinted capacities 
ofboth individuals. A number of studies 
have addressed the reactive capacity of 
the newbom and its influence on the en
vironment. Bowlby stated that infant's 
smiling, crying, clinging, sucking and 
following are activities that may produce 
and facilitate matemal behavior; the be
havior is intended to achieve attachment 
and matemal care. Although some au
thors (De Chäteau, 1976) are criticalof 
Bowlby's explanation for all five types of 
infant behavior, i.e., to bring about prox
imity of the mother and re sult in their 
mutual attachment, they all agree that 
smiling plays a role in the growing 
mother-infant relationship. Infant crying 
may have different causes and be seen as 
a way of communicating with the adult. 
Using spectrographic analysis, Wa sz
Höckert, Lind, Vuorenkoski, Partanen 
and Valanné (1968) were able to identify 
four types of infant cry in the neonatal 
period: the birth-cry, the hunger-cry, the 
pain-cry and the pleasure-cry. These dif
ferent types of cry may be specific sig
nals to the mother with the intention of 
producing a specific response. In lactat
ing primiparous mothers, the hunger-cry 
caused an increase in the temperature of 
the breasts. Experience seems to influ
ence the level of this reaction: the longer 
the mothers had listened to their own in
fant's crying, the higher their skin tem
perature became. Some mothers showed 
a weak reaction, while others showed a 
strong one. 

Blauvelt and McKenna (1968) studied 
infants' special capacity to respond to the 
environment provided by their mothers. 
Tactile stimulation of an infant's face 



from the ears to the lips resulted in turn
ing of the infant's face towards the 
mother. This head turning and orienting 
towards the mother's face might stimu
late matemal care. Turkewitz, Moreau 
and Birch (1968) noted that normal in
fants were more responsive to stimulation 
in the right perioral region than in the 
Ie ft. As described above, an infant's pref
erence for turning to the right and look
ing to the right may be a species-specific 
adaptation to matemal holding on the 
left. By looking and turning to the right, 
the baby can see its mother. On the other 
hand, an infant's preference for looking 
and turning to the right could also be a 
signal in favor of being held in the left 
arm. 

Infant adaptive beha vi or is highly 
suitable for the creation of a representa
tional world of this sort, as described by 
Lebovici (1995). In a similar way to the 
feeding situation, the holding situation 
may encompass repetitive elements that 
are necessary for the development of 
mental representations and a sense of 
"self'. Af ter birth, the infant gradually 
learns to appreciate its mother and this 
becomes more specific the more the in
fant is exposed to her. Symptoms of dis
tress during feeding by care providers 
other than the mother may partly be ex
plained by this observation. In many clin
ical cases of feeding problems in adoles
cents (anorexia, boulimia), a thorough 
anamnestic interview will of ten reveal a 
history of very early feeding difficulties. 
Either the infant was difficult in the neo
natal period or interaction during early 
feeding sessions did not proceed 
smoothly. The clinical importance of this 
observation is clear. 
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Correlations between early mother
infant interactional patterns and later 
development 

Primiparous mothers and their infants 
(N=22) who had had an extra 15-20 min
utes skin-to-skin and suckling contact 
(P+) during the first hour af ter delivery 
displayed different behavior, breast-fed 
their infants several months longer and 
expressed different opinions about child 
rearing practices during follow-up at 36 
hours, 3 and 12 months compared to a 
control group (P) of infants (N=20) who 
received routine care immediately af ter 
birth (De Chateau, 1976). The results of a 
three-year follow-up study on these 
mother-infant pairs are presented below. 
Details of the allocation procedure, basic 
conditions, selection procedures and 
methods have been published elsewhere 
(De Chäteau, 1976; De Chäteau & 
Wiberg, 1977a, 1977b, 1984). At three
years follow-up, the mothers and children 
werd invited to spend a day at the hospi
tal. The evaluation procedure included 
questionnaires, interviews, developmen
tal screening, measurement of hormone 
levels and analysis of video-tapes of the 
mothers and children during free play 
(Wiberg, Humbie & De Chäteau, 1989). 

The questionnaires and interviews 
revealed only a few differences between 
the mothers in the two groups. When 
asked in retrospect about the period im
mediately after delivery, a large propor
tion of the mothers in the routine care 
group had experienced the time with their 
infant as insufficient. Very few mothers 
in the extra contact group expressed this 
opinion. This was the only significant 
difference between the mothers in the 
two groups. Trends were found on the 
following issues: Although actual care 



facilities for the children and time spent 
outside the home were almost identical in 
the two groups, a larger proportion of the 
mothers in the routine care group ex
pressed the wish to spend more time with 
their three-year aid child. Twice as many 
siblings had been bom in the extra con
tact group during the three-year follow
up period; the spacing between the sib
lings was somewhat shorter in the routine 
care families (M = 26.3 vs. M = 28.1 
months). The number of ongoing preg
nancies at the time of follow-up was the 
same (four) in each group. 

Two significant differences were 
found between the two groups the chil
dren. The extra contact children had be
co me stubbom at a younger age than the 
children in the routine care group. A 
larger proportion of the extra contact 
children were continent during the day at 
18 months. Language development, mea
sured in term of success in mastering 
two-word sentences at the age of 18 
months, seemed to have been a little 
faster in the extra contact children, espe
cially the boys. 

The following results support those 
presented above, but were not significant: 

A higher proportion of the children in 
the extra contact group (P + group: N = 6 
and P group: N = 3) slept through the 
night, while relatively more children in 
the routine care group (P group: N = 9 
and P+ group: N = 5) woke up at night. 
Transitional objects were used equally by 
the children in the two groups (P group: 
N = 12 and P+ group: N = 12). 

Demographic characteristics were 
similar in the two groups, e.g., parental 
occupation, satisfaction with employ
ment, time-off because of illness. Day
care and other child care arrangements 
were almost identical. The general health 
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and the number of visits to hospitals and 
baby clinics were also similar in the two 
groups. 

The results of the Denver Developmental 
Screening Test (DDST) are classified into 
the following three categories: normal, 
questionable and abnormal. The data 
showed anormal age distribution and 
there were no differences between the 
two groups as a whole or between boys 
and girls. None of the children had a de
lay in psychomotor development. Efforts 
were made to test the children alone, but 
in about half of the cases one of the par
ents was present. Twice as many boys (N 
= 10) as girls (N = 5) were accompanied 
by aparent. The proportions were similar 
in the two groups. 

Table 1 shows the mean adrenaline 
and noradrenaline excretion values in the 
two groups of boys and girls, mothers 
and fathers during mother-child play, 
separation, lunch and rest in the hospital. 
The traveling time to the hospital and the 
means of transportation differed between 
families . Therefore only measurements 
obtained at noon, 1.00 p.m. and 3.30 p.m. 
were used. Catecholamine excretion rates 
per kg body weight and per minute were 
about twice as high in the children as in 
the parents. Analyses of variance for re
peated measurements were performed 
and revealed that the difference in nor
adrenaline excretion between the routine 
care and extra contact mothers was sig
nificant, FI.1 6 = 4.71, P <0.05 . However, 
as the data of several subjects were miss
ing, the number of subjects in the 
ANOV A was smalI. Therefore paired t
tests were also performed. 



Table I. Means of adrenaline and noradrenaline excretion during different conditions at hospital follow-up 

Time ofday 12.00 noon 1.00 p.m. 3.30p.m. 

P group P+ gro~ P group P+ group P group P+ group 

MI n Mln MI n M I n MI n MI n 

Adrenaline Girls 0.97 4 1.23 7 1.08 3 0.96 9 1.08 3 1.23 6 

excretion Boys 1.86 6 1.58 7 1.04 7 1.67 7 0.94 8 1.73 7* 

(pmol/minlkg) Mothers 0.72 10 0.71 13 0.38 II 0.64 18* 0.63 14 0.94 14 

Fathers 0.87 10 0.82 12 0.62 10 0.53 13 0.71 13 0.59 13 

Noradrenaline Girls 4.74 4 3.67 7 3.32 3 4.41 9 4.88 3 4.29 6 

excretion Boys 5.48 6 4.59 6 4.90 7 5.74 9 3.54 8 5.44 7* 

(pmol/minlkg) Mothers 2.01 10 2.55 13 2.04 11 3.08 18* 2.24 14 3.32 14* 

Fathers 2.36 10 1.89 12 2.11 10 1.95 13 1.78 13 1.87 13 

. From: Wlberg, Humbie & De Chateau, 1989 

P (P+) = primiparous mothers and their infants given routine care (extra contact) after delivery. 
M= mean value. * = p<0.05 . t-test 

A trend was found that the extra contact 
mothers and the extra contact boys ex
creted more adrenaline and noradrena
line. There was no significant difference 
in cortisol excretion between the two 
groups. 

In the quantitative analysis of mother 
and child behavior, no significant differ
ence was found between the two groups 
(routine care vs. extra contact) as a whole 
(chi-square test), but the following trends 
were noticed: Mothers in the extra con
tact group smiled/laughed and touched 
their infants more actively than the moth
ers in the routine care group. Children in 
the extra contact group smiled/laughed 
more 
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towards their mother and were also sit
ting further away from her than the chil
dren in the routine care group. 

A within-group comparison based on 
the gender of the child revealed the fol
lowing: Extra contact girls touched their 
mother more than the extra contact boys 
did. Routine care girlS looked signifi
cantly more of ten at their mothers 
(p<O.05) and they also smiled and 
laughed more of ten than the boys did. 
Mothers in the routine care group looked 
more frequently at their daughter than at 
their son. Extra contact mothers with 
boys smiledllaughed more of ten than rou
tine care mothers with boys. 
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Fig. I . Results ofthe qualitative analysis ofthe mothers' interactive behavior during free play. P (P+) = primipa
rous mothers and routine care infants (extra contact) after delivery (from Wiberg, Humbie & De Chäteau, 
1989). 

In the qualitative analysis of rnother-child 
interaction two significant differences 
were found between the routine care and 
extra contact groups (Fig. 1). The extra 
contact mothers gave more encourage
ment and instructions to their children 
than the routine care mothers did. Small 
trends were noticed that the extra contact 
mothers were somewhat more authoritar
ian and demanding than the routine care 
mothers. The opposite was found for sup
port and laissez-faire behavior. The chil
dren's conduct was comparable in the two 
groups. 

The ernotional clirnate during interac
tion was assessed on a five-point scale. 
The mean value in the extra contact 
group was 3.4, while in the routine care 
group it was 3.3. The extra contact girls 
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and their mothers had the highest mean 
value (3.6). Verbal communication type 
was measured in four categories. Mono
logue by the child, parallel monologue 
and matemal one-way communication 
were observed with the same frequency 
in the two groups; the latter was more 
common in the mothers with boys. Dia
logues between mother and child were 
somewhat more common in the extra 
contact group. Level of play was similar 
in the two groups. Four out ofthe el even 
boys in the extra contact group displayed 
the highest level ofplay, i.e., role-play
ing. Only one out of the eleven routine 
care boys was judged to have achieved 
the same level ofplay. 



Confliets C onflict-solving 

16 T - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

14 ----- ------- ---- -- - ------ -- --------

12 

10 

8 

6 

4 

2 

o 

• p<O,025 I D P group (n= 18) • P+group (n= 19) 

Fig. 2. Results ofthe analysis of conflicts during mother and child free play. P (P+) = primiparous mothers and 
routine care infants (extra contact) after delivery (from Wiberg, Humbie & De Chäteau, 1989). 

Conflicts arose in all the mother-child 
dyads, with the exception of one mother
daughter pair in the extra contact group. 
Conflicts appeared at approximately the 
same time in all the dyads in the two 
groups. In the routine care group, con
flicts arose after a mean of 14.7 minutes 
on the videotape, while in the extra con
tact group this occurred after a mean of 
12.8 minutes. Articulated conflicts were 
more common in the extra contact group 
(Fig. 2). Regardless of the type of con
flict, significantly more conflicts were 
solved in the extra contact group. Six out 
of the el even extra contact mother-son 
dyads solved their conflicts in contrast 
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with two out of the eleven routine care 
mother-son pairs. 

Perhaps the most interesting results 
were connected with hormone analysis. 
Our results confirmed previous findings 
that adrenaline and noradrenaline excre
tion are sensitive measures of psycholo
gical arousal in children as weIl as in 
adults (Lundberg, De Chäteau, Winberg 
& Frankenhaueser, 1981). 

It is of special interest to note that 
although the absolute levels of 
catecholamine excretion per kg body 
weight differed between the children and 
adults, the magnitude of the response was 
almost identical. Urinary levels of cate
cholamines seem to provide a useful in-



dex of psychological arousal in young 
children, but direct levels of subjective 
intensity may be difficult to measure. 
This study also compared the urinary ex
cretion levels of adrenaline and noradren
aline in the children and their parents un
der different conditions at the hospital 
follow-up. The only consistent pattern 
seemed to be a somewhat higher cate
cholamine level in the extra contact 
mothers compared to the routine care 
mothers. A similar but weaker relation
ship was found for boys. The difference 
in catecholamine excretion between the 
two groups increased during the day. This 
covaried with increasing stress and was 
most obvious af ter the video-taping ofthe 
mother and child at play. The level of 
stress expressed by the increase in cate
cholamine excretion was highly corre
lated with the nature of the conflicts that 
were observed during the free-play ses
sion. In the extra contact group, more 
articulated verbal conflicts arose (see 
Figure 2) than in the routine care group. 
The excretion of catecholamines in the 
former group was significantly higher 
during that sampling period and the next 
one. The general trend in the extra con
tact group during the day at the hospital 
was an increase in catecholamine excre
tion in the mothers and boys, but a 
smaller increase in the girls. This was not 
the case in the routine care group. During 
the free-play session, mother-child inter
action in the extra contact group was 
characterized by matemal encouraging 
and instructing behavior. In the routine 
care group, the mothers tended to be less 
demanding and displayed more laissez
faire behavior (see Figure 1). These find
ings are in agreement with the results of 
previous studies in which stress was in
duced by achievements tasks. The extra 
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contact mothers excreted more catechol
amines and were more demanding, gave 
more instructions and encouragement and 
thus created an atrnosphere in which their 
children, especially the boys, would per
form better. The sex differences observed 
in these children are consistent with those 
found in other studies on adults and chil
dren. 

The results of this study support our 
earlier notion that early mother-infant 
contact can influences the development 
ofthe mother-child relationship in sev
eral respects, also on a more long-term 
basis. 

Clinical case study 

Autistic disorder (AD) is presently con
sidered to be a developmental disability 
with multiple, but usually unknown, 
biologically-based etiologies. It is charac
terized by cognitive, communicative and 
social deficits. Language retardation is an 
almost invariabie feature of AD and is 
generally the primary reason for a psychi
atric examination. So far there have been 
few systematic studies on preverbal vo
calizations in autistic children. However, 
clinicalobservations and parental reports 
suggest that in such children, the devel
opment of babbling is usually delayed 
and in some children, it may be reduced 
in amount and deviant in quality (Ricks, 
1972; Rutter, Bartak & Newman, 1971). 
In the youngest age groups, language im
pairment is especially notabIe and, apart 
from IQ, it has proven to be the best pre
dictor of the later psychosocial outcome 
in autistic children. Capute et al. (1986) 
showed that the early attainment of lan
guage milestones is predictive of cogni
tion in infancy. Massie and Rosenthal 



(1984) and Adrien et al. (1990) 
demonstrated the value of home videos 
for studying the early behavior of chil
dren who are later diagnosed as being 
autistic. We briefly present one of our 
patients as a case study. 

Our patient (R) was videotaped by her 
parents several times from birth to 14 
months of age (Eriksson & De Chäteau, 
1992). When she was referred to our 
clinic at the age of 2 years and 7 months, 
videotaping was continued in order to 
further document this case. R is the sec
ond child in the family. She was bom 
af ter anormal pregnancy and delivered at 
42 weeks of gestation with normal Apgar 
scores. Her birth weight was 5,390 
grams, length 57 cm and head circumfer
ence 36 cm. Her mother's blood-glucose 
levels were checked during pregnancy 
and found to be within the normal range. 
The parents and the older brother are tall. 
Their development was normal. Accord
ing to the parents, R developed normally 
during the first year. Her communicative 
behavior was also normal. She smiled, 
laughed, babbled and played peek-a-boo. 
She played with toys in an age-appropri
ate manner. At 12-13 months, the parents 
first noticed that R was losing interest in 
her surroundings. As yet there was no 
indication of R having any disorders. 

We could confirm the child's history 
reported by the parents by looking at the 
video-tapes. At 8 months R waved good
bye and played peek-a-boo. At 11-12 
months of age she walked without sup
port. She babbled in an age-appropriate 
way with reduplicated syllabIes; played 
with a car, ate well, pointed at objects 
when asked. At 13 months of age she was 
very quiet and hardly used any language 
at all. She was Ie ss active in her play, sat 
on the floor and played with a book in a 
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stereotyped repetitive way. R seemed 
more withdrawn and showed little inter
est when the parents called her name. 
When R was 2 years old, her mother told 
the doctor at the Child Health Clinic that 
her speech was delayed. R was referred 
to our hospital at 2.7 years of age. She 
then showed all the symptoms of AD ac
cording to the DSM-III-R criteria (Amer
ican Psychiatric Association, 1987). She 
was withdrawn and preoccupied with 
rocking or spinning her mother's hair. 
She showed no interest in other people or 
playthings. She did not utter any words 
but only monotonous sounds, except for 
some phrases from a children's song. Our 
examination revealed that R's gross mo
tor development corresponded with 2.2 
years of age, her fine motor skills with 1 
year and her mental development, me a
sured using the Griffith scale, with 1.6 
years of age. The somatic examination, 
CT scan, MRI and EEG were all normal. 
Metabolic screening was normal. Screen
ing for infections known to affect the 
brain was negative and her brain stem 
audiometry was normal. 

The video-tapes from 11-12 months 
and from 31 months were analyzed by 
two independent observers using the 
Childhood Autism Rating Scale (CARS; 
SchopIer, Reichler, DeVellis & Daly, 
1980). At 12 months, R's score was 15-
15.5 points, which represents nonautistic 
behavior. In contrast with this observa
tion, her score on the CARS at 31 months 
was 48.5-49 points, which reflected the 
typical behavior of an autistic child (>30 
points = AD). 

The video-tapes recorded by the par
ents were sometimes ofpoor quality, but 
clear enough to ob serve the quality of R's 
development. The quantity of different 
types of comrnunicative behavior could 



not be estimated, because the video-tapes 
showed only short sequences of R's be
havior. Although R seemed to have de
veloped norrnally during her first year 
without any delays, she became with
drawn in a period of only a few months, 
without any obvious medicalor biologi
cal reason. At 10 year of age, her score 
on the CARS was norrnal and, although 
her autistic symptoms could be detected 
on the video-tape, her mother had not 
spotted this until her child was 2.3 years 
old. In R's record from the Child Health 
Clinic only a tendency towards strabis
mus was noted. The video-tapes provided 
us with a unique opportunity to study her 
preverbal communicative beha vi or. Her 
stages of speech development during the 
first year were norrna!. At 13 months, her 
preverbal vocalization was deviant in 
both quality and quantity as described 
earlier. 

This case report is interesting because 
the video-tapes enabled us to confirrn the 
parents' report that R had developed nor
mally during her first year. It also showed 
us that if communicative screening tests 
had been used routinely at the Child 
Health Clinic, R's divergent and peculiar 
behavior would have been noted at a 
much earlier stage and she and her family 
would most probably have received ade
quate help at that time. This case report 
also showed that as early as at 12 months 
of age, the parents noted aberrant behav
ior in their infant. Earlier norrnal interac
tion and attachment behavior had 
changed, leaving the parents confused 
and worried. Obviously the parents had 
drawn the correct conc1usion from their 
observations. These suspicions were later 
confirrned by the development of a full
blown autistic disorder. 
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Long-term psychiatrie follow-up from 
infancy to adulthood 

During the period 1953-1955, a total of 
2364 children aged 0-18 years were dis
charged from the Child Guidance Clinic 
(CGC) in Stockholm. A subgroup of 125 
infants (68 boys, 57 girls), who repre
sented 5.2% ofthe primary group, were 
under the age of 3 years at the time of 
discharge. Thirty years later, a follow-up 
study was conducted on these individuals 
by examining official registers. The par
ents had all consulted the CGC because 
they had been experiencing problems 
with their children. However, many of 
the parents showed psychiatric symptoms 
themselves (Currnan & Nylander, 1975, 
1976; De Chäteau, 1993). The infants' 
and parents' psychiatric diagnoses and 
treatment during initial contact with the 
CGC are summarized in Table 2. 

Seventy-seven percent of the infants 
were judged to have norrnal mental 
health or to display mild environmental 
reactions. Behavioral disorders, mental 
retardation and psychosomatic diseases 
accounted for 23% ofthe diagnoses. The 
distribution of the diagnoses among the 
sexes was almost identical, with the ex
ception of mental retardation, for which 
the sex ratio was nine boys to one gir!. 
The parents showed a greater preponde
rance of mental disturbances than the in
fants. In 41 % of the families, mental dis
turbances were present in a slightly 
higher proportion of the families with 
boys. 

The parents who consultated the CGC 
reported an average of 2.4 symptoms per 
infant. The most common symptoms 
were insomnia, aggressive behavior, eat
ing disorders, separation anxiety and hy
peractivity. Half ofthe infants were 



treated for less than 6 months, while the 
other half received treatment that lasted 
for more than 6 months (Tab Ie 2). In 21 
cases (17%) the infant was placed in fos
ter care or in an institution. The parents 
agreed with this decision in somewhat 
less than half of these cases. Fourteen of 
these infants were boys. 

During fol1ow-up 30 years after dis
charge, the fol1owing sourees of in forma
tion were used: registers kept by child 
and adolescent psychiatrie care clinics or 
centers and mental hospitals for inpa
tients; the Social Welfare Board Register 
(Social Register); the Register of Crimi
nal Offenses (Criminal Register); the Na
tional Board of Excise Register, the Tem
perance Board 

Register (Temperance Board) and the 
National Social Insurance Board Register 
(lnsurance Board). 

Seventy-five out ofthe 125 infants 
(60%) who were discharged from the 
CGC between 1953 and 1955 appeared in 
one of the five registers used for fol1ow
up 30 years later. This proportion was 
similar to that in the whole group of 2364 
children aged 0-18 years (62.9%,p=.4; 
n.s.). 

Records were found most commonly 
in two of the registers, those kept by the 
psychiatrie clinics and the Social Welfare 
Board, but many of the patients appeared 
in more than one of the registers during 
the fol1ow-up period (Tables 3 and 4). 

Table 2. Infant and paren tal psychiatrie diagnoses and treatment at the Child Guidance Clinics from 1953 to 
1955 

Boys Girls Total 
(n = 68) (n = 57) (N = 125) 

Infant diagnosis 
Healthy 18 (26%) 11 (18%) 29 (23%) 
Mild environmental reactions 32 (45%) 36 (63%) 68 (54%) 
Behavior disorder 6 (9%) 9 (15%) 15 (12%) 
Mental retardation 9(13%) 1(2%) 10 (8%) 
Psychosomatic disease 3 (4%) 1(2%) 4 (3%) 

Paren tal diagnosis 
Neurosis 28(41%) 18 (26%) 46 (37%) 
Psychiatrie illness 2 (3%) 0(0%) 2 (2%) 
Mental retardation 3 (4%) 0(0%) 3 (2%) 

Matemal diagnosis 21(31%) 13 (19%) 34 (27%) 
Patemal diagnosis 12 (18%) 6 (9%) 18 (14%) 
Contactltreatrnent 

Shorter than 6 months 34 (50%) 30 (53%) 64 (51%) 
Longer than 6 months 34 (50%) 27 (47%) 61 (49%) 
Compulsory placement 7 (10%) 5 (7%) 12 (10%) 
Voluntary placement 7 (10%) 2 (3%) 9 (7%) 
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Table 3. Number ofpatients in different registers during the follow-up period 

Boys Girls Total 
(n = 68) (n = 57) (N= 125) 

Psychiatrie Institution 29 (43%) 24 (42%) 53 (42%) 
Social Welfare Board 36 (53%) 20 (35%) 56 (45%) 
Criminal Register 13 (19%) 2 (4%) 15 (12%) 
Temperanee Board 13 (19%) 2 (4%) 15(12%) 
Insurance Board 4 (6%) 2 (4%) 6 (4%) 

Table 4. Number ofpatients on various registers during the follow-up period 

Boys 
(n = 68) 

In one register 21 (31%) 
In two registers 9 (13%) 
In three registers 16 (24%) 
In four registers 1(1%) 

Total 47 (69%) 

Twenty-nine infants (23%) were suffer
ing from behavioral disturbances, mental 
or psychosomatic diseases. At follow-up, 
the 10 patients (8%) with mental retarda
tion all had the same diagnosis and were 
therefore exc1uded from this part of the 
analysis of psychiatric symptoms. More 
of the females who had a psychiatric di
agnosis during infancy sought psychiatrie 
help as adults than the males with a simi
lar diagnosis. In the mentally normal in
fants, the proportions were similar. A 
total of 55% ofthe individuals who ap
peared in the register(s) had aparent with 
amental deficiency. This was found in 
only 21 % of the non-registered infants 
(X2=6.1;p~ 0.01). More boys (48%) than 
girls (26%) had aparent with amental 
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Girls Total 
(n = 57) (N= 125) 

17 (30%) 38 (30%) 
7 (12%) 16 (13%) 
4 (7%) 20(16%) 
0(0%) 1(1%) 

28 (49%) 75 (60%) 

deficiency (X2=7.8; p~ 0.005) . Table 2 
shows that 51 out of the 125 infants had 
either one or two parents with a psychiat
ric diagnosis. At follow-up, 43 of these 
individuals were identified in one or sev
eralof the registers, as opposed to 32 out 
ofthe 74 in whom this factor was lacking 
(X2=21.2;p~ 0.01). Both the parents of 
eight individuals had a diagnosis of men
tal insufficiency. All but one of these par
ents were judged to be neurotic at the 
CGC. (The exception, who had a diagno
sis of reactive psychosis, was the father 
of a boy). In six cases, the infant was 
found to be healthy. Although there were 
only a few cases, the proportion of indi
viduals noted in one or more registers 
appeared to be about the same as in the 



total group. This suggests that a diagnosis 
of neurosis in both parents does not have 
any substantial influence on the long
tenn outcome. 

There were no differences in the num
ber of consultations and treatments given 
at the CGC or in the duration of consulta
tion and treatment between the sexes. 
However, after consultation placement 
outside the home was more common in 
boys than in girls (21 % vs. 12%). Volun
tary placement was also relatively more 
common in the boys. Regardless of the 
mode of placement, the outcome of the 
21 infants placed outside the "biological 
home" did not differ from that of the total 
infant group. Of these 21 infants, 62% 
appeared in one or more of the registers 
at some point during the follow-up pe
riod. 

Sixty percent of the youngest patients 
who were examined at the Stockholm 
CGC during the 1950s appeared in one or 
several of the government registers 30 
years later. A similar proportion of re
cords was found in a follow-up study on 
children of 0-18 years of age over the 
same period of time, using the same tech
nique (De Chäteau & Nylander, in press). 
The notion that early treatment influences 
the prognosis in a positive way could 
therefore not be substantiated by the re
sults ofthis study. This does not imply 
that we should not increase our efforts to 
identify very young individuals who need 
psychiatric care and treatment. Instead it 
forces us to critically reflect on our meth
ods and to adjust them in such a way that 
they become more effective. In this 
study, the number of subjects who were 
suffering from a psychiatric illness and 
needed help from the Social Welfare Bu
reau was much larger than the number in 
the general population of a comparable 
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age in Stockholm (De Chäteau & 
Nylander, in press). This cohort is unique 
in many respects (Cunnan & Nylander, 
1976) and therefore no valid control 
group is available. Inc1usion of patients 
occurred only during a limited period of 
time. They were discharged either af ter 
psychiatric care and treatment had re
sulted in adequate social adjustment, or 
because the parents were unwilling to 
continue attending the CGc. The children 
in the sample did not display any severe 
social maladjustments or psychiatrie and 
psychologie al problems (Cunnan & 
Nylander, 1976; De Chäteau, 1990). 
Seventy-six percent of the sample of in
fants were considered to be healthy or to 
have shown mild reactions to their envi
ronment at that time by the CGC staff. 
Nevertheless, our follow-up c1early 
demonstrated that the outcome was far 
from encouraging. At the CGC, many of 
the disorders were judged to be relatively 
mild and not to pose much threat to the 
children's mental health and develop
ment. The question arises as to whether 
these judgements were well-founded and 
whether it may have been possible to de
tect or foresee all the difficulties and 
hardships. In the 1950s, it was generally 
accepted it was very important to refer 
patients to the CGC during an early stage 
of their maladjustment. However, chil
dren under the age of 3 years constituted 
only 5% of the total cohort. In our experi
enee, professional help is not sought for 
children because they are in urgent need 
of it, but because they are causing serious 
problems in their environment. If this is 
true, then it is not surprising that as adults 
they show such poor social adjustment 
and have so many other problems and 
difficulties (De Chäteau, 1991). 



Concluding remarks 

In the above a number of selected exam
pIes are given to illustrate the possible 
connections between early interactional 
experiences and later normal or 
psychopathological development. In a 
recent review of the relationships be
tween mental disorders in childhood and 
in adulthood, Rutter (1995) concluded 
that there is strong and specific continuity 
of depressive disorders. 

Information can also be gathered from 
studies on risks at birth. In an investiga
tion on neonatal separation, Bamett et al. 
(1970) allowed a group ofmothers to en
ter the premature baby nursery from the 
second day af ter birth and to touch and 
handle the infant in the incubator. Com
pared to the mothers without this extra 
contact, the mothers in the experimental 
group showed greater commitrnent to 
their infants, more confidence in their 
mothering skills, greater care-providing 
skills and provided the infant with more 
stimulation. Leifer et al. (1972) found 
differences in matemal attachment be
havior, smiling and close bodily contact, 
between mothers of full-term versus pre
term infants. Lower matemal self-confi
dence (Seashore, 1973) was found in the 
primiparous mothers who had been sepa
rated from their premature infant for 3-12 
weeks than in the primiparous mothers 
who had been permitted to have physical 
interaction and contact during this period. 
This difference was not found in multipa
rous mothers. In a retrospective study, 
Stem (1973) found that prematurity and 
separation were strongly correlated with 
child abuse. In a classical carefully con
trolled prospective study on 670 infants, 
Wemer et al. (1967) provided evidence 
that if an infant had suffered some disad-
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vantage at birth (e.g., perinatal asphyxia), 
then poor environmental circumstances 
reinforced the existing disadvantage, 
while favorable postnatal social influ
ences compensated for it. In our own 
studies, right-holding beha vi or was high 
in mothers who had been separated from 
their infant and was also related to more 
pre- and postnatal anxiety in the relation
ship with the infant (De Chàteau, Mäki & 
Nyberg, 1982). Many men and women 
begin parenthood with feelings of insecu
rity and low self-confidence about their 
credibility as prospective parents. The 
reasons for this are complicated. Fre
quently, feelings of inadequacy go back 
to the individual's own early experiences 
and relationship with his or her own par
ents. Psychological, medical and social 
information, as weIl as support, may neu
tralize part ofthis anxiety. However, ad
justrnent to the parental role, sensitivity 
to the infant's needs and the ability to 
meet the infant's demands, is probably 
more emotional-empathic than cognitive 
(Winberg & De Chàteau, 1982). If men 
are not as well-prepared in this respect 
than women, as is indirectly indicated by 
their behavior, more effort should be 
made to activate and promote their feel
mgs. 

Studies on correlates of early mother
infant interaction generate a number of 
interesting issues. The relatively short 
period of extra contact during the first 
hour after delivery can in itself hardly 
explain the differences in mother-infant 
interaction and child behavior later on. 
During this early contact, however, 
mother and infant may have had the op
portunity to exchange signals which stim
ulate mother-infant synchrony. Conse
quently, development ofthe mother-in
fant relationship may proceed more 



smoothly. Other variables, such as the 
personality of the mother, family and so
cial background, parental age and health, 
are possibly of equal importance, as may 
also be true for the mother's relationship 
with her husband, her own parents, plan
ning and course of pregnancy, mode of 
delivery and so on. From a biological 
point of view, taking care of a newbom 
child is a delicate matter. The optimal 
physical condition for the newbom child 
is characterized by fairly narrow bound
aries, which is also the case with regard 
to many physiological processes. Parents 
and scientists are not always aware of 
these boundaries and their importance 
has not always been carefully observed. 
There should be no great departures from 
a new bom infant's needs. During the 
sensitive phase of very early develop
ment, these needs are probably best 
served by pattems of matemal and pater
nal behavior that for the most part are 
genetically determined. Perhaps our task 
should be to provide parents with condi
tions on our delivery, matemity and neo
natal wards that most closely meet their 
needs and those of their newbom infant. 

The conclusion that can be drawn 
from these studies and its impact on peri
natal care is impressive. However, this in 
itself constitutes a danger. If a new rou
tine is introduced to replace an old one, 
then its practical application must take 
place with great sensitivity. Such a 
change should not be too rigorous, even 
when there is evidence of a positive im
plication for perinatal care. Right from 
the start, infants differ markedly from 
each other; their families have different 
capabilities and backgrounds. Any sys
tem must be flexible enough to meet the 
individual requirements of each and ev
ery family. The danger oftoo much gen-
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eralization on the basis of contemporary 
research into mother-infant relationships 
is not just an illusion. 

Our case report gives ri se to another 
important question regarding non-optimal 
communication between parents and the 
existing medical system. The parents 
were convinced of the fact that their little 
girl had a serious delay in development 
and emotional interaction at a much ear
lier stage than the medical establishmen.t. 
In this way, it took however quite some 
time to find the right channels through 
which treatment, support and help could 
be provided. Delay in correct manage
ment is still frequently observed, espe
cially in cases of severely affected young 
children and this has great bearing on the 
possibilities for treatment and future 
development. 

The outcome of the longitudinal, pro
spective follow-up study on a group of 
former CGC patients did not seem to be 
very encouraging. A major finding was 
that the majority of this very young CGC 
population, with mild adjustment prob
lems, suffered from a number of difficul
ties later on. Significant predictive fac
tors were the sex of the child and the 
CGC diagnosis of the parents. These 
findings were supported by comparable 
studies on older children (Dahl, 1965; 
Sundby, Sommarchild & Kreyberg, 
1968). The implication of these findings 
for practical purposes is that even mild or 
moderate adjustment problems in early 
infancy may lead to severe maladjust
ment in adulthood. Evaluation methods 
during the 1950s may have been less than 
adequate. Therefore the severity of the 
diagnoses may not have been correctly 
interpreted. On the other hand, we be
lieve that diagnostic skills during the ini
tial phase of contact with the CGC were 



of good quality. Discrepancies between 
these two observations are still poorly 
understood and clearly need more de
tailed study (De Chäteau, 1991). 

Our own experience shows quite 
clearly that early interactional patterns 
have a bearing on later development. 
Correlations between early interactional 
patterns and the later mother-infant rela
tionship illustrate such a connection. 
However, little is known about the pro
cesses by which such continuity is medi
ated. 
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J. M. Riksen-Walraven & 
M.A.G. van Aken 

5. Effects of two mother-in
fant intervention programs 
upon children's development 
at 7, 1 0, and 12 years 

Abstract 

In this study, the effects at elementary 
school age of two different intervention 
programs carried out by lower-class 
parents when their children were 9 to 12 
months old are examined. The first pro
gram, which has been shown to positively 
affect infants' cognitive development at 
12 months by enhancing the amount and 
variety of stimulation provided by their 
parents, was not found to have the pre
dicted long-term effect upon children's 
intelligence. The second program, which 
has been shown to promote infants' com
petence motivation at 12 months by en
hancing parents ' responsiveness, was 
found to have the predicted long-term 
effect upon ego-resiliency for girls, but 
not for boys. 

Introduction 

In this chapter we present data from the 
so-called Arnhem Study, a longitudinal 
study that started as an intervention ex-
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periment with 100 lower-class parents 
and their 9- to 12-month-old infants (47 
boys and 53 girls) in the Dutch city of 
Arnhem (Riksen-Walraven, 1978). The 
children were seen in follow-up studies at 
the ages of 7 years (Van Lieshout et al., 
1986), 10 years (Mey, Van Roozendaal, 
Ten Brink, & Siebenheller, 1985), and 12 
years (Van Aken, 1991). The attrition rate 
was low: 98 children participated at the 
age of 7, 93 children at the age of age 10, 
and 89 children at the age of 12. 

In this chapter, the question of 
whether or not the effects of the early 
intervention are still visible during the 
elementary school years is of principal 
interest. Before describing our results, 
however, the purpose, procedure and re
su lts of the early intervention study will 
first be recapitulated. 

The intervention study: a recapitula
tion 

Aims of the intervention 

The ultimate goal of the intervention 
study was to contribute to the develop
ment of early intervention programs for 
the prevention of educationallags in chil
dren from disadvantaged families. It was 
a basic assumption in the study that in
fants' experiences during daily interac
tions with their parents contribute to a 
considerable degree to their development 
in areas important for their later school 
functioning. We focused on two aspects 
of the infants' development because these 
were assumed on both theoretical and 
empirical grounds to be important for 
their later development and adaptation 
(see Riksen-Walraven, 1978). In the cog
nitive realm, we tried to improve chil-



dren' s infonnation processing capacity. 
In the motivational domain, we aimed to 
promote their competence motivation 
(i .e., their motivation to interact effec
tively with the environment). Although 
we recognized that cognitive and motiva
tional development are closely inter
twined and may not be measured com
pletely independent of each other, we 
nevertheless assumed that the infants' 
development in these two areas is influ
enced by different kinds of interaction 
experiences. We hypothesized that the 
processing of infonnation in infants is 
particularly affected by the amount and 
variety of perceptual stimulation that they 
experience, while their competence moti
vation is particularly affected by the re
sponsiveness ofthis stimulation (i.e., the 
extent to which the stimulation is contin
gent upon the infants' own acts). These 
hypotheses were then examined in a field 
study with two different experimental 
manipulations. On the basis of two differ
ent intervention programs, we encouraged 
parents to either provide more perceptual 
stimulation or be more responsive to
wards their infant. Whether these inter
ventions indeed positively and differen
tiaBy affected the children's cognitive 
and motivational development was then 
examined. 

Hypothesis 1: Perceptual stimulation pro
motes information processing in infants 

As a measure of the children' s cognitive 
development, we used their rate of habit
uation to a visual stimulus (i.e., the rate at 
which their attention to a visual stimulus 
decreases with repeated presentation). 
The rate of infants' habituation is as
sumed to reflect the rate of infonnation 
processing and has also been shown to 
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predict cognitive perfonnance in later 
years (Bomstein & Sigman, 1986). The 
rate of a child's habituation to a novel 
stimulus was also assumed to be, at least 
in part, a function of experience. 

The assumption that children's infor
mation processing is affected by experi
ence is reflected in the first hypothesis of 
our experiment. We predicted that parents 
can improve their infants' infonnation
processing capacity by providing them 
with a rich variety of perceptual stimula
ti on and encouraging them to pay atten
tion to specific features of their environ
ment. The extent to which the 100 parents 
participating in our experiment stimulated 
their infant's attention was assessed dur
ing parent-child interactions in a natural 
setting. These observations took place 
both before and af ter the intervention pe
riod when the children were 9 and 12 
months old. Analysis ofthe 9-month data 
before the intervention started showed the 
infants' habituation rate to indeed be sig
nificantly related to the frequency of cer
tain 'stimulating' parental behaviors, such 
as talking to the child, naming things, 
presenting objects to the child and dem
onstrating what can be done with these 
objects. 

Hypothesis 2: Paren tal responsiveness 
promotes infants . competence motivation 

Competence motivation or 'effectance' is 
defined as a universal and innate drive to 
interact effectively with the environment 
(White, 1959). Although differences be
tween children in the strength of this mo
tive may be in part genetically deter
mined, it is also possible that different 
experiences may contribute to inter-indi
vidual differences in the development of 
competence motivation. The extent to 



which caregivers respond to signals and 
interactive behaviors (their 'responsive
ness') is deemed particularly important 
for the development of competence moti
vation in infancy. Responsive parents 
provide their infants with many opportu
nities to experience themselves as effec
tive agents. It is assumed that these expe
riences promote the development of a 
generalized sen se of competence or 'self
efficacy' in infants, which then consti
tutes the motivational basis for further 
exploration and mastery of the environ
ment (Bandura, 1977, 1982; Ford & 
Thompson, 1985; Lewis & Goldberg, 
1969; Watson, 1966). 

In the second hypothesis of our inter
vention study it was assumed that paren
tal responsiveness can promote infant 
competence motivation and that this will 
be seen in the quality of the children' s 
exploratory beha vi or and their ability to 
detect contingencies between their own 
acts and the effects thereof in a contin
gency leaming task. A score for parental 
responsiveness - the percentage of infant 
signals to which the parent gave a prompt 
and positive response - was derived from 
the parent-child interaction episodes ob
served at home. At 9 months, before the 
intervention started, the responsiveness of 
the parents was indeed found to be signif
icantly correlated with the children' s 
competence motivation. 

The intervention programs: effects at J 2 
months 

As already mentioned, the effects of two 
different intervention programs were ex
amined in our study. The Stimulation or 
's' program emphasized that 'babies 
leam a lot from what they see, hear, and 
feeI'. In this program, the parents were 
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encouraged to provide their infant with a 
great variety of perceptual experiences 
and to direct the child's attention to spe
cific features of the environment by, for 
example, pointing at things and talking 
about them. The Responsiveness or 'R' 
program emphasized that 'babies leam 
most from the effects of their own be
havior' . In this program the parents were 
encouraged to provide their children with 
opportunities to discover things them
selves, praise their children for their ef
forts, respond when their children tried to 
initiate interactions, and otherwise not 
direct the children' s attention too much. 
In both the S- and the R-programs, the 
parents received a workbook containing 
information about the development of 9-
to 12-month-old children together with a 
description of 'how children leam' ac
cording to the S- and R-principles, re
spectively. The parents were encouraged 
to put these principles into practice in a 
series of parent-infant activities and 
games outlined in the workbook. The 
workbook was also accompanied by a set 
of educational toys for use in the games. 

The program was introduced during a 
home visit when the children were 9 
months old. The experimenter presented 
the program to the child' s primary care
giver, which was usually the mother and 
in one case the father. The experimenter 
explained the principles of the program to 
the parent and also demonstrated them by 
playing some of the games with the in
fant. The programs were then carried out 
by the parent for a period of three 
months. 

We examined the effects ofthe two 
programs on the parents and children us
ing a 2 x 2 complete factorial design. 
Parent-child dyads were randomly as
signed to one of four groups: 25 dyads 



received no intervention, 25 dyads re
ceived the S-program only, 25 received 
the R-program only, and 25 dyads re
ceived a combination ofthe R- and S-pro
gram. 

The intervention programs were found 
to have the predicted differential effects 
on the parents and children at 12 months 
of age. The fifty parents who had partici
pated in the S-program (receiving only 
the S-program or both the S- and R-pro
grams) indeed showed the 'attention
stimulating' behaviors described in the S
workbook more frequently than the other 
fifty parents. The children of those par
ents who had participated in the S-pro
gram were also found to habituate signifi
cantly faster to repeatedly presented vi
sual stimuli than the children of those 
parents who had not participated in the S
program. The R-program was found to 
have a significantly positive effect upon 
the responsiveness of the parents and 
their children ' s competence motivation. 
No gender differences were found in the 
effects of the intervention programs. 

The follow-up study at 7,10, and 12 
years 

Hypotheses regarding the long-term el
fects of the interventions 

It should be emphasized that the original 
purpose of the early intervention pro
grams was to demonstrate that certain 
aspects of parental behavior can affect 
certain aspects of infant development. For 
this purpose, an intervention lasting three 
months was assumed to be long enough. 
Although the programs were not explic
itly designed for the attainment of long
term effects, we have been able to for-
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mulate a number of hypotheses about the 
specific areas where the two programs 
can be expected to have an effect. 

We expected that the S-program, 
which was directed at the enhancement of 
the children' s cognitive development, 
should influence their intelligence scores 
(hypothesis 1). 

We expected the R-program, which 
was designed to foster children' s 'com
petence ' or self-efficacy, to produce posi
tive self-expectations - that is, enhanced 
self-reliance and feelings of competence 
(hypothesis 2). These positive expecta
tions were in turn expected to motivate 
the children to actively explore their envi
ronment and to utilize their own resources 
in coping with the problems and stress 
that they encounter. Thus described, the 
concept of 'competence' appears to be 
closely related to the construct of ' ego
resiliency ' as defined by Block and Block 
(1980) : "resourceful adaptation to chang
ing circumstances and environmental 
contingencies, analysis of the 'goodness 
of fit' between situational demands and 
behavioral possibility, and flexible invo
cation of the available repertoire of 
problem-solving strategies" (pA8) . Block 
and Block also recognize the close theo
retical relationship between the two con
structs particularly when 'competence ' is 
not defined in context-specific terms but 
as a more general disposition applicable 
across domains. As our notion of compe
tence is not context specific (cf. Van 
Aken, 1992), the construct of ego-resil
iency seemed very weIl suited to focus 
upon in our search for the possible long
term effects of the R-program. For this 
reason, it was implicit in our second hy
pothesis that a positive effect ofthe R
program would be found for children' s 
ego-resiliency. 



Procedure and instruments 

Intelligence 
In the assessment wave at age 7, an ag
gregate score for intelligence was con
structed using the subtests from the SON 
nonverbal intelligence test for visual 
memory, analogies, and sorting (Snijders 
& Snijders-Oomen, 1970) and the Pea
body Picture Vocabulary Test for verbal 
intelligence (Dunn, 1965; Manschot & 
Bonnerna, 1978). At age 10, an aggregate 
score was constructed from the SON
subtests for block design, analogies, and 
combinations in addition to a test for vo
cabulary (Van Bon, 1982). At age 12, 
intelligence was measured using the short 
form of the intelligence part of the ISI, a 
Dutch standardized test for measuring 
intelligence (Van Boxtel, Snijders & 
Welten, 1982). This short form has 
subtests for vocabulary, analogies, and 
rotation of figures. 

The stability of the interindividual dif
ferences on these aggregate indices of 
intelligence was found to be .78 (p<.001) 
from age 7 to 10 (boys .81,p<.001; girls 
.75,p<.001) and .57 (p<.001) from age 
10 to 12 (boys .64,p<.001; girls .52, 
p<.OOI). 

Ego-resiliency 
At ages 7, 10, and 12, ego-resiliency was 
assessed using a Dutch translation of the 
California Child Q-set (CCQ) (Block & 
Block, 1980; Van Lieshout et al., 1986). 
The CCQ consists of 100 items contain
ing descriptions of personality and behav
ioral characteristics of children. The 
child' s teacher was asked to sort these 
100 items into nine piles ranging from (1) 
least characteristic for that child to (9) 
most characteristic for that child. The 
items had to be sorted in a forced distri-
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bution with 12 items in the middle cate
gory (neither characteristic nor uncharac
teristic for that child) and 11 items in 
each ofthe other categories. In this way, 
the Q-sort description rank orders each of 
the 100 items in terms of how characteris
tic it is for the child in question. This rank 
order is then correlated with the rank or
der provided by experts for a prototypical 
ego-resilient child. The resulting correla
tion coefficient constitutes the ego-resil
iency score for this child and can range 
from -1.00 (a very 'ego-brittle' child) to 
+ 1.00 (a very ego-resilient child). 

The stability of the interindividual dif
ferences for ego-resiliency was found to 
be .48 (p<.00 1) from age 7 to 10 (boys 
.38,p<.05; girls .46,p<01) and .56 
(p<.001) from age 10 to 12 (boys .47, 
p<.OI; girls .50p<.01). 

Results 

Because an earlier study on the same 
sample (Van Aken & Riksen-Walraven, 
1992) revealed different patterns of longi
tudinal relationships for boys and girls, 
we tested our hypotheses separately for 
both sexes. Six separate ANOV As for the 
dependent variables ofIntelligence and 
Ego-resiliency at ages 7, 10, and 12 with 
the S-program (Yes vs. No) and the R
program (Yes vs. No) as independent 
variables were performed. In Table 1, the 
mean scores and standard deviations for 
intelligence and ego-resiliency of boys 
and girls in the four experimental condi
tions are presented together with the F
values for the main and interaction effects 
for the two programs. 



Table I. Mean scores and standard deviations (in parentheses) for Intelligence (standardized scores) and Ego-resiliency 

Control S-program R-program S+R program Main effect Main effect Interaction effect 
(no program) only only S-program R-program SxR 

Intelligence 

Boys 
age 7 .17 (1.03) .32 (1.22) -.07 (1.18) -.65 (.83) < 1 4.24· 1.39 
age 10 .42 (.96) .37 (1.37) -.31 (.98) -.29 (.98) < 1 4.51· < 1 
age 12 -.34 (1.17) .13 (1.17) -.42 (1.26) -.02 (.77) 1.58 < 1 < 1 

Girls 
age 7 .07 (.99) .12 (.88) -.17 (.79) .37 (.99) 1.27 < 1 < 1 
age 10 .25 (1.08) -.33 (.96) -.16 (.78) .12 (.83) < I < I 2.69 
age 12 .07 (1.02) -.30 (1.03) .35 (.91) .42 (.63) < I 2.73 < I 

Ego-resiliency 

Boys 
age 7 .22 (.38) .01 (.37) .16 (.38) .11 (.45) 1.23 < 1 < 1 
age 10 .02 (.34) -.02 (.32) -.02 (.34) .03 (.33) < 1 < I < I 
age 12 .13 (.33) .05 (.37) .07 (.41) .10 (.31) < 1 < I < I 

Girls 
age 7 .22 (.39) .25 (.29) .41 (.33) .65 (.14) 2.19 1 \.21·· 1.66 
age 10 .17 (.44) .33 (.33) .28 (.35) .57 (.15) 5.30· 2.99' < I 
age 12 .18(.44) .26 (.37) .34 (.31) .62 (.12) 2.85' 5.27· < I 

'p < .10; • p < .05; .. p < .01; .••• p < .001 



Effects of the two programs on intelli
gence and ego-resiliency 

In the first hypothesis, a positive effect of 
the S-program upon children's intelli
gence was predicted. The upper panel of 
Table 1 c1early shows that this hypothesis 
is not confirmed: At none of the three 
ages and for neither boys nor girls the 
effect of parental participation in the S
program significantly influenced chil
dren's intelligence scores. 

The second hypothesis predicting an 
effect ofthe R-program on ego-resiliency 
was confirmed for girls. Those girls 
whose parents participated in the Respon
siveness program were found to score 
higher than the other girls on teacher
judgements of ego-resiliency at all three 
ages. The effects were fairly robust at age 
7, decreased to a nonsignificant level at 
age 10, and c1early reappeared at age 12. 
No effect ofparental participation in the 
R-program was found for boys ' ego-re
siliency scores at any age. 

In addition to testing the specific hy
pothesis about the effects of participation 
in the two programs, we examined 
whether the S-program exerted any long
term effect on children' s ego-resiliency 
or whether the R-program exerted any 
long-term effect on children's intelli
gence. This exploratory search yielded 
some unexpected results. First and as 
shown in Table 1, the R-program was 
found to have a transient negative effect 
on intelligence in boys. At the ages of 7 
and 10, boys whose parents had partici
pated in the R-program were found to 
have significantly lower intelligence 
scores than boys whose parents had not 
participated in that program. At age 12, 
this negative effect on the intelligence of 
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the boys whose parents had participated 
in the R-program was no longer evident. 

The second unexpected result we 
found was that the S-program, which 
failed to show the hypothesized long
term effect on children' s intelligence, did 
have a positive effect on ego-resiliency 
in girls. Although this effect was not as 
robust as the predicted effect ofthe R
program on ego-resiliency, it was visible 
at all ages and reached significance at 
age 10. Inspection ofthe mean ego-resil
iency scores in the four experimental 
conditions suggests that the effects of the 
S- and R-programs on ego-resiliency in 
girls are additive: Girls whose parents 
received the combined SR-program had 
by far the highest ego-resiliency scores at 
all ages followed by girls whose parents 
received the R-program only or the S
program only. Girls whose parents did 
not participate in any of the programs 
consistently showed the lowest ego-resil
iency scores. 

Analysis ofthe effects ofthe R-program 
on ego-resiliency in girls at the CCQ
item level 

In the preceding, parental participation in 
the R-program was indeed found to affect 
ego-resiliency in girls. To gain more in
sight into the nature of this effect, we 
took a closer look at the CCQ behavioral 
profiles provided by the teachers of the 
girls. In particular, we examined which 
of the 100 behavioral descriptions ap
peared to be 'typical' for girls whose par
ents participated in the R-program. In 
order to do this, pairwise comparisons 
with t-tests were used to contrast the item 
scores for girls whose parents partici
pated in the R-program with those for the 
girls whose parents did not participate in 



the program. In order to detect any robust 
effects across the entire elementary 
school period, and any age-specific ef
fects ofthe R-program, a two-step ap
proach was utilized. 

To test for robust effects across the 
elementary school period, we aggregated 
the items across the three measurement 
points and tested for differences between 
the item scores for the two groups. 

Table 2 shows that the R-program 
produced a significant difference for 21 
out of 100 CCQ-items when combined 
across the three age levels. It also shows 
that at least two broad categories of items 
are 'characteristic' for the girls whose 
parents had participated in the R-pro
gram. Most salient for these girls are a 
number of items clearly referring to the 
concepts of 'competence' and 'self-effi
cacy', which the Responsiveness pro
gram was intended to enhance in infancy. 
The R-program girls were described by 
their teachers as relatively 'self-reliant 
and confident' (item 88), 'resourceful in 
initiating activities' (item 36), 'curious 
and exploring' (item 40), 'competent and 
skillful' (item 89), and less frequently 
appearing 'to feel unworthy' (item 77), 
and 'less dependent upon adults for help' 
(item 71). In addition to being more 'self
efficacious', girls whose parents partici
pated in the R-program also appeared to 
be less anxious (items 23 and 60) and 
better able to handle stressful situations 
(items 39, 45, 46) than the other girls in 
OUT study. The item scores for the two 
groups of girls at each measurement 
point were next compared to determine 
what additional age-specific features 
might have been affected by the Respon
siveness program. Age-specific effects 
can be expected because the children' s 
CCQ behavioral profiles were not per-
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fectly stabie across the elementary school 
years. The stabilities of the inter
individual differences for the CCQ-items 
from age 7 to age 10 ranged from .00 to 
.62 (median .32), from age 10 to age 12 
they ranged from .03 to .70 (median .39). 
These variabie stabilities demonstrate 
some reasonable stability but also some 
instability in the behavioral descriptions 
over time. 

In Table 3, those items are shown 
which were found to be 'typical' for the 
R-program girls at the different ages in 
the follow-up study in addition to those 
which characterized these girls through
out the entire elementary school period. 
In the first years of elementary school, at 
age 7, the R-program girls were judged 
by their teachers as relatively task-di
rected (items 67 and 70). Compared with 
the other girls in our study, they exhib
ited little emotionally inappropriate or 
immature behaviors (items 12,91,50) 
and appeared to have few problems in 
peer relations (items 100 and 10). In 
other words, these R-girls appeared to 
have relatively few problems in adapting 
to their new school setting. At age 10, the 
Responsiveness program was found to 
have no additional age-specific effects at 
the level ofthe CCQ-items. At age 12, 
the R-program girls were described by 
their teachers as relatively attractive, in
teresting and energetic children. In com
bination with the relatively high degree 
of competence and self-efficacy that 
characterized these girls throughout the 
elementary school period, these age-spe
cific findings suggest that the R-girls 
'thrived weIl' at the end oftheir elemen
tary school period and seemed weIl 
equipped to cope with the new develop
mental tasks of adolescence. 



Table 2. Efects of the responsiveness-program on elementary school Q-sort items (aggregated across ages 7, 10, 
and 12) for girls (p<.05). 

Item no. t-value' Description 

88 4.31 Is self-reliant, confident 
36 3.93 Is resourceful in initiating activities 
40 3.60 Is curious and exploring 
38 -3.50 Has unusual thought processes 
34 -3.36 Is restless and fidgety 
96 3.36 Is creative 
89 3.35 Is competent, skillful 
39 -3 .22 Acts immobilized under stress 
53 -3.21 Is indecisive and vacillating 
35 -2.98 Is inhibited and constricted 
77 -2.81 Appears to fee I unworthy 
23 -2.77 Is fearful and anxious 
45 -2.67 Tends to withdraw or disengage under stress 
46 -2.61 Tends to go to pieces under stress 
69 2.56 Is verbal1y fluent 
71 -2.53 Looks to adults for help 
54 -2.22 Is emotional1y labile 
49 -2.21 Shows specific mannerisms 
59 2.06 Is neat and orderly in dress and behavior 
66 2.03 Is attentive and able to concentrate 
60 -2.02 Becomes anxious when the environ is unpredictable 

. . 
, Poslhve value mdlcates hIgher score for treatrnent group . 

Table 3. Effects ofresponsiveness-program on additional elementary school Q-sort items separately for ages 7, 
10, and 12, for girls (p<.05). 

Item no. t-value' Description 

Age 7 
100 -3.35 Is easily victimized by other children 
12 -3 .15 Reverts to immature behavior under stress 
91 -2.90 Is inappropriate in emotive behavior 
67 2.44 Is planful, thinks ahead 
50 -2.18 Bodily symptoms under stress 
10 -2.13 Transient interpersonal relations 
70 -2.07 Daydreams, gets lost in reverie 

Age10 
- - -

Age 12 
92 2.41 Physical1y attractive, good-Iooking 
42 2.32 Is an interesting and arresting child 
28 2.11 Is vital, energetic, lively 
. . 

, Posltlve value mdlcates hIgher score for treatment group . 
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Discussion 

The positive effect of the Responsiveness 
program on ego-resiliency in girls may 
be considered the most important finding 
ofthe present study: the effect was long
term, predicted, robust, and remained 
throughout the elementary school years. 
But why did the R-program not have the 
same effect for boys? And why was it 
more effective than the S-program, which 
failed to show the predicted long-term 
effect upon children's intelligence? 

There are several possible reasons for 
failure of the S-program to exert a long
term effect on children' s intelligence de
spite its significant positive effect upon 
their habituation rate at one year. First, an 
intervention like our S-program may pro
duce short-term improvement in a limited 
area of cognitive functioning, but this 
effect may be of minor importance when 
compared to genetic influences on the 
further course of cognitive development. 
Children's cognitive development may 
be more difficult to influence than their 
competence motivation or ego-resiliency 
simply because intelligence is much more 
genetically determined than ego-resil
iency (cf. Loehlin, 1992). 

Second, the S-program may have been 
effective, but simply not long enough to 
bring about lasting changes in the chil
dren's cognitive development. As indi
cated before, long-term effects were not 
the original aim of our intervention study. 
The experiment was only set up to prove 
that certain aspects of parent-infant inter
action can differentially influence certain 
aspects of infant development. Our ob
servations during the immediate posttest, 
however, had led us to conjecture that the 
Responsiveness program in particular 
might yield longer-Iasting effects. The R-
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program seemed to have strengthened the 
parents' feelings of self-efficacy as a 
caregiver, which might, in turn, motivate 
parents to maintain their changed style of 
interacting with the child (Riksen
Walraven, 1978). 

A third reason for the more enduring 
effects ofthe R-program may lie in the 
nature of the developmental changes that 
the program brought about. The R-pro
gram enhanced infants' motivation to 
interact effectively with their environ
ment as evidenced by active and compe
tent exploration and a keen eye for the 
effects of their own behavior. This striv
ing for competence may remain at a high 
level because it tends to rein force itself in 
the children' s further transactions with 
the environment. The R-program may 
thus have had more enduring effects than 
the S-program because it made children 
continually more active and motivated to 
master and con trol their own environ
ment. The girls from the R-program may 
have reinforced and enhanced their com
petence even af ter the end of the inter
vention at the age of 12 months. This as
sumption implies that the effect ofthe R
program on girls' ego-resiliency at 7 
years may be not due solely to their gains 
between 9 and 12 months; the interven
tion may have had an additional effect on 
the girls' competence af ter the age of 12 
months. In order to examine this 'trans
actional' explanation of the long-term 
effects ofthe R-program further, we re
peated the ANOVAs for the effects ofthe 
R-program on ego-resiliency in girls for 
the three age levels but now with the 
competence/ego-resiliency scores from 
the previous measurement as a covariate. 
In the analysis for age 7, we used the 
girls' scores for exploration and 
contingency-analysis at 12 months as the 



covariates; in the analysis for age 10, we 
used the girls' ego-resiliency scores at 7 
years as the covariate, and in the analysis 
for age 12, we used the girls' ego-resil
iency scores at 10 years as the covariate. 
At age 7, the effect ofthe R-program on 
ego-resiliency in girls remained signifi
cant after correcting for their competence 
scores at 12 months (F(I,49)=10.28, 
p<.O 1). This means that the differences in 
competence at 12 months cannot fully 
explain the differences in ego-resiliency 
between the treatment groups at age 7 
and that there is an additional effect of 
the R-program after the posttest at 12 
months. The effects of the R-program at 
ages 10 and 12 did not prove to be signif
icant af ter correcting for the girls' previ
ous ego-resiliency scores. That is, the 
ego-resiliency differences between the 
treatment groups can be explained by the 
differences existing in the preceding 
measurement wave. This pattem of re
sults suggests that the girls whose parents 
participated in the R-program had addi
tional gains in competence af ter the end 
of the program and particularly between 
the ages of 1 and 7 years. 

The question ofwhy the R-program 
was particularly effective for girls and 
not for boys still remains. We suggest 
that different parental attitudes towards 
competence striving in boys and girls 
may have contributed to this finding . 
Striving for competence, independence 
and self-reliance are part of the tradi
tional masculine stereotype, which was 
still quite current in the early seventies 
when our intervention study started. It 
has been found that boys are typically 
given more freedom to explore than girls 
and allowed and encouraged to solve 
their own problems more than girls . 
Mothers of girls have been observed to 
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provide more help in problem-solving 
situations than mothers of boys even 
when their help is not required (cf. Block, 
1983). This means that initially compe
tent boys will have more opportunities to 
experience themselves as effective agents 
than initially competent girls. As a re sult, 
their self-efficacy expectations and moti
vation for competence mayalso stay at a 
relatively high level for such boys but not 
for such girls. This williead to greater 
stability in the competence motivation of 
boys than in that of girls, which was in
deed found in the Arnhem study: compe
tence motivation at 9 months predicted 
later ego-resiliency in boys but not in 
girls (Van Aken & Riksen-Walraven, 
1992). It is thus possible that competence 
motivation can maintain itself in young 
girls only when it is at a 'extra' high level 
and only when the parents are ' extra' 
willing to accept their daughters' auton
omy and independent exploration. It is 
quite possible that the R-program gave 
both the parents and their daughters that 
little extra 'push' which was needed to 
maintain and reinforce the girls' en
hanced competence motivation in further 
transactions with the environment. 

In the Arnhem study a sample of 
lower-class parents was selected for in
tervention because we considered their 
children to be at risk for the development 
of problems in the cognitive and motiva
tional realms. The results of the follow
up study suggest that the boys in this 
group may be far more 'at risk' than the 
girls . When compared to the girls in the 
intervention groups and also to the girls 
in the control group (who did not profit 
from any intervention), the boys in our 
sample showed significantly less ego
resiliency at all three ages, consistently 
performed less weIl at school, were more 



of ten rejected by their peers, and dis
played more behavioral problems (see 
Mey et aL, 1985; Van Lieshout et aL, 
1986). A three-month intervention pro
gram in infancy, explained to the parents 
during one home-visit, does not appear to 
have long-term beneficial effects for 
these boys. While the intervention in 
question appears to have given the girls 
in this study and their parents a 'decisive 
push in the right direction " it appears to 
have been 'too light' to maintain the ini
tial gains observed in the boys' develop
ment. 
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6. Attachment and interven
tion in adoptive families with 
and without biological children 

Abstract 

This paper addresses issues relevant to at
tachment and intervention in families 
with an interracially adopted child. It is 
argued that Bowlby's attachment theory 
pro vides a relevant conceptual framework 
to understand the challenges inherent to 
the attachment process in adoptive fami
lies. Subsequently, the results oftwo 
intervention studies on attachment in 
adoptive families with and without bio
logical children are compared. In these 
two groups a similar intervention, consist
ing of written information and video 
feedback, was implemented at 6 months. 
At 12 months the same intervention re
sulted in a larger number of secure attach
ments in adoptive families without bio
logical children and a smaller number of 
secure attachments in adoptive families 
with biological children. At 18 months 
this differential effect had disappeared. 
Implications of these results are dis
cussed. 
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Introduction 

Adoption - in this paper international, 
interracial adoption - presents an unique 
situation with respect to the child-parent 
attachment process, because it involves 
special circumstances and challenges for 
the bonding process: children are sepa
rated from their primary attachment fig
ure, then sometimes moved to an institu
tion or a foster home, and finally are 
placed in an adoptive family with the ulti
mate and explicit goal to develop new 
bonds. To understand the phenomena in
herent to these processes, attachment the
ory (Bowlby, 1982) provides a relevant 
theoretical framework. In attachment the
ory the determinants and consequences of 
attachment are depicted, as weIl as the 
assumed mechanisms and processes. 

We briefly address some implications 
of attachment theory focusing on the 
adoptive parent's contribution to the at
tachment process. According to Bowlby 
(1982, p.306) it may be less easy for an 
adoptive mother to behave in a com
pletely 'mothering' way to a child than 
for a biological mother. An adoptive 
mother has not been exposed to the same 
hormonallevels following pregnancy and 
delivery as a biological mother. Although 
one could argue that all fathers (adoptive 
as weIl as biological) obviously miss this 
experience and yet are able to behave in a 
completely parenting way to their child, 
this comparison does not seem relevant 
for adoptive families. The adoptive cou
ple is consciously aware of the fact t~at in 
contrast with other mothers the adoptlve 
mother missed the experiences of preg
nancy and giving birth. In case the adop
tive parents already have children of their 
own, they can compare the adoption p~o
cess with their own pregnancy and deltv-



ery, and evaluate the differences. In case 
the adoptive parents are involuntarily 
childless, the missed experiences of 
childbirth are unequivocally an emotional 
issue. These coup les already have a 
(long) history of miscarriages, medical 
examinations, or unsuccessful efforts 
with the new reproductive techniques. 
The emotions surrounding the fertility 
problems could undermine the adoptive 
parents' feelings of certainty in their 
parenting role (Kirk, 1964). The percep
tions and emotions in adoptive families 
with and without biological children may 
create a family atmosphere that hinders 
the emergence ofbasic trust and security 
(Singer, Brodzinsky, Ramsay, Steir & 
Waters, 1985). 

Furthermore, according to Bowlby 
(1982, p.306) adoptive parents miss the 
stimuli emanating from the newbom 
baby, because they are not involved in his 
or her caretaking until several weeks or 
months after birth. Or, as Papousek and 
Papousek (1992) put forward, the adop
tive parents miss some important initial 
communication experiences. These limi
tations on the adoptive parents' part could 
hinder or disrupt the development of a 
secure attachment. 

Parent-child relationships in adoptive 
families: empirical evidence 

The limited empirical research on child
mother attachment in adoptive families 
yields some indications regarding the 
quality of the parent-child relationship 
(for a review, see PorteIlo, 1993), and the 
incidence of (in)secure attachment rela
tionships. Two decades ago, the literature 
suggested that there could be a risk for 
developing problematic mother-child re
lationships for children adopted af ter ap-
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proximately 6 or 12 months of age 
(Tizard & Rees, 1975; Yarrow & 
Goodwin, 1973). In these studies - both 
involving locally, intraracially adopted 
children - the parent-child relationship 
was studied in an exploratory, descriptive 
way. Yarrow and Goodwin (1973) stud
ied the immediate reactions to separation 
from the mother in 70 infants. Fifty-two 
infants were placed in foster or adoptive 
homes before 6 months and 18 infants 
were placed after 6 months of age. Ac
cording to the authors, disturbances in the 
relationship with the new mother were 
much more frequent among the children 
placed af ter 6 months than among youn
ger children. The children older than 6 
months showed rejection of the mother, 
excessive clinging to her, or withdrawal. 
Infants under 6 months showed mainly 
apathetic withdrawn behavior. Some in
fants clung to the new mother and cried 
inconsolably whenever the mother went 
out of sight. Although Yarrow and 
Goodwin evaluate the rather active be
havior of the children placed af ter 6 
months as more problematic than the 
more passive behavior of the younger 
placed children, we do not know which 
impact each of these behaviors could 
have on the developing child-parent at
tachment relationship. For instance, one 
could also hypothesize that apathetic 
withdrawn behavior or inconsolable cry
ing of the infant might lead to an insecure 
pattem of attachment. 

Tizard and Rees (1975) studied 65 
children, placed for adoption af ter 1 year 
of age. At 4 years of age most parents 
reported close attachments to their 
adopted child. However, compared to 
non-adopted peers some adopted children 
were described as overfriendly to strang
ers. At age 8, teachers reported problem-



atic peer relationships for this group, and 
excessive attention-seeking from adults 
(Tizard & Hodges, 1978). 

In the Netherlands, the long-term ad
justment of international adoptees has 
been studied by Hoksbergen and co
workers, and VerhuIst and colleagues. 
They found that compared to non-adopted 
peers, adoptees showed more beha vi or 
problems, and were placed in residential 
settings more of ten (Geerars, 't Hart & 
Hoksbergen, 1991; Hoksbergen, in press; 
Hoksbergen, Spaan & Waardenburg, 
1988; VerhuIst, Althus & Versluis-den 
Bieman, 1990; VerhuIst & Versluis-den 
Bieman, 1989). This was especially true 
for adolescents and for boys. Although an 
association was found between age of 
placement and problematic behavior, 
even in the youngest group (placed under 
6 months) there were more residential 
placements and problem behaviors than 
in non-adopted peers. Since disturbed 
parent-child relationships were reported 
in many cases, one could wonder whether 
these problems originated in early attach
ment problems in the adoptive family. 

More recently, the Strange Situation 
(Ainsworth, Blehar, Waters & Wall, 
1978) provided a measure to ob serve 
more precisely the child-parent attach
ment relationship in adoptive families. 
Two studies using the Strange Situation 
suggest that there may be a risk for devel
oping an insecure child-mother attach
ment for children, adopted even before 6 
months (Marcovitch, Goldberg, Gold, 
Washington, Wasson & Krekewich, 
1995; Singer et al., 1985). In Marcovitch 
et al.'s study (1995) involving 56 Roma
nian children internationally adopted into 
Canada, the child-mother attachment rela
tionship was studied with the pre school 
c1assification scheme developed by 
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Cassidy and Marvin (1987; 1992). Thirty 
children had been adopted by 6 months of 
age, while 26 had been adopted af ter 6 
months. The results showed (1) that the 
rate of insecure attachment in the adop
tive group was higher than in a compari
son group of 38 healthy 4-year-olds (70% 
versus 58%), (2) that no significant dif
ference was found between the children 
adopted before or af ter 6 months. 

In Singer et al. 's study (1985) the c1as
sification scheme for infant-parent attach
ment developed by Ainsworth et al. 
(1978) was used. The results of this study 
indicated no differences between 27 non
adoptive and 27 intraracially adopted in
fants, whereas the 19 interracially 
adopted infants did show a higher inci
dence of insecure attachment (58%) in 
comparison with nonadopted infants 
(26%). The group of interracially adopted 
infants is of special interest for us, be
cause in our research we also examine 
interracially adopted children. Singer et 
al. put forward that in interracial adoption 
parents may find it difficult to identify 
with their children, because of the dissim
ilarities between their own physical ap
pearance and that of their children. All of 
the adopted infants of Singer et al.'s study 
were placed for adoption before 6 months 
of age, except for two interracially 
adopted infants who were placed between 
6 months and one year. As in Marcovitch 
et al. 's study (1995) no association be
tween age of placement and attachment 
security was found. 

Designing an intervention for adoptive 
families 

From the discussion above we derived the 
conc1usion, on both theoretical and em
pirical grounds, that in adoptive families 



the child-parent relationship seems to be 
more problematic than in biological fami
lies. An important objective of our ongo
ing research project is to examine 
whether secure child-parent attachment 
relationships can be promoted by preven
tive interventions designed for adoptive 
parents. Along this line we carried out 
two intervention studies in two different 
groups of families with an interracially 
adopted child: adoptive families without 
biological children, and adoptive families 
with biological children. Both projects 
worked with an identical design and inter
vention program, so the studies are highly 
comparable, except for the type of adop
tive family. Participants ofthe study in
vol ving adoptive families without biolog
ical children took part in Juffer's Ph.D. 
dissertation work (Juffer, 1993a). Partici
pants of the study involving adoptive 
families with biological children took part 
in Rosenboom's Ph.D. dissertation work 
(Rosenboom, 1994). 

At the time the two intervention stud
ies started, Singer et al.'s (1985) findings 
on interracial adoption served as an ob
servational or pilot study, despite the 
small sample size. We had no reason to 
expect a different distribution ofthe qual
ity of attachment in our samples of 
interracially adopted infants. From this 
point of view an intervention aiming to 
assist adoptive parents to develop a se
cure relationship with their child was jus
tified. Translated to the theoretical frame
work of attachment theory, the concept of 
sensitive responsiveness provided a rele
vant working basis for a preventive inter
vention. Sensitive responsiveness, the 
ability to respond promptly and ade
quately to the infant's signais, is consid
ered to be one of the key determinants of 
a secure child-parent attachment 
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(Ainsworth et al., 1978). Promoting and 
reinforcing sensitive responsiveness in 
order to stimulate a secure infant-parent 
attachment relationship therefore seemed 
to be a promising path for intervention. 
The intervention aimed at assisting adop
tive parents to attune to their racially dif
ferent and biologically unrelated baby, 
and to encourage sensitive reactions to 
the sometimes subtle or difficult-to-read 
signals oftheir adopted baby. The ulti
mate goal of the intervention was to pro
mote a secure infant-parent attachment 
relationship. 

In the intervention program we de
signed for adoptive parents we used two 
intervention techniques: written informa
tion and video feedback. The intervention 
program was inspired by two successful 
studies both aiming to promote the par
ent's sensitive responsiveness: the inter
vention studies carried out by Riksen
Walraven (1978) and by Van den Boom 
(1988). In Riksen-Walraven's sample of 
low-SES first-time mothers a significant 
increase of the mother's responsiveness 
was obtained through providing written 
information about responsive parenting. 
Our first intervention technique was in
spired by Riksen-Walraven's intervention. 
In Van den Boom's study (1988; 1994) a 
significant effect on attachment security 
was reached through supporting the 
mother's sensitive responsiveness in a 
sample of low-SES first-time mothers of 
an irritable baby. Our second intervention 
technique was inspired by Van den 
Boom's intervention. As in Van den 
Boom's study our intervention consisted 
of three sessions in the home, and fo
cused on personal, individualized feed
back on the mother's interactive behavior. 
In contrast with Van den Boom's strategy 
we used the video-camera as an interven-



tion tooI through recording mother-infant 
interaction and showing these tapes to the 
mother involved. The feedback we gave 
to the mother was based on the behaviors 
seen on this film and not on ongoing be
havior as in Van den Boom's strategy. 

Our intervention program aimed to 
promote matemal sensitive responsive
ness in order to support the development 
of a secure infant-mother attachment rela
tionship. For the construction ofthe inter
vention program the concept of sensitive 
responsiveness was translated in terms of 
reacting adequately to two types of infant 
behavior, i.e., attachment behavior (seek
ing contact or proximity) and, on the 
other hand, exploration behavior. A sensi
tive mother should respond differently to 
these two types ofbehavior. The baby's 
contact- or proximity-seeking caBs for 
behaviors such as physical holding, com
forting, responding to eye-contact, look
ing, talking, and playing together. The 
baby's exploration behavior caBs for a 
non-interfering attitude from the mother's 
side: when the child's attention is directed 
at objects, the mother should not disturb 
his or her activities. When babies fre
quently experience that their mother in
terferes with their behavior, for instance, 
by her showing the 'right' way to handle 
toys, they will not get a chance to dis
cover things on their own and to experi
ence their own competence. 

Adoptive families with and without bio
logical children 

Two groups of families participated in the 
intervention studies: adoptive families 
without and with biological children. 
These two groups differ in several ways: 
- Motivationfor adoption: most parents 
without biological children adopt because 
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they are involuntarily childless (primary 
infertility), whereas parents with biologi
cal children adopt because they have ide
alistic reasons to help a deprived child, or 
the way to another biological child ap
pears to be blocked (secondary infertility) 
(Hoksbergen et al., 1988). 
- Parenting experience: parents without 
biological children have no parenting ex
perience prior to adoption placement. 
Parents with biological children already 
have parenting experience. 
- Relatedness: parents without biological 
children only deal with unrelated, adopted 
children, while parents with biological 
children have to deal with both unrelated 
(adopted) and related (biological) chil
dren in one family. 

Several adoption studies from the 
Netherlands (Geerars et al., 1991; 
Hoksbergen et al. , 1988; VerhuIst & 
Versluis-den Bieman, 1989) indicate that 
the group of interraciaBy adopted chil
dren is not homogeneous: children 
adopted into a family with biological chil
dren seem to be more at risk for the de
velopment ofbehavior problems and the 
disruption of adoption placement than 
children adopted into families without 
biological children. For this reason we 
decided to distinguish between these two 
groups of adoptive families and to test 
our intervention program in both groups 
seperately. 
In this contribution we compare the ef
fects of a similar intervention program on 
infant-mother attachment security for the 
two groups of families: adoptive families 
with and without biological children. 



Method 

Participants 

The participants in the two intervention 
studies were recruited through Dutch 
adoption agencies. The non-response rate 
was 16% in study 1 (adoptive families 
without biological children), and 9% in 
study 2 (adoptive families with biological 
children). Parents gave various reasons 
for not participating, for instance, they 
wished no further interference in the 
home by outsiders after the intense in
volvement of social workers before place
ment; they had no time available because 
of full-time employment of both parents; 
they argued that adoptive children are 
'normal' children, so special research was 
not indicated. 

For the purpose ofthis contribution 
100 mother-infant dyads were selected 
from the two intervention studies: 60 
adoptive families without biological chil
dren and 40 families with biological chil
dren (varying from 1 to 4 biological chil
dren before adoption). The infants, 51 
boys and 49 girls, were adopted from Sri 
Lanka (53), South Korea (34), and Co
lombia (13) I . The infants from Korea and 
Colombia have a different background 
compared to the infants from Sri Lanka. 
Korean and Colombian infants spent 
some time in an institution af ter the sepa
ration from their biological parents and 
sometimes went to a foster home as weIl . 
The infants in Sri Lanka were taken care 
ofby their biological mother until they 
were handed over to the adoptive parents. 
The adoptive parents travelled to Sri 

1 This includes 2 children from Brazil and I from 
Chile. 
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Lanka and Colombia, whereas the Korean 
infants were escorted to the Netherlands. 

The infants in study 2, adoptive fami
lies with biological children, were placed 
at an older age (mean age: 14 weeks) than 
the infants in study I, adoptive families 
without biological children (mean age: 8 
weeks) (t (98) = -6.75, p < .001). As ex
pected from measures of group selection, 
more parents adopted because of infertil
ity in study 1 (55 of 60) than in study 2 
(14 of 40) ex (1, n = 100) = 36.03, 
p<.OOI). 

All of the adoptive parents were white. 
In all families, the adoptive mother was 
the primary caregiver. Overall, the fami
lies were predominantly from middle
class or upper middle-class backgrounds. 
The level of education of the mothers in 
study 1 was comparable with the educa
tional level of mothers in a general Dutch 
population, whereas the mothers in study 
2 had a higher level of education (Rosen
boom, 1994). 

Design 

In both intervention studies mother-infant 
dyads were observed when the infant was 
6,9,12, and 18 months ofage. There was 
no drop-out during this period. For this 
contribution, analyses were restricted to 
the 12 and 18 months' data. For the re
search question addressed in this paper 
the crucial variabIe is the quality of the 
infant-mother attachment relationship. In 
study 1 as weIl as in study 2 quality of 
attachment was assessed with the 
Strange-Situation procedure (described 
below) at 12 and at 18 months. In order to 
compare the effects of the intervention 
for adoptive families with and without 
biological children, two hierarchicallog
linear analyses were performed for the 12 



months' and the 18 months' attachment 
data respectively. 

For the analyses in this contribution a 
posttest-only design (Campbell & Stan
ley, 1973) seems applicabIe, with the 
Strange-Situation procedure as the 
postte st. The intervention and control 
groups can be compared on the posttest to 
trace possible effects of the intervention 
(TabIe 1)2. 

Table I. Design of the intervention studies and 
type of intervention 

Intervention posttest posttest 
6 - 9 months 12 months 18months 

Con trol group 

Intervention 
group 

ss' 

video 
feedback + ss 
booklet 

, SS = Strange Situation 

ss 

ss 

In both studies boys and girls were 
equally assigned to an intervention or 
control group. We aimed for random as
signment of the parents into an interven
tion or control group. Perfect randomiza
tion was difficult to obtain though, be
cause several parents of an infant from 
Sri Lanka became acquainted during the 
journey to their child's country of origin. 
Af ter adoption placement, these families 
of ten met on a regular basis. It could be 
assumed that parents in the intervention 
group would share their video-feedback 
experiences, or the presented booklet, 
with parents in the control group. To 

2 In study 1 an intervention consisting ofwritten 
information only was also tested (Juffer, 1993a; 
Juffer, 1993b). 
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avoid this undesirable effect, parents who 
did know each other weIl, were placed in 
the same experimental condition, in a lim
ited number of cases. This measure 
hardly affected random assignment. With 
the parents of the Korean or the Colom
bian infants this problem seldom oc
curred. These families usually did not 
keep in touch after adoption placement. 

Preliminary analyses revealed no rele
vant differences between the control 
group and the intervention group in the 
two studies, with one exception. In study 
2, the age of adoption placement was sig
nificantly lower in the control group 
(mean age: 11 weeks) than in the inter
vention group (mean age: 17 weeks) (t 
(38) = 4.32, p < .001). 

Assessment of quality of attachment 

The Strange Situation paradigm was used 
to assess individual differences in quality 
of attachment (Ainsworth et al., 1978). In 
this procedure the presentation of attrac
tive toys aims to trigger the child's explo
ration behavior, whereas the introduction 
of mildly stressful events, the arrival of a 
stranger and two short separations from 
the mother, aim to induce the child's at
tachment behavior. On the basis of video
tape recordings of Strange Situation be
havior at 12 and 18 months, infants were 
assigned to one of three attachment 
groups: insecure avoidant (A), secure (B), 
and insecure ambivalent (C). Af ter a short 
separation avoidant infants turn, look or 
move away from the mother or ignore her 
upon reunion. Secure infants interact pos
itively with the mother upon reunion, they 
seek contact or proximity, and they are 
easily comforted by the mother. Ambiva
lent infants show a mixture of contact
seeking and resistant behavior, and are 



difficult to comfort following stress. Clas
sification of the insecure disorganized, 
disoriented (D) group (Main & Solomon, 
1990) was not inc1uded in the observa
tions. We are presently studying the pos
sibility of rating the videotapes on D-be
havior. 

Strange Situation c1assifications were 
assigned without knowledge of the sub
ject's experimental condition (interven
tion or control group). It is acknowledged 
that the adoptive status of the infant was 
known to the raters in all cases, since the 
racial differences between the mother and 
her adopted child were quite obvious. In 
study 2, in two cases a Strange Situation 
c1assification was missing: one at 12 
months and one at 18 months (not the 
same child). 

The observers were trained in rating 
Strange Situation behaviors by dr. D.e. 
van den Boom, who was trained by dr. 
L.A. Sroufe. In study 1 each videotape 
was rated by two of three observers. Be
cause these observers had paid home-vis
its to a part of the group and knew the 
parent's group assignment, it was ensured 
that they only rated dyads they had not 
met. In study 1 a reliability ofthe 12-
months' Strange Situation c1assifications 
for three pairs oftwo raters of .90, .85, 
and .90 (Cohen's kappas) was reported 
(Juffer, 1993a). Reliability ofthe 18-
months' Strange Situation c1assifications 
for two pairs oftwo raters was .85, and 
1.0 (Cohen's kappas). In study 2 each vid
eotape was rated by two observers. The 
interrater reliability was .81 at 12 months 
and .80 (Cohen's kappas) at 18 months in 
the second intervention study 
(Rosenboom, 1994). Whenever a differ
ent classification was given, a consensus 
classification was reached after discus
sion in both studies. 
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Intervention 

The parents in the intervention group re
ceived a Dutch booklet titled 'The First 
Year of Life' (Juffer, Metrnan & Andoe
toe, 1986), focused on information about 
sensitive and responsive parenting in 
daily life situations. Empirical studies 
show that written information can pro
mote the parent's responsiveness 
(Lambermon & Van IJzendoom, 1989; 
Riksen-Walraven, 1978). In our studies, 
examples and vignettes served the goal of 
explaining how parents could react sensi
tively and responsively to their child. 
AIso, the relevance of sensitive respon
siveness for the development of trust and 
self-reliance in the child, was stressed. 
Furthermore, to attune this information to 
adoptive parents, the booklet discussed 
several adoption themes, such as dealing 
with the racially different appearance of 
the child, the recognition of developmen
tal delays, and the role of the child's tem
perament. The book had a general part, 
illustrated with pictures of white non
adopted infants as weIl as pictures of 
black and Asian adopted infants, and a 
personal part with the name of the child 
in it. In this personal part, parents were 
invited to make personal notes on the de
velopment of their child by answering 
open and closed questions. The objective 
of the invitation to make personal notes 
was to teach the parent observational 
skills. Observational skills, in turn, are a 
necessary (though not sufficient) condi
tion for sensitive responsiveness: in order 
to give an adequate and prompt reaction 
to the infant's signais, one should be 
aware ofthe baby's cues and be able to 
read them. The booklet was implemented 
when the adopted infant was 6 months 
old. 



In addition to the booklet parents re
ceived three sessions with video feedback 
(Juffer, 1995). The method of video feed
back aims to support parenting skills, es
pecially sensitive responsiveness. In con
trast with most parent education pro
grams, this one used video feedback fo
cusing on the individual mother-infant 
dyad. The intervention was personalized 
in the sense that feedback and reinforce
ment were attuned to this mother in inter
action with this child. Compared with 
written information the technique of 
video feedback appears to be an inten
sive, personalized type of intervention. 
However, compared with long-term, ther
apeutic interventions, only three non-ther
apeutic sessions constitute a short-term, 
non-intensive intervention. Empirical re
search shows, though, that short-term in
terventions can be effective (Van den 
Boom, 1994; 1995) and, may be even 
more effective than long-term, therapeu
tic interventions (Van IJzendoom, Juffer 
& Duyvesteyn, 1995). 

In study 1 the video-feedback sessions 
were implemented by three female inter
venors (the first author, being one of 
them, trained the other two), with a mas
ter's degree in social sciences. In study 2 
two female intervenors (the second author 
was one of them), with a master's degree 
in social sciences, carried out the video
feedback technique. In three sessions, two 
at 6 months and one at 9 months, the in
tervenor showed the adoptive mother vid
eotapes of her own interaction with the 
baby. While showing and repeating frag
ments of this videotape the intervenor 
positively reinforced the sensitive reac
tions of the mother, explained the rele
vance of these sensitive reactions for the 
baby, and sometimes gave advice on how 
to react more of ten in a sensitive way. 
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The behavior of the baby always was the 
entry in the discussion with the mother: 
the intervenor verbalized the baby's reac
tions and explained the meaning of the 
baby's cues, thereby, as in the booklet, 
teaching the mother observational skills. 
The intervenor also asked the mother 
questions about the meaning of the child's 
behavior, thereby acknowledging the 
mother's role as an expert on her own 
child. The intervenor tried never to evalu
ate the adoptive mother's parenting atti
tudes. Instead, she would rather support 
the positive elements already present in 
the mother-child interaction. Even in very 
insensitive mother-child interactions there 
appeared to be a few moments of sensi
tivity that can be reinforced. 

Results 

In Table 2 the attachment distributions of 
the control groups and the intervention 
groups are shown for the two groups of 
adoptive families . 

Before addressing the main issue of 
this paper - the comparison of the effects 
of the same intervention in adoptive fami
lies with and without biological children -
we explore the incidence of secure attach
ment in the two studies. In our control 
groups we found 70 to 80 percent secure 
infant-mother attachment relationships 
(see Table 2). In normative non-adoptive 
populations, 65 to 68 percent secure at
tachments have been found (Van 
IJzendoom & Kroonenberg, 1988). Con
trary to our expectations and to the out
comes of previous studies, secure infant
mother attachment relationships were de
veloped in these samples of adoptive 
families as often as in non-adoptive fami
lies. 



Table 2. Quality of infant-mother attachment at 12 months and 18 months in adoptive families without biologi
cal children (study I) and with biological children (study 2) as a function of experimental condition 

Adoptive family type I Adoptive family type 2 
Control Intervention Control Intervention 
n = 30 n = 30 
n (%) n (%) 

At 12 months 
Secure 21 (70) 
Insecure 9 (30) 

At 18 months 
Secure 22 (73) 
Insecure 8 (27) 

Furthermore, this conclusion seems valid 
for both types of adoptive families : fami
lies without biological children and a first 
adopted child, and families with biologi
cal children and a first adopted child. 

Tbe main objective of this contribution 
is to ex amine whether the same preven
tive intervention leads to the same results 
in adoptive families with and adoptive 
families without biological children. 
Hereto we compared for both family 
types the Strange-Situation classifications 
of the control group and the intervention 
group. For these analyses the in secure 
avoidant (A) infants were combined with 
the insecure ambivalent (C) infants to 
comprise a group of insecurely attached 
infants, because the number of C infants 
was smalI. 

First, we performed a hierarchicallog
linear analysis on the 12 month data, in 
which the following three dichotomies 
are considered simultaneously: adoptive 
family type (without or with biological 
children), experimental condition (control 
or intervention group) and attachment 
security (secure or insecure). Tbe results 
show a three-way (or second-order) inter
action (Pearson X (1 , n=99) = 7.02, p = 

Attachment and intervention 

27 (90) 
3 (10) 

27 (90) 
3 (10) 
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n = 20 n = 19 
n (%) n (%) 

16 (80) 10(53) 
4 (20) 9 (47) 

15 (75) 15 (79) 
5 (25) 4 (21) 

.008), indicating that at this age the rela
tion between experimental condition and 
attachment security differs for the two 
adoptive family types. Inspection of the 
data in Table 2 shows that the interven
tion resulted in a larger number of secure 
attachment relationships in the group of 
adoptive families without biological chil
dren and a smaller number of secure at
tachment relationships in the group of 
adoptive families with biological children. 
It seems that the intervention program 
consisting of video feedback plus a book
let worked out different in study 1 com
pared to study 2 at this age. Second, we 
performed the same hierarchicallog-lin
ear analysis on the 18 month data. Now, 
the three-way interaction is not signifi
cant (Pearson X (1, n=99) = 0.83, p = 
.36), indicating that the relation between 
experimental condition and attachment 
security is not different for the two family 
types at this age. Inspection of the data in 
Table 2 shows that at the age of 18 
months the disappearance of the differen
tial intervention effect is probably due to 
an increase of attachment security in 
study 2: the intervention group of study 2 
now shows a distribution of attachment 



security that is comparable to the control 
group. In study 1 there are no remarkable 
changes in pattems. 

From the results we conclude that a 
similar intervention, consisting of video 
feedback plus a booklet, appeared to re
sult in more security of attachment in 
families without biological children and 
less security of attachment in families 
with biological children and a first 
adopted child at the age of 12 months. 
However, at 18 months this differential 
effect was no longer evident. 

Discussion 

In adoptive families secure infant-parent 
attachment relationships may be jeopar
dized by factors inherent to adoption. For 
the adoptive parents these risks are: the 
missed experiences of pregnancy and de
livery, delayed physical contact with the 
baby, and a delay in the process of 
attunement to the baby. For adopted chil
dren risks may be found in their early 
experiences of separations and depri va
tion. On the basis of theoretical and em
pirical grounds, it was assumed that the 
development of a secure attachment rela
tionship is more problematic in families 
with interracially, intemationally adopted 
infants than in non-adoptive families. An 
intervention aimed to support the parents' 
attunement to their interracially adopted 
baby, and to promote the development of 
a secure infant-parent attachment rela
tionship, was designed. In our research 
project this intervention was implemented 
in two groups of adoptive families: fami
lies without biological children and a first 
interracially adopted child, and families 
with biological children and a first 
interracially adopted child. All 100 chil-
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dren involved in the two studies were 
adopted as infants, prior to 6 months of 
age. 

The results indicate that the incidence 
of secure pattems of attachment in our 
samples of adoptive families with or 
without biological children is not differ
ent from that found in non-adoptive fami
lies (with the reservation that we did not 
score D-behavior). It seems that in an 
adoptive family a secure parent-infant 
attachment relationship can develop as 
weIl as in a non-adoptive family. Juffer 
and Rosenboom (in press) reached the 
same conclusion for a group of 80 adop
tive families. Of course, this finding 
throws a new light on the necessity of an 
intervention for adoptive families who 
adopt a young child. Since we found 70 
to 80 percent secure attachment relation
ships in our control groups, one could 
wonder whether an intervention is justi
fied for adoptive families . Indeed, with 
the knowledge of these re su lts, other ap
proaches, such as restricting the interven
tion to insecurely attached dyads, seem 
indicated. 

Our findings do not concur with the 
outcomes of Singer et al.'s (1985) study 
who found an overrepresentation of inse
curely attached interracially adopted in
fants . In our view this may be explained 
by methodological aspects of Singer et 
al.'s study on the one hand, and by cul
tural differences between the United 
States of America and the Netherlands, 
on the other. In Singer et al.'s study the 
generality of the findings was restricted 
bya small sample size: 19 dyads with an 
interracially adopted infant. In this contri
bution data were collected from a larger 
group: 50 interracially adopted infants 
and their mothers. A second reason may 
be found in the cultural context of the 



studies. Singer et al.'s study was located 
in Arnerica, where it is probably more 
unusual and less accepted for white par
ents to rear a black or Asian child than it 
is in the Netherlands (Juffer, 1993a; 
Rosenboom, 1993; Singer et al., 1985, 
p.1549). The resulting uncertainty experi
enced by the American mother of a black 
adopted child could interfere with the de
velopment of a secure attachment rela
tionship. This leaves the question unan
swered why it would be more accepted 
for white parents to adopt interracially in 
the Netherlands as compared to America. 
We suppose that this is partly due to the 
policy of Arnerican adoption agencies. 
Arnerican social workers prefer to place 
black children in black families. There 
are also a large number of white adopt
able children available in the U.S.A. , 
whereas in the Netherlands almost all 
adoptions are restricted to intercountry, 
interracial adoptions. Adoption policy 
and parent education are probably 
adapted to these facts. 

Our finding that most adoptive moth
ers and their infant seem to develop warm 
and secure attachment relationships, also 
has theoretical implications. According to 
Bowlby (1982), and Papousek and 
Papousek (1992) an adoptive mother's 
nurturing responses may be less strong 
than those of a biological mother, due to 
the missed experience of pregnancy and 
the delivery, and the delay of contact with 
the baby. Our results show that adoptive 
mothers may overcome these (perceived) 
limitations and appear to develop secure 
attachments. Besides, our findings show 
that attachment figures may be replaced 
without negative psychological conse
quences for the baby. Of course, this may 
not be the case for children adopted at an 
older age. 
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The main question of this paper was 
whether a similar preventive intervention 
aiming to promote security of attachment 
would have the same outcomes in two 
groups of families : adoptive families with 
and without biological children. An inter
vention program consisting of two inter
vention techniques was designed for 
adoptive parents: a booklet, and three 
video-feedback sessions. At 6 months this 
program was implemented in both 
groups. At the posttest of 12 months a 
significant difference was found between 
the two groups of families : the same in
tervention resulted in a larger number of 
secure attachment relationships in the 
group without biological children and a 
smaller number of secure attachments in 
the group with biological children. At 18 
months this difference had disappeared. It 
seems that, at least shortly af ter imple
mentation, the same intervention may 
have positive outcomes in one group but 
negative outcomes in another group. 

It is remarkable that in contrast to 
adoptive families without biological chil
dren the intervention was associated with 
less security of attachment in adoptive 
families with biological children. AI
though this was not the case again at 18 
months, where the outcomes of the inter
vention group and control group were 
comparable, the 12 month finding is hard 
to explain. It may point to a short-term 
negative effect of an intervention consid
ered unnecessary (see below). On the 
other hand this finding may be related to 
the age of adoption placement of the chil
dren. In study 2 the infants of the inter
vention group had been placed at an older 
age (17 weeks) than the infants ofthe 
control group (11 weeks). In study 1 the 
mean age of the intervention children was 
9 weeks (versus 7 weeks ofthe control 



children) (Juffer, 1993a). Perhaps the in
fants of the intervention group of study 2 
needed more time to reorganize and redi
rect their attachment behavior towards 
their new parents. Maybe the intervention 
was not adjusted to the attachment needs 
of infants placed at an older age. At 18 
months these children seem to have set
tled, according to the number of secure 
attachment relationships at this assess
ment. Future studies are needed to inves
tigate this issue. 

In our view, other explanations ofthe 
discrepancy may be found in the special 
features of the adoptive families, which 
distinguish these two groups. In contrast 
to adoptive families with a first and only 
adopted child, adoptive families with bio
logical children have parenting experi
ence already, which may have restricted 
their openness for parenting advice. 
These parents who reared at least one and 
sometimes even four children of their 
own, may have evaluated the intervention 
as unnecessary, because they judged 
themselves as expert parents. Since their 
parenting abilities had proved to be good 
enough for their biological children they 
would not need assistance for an adopted 
child. AIso, these parents may have eval
uated the intervention as unnecessary, for 
loyalty-related reasons: they would rather 
treat an unrelated child in the same way 
as their biological children, in order not to 
make this child an exception. A second, 
related, explanation is that the interven
tion was not attuned to this group. The 
booklet was written for inexperienced 
adoptive parents, and showed vignettes 
and pictures of families with only one 
(adopted) child, which may have ham
pered the identification of these parents 
with the content of the book. AIso, the 
video feedback was not attuned to the 
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daily parenting experiences and problems 
of this family type, such as rearing related 
and unrelated children in one family, feel
ings of loyalty, the biological children's 
reactions to the adoptive child's arrival, 
positive discrimination of the adoptive 
child by outsiders, etc .. A third possible 
explanation is that the personal character
istics and the involvement of the interve
nor play a role in the effectiveness of the 
intervention. Unfortunately, in our inter
vention studies we did not have the possi
bilities to test this hypothesis. In future 
studies this could be a topic for closer 
scrutiny. 

The presented results emphasize on 
the one hand the relative flexibility of the 
attachment system. Despite the adopted 
child's experience ofbeing separated 
from the primary caregiver early in life, 
and despite the adoptive mother's missed 
experiences and delay of contact with the 
baby, secure infant-mother attachment 
relationships appear to develop in adop
tive families as often as in biological fam
ilies. This may weIl indicate that the 
baby's attachment system as weIl as the 
parent's nurturing system are adaptable to 
a certain degree. Of course, this need not 
be the case for children adopted at an 
older age, since all of the children in the 
two intervention studies were adopted 
prior to 6 months of age. On the other 
hand, the presented results underscore the 
relative rigidity of the attachment system, 
in the sense that it is relatively difficult to 
affect the quality ofthe developing at
tachment relationship. Whereas an inter
vention program may be successful in 
one case, it may not work in the other 
case. The main conclusion derived from 
the dissimilar intervention outcomes re
ported in this contribution, seems to be 
that an intervention should be precisely 



attuned to the special needs and features 
ofthe group under study. In other words: 
an intervention aiming to promote the 
parent's sensitive responsiveness, should 
be sensitive and responsive itse1f. 
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7. Early mother-infant interac
tion and quality of attachment 
in preterm infants 

Abstract 

This study focuses on the relationship 
between early mother-infant interaction 
and the quality of attachment in preterm 
infants. Interactive behaviors of a group 
of 41 mother-preterm infant pairs were 
observed at home at 6, 9 and 12 months 
of age. These behaviors were then related 
to quality of attachment at 12 and 18 
months. Analysis of the relationships be
tween early mother-infant interaction and 
Strange Situation classifications of attach
ment security revealed strong effects for 
matemal sensitive responsiveness, as weIl 
as level of activity and intrusiveness. The 
relationships found were generaIly in 
agreement with attachment theory. How
ever, the strength of the relationships de
pended upon the age at which quality of 
attachment was assessed. Infant charac
teristics appeared also to be related to 
quality of attachment, but only at 12 
months. 
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Matemal sensitivity or sensitive respon 
siveness' is viewed by attachment theo
rists as the central feature of mother-in
fant interactions enhancing the develop
ment of a secure attachment relationship 
(Ainsworth, Blehar, Waters & WaIl, 
1978; Bretherton, 1985). Conversely, in
secure attachments are thought to develop 
as a function ofthe mother's insensitivity, 
that is her tendency to neglect her infant's 
signals or to interpret them incorrectly, 
and to respond inconsistently and inade
quately. 

Two different pattems of matemal 
insensitivity have been identified in the 
literature: a hostile, intrusive pattem and 
an inactive, uninvolved pattem (Ainswo
rth et al., 1978; Beisky, Rovine & Taylor, 
1984; Crittenden, 1981; IsabeIla & 
Belsky, 1991; Lewis & Feiring, 1989; 
Lyons-Ruth, Conne11, Zol1, & Stahl, 
1987; Malatesta, Culver, Tesman & 
Shepard, 1989; Smith & Pedersen, 1988). 
An inactive, uninvolved mother appears 
to have a different impact on mother-in
fant attachment than a hostile intrusive 
mother (for a review see Cassidy & Ber
lin, 1994). The hostile, intrusive pattem 
of matemal behavior was found to be re
lated to an insecure-avoidant attachment 
relationship. The inactive, uninvolved 
pattem has been related to an insecure
resistant attachment relationship (Belsky 
et al. , 1984; Bohlin, Hageku11, Germer, 

, In the literature the tenns 'sensitivity' and 'sen
sitive responsiveness' are often used interchange
ably. Sensitivity refers mainly to the mother's atti
tude: for example, is the mother able to view the 
infant as an individual in its own right? Sensitive 
responsiveness, on the other hand, refers to the 
mother's interactive behavior: does the mother 
respond adequately, contingently and promptly to 
the infant's signaIs? 



Andersson & Lindberg, 1989; Isabella & 
Belsky, 1991; Lyons-Ruth et al., 1987). 

Many reseachers have predicted a 
greater incidence of insecure attachments 
in the preterm population than in the nor
mal full-term population. Several reports 
have demonstrated that during the neona
tal period and throughout the first year of 
life preterm infants are more passive and 
have problems regulating their arousal 
than full-terms. Preterm infants are prone 
to minima I attentiveness, Ie ss smiling and 
vocalizing, more gaze aversion, and fret
ting than fuIl-term infants in interactions 
with their mothers (Barnard, Bee & Ham
mond, 1984; Beckwith & Cohen, 1981; 
Brown & Bakeman, 1980; Crawford, 
1982; Cmic, Ragozin, Greenberg, Robin
son & Basham, 1983; DiVitto & Gold
berg, 1979; Field, 1977, 1982; Field, 
Dempsey & Shuman, 1981; Malatesta, 
Grigoryev, Lamb, Albin & Culver, 1986). 
While preterm infants are less alert, ac
tive and responsive, their mothers appear 
to be more active than the mothers of full
term infants in initiating and maintaining 
interaction, showing heightened levels of 
stimulation throughout the first year 
(Bakeman & Brown, 1980; Beckwith & 
Cohen, 1981; Crawford, 1982; Cm ic et 
al., 1983; Field, 1977, 1979). The effects 
of this heightened stimulation, however, 
may be aversive. Field (1987; Field et al., 
1981), for example, interpreted the mot
hers' high level of activity as oversti
mulating, intrusive and controlling. Their 
beha vi or was seen as inadequate and in
sensitive, because the high levels of activ
ity frequently led to more gaze aversion 
and less attention in face-to-face interac
tions on the part of the preterm infant. 

Given what is known about the devel
opment of secure attachment relationships 
in fuIl-term infant-mother dyads, we 
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might expect mothers' greater activity or 
intrusiveness to be associated with an 
increased risk of insecure (avoidant) at
tachment in preterm infants. However, 
the results of studies investigating the 
impact of preterm birth on the quality of 
attachment do not support this prediction. 
The majority of these studies have found 
that preterm infants are not significantly 
more of ten insecurely attached than nor
mal, healthy full-terms (Brown & 
Bakeman, 1980; Easterbrooks, 1989; 
Field, Dempsey, & Shuman 1981; Frodi 
& Thompson, 1985; Goldberg, Perrotta, 
Minde & Corter, 1986; Macey, Harmon 
& Easterbrooks, 1987; Rode, Chang, 
Fisch & Sroufe, 1981). This finding is 
surprising given the many well-docu
mented differences in mother-infant inter
action between these two groups of in
fants and the present authors were led to 
consider some possible explanations. One 
explanation could be that Field's interpre
tation that high levels of matemal stimu
lation represent overstimulation and intru
siveness is wrong. A recent alternative 
view suggests that the unique style of pre
term dyads (i.e., high level ofmaternal 
stimulation and activity) represents an ap
propriate adaptation to the special needs 
of the preterm infant (Bakeman & Brown, 
1980; Goldberg & DiVitto, 1983; Landry, 
Chapieski & Schmidt, 1986; Stevenson, 
Roach & Leavitt, 1992). Heightened ma
ternal stimulation is an adequate and 
adaptive response to a passive, 
unresponsive preterm infant. 

These contrasting interpretations can 
be evaluated through longitudina1 study 
of the relationship between mother-infant 
interaction and the later security of at
tachment within a sample of preterm in
fants. Three studies have attempted to 
predict later security of attachment from 



observations of mother-pretenn infant 
interactions (Goldberg et al., 1986; 
Mangelsdorf, Mann & Plunkett, 1991; 
Wille, 1991). In these studies either pre
diction of quality of attachment was poor 
(Mangelsdorf et al., 1991) or significant 
relationships found to some extent contra
dicted findings in studies with nonnal, 
healthy infants (Goldberg et al., 1986: 
Wille, 1991). Goldberg et al., for exam
ple, reported that mothers of infants who 
were classified as marginally secure (BI 
or B4 ) were rated least responsive in com
parison to mothers of insecure (A or C) 
and secure infants (B2 or B3). The latter 
groups were rated, as predicted from the 
nonnative data, highly responsive. 

There are, ho wever, some method
ologicallimitations in these studies. One 
problem is that levels of matemal activity 
and intrusiveness were not measured di
rectly. Further, it is likely that, especially 
in the Goldberg et al. study, scoring of 
matemal behavior was not independent of 
infant behavior. Finally, Wille (1991) did 
not carry out separate analyses of the re
lationship between mother-infant interac
tion and attachment for the pretenn group 
and the full-tenn group. 

A second explanation, suggested by 
Goldberg et al. (1986), could be that the 
sensitivity rating sc ales used in their 
study were developed for healthy full
tenn populations and do not appropriately 
score some interactive features for the 
pretenn dyads. Interaction patterns that 
receive low ratings on these scales are 
associated with later insecure attachment 
in full-tenn infants, but this association 
may not apply to pretenn infants. 
A third explanation for studies finding 
that prematurity has little impact on secu
rity of attachment could be that pretenn 
infants are treated as a homogeneous 
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group. For example, Plunckett, MeiseIs, 
Stiefel, Pasick, and Roloff (1986) found 
significantly more insecurely- resistant 
attached infants (36.4%) than expected in 
a sample of pretenn infants with respira
tory illness. It seems that the impact of 
conditions such as pretenn birth on the 
quality of attachment is greater when 
conditions are more extreme (e.g., severe 
medical illness). Another example of such 
an extreme condition could be early prob
lems in postural control, which frequently 
affect pretenn infants, in particular those 
with very low birth weights or those who 
suffered from growth retardation during 
gestation (Aylward, 1982; Gorga, Stern & 
Ross, 1985; De Groot, Van der Hoek, 
Hopkins & Touwen, 1992). Adequate 
postural control in sitting and head con
trol are important factors for a range of 
developmental achievements, for instance 
the coordination of attention and the 
development of visually guided reaching 
(e.g., Fogel, Dedo & McEwen, 1992; Van 
Wulfften Palthe & Hopkins, 1984). Lack 
of postural control, typically expressed in 
tenns of hypo- and hypertonia, may lead 
to difficulties in exploration and learning. 
It mayalso have a negative influence on 
the quality of mother-infant interaction. 
For example, infants demonstrating pos
tural problems, such as hyperextension 
(i.e., sudden, violent stretching due to 
problems in the regulation of muscle 
power), may be difficult to handle, be 
overaroused and irritabIe. Moreover, in
fants who have little control over their 
muscles may show Ie ss consistency in 
their behavior, they may make less eye 
contact with the mother and their behav
ior may be more difficult to interpret (see 
also Kalverboer, 1988, 1995; Kalverboer 
& Wijnroks, 1992; McGehee & 
Eckennan, 1983). Consequently, it will 



be more difficult for mothers to respond 
sensitively to the infants' behavior and 
emotional state. It can be hypothesized 
that infants who show lasting problems in 
postural control are at risk of developing 
an insecure attachment relationship. 

The present study aimed to further assess 
the impact ofprematurity on mother-in
fant interaction and later attachment. It 
investigated the relationship between sev
eral aspects of matemal interactive be
havior, including sensitive responsive
ness, level of activity and intrusiveness, 
and the quality of infant-mother attach
ment, within a sample of preterm infants. 
Several questions were examined. First, is 
matemal behavior related to later attach
ment? And, if so, does the relationship 
differ from that predicted by attachment 
theory? IfField's interpretation is correct, 
attachment theory and empirical findings 
would lead us to expect a high level of 
matemal activity to be associated with 
later insecurity. If, on the other hand, 
Goldberg's interpretation is correct, we 
would expect a high level of matemal 
activity and stimulation to be related to 
later security. Moreover, according to 
Goldberg, it would be difficult to predict 
quality of attachment from matemal sen
sitive responsiveness. 

Second, what role do infant interactive 
characteristics play in the prediction of 
later attachment? Although much depends 
upon the caregiver, who must be sensitive 
to the infant' s emotional signais, the in
fant must be capable of presenting c1ear 
emotional displays for the caregiver to 
interpret its needs accurately (Sorce & 
Emde, 1982). Because preterm birth con
sistently affects infant interactive capaci
ties and since these capacities may influ
ence matemal behavior, this study inves-
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tigated the contribution of infant behavior 
to quality of attachment. We expected 
infant responsiveness and positive emo
tions to be related to later attachment. 

Third, what is the impact of early 
problems in postural control on later qual
ity of attachment? We did not expect 
preterm birth to have a general effect on 
quality of attachment, but we did expect 
early problems in postural control to be 
related to a later insecure mother-infant 
attachment relationship. 

Method 

Subjects 

This study formed part of the large col
laborative follow-up study of infants at 
risk, the Dutch experimentallongitudinal 
project (ELO)(Koops et al., this volume). 
The data presented here are from a sam
ple of premature infants who were bom at 
Groningen University Hospital (Obstetri
cal Department) af ter pregnancies of less 
than 37 weeks. The sample consisted of 
66 mother-infant dyads, 25 of which par
ticipated in an intervention program. This 
chapter only reports the data from the 
remaining 41 dyads, which were used as 
a control group. 

All 41 infants remained in the Neona
tal Intensive Care Unit (NICU) ofthe 
Neonatology Department for at least 24 
hours af ter birth. Additional criteria were: 
singleton birth; Dutch-Caucasian extrac
tion; absence of major identifiabie abnor
malities or very severe medical complica
tions, such as intraventricular hemor
rhages (grade III and IV) and hydroceph
alus; hospitalization for less than three 
months after term date; no adverse social 
or family conditions, and family resi-



dence within 150 km of the University 
Hospital. At three months of age, none of 
the infants were classified as 'abnorrnal ' 
on the basis of a neurological examina
tion. The primary caregivers throughout 
the project period were all mothers. Only 
four mothers (8.5 %) refused to partici
pate, out of the 47 contacted. Two dyads 
dropped out ofthe study. 

The average birth weight of the 
preterm sample was 1,723 g (range= 690-
3,210 g). The average gestational age was 
32 weeks (range= 25.6-36.6 weeks). The 
infants were hospitalized for an average 
of 55 days (range=8 to 139 days). Sixteen 
infants (39%) were girls. Seven infants 
were diagnosed with respiratory distress 
syndrome (RDS) and five with 
bronchopulmonary dysplasia (BPD). 
Twelve infants were small-for-gestational 
age (SGA), with a birth weight below the 
10th percentile on standardized growth 
curves (Kloosterman, 1970). Only one of 
the mothers was single at the start of the 
study. The age of the mothers ranged 
from 18 to 41 years (mean = 27 years). 
The mother's education ranged from 
elementary to academic. The median 
score on the level of matemal education, 
was 2 on a5-point scale which is repre
sentative of the community at large. 

Design and procedures 

All dyads were visited at home when the 
infant reached the age of 6, 9 and 12 
months (corrected for prematurity). At 6 
months of age, infants were first observed 
for 15 minutes while they carried out an 
exploration task. The infant was seated in 
a baby car-seat before a small tabie. Vari
ous sets of play objects were on the table 
within the infant' s reach. The camera was 
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located in front of the infant so that the 
infant's face , trunk and arrns were visible. 

After the exploration task, mothers 
and infants were videotaped while en
gaged in a five-minute, semi-structured 
play session. During these observations, 
the mother sat at the opposite side of the 
table from the infant to enable eye con
tact. She was asked to play with her in
fant using a standard set of ten age-appro
priate toys. She was free to choose the 
objects, the length of time the infant 
played with each object or combination of 
objects, and the tempo at which it played. 
She was also free to end the session and 
to pick up the infant if it became upset 
and cried. This play session was repeated 
at 9 and 12 months. The positioning of 
the tabie, infant chair and camera was 
identical at each measurement point. Ap
pointments were made in accordance with 
the mother' s judgement that her baby 
would be alert. Mother-infant observa
tions were completed for all dyads. 
Within a week ofthe final home visit at 
12 months, each dyad was seen in the 
Ainsworth and Wittig (1969) Strange 
Situation in order to assess the quality of 
the infant-mother attachment relationship. 
The Strange Situation was repeated at 18 
months of age. 

Interaction measures 

Behavioral items used in coding were 
derived from previous research on 
mother-infant interaction (see also, 
Butcher, Kalverboer, Minderaa, Van 
Doorrnaai & Ten Wolde, 1993; Wijnroks, 
1994). Matemal behaviors were rated on 
one 9-point sensitivity scale (Ainsworth 
et al., 1978) and nine 5-point rating scales 
which measured matemal responsiveness, 
level of activity, quality ofhandling, level 



of engagement, frequency of vocaliza
tions, frequency of positive emotional 
expression, timing, non-directiveness, 
and non-interference. Infant interactive 
beha vi or was rated on each occasion on 
six different 5-point rating scales which 
measured frequency of looking at the 
mother's face, duration of positive emo
tional state, peak positive, duration of 
negative emotional state, peak negative, 
and responsiveness. 

Scoring mother-infant interactions 

The videotapes were scored by the first 
author and a psychology graduate, who 
was blind to the hypotheses of the study 
and had no information on characteristics 
ofthe mother or infant. For the data at 6 
and 12 months, half ofthe observations 
were conducted by the first ob server, the 
other halfby the second ob server. The 
dyads were randomly assigned to one of 
the observers. To avoid halo-effects, the 
same ob server did not observe the same 
dyad at both ages. The recordings at 9 
months were scored six months later than 
the 6- and 12-month tapes, and only by 
the second observer. It is important to 
state that in scoring infant and matemal 
beha vi or the intention was to rate the 
behavior of each partner as independently 
as possible. That is, raters were instructed 
not to consider an infant's reaction to its 
mother's intervention in order to prevent 
confounding (see also Schneider Rosen 
and Rothbaum, 1993). In the same way, 
an infant' s behavior was rated without 
considering its mother's responsiveness 
and sensitivity. An infant's behavior had 
to be taken into account occasionally, to 
obtain areliabie estimate ofits mother's 
behavior, but the ratings were to be as 
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independent of the infant' s characteristics 
as possible. 

Fifteen percent ofthe dyads at 6 
months and 25% of the dyads at 9 and 12 
months respectively were scored by both 
ob servers to provide post hoc reliability 
checks. Interrater agreement was 100% 
for all scales if a difference of one scale 
point is accepted. In general, interrater 
reliability was sufficient to excellent 
(r=.78 to .92), except for one infant rating 
scale at 9 months, namely responsiveness 
(r= .50). The unreliability was probably 
caused by ob server drift and this particu
lar scale was not used in the statistical 
analyses. 

Data reduction 

To reduce the number of interaction vari
ables for analysis, behaviors were re
grouped to create three major clusters. 
The first cluster, sensitive responsiveness, 
was calculated by summing the un
weighed scores on the scales 'sensitivity', 
'responsiveness' and 'timing' 
(Cronbach's alphas:.88, .87 and .89 for 6, 
9 and 12 months respectively). This mea
sure was thought to ref1ect the mother's 
responsiveness, her sensitivity and the 
contingency of her response to the in
fant's emotional displays and changes in 
gaze behavior. The second cluster, invo/
vement, was calculated by summing the 
unweighed scores on the scales 'level of 
engagement', 'frequency of vocalization' , 
and 'frequency of positive emotional 
expression' (Cronbach's alphas:.82, .84 
and .86 for 6,9 and 12 months respec
tively). This measure refers to the extent 
to which the mother actively attempted to 
stimulate her infant's development by 
offering and demonstrating objects and 
by talking to and smiling at the infant. 



The third cluster, non-intrusiveness, was 
created by summing the unweighed 
scores on the scales 'quality of handling' , 
'non-interference', and 'non
directiveness' (Cronbach's alphas: .85, .88 
and .79 for 6,9 and 12 months respec
tively). This measure refers to the degree 
of intensity with which the mother stimu
lated her infant. It was expected to corre
spond to the negative, interfering pattem 
of matemal rejection previously identified 
in the literature (Crittenden, 1981; 
Isabella, 1993). The results of a principal 
components analysis supported the valid
ity of our clustering (Wijnroks, 1994). 

To reduce the total set of infant inter
active variables, the unweighed scores 
were summed on the scales 'duration of 
positive emotional state' and 'peak posi
tive ' to create a new variable, positive 
behavior (correlations: .69, .78, .56 for 6, 
9, and 12 months respectively). A similar 
procedure was followed to create the 
variable negative behavior, i.e., the un
weighed scores were summed on the 
scales 'duration of negative emotional 
state ' and 'peak negative ' (correlations: 
.60, .65 , .66 for 6,9, and 12 months re
spectively). 

Infant-mother attachment 

Dyads were videotaped in the Ainsworth 
and Wittig (1969) Strange Situation when 
the infants were 12 months old and again 
when they were 18 months old. The 
Strange Situations were scored by the 
author and three female observers, all of 
whom were trained by Dr. D. van den 
Boom, who received her licence to train 
from Dr. A. Sroufe at the Institute of 
Child Development in Minnesota. The 
three observers were blind to the hypoth
eses of the study and had no access to the 
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data already collected on the dyads they 
were observing and scoring. The first of 
the three female observers scored only 
the sessions at 12 months, the second 
scored only the sessions at 18 months, 
while the third scored sessions at both 
ages. The first author also scored sessions 
at both ages. 

The percentage of agreement for the 
three broad attachment classifications, 
computed on independent coding of all 
tapes, was above 90% for all ob servers 
(Cohen' s Kappas averaged .79 and .77 
for 12 and 18 months respectively). 
Disagreements were resolved by consen
sus. At 12 months of age, one infant was 
not classifiable in one of the three main 
categories. At 18 months of age, five in
fants were excluded from analysis. Two 
of the five showed a mixture of avoidant 
and resistant beha vi or during the reunion 
episodes with the mother and were there
fore not classifiable. The videotape of one 
18-month-old infant was lost. One infant 
was observed in the Strange Situation 
with only the father, while all other obser
vations were with the mother. One infant 
was not classifiable in one of the three 
main categories. 

Measures of postural control 

A global rating of the quality of the in
fant' s posture (head, trunk and anus) was 
given, using two 3-point scales. The first 
scale, called control of the head and 
trunk, indicated whether the infant had 
adequate postural control of its head and 
trunk. An upright sitting position with the 
he ad held steady and the chin lifted off 
the chest was considered an adequate 
posture. Sitting partly to one side, or not 
fully upright but with the head up and 
forward, was considered Ie ss adequate or 



partly inadequate. Sagging completely to 
one side, needing the full support of the 
back of the chair with the chin against the 
chest, was considered inadequate and was 
assumed to indicate signs of hypotonia or 
floppiness. The second rating scale was 
called hyperextension. It scored signs of 
hyperextension or hypertonia and ranged 
from no signs of hyperextension to clear 
signs ofhyperextension. 'No signs of 
hyperextension' was scored when the 
infant explored objects with both hands in 
front of the body most of the time, the 
arms were flexed, and no signs of stret
ching or bouncing the back against the 
chair were observed. 'Small or minor 
signs of hyperextension' was scored 
when both arms were held alongside the 
body, the elbows were extended, and no 
indication of backward stretching of the 
body was observed. 'Clear signs of 
hyperextension' was scored when the 
infant stretched its body backward and 
lifted its arms in a sideway and upward 
direction from time to time. 

The videotapes were scored by a 
trained psychoiogist who had no back
ground information on the infants or the 
aims ofthe study. Interobserver re1iability 
was calculated using Cohen' s Kappa 
(posture:.89 and hyperextension: .88). 
Complete data were obtained for 40 in
fants. The exploration task could not be 
scored for one infant because of persis
tent fretting. 
The majority of the infants had no prob
lem controlling their head and trunk and 
showed no signs of hyperextension. Spe
cifically, 24 infants (60%) had adequate 
control ofthe head and trunk (score 1), 
and 16 showed minor or clear signs of 
hypotonia. Twenty three infants (57.5%) 
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showed no signs of hyperextension, while 
17 (42.5%) showed at least some signs of 
hyperextension. As only a few infants 
showed clear signs of postural control 
problems, we decided to combine the 
groups with small and clear signs, and to 
create two new groups: one with prob
lems in postural control and one without. 

Results 

Distribution and stability 

As can be seen in Table 1, at 12 months 
32 (80%) infants were rated as secure, 
seven (17.5%) as insecure-avoidant, and 
one (2.5%) as insecure-resistant. The dis
tribution at 18 months was similar, with 
30 (78.9%) infants rated as secure, six 
(15.8%) as insecure-avoidant, and none 
as insecure-resistant. The proportions of 
secure and insecure attachments do not 
differ from those reported in other studies 
of preterm-mother attachment 
(Easterbrooks, 1989; Frodi & Thompson, 
1985; Goldberg et a1., 1986) . . 

However, our distributions of secure 
and insecure attachments at 12 (X 2=3.96, 
df=l, p<.05) and 18 months (x2= 5.32, 
df=l, p<.02) differed from those pre
dicted on the basis of available normative 
data (see meta-analysis of Van 
IJzendoom & Kroonenberg, 1988). At 
both ages our sample contained a greater 
number of securely attached infants 
(65%) and fewer insecure1y attached in
fants (35%) than the normative studies 
had led us to expect. Twenty-five infants 
(67.6%) outofa total of37 appeared to 
have the same c1assification at 12 and 18 
months of age. 



Table I. Distribution of attachment c1assifications at 12 and 18 months. 

18 months 

12 months Secure Insecure Alnsecure C Missin Total 

Secure 

Insecure A 

Insecure C 

Missin 

Total 

23 

5 

30 

4 

2 

6 

Twenty-five infants (67.6%) out of a total 
of37 appeared to have the same classifi
cation at 12 and 18 months ofage. Only 
two of the infants c1assified insecure
avoidant (25 %) at 12 months of age re
ceived the same c1assification at 18 
months. One insecure-resistant infant at 
12 months became securely attached at 
18 months. Twenty-three infants were 
securely attached at both ages (79%). 
When correcting for chance classification 
(Cohen 's kappa), agreement between the 
attachment classifications at 12 and 18 
months hardly exceeded chance level 
(K=.11). 

The following analyses were used to 
determine whether differences in quality 
of attachment were related to the quality 
of early mother-infant interaction. 
Multivariate analysis of variance and then 
univariate analyses were conducted at 
each age point to examine the relationship 
between mother-infant interactive behav
ior and attachment c1assification. A sec
ond set of analyses examined the impact 
of postural control problems on the qual
ity of attachment. 
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5 

o 5 

32 

7 

41 

Mother-infant interaction and attachment 
classification 

As the number of insecurely-resistant at
tached infants at 12 months was too 
smalI, a single insecure group was created 
consisting of infants who received either 
an A or a C c1assification. 

Maternal ratings 

Table 2 shows the mean matemal ratings 
and standard deviations for the secure and 
insecure groups at 12 and 18 months. The 
differences in mean scores for sensitive 
responsiveness, non-intrusiveness and 
tempo were in line with attachment the
ory and with Field's view that high levels 
of matemal activity represent insensitive 
behavior. In general, the mothers of se
curely attached infants scored higher on 
sensitive responsiveness and non-intru
siveness and lower on tempo than the 
mothers of insecurely attached infants. 
Significant multivariate effects on mater
nal ratings were found for attachment 
c1assification at 18 months. Analyses re
vealed significant effects at 6 months, 
F(4,31)=3.09, p<.05, and at 12 months, 
F(4,31)=3.99, p<.Ol. 



Table 2. Mean matemal ratings by age and attachment group. 

12 MONTHS 18 MONTHS 

Scale Secure [nsecure Secure [nsecure (N=6) 
(N=32~ ~N=8~ ~N=30~ 

6 months 
Responsiveness 11.3(3 .7) 8.1 (2.7)· 1.2(3 .9) 8.4 (3 .8) 
Non-intrusive 9.6 (2.9) 7.0 (2.7)· 9.4(2.8) 6.3 (2.6)· 
ness 
[nvolvement 8.8 (2.8) 8.9 (2.7) 8.9(2.9) 9.4 (3 .3) 
Tempo 2.7 (0.9) 3.1 (0.8) 2.6(0.8) 3.8 (0.9)·· 

9 months 
Responsiveness 10.0 (3.4) 11.1 (3 .0) 10.6(3.3) 11 .0 (4.2) 
Non-intrusive 8.8 (3 .0) 8.3 (2.1) 9.2(2.8) 7.5 (2.2) 
ness 
[nvolvement 9.0 (2.9) 9.8 (2 .6) 9.0(2.9) 10.8 (2.8) 
Tempo 3.0 (1.1) 3.3 (0.8) 2.9(1.1) 3.8 (0.8)· 

12 months 
Responsiveness 11.9 (2.9) 9.5 (1.5). 12.3(2.6) 8.2 (2.2)··· 
Non-intrusive 9.1 (2 .2) 8.1 (1.9) 9.5(1 .9) 6.7 (2.8)·· 
ness 
[nvolvement 9.8 (2.4) 9.6 (3 .2) 9.8(2.7) 9.6 (3 .1) 
TemEo 2.9 ~0 . 8~ 3.3 ~0 . 9~ 2 .9~0 . 8~ 3.5 ~1.3~ 

Note: Standard deviations are in parentheses. 
Responsiveness= Sensitive responsiveness. • p<.05; •• p<.O I; ••• p<.OO I 

Univariate analyses indicated that at 6 
months the primary contributions to this 
effect were from non-intrusiveness, 
F(1,34)=6.67, p<.02, and tempo, F(1,34)= 
9.67, p<.004. 

At 12 months, sensitive responsive
ness, F(1,34)=12.46, p<.002, and non
intrusiveness, F(1,34)=9.36, p <.004, 
were the two scales for which the 
univariate analysis showed a significant 
effect. The mothers of securely attached 
infants scored high on non-intrusiveness 
at 6 months and at 12 months they scored 
low on tempo and high on sensitive re
sponsiveness. None of the multivariate 
analyses was significant for attachment at 
12 months. 
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Infant ratings 

The four infant ratings, i.e., frequency of 
looking at the mother's face, positive be
havior, negative behavior and responsive
ness, were subjected to a multivariate 
analysis of variance at each of the three 
age points. The findings gave a measure 
of support to our second hypo thesis that 
infant interactive behavior would be re
lated to later attachment. The only signifi
cant effect was found for infant behavior 
at 12 months, F(4,35)=3 .21, p<.03, when 
responsiveness differed significantly be
tween the groups, F(1,38)=8.13, p<.Ol. 
As predicted, infants in the secure group 
received a higher mean rating (5 .7, 
sd=1.8) than infants in the insecure group 
(3.8, sd= 1.4). 



Postural control 

Our hypothesis that problems in postural 
control would be related to in secure at
tachment was partly confinned by the 
data. In a 2 (absence/presence) by 2 (se
curelinsecure) chi-square analysis, a sig
nificant relationship was found between 
'observed control ofthe head and trunk' 
and attachment at 18 months (X2=6.62, 
df=l, p<.OI). Infants who early on had 
problems controlling their head and trunk 
were more likely to be insecurely at
tached at 18 months (38.5%) than infants 
who had no such problems (4.5%). No 
significant relationship was found be
tween hyperextension problems and qual
ity of attachment. 

Discussion 

Our data confinn the results of other pre
tenn studies in finding that, in spite of 
early interactional problems, pretenn in
fants are able to fonn secure attachments 
to their mothers. In line with Bowlby's 
attachment theory (1969) and Sameroff 
and Chandler's transactional model 
(1975), we conclude that the mother-in
fant relationship is strongly biologically 
buffered from perturbations in early 
development. 

Our study not only demonstrated that 
pretenn infants are weIl able to fonn se
cure attachment relationships with their 
mothers but, more importantly, it also 
found that a larger number of infants was 
securely attached than expected on the 
basis of data from nonnative studies. It 
may be that the birth of a pretenn infant 
activates unexpected psychological re
sources within the caregiving environ
ment. Perhaps the mother's sensitive re-
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sponsiveness increases when she is con
fronted with a vulnerable child needing 
extra care. Illustrative in this case is a 
study conducted by Goldberg et al. 
(1986) which found that the largest num
ber of secure attachments was observed 
in families with seriously ill infants. This 
generally attests to the ability of mothers 
to adapt to, and compensate for, their 
infant's limitations. Further support for 
our view is offered by a number of stud
ies showing that, despite their high activ
ity level, mothers of pretenn infants are at 
least not less responsive to their infant' s 
signals and needs for comfort and secu
rity than mothers of full-tenn infants 
(Green, Fox & Lewis, 1983; Stevenson et 
al., 1992). Only if a condition is so ex
treme that it pushes the family system out 
ofbalance, for example ifthe mother has 
to deal with an infant with postural prob
lems (this study) or if she has an irritable 
infant and experiences a lack of support 
from her partner (Van den Boom, 1988; 
Crockenberg, 1981), it is likely to lead to 
an insecure attachment. 

This study has shown that matemal 
behavior can provide a basis for predict
ing quality of attachment in a sample of 
pretenn infants. Prediction was more ac
curate for attachment at 18 months than at 
12 months. Furthennore, we found the 
same pattern of relationships in our 
pretenn sample as is found in nonnal full
tenn populations. Our results contrast 
with the findings of Goldberg et al. 
(1986), Mangelsdorf et al. (1991), and 
Wille (1991) (though these authors me a
sured quality of attachment up to 12 
months). The strength of the relationship 
between matemal sensitive responsive
ness and the quality of infant-mother at
tachment is striking. This relationship is 
generally in accordance with the tenet of 



attachment theory that high levels of ma
temal sensitivity are related to secure at
tachment. This implies that preterm and 
full-term infants do not follow different 
pathways to security/insecurity, as 
Mangelsdorf et al. (1991) have suggested. 
It should be noted, however, that the 
preterm infants in this study were rela
tively more healthy and had higher mean 
birth weights than the infants in the study 
carried out by Mangelsdorf et al.. Our 
resuIts do not support Goldberg's inter
pretation that heightened matemal stimu
lation is an adequate and adaptive re
sponse to a passive, unresponsive preterm 
infant, in so far as high levels of matemal 
activity (tempo) were associated with in
security. 

Matemal beha vi or played a more pow
erful role than infant behavior in shaping 
the quality of attachment, a fin ding which 
is consistent with the resuIts of studies in 
clinical samples (e.g., Van IJzendoom, 
Goldberg, Kroonenberg & Frenkel 
(1992). Furthermore, the relatively strong 
associations between matemal activity, 
intrusiveness, and attachment confirm in 
part the resuIts reported by Belsky et al. 
(1984) and Lewis and Feiring (1989). 
These authors found that the mothers of 
insecurely-avoidant attached infants stim
ulated their children at a very high level 
compared with the mothers of securely 
attached and insecurely-resistant attached 
infants. According to Belsky et al. (1984) 
the anxious-avoidant pattem of attach
ment is a response to matemal 
overstimulation. This brings us back to 
our original question: why are pre term 
infants not significantly more often in
securely attached to their mothers than 
full-terms, considering the fact that the 
mothers of preterm infants are more ac
tive in stimulation? One explanation 
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could be that the differences between 
mothers of preterm infants and mothers 
of full-terms in terms of their levels of 
activity and stimulation are too small to 
affect the development of the attachment 
relationship. The somewhat heightened 
level of activity displayed by mothers of 
preterm infants does not reflect insensi
tivity. Indeed, our analyses showed that 
sensitive responsiveness and tempo were 
not significantly correlated. Moreover, 
some studies have shown that the mothers 
of preterm infants are generally not less 
responsive to their infants' signals and 
needs for comfort and security than the 
mothers offull-term infants (e.g., Green, 
Fox & Lewis, 1983; Stevenson et al., 
1992). In studies ofnormal infants, on the 
other hand, matemal overstimulation and 
intrusiveness reflect a very consistent and 
stabIe interaction pattem, which will most 
Iikely co-occur with a lack of responsive
ness. In other words, the pattem reflects a 
consistently insensitive parenting attitude. 
We suggest that the lack of responsive
ness predicted an insecure attachment 
relationship, while the type of insecurity 
was predicted by the factor intensity of 
stimulation or intrusiveness. Furthermore, 
most studies of preterm infants have 
shown that the 'typically high' levels of 
matemal stimulation were usually tempo
rary, contradicting the idea of a stabie 
trait. 

Another important fmding of our 
study was that problems in postural con
trol were associated with the development 
of an insecure attachment relationship. 
Early postural problems in preterm in
fants may thus seriously threaten the 
quality of the mother-infant relationship. 
The present study and a recent study by 
Van Beek (1993) are the firstto examine 
the relationship between differences in 



postural control among pretenn infants 
and the quality of mother-infant interac
tion. Further research is needed in this 
area. In conclusion, a pretenn birth in 
itself may not be a threat to later attach
ment, because most mothers are able to 
compensate for their infant's limited in
teractive capacities. However, this study 
suggests that early problems in postural 
control may increase the risk of an inse
cure attachment. 
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J.B. Hoeksma 

8. Differential age-effects of 
brief early hospitalization I 

Abstract 

Age-specific effects of brief early hospi
talization were investigated in a con
trolled natural experiment. The sample 
consisted of 27 children with cleft lip and 
palate. The children were admitted to the 
hospital for palatal repair either at 9.5 or 
12.5 months of age. During hospitaliza
tion inhibited behavior was found charac
teristic of the earlier admitted group, 
whereas intensified attachment behavior 
typified the later admitted group both dur
ing and shortly af ter hospitalization. Af ter 
hospitalization the older children were 
more likely to respond with disorganized 
behavior pattems to a stressful situation at 
home. It is concluded that briefhospital
ization has a more disturbing impact at 
the age of 12.5 months. 

I We express our thanks to the mothers and children that 
took part in this research and Janneke van Steenbergen, 
Kalin Hermeler and Annemaliek Sepers for their help 
with data collection. In addition, we owe a large debt of 
gratitude to Dr. Dymph van den Boom for training our 
coders to score the interactive scales of the Strange Situa
tion procedure. 
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Introduction 

About half a century ago psychologists 
were shocked by reports of Spitz (1945) 
and Bowlby (1951) on the impact of pa
rental deprivation, more particularly, by 
the disastrous consequences early 
mother-child separation was said to have 
for adaptive functioning at a later age. In 
later years these ideas were increasingly 
relativized (Rutter, 1976; Van den Berg, 
1972). In the late seventies, however, the 
discussion was brought to life again. Lon
gitudinal studies of Douglas (1975) and 
Quinton and Rutter (1976), the second 
being a replication of the first, demon
strated an association between relatively 
brief hospitalization and increased risk of 
later behavior disturbance and delin
quency. Moreover, despite the critique 
and subsequent amendments, mother
child separation during the first one-and
a-halve year of life grew out into an im
portant topic in attachment research. We 
only have to refer to the role of separation 
in the widely used Strange Situation pro
cedure of Ainsworth, Blehar, Waters and 
Wall (1978), and to the reported risks of 
extensive early nonmatemal infant day 
care (Belsky, 1990). 

Against this background a study was 
designed to examine the impact ofbrief 
hospitalization by the end of the first year 
of life. In an earl ier publication (Koomen 
& Hoeksma, 1993) we reported on the 
effects ofhospitalization on infant behav
ior and the developing relationship with 
the mother. Our main finding was that 
avoidanee instead of attachment behavior 
was observed towards the mother in 9 to 
13 month-old children with cleft lip and 
palate af ter briefhospitalization. In
creased avoidance was found both under 
stressful conditions in the home environ-



ment and in the Strange Situation proce
dure. Notwithstanding these increased 
levels of avoidant behavior, hospitalized 
infants were not found to be 'at risk' with 
regard to establishing insecure-avoidant 
attachments to their mothers (Koomen & 
Hoeksma, 1993). The present paper sup
plements the previous one by focusing on 
age-specific effects ofhospitalization. 
The main question is: are the effects of a 
brief hospital admission on the infant' s 
behavior and the developing relationship 
with its mother related to the age at which 
hospitalization takes pI ace? Moreover, 
considering the growing interest in so
called 'disorganized beha vi or pattems' 
(Main & Solomon, 1990), in the present 
study more explicit attention is being paid 
to the organization of attachment behav
iors. Age-differences are investigated in a 
carefully controlled experiment, in which 
children bom with cleft lip and palate are 
admitted for closure of the soft palate, 
either at 9.5 or at 12.5 months ofage. 

Separation and behavioral changes 

According to the old studies (Heinicke & 
Westheimer, 1965; Robertson & Bowlby, 
1952; Robertson & Robertson, 1971) ma
temal separation elicits widely divergent 
responses in children. In cases of compar
atively brief separations, children were 
observed to react with acute distress, the 
socalIed protest response. After some 
time this distress was replaced by passive, 
withdrawn sadness, the so called despair 
response. And finally, ifthe separation 
lasted long enough, the child seemed to 
loose interest in his caregiver and was 
inclined to react to visits with a lack of 
affection, the socalled detachment re
sponse. It should be noted that the longer 
duration of separation periods occurring 
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in the old days, as well as the depriving 
circumstances of institutional placement, 
may have contributed substantially to the 
detachment responses observed. 

Schaffer and Callender (1959), report
ing on a comparatively brief separation 
period of less than two weeks for infants 
under one year of age, only mentioned 
agitated responses to hospitalization: loud 
crying, clinging to the mother, sleep dis
turbances, and stranger anxiety. These 
responses were found to be strongest for 
infants older than seven months, both 
during and following hospitalization. 
Compared to the younger ones, the older 
infants were more likely to show protest 
during hospitalization and in addition 
manifested more severe reactions, such as 
intense attachment behaviors and fears, in 
the periodfollowing hospitalization 
(Schaffer & Callender, 1959). This age
effect is in accord with the onset of the 
phase of clear-cut attachment described 
by Bowlby (1969) and Ainsworth et al. 
(1978), in which the child has acquired a 
notion of 'person permanence', which 
may manifest itself in separation protest. 
Hoeksma, Koomen and Koops (1987) 
found a similar age effect for children 
with cleft lip and palate in the age of 4 to 
22 months. In this study parents filled out 
a questionnaire about negative changes in 
the behavior of their children af ter a brief 
hospital admission. Although the relation 
was weak, the intensity of the responses 
to hospitalization were found to increase 
significantly with age. 

Besides intensified attachment behav
ior, an avoidant response to separation 
was reported in several studies: both in 
the classical separation studies mentioned 
above (Heinicke & Westheimer, 1965; 
Robertson & Bowlby, 1952), in recent 
hospitalization studies (Fahrenfort, 1993; 



Koomen & Hoeksma, 1993) and in day
care research (Barglow, Vaughn & 
Molitor, 1987; Belsky & Rovine, 1988; 
Lamb, Stemberg & Prodromis, 1992). It 
should be noted, however, that in the lat
ter two categories avoidance of the 
mother was observed af ter induced stress 
and not in normallife situations. Only in 
stressful circumstances the child was ob
served to display a lack of affection and 
to turn or look away from her. With re
spect to age, it may be added that in the 
old studies detached behavior was found 
in children from fourteen months to three 
years old, whereas in recent studies it was 
already observed at the age of twelve 
months. In our own study (Koomen & 
Hoeksma, 1993), avoidance was observed 
at the ages of nine and twelve months. No 
age-differences were reported. 

Disturbance of the attachment relation
ship and behavioral (dis)organization 

In terms of attachment theory, hospital
ization can be characterized as a de
creased availability or accessibility of the 
primary security provider (attachment 
figure) at a time when the infant needs 
him or her most. The decreased availabil
ity of the caregiver and the, from the in
fant ' s point of view, repeated neglect of 
its signals in stressful moments might 
affect the mother's trustworthiness 
(Ainsworth et al., 1978). As noted previ
ously, this kind of damage to the infant's 
confidence results in widely divergent 
responses: intensified attachment behav
ior on the one hand and avoidant behavior 
on the other (Bowlby, 1973). 

The concern about maintenance of 
proximity to the caregiver, displayed by 
the older children in the study of Schaffer 
and Callender (1959), corresponds with 
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what is expected in such situations on the 
basis of attachment theory. The attach
ment system is assumed to be activated 
by threats of separation from the mother 
and alarming events in the environment. 
In the first period af ter a stressful experi
enee, the system may be expected to be 
more easily activated at high intensities. 
Attachment behaviors may even be re
leased when there is no real danger 
(Bowlby, 1969). Following a stressful 
separation experience, an avoidant re
sponse, however, is precise\y antithetical 
to the behavior predicted by biologicaUy 
oriented attachment theory (Main, 1981). 
As was argued above, what would be ex
pected in such circumstances is intensi
fied attachment, that is proximity promot
ing behavior. 

According to Main (1981) avoidance 
ref1ects an underlying mistrust and anger 
about the availability of the mother and 
may weU serve as the infant's way ofpre
venting behavioral disorganization, as a 
strategy of maintaining control and flexi- . 
bility in behavior. In some infants, re
union with the mother af ter separation 
elicits opposing tendencies: both attach
ment behavior and anger, both approach 
and withdrawal. The child ' s only solution 
in such situations may be a shift in atten
tion away from the caregiver. Even the 
phenomenon of suppression of distress 
during separation can be explained this 
way: "What is being deactivated in this 
account is the entire attachment behav
ioral system" (Main, 1981, p.683). In 
Main and Solomon (1990), disorganiza
tion, with respect to behavior patterns in 
the Strange Situation procedure, is speci
fied as a sequentialor simultaneous dis
play of contradictory behavior patterns. 
By a sequential display of contradictory 
behavior patterns, a disordering of ex-



pected temporal sequences is meant, for 
instance a display of high di stress during 
separation followed by strong avoidance 
upon reunion; or an initial full greeting 
upon reunion followed by avoidance. 
Examples of a simultaneous display of 
contradictory behavior pattems are: ap
proaching the caregiver with the head 
averted or avoidant behavior while in 
contact with the parent. In such cases ap
proach behavior seems to be partially but 
unsuccessfully inhibited through simulta
neous activation of avoidant tendencies. 
Seemingly, as argued by Main and Solo
mon (1990), these infants neither succeed 
in responding to the parent, nor in fully 
shifting attention away. 

Research questions and predictions 

What differential age-effects ofbriefhos
pitalization might be expected in the last 
quarter of the first year? Both infant be
haviors in natural situations and interac
tive behavioral patterns in stressful cir
cumstances are studied. With respect to 
infant behaviors mainly agitated re
sponses to hospitalization are investi
gated, such as crying, sleeping distur
bances, stranger anxiety, attachment be
havior etc .. Following from the findings 
of Schaffer and Callender (1959) and 
Hoeksma et al. (1987) we expect more 
intense agitation during and after hospi
talization for 01 der children in normallife 
situations. This expectation also fits de
velopmental ideas of Bowlby (1969) and 
Ainsworth et al. (1978) in which the onset 
of clear-cut attachment is placed at the 
earliest from six months onwards but of
ten later. 

With respect to (interactive) behav
ioral patterns in stressful circumstances, 
the question arises whether the avoidant 
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response to hospitalization (Koomen & 
Hoeksma, 1993) indeed serves as a strat
egy of preventing behavioral disorganiza
tion (Main, 1981). It is therefore investi
gated whether infants, by the end of the 
first year, change in their ability to main
tain behavioral organization under stress
ful conditions. In this context, two oppos
ing predictions could be made. On the 
basis of Bowlby's developmental phases 
it might be expected that infants become 
more able to maintain behavioral organi
zation under stressful conditions without 
supportive parental behavior. According 
to Bowlby and Ainsworth and associates, 
during the last months of the first year the 
infant is believed to be in the process of 
further consolidation of the relationship 
with its mother. However, considering the 
ideas of Waters, Kondo-Ikemura, Posada 
and Richters (1990), such an age-specific 
effect is not anticipated. In their view at
tachment figures continue to play a cru
cial role in organizing secure base behav
ior in their infants far into the second or 
even third year (Waters et al., 1990). 

Methods 

Sample and design 

The sample consisted of 27 infants with 
c1eft lip and palate (CLP), better known 
as "hare lip and open palate", and their 
mothers. All children were bom at term 
(i.e., > 37 weeks) and had no other con
genital anomalies. They came from intact 
families and none of the mothers worked 
full-time. 

The need for palatal repair of children 
with cleft lip and palate provided the nat
ural conditions for an experiment. Thanks 
to the cooperation of the medical staff of 



the hospitals of six Dutch cities (Amster
dam, Rotterdam, Breda, Delft, Dordrecht 
and Vlissingen), 14 out ofthe 27 CLP 
children were operated on at approxi
mately 9.5 months of age (mean age in 
weeks: 40.8, sd=2.7) and the remaining 
13 children at 12.5 months of age (mean 
age in weeks: 55.4, sd=1.6). Children op
erated on at 9.5 months will be labelled 
group I; children operated on at 12.5 
months group 11. At the outset ofthe ex
periment, group 11 also consisted of 14 
children. Child number 14, however, had 
to be excluded from the experiment due 
to considerable delay in the date of opera
tion. 

The assignment of CLP chi1dren to 
group land 11 is based on the preferences 
for age of operation of the seven different 
surgeons involved. Despite this 
nonrandom assignment of subjects to 
conditions, the two groups were matched 
on parity (44% first-bom; 56% later
bom), dwelling place (56% city; 44% 
village), and sex (78% boys, 22% girls). 
The nonuniform sex distribution is due to 
the larger number ofboys that are gener-

ally bom with cleft lip and palate. In ad
dition, the two groups appeared to be bal
anced with re gard to the level of educa
tion ofboth parents, which was measured 
on a five-point sc ale ranging from 1, ele
mentary education, to 5, academic educa
tion. (Mean level of education of moth
ers: group 1=2.50 (sd=1.29), group 
11=1.85 (sd=1.07); fathers: group 1=2.29 
(sd=1.07), group 11=1.85 (sd=1.28» . 
All hospitals were modem, well-equipped 
institutions with very similar practices. In 
some cases the closure of the soft palate 
was combined with a smalllip correction 
or (partial) closure of the hard palate. In 
all cases the lip had been closed previ
ously at the age of approximately three 
months. For detailed information about 
selection procedure and hospital practices 
we refer to Koomen and Hoeksma 
(1993). 

Procedures 

Table I gives an overview ofthe instru
ments used at different ages for the two 
groups. 

Table I . Design of the study: age of hospitalization of group 1 and II in months and use of instruments on differ
ent occasions. 

Group 1 
age: 9 9.5 10 

Hospitalization x 

Negative 8ehavioral Changes Q Q 
Observed Disturbance I I 
Daily Frequency ofCrying Q Q 
Perceived Attachment 8ehavior Q Q 
Induced Stress at Home 0 0 
Q: questionnaire, 1: interview, 0 : observational procedure 
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12 

x 

Q 
Q 
0 

Group II 
12.5 

Q 
I 

13 

Q 
I 
Q 
Q 
o 



Hospitalization took place at 9.5 months 
for group I and at 12.5 months for group 
11. Mothers and children were visited at 
home shortly before and af ter hospitaliza
tion: group I at 9 and 10 months of age; 
group 11 at 12 and 13 months of age. Vis
its at 9 and 12 months were scheduled at 
the respective ages plus or minus one 
week. Vi sits at 10 and 13 months were 
scheduled two weeks af ter hospitalization 
plus or minus three days. 

Three kinds of instrurnents were used: 
a) questionnaires mainly for measuring 
agitated responses to hospitalization in 
natural situations, including the Negative 
Behavioral Changes scale (NBC scale), 
the Perceived Attachment Behavior Scale 
(P AB scale), and the daily frequency of 
crying; b) a semi-structured interview for 
measuring observed disturbance during 
and shortly after hospitalization; and c) an 
observational procedure for measuring 
interactive behavioral pattems af ter in
duced stress at home (ISH procedure). 

At all ages video recordings were 
made of the ISH procedure. At the end of 
each visit the P AB scale and the crying 
scale was handed to the mother, which 
were subsequently retumed by mail. In 
addition, the NBC scales during and after 
hospitalization were filled out by the 
mother at the age of 10 months in group 
I, and at the age of 13 months in group 11. 
At the same ages mothers were inter
viewed about the admission (duration of 
hospitalization, visits to the hospital etc.) 
and their child' s reactions during and af
ter hospitalization (this interviewing is 
not included in Table 1). 
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Measurements and codings 

Negative Behavioral Changes. The NBC 
scale was a revised and extended vers ion 
ofthe 'Negative Behavioral Changes 
Scale,' used in an earlier study (Hoeks ma 
et aL, 1987). Identical sets of items were 
used to measure behavioral changes dur
ing and after hospital admission. The 
mother was asked whether her child, 
compared to the period before admission, 
behaved differently during hospitalization 
and in the first few days af ter hospitaliza
tion. Examples of some items of the scale 
are: "he/she did cry more of ten than 
he/she used to do" (yes/ no); "he/she was 
more fearful of strangers than he/she used 
to be (yes/no)", "he/she clung more to me 
than before" (yes/no). The mother was 
asked to mark the correct answer. Nega
tive behavioral changes ('yes') received a 
code of 1, the other alternative ('no') re
ceived a code ofO. 

Observed Disturbance. Before admin
istering the NBC scale, in which the oc
currence of a fixed set ofbehavioral 
changes derived from the literature was 
checked, the mother was asked to de
scribe the impact of hospitalization dur
ing and the first few days after admission 
in an informal interview at home. Of the 
interview a nearly verbatim report was 
made by a research assistant. Afterwards, 
each record was given a code 0, 1 or 2 
both for the responses during and fol/ow
ing hospitalization, representing 'no dis
turbance', 'medium disturbance' and 
'high disturbance' , respectively. Contrary 
to the NBC scale, the hospitalization in
terview yields overall judgements of the 
negative behavioral changes during and 
the first few days af ter hospitalization. 



Daily Frequency of Crying. In order to be 
able to measure the effect of hospitaliza
tion on the infant's irritability in everyday 
life, the crying behavior displayed in the 
home environment was measured. The 
mother was asked to mark on a graphical 
time scale (spanning 24 hours) for each 
hour of a nonnal week-day whether the 
child had cried or not. The variabIe 'Daily 
frequency of crying' resulted from sum
ming these marks. 

Perceived Attachment Behavior. The 
questionnaire 'Perceived Attachment Be
havior' was administered to measure the 
intensity of attachment behaviors dis
played by the infant in everyday life. The 
vers ion used was, except for some minor 
alterations in response alternatives, iden
tical to the scale constructed in an earlier 
study (Hoeksma et al., 1987). The items 
of the P AB scale were based on the 
Strange Situation procedure. Similar 
stressful events were described in nonnal 
life contexts, for instance a brief mother
child separation in the home environment, 
a visit from an unfamiliar person, and a 
visit to a birthday party. The mother was 
asked about the reactions of the child to 
these events and was asked to mark the 
appropriate alternative. Alternatives indi
cating increased attachment behavior 
were given the codes 1 or 2, other alterna
tives were given the code O. An example 
of an item and the way of coding is: "If 
an unfamiliar person comes to visit you, 
how does your baby react?" Alternatives: 
"he/she behaves as usual" (code 0); 
"he/she communicates with me more of
ten than usual" (code 1); "he/she seeks 
proximity continuously" (code 2); "this 
situation has not yet occurred" (code 0). 

Interactive behaviors after induced 
stress at home. Inspired by the Strange 
Situation procedure of Ainsworth et al. 
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(1978), the ISH procedure was developed 
to measure the (interactive) behavioral 
pattems displayed by the child towards its 
mother af ter induced stress in the home 
environment. The combination of one 
brief separation from the mother and si
multaneous exposure to one of two audio
tapes (at 9 and 12 months a tape with a 
sound of crying babies; at 10 and 13 
months a sound resembling the squealing 
of pigs) was used to arouse stress or fear 
in the child. A detailed description of the 
procedure can be found in Koomen and 
Hoeksma (1993). 

The amount of stress expressed by the 
child during the mother's absence was 
rated on a five-point scale, named the 
Overtly Expressed Distress scale (OED 
scale). Score 1 indicates: no reaction; 
score 3: stops playing, seems surprised; 
and score 5: cries loudly. From the mo
ment the mother retumed to the room, the 
interactive behavior of the child was rated 
on four 7-point scales, known from scor
ing in the Strange Situation procedure 
(Ainsworth et al., 1978). The proximity
seeking scale measures the child' s efforts 
to achieve physical contact or proximity; 
the contact-maintenance scale measures 
the child' s efforts to preserve physical 
contact once this is achieved; the resis
tance scale measures the child's opposi
tion to proximity, contact, or interaction 
offered by the adult; the avoidance sc ale 
measures the child's evading ofproximity 
and interaction with the adult. 

Missing values: As noted above for group 
II one child had to be omitted from the 
analyses because of considerable delay in 
the timing ofhospitalization. Ofthe re
maining 27 cases, one case belonging to 
group I for the P AB scale was deleted 
from analyses, and one case belonging to 



group II for the Daily frequency of cry
ing. In both cases the questionnaires were 
not filled out at the prescribed points in 
time. 

Reliability: The Negative Behavioral 
Changes scale, consisting of 15 items, 
proved to be a homogeneous scale 
(Koomen & Hoeksma, 1993), both for 
measuring behavioral changes during, 
(Cronbach's alpha = .83) and af ter hospi
talization (alpha = .86). The homogeneity 
of the Perceived Attachment Behavior 
scale, consisting of 12 items, was satis
factory at all ages (Cronbach's alpha> 
.82) (Koomen & Hoeksma, 1993). 

In the ISH procedure, interrater agree
ment was calculated for the four interac
tive scales and the OED scale (Koomen 
& Hoeksma, 1993). For this purpose 15 
subjects were drawn at random, both at 
the age of 12 and 13 months. At 12 
months the subjects were independently 
rated by two trained observers, the first 
author and a research assistant; interrater 
agreement ranged from .60 (for resis
tance) to .99 (for contact maintenance), 
with an average correlation of .85. At 13 
months the subjects were independently 
rated by the first author and by a trained 
ob server who was not familiar with the 
subjects, nor with the hospitalization con
ditions; interrater reliability ranged from 
.63 (for avoidance) to .99 (for contact 
maintenance), with an average correlation 
of .87. The relatively low correlation of 
.63 for avoidance was primarily caused 
by one case. Af ter removal of this case 
the correlation rose to .88. 

Data analyses: Age effects were tested 
by comparing changes due to hospitaliza
tion in the early and later hospitalized 
group. On all variables the number of 
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infants that showed increased responses 
and the number of children that remained 
the same or decreased was tabulated. 
Next the tabulations at 9.5 and 12.5 
months were contrasted using either 
Fisher's Exact Test or the Chi-square 
Test. 

Results 

The results will be presented in three sec
tions. The first section contains fmdings 
on negative behavioral changes during 
admission and the first days after dis
charge as measured by the NBC question
naire and the hospitalization interview. 
The second section describes age-related 
effects in natural situations two weeks 
af ter discharge. The results pertain to 
daily frequency of crying at home and the 
intensity of attachment behaviors dis
played in everyday life as measured by 
the PAB questionnaire. Finally, in the 
third section, age-specific hospitalization 
effects on interactive behavioral pattems 
in stressful circumstances two weeks af ter 
hospitalization are examined (overtly ex
pressed distress, proximity seeking, con
tact maintenance, resistance and avoid
ance). 

Negative Behavioral Changes during and 
after hospitalization 

Admission data. Children admitted to 
hospital at 9.5 months of age (group I) 
stayed there on average for 6.3 days 
(SD=.7), whereas children admitted at 
12.5 months (group II) stayed on average 
for 7.5 days (SD=1 .2). The length of stay 
was significantly different for the two 
groups (t=-3.31, df=25,p<.01) . The dif
ference, however, amounted to just one 



day. Mothers in group land 11 paid daily 
visits to the hospitallasting 16.3 
(SO=7.3) and 9.0 (SO=5.4) hours respec
tively. The difference in mean hours of 
attendance was 7.3 hours, which proved 
to be significant (z=-2.70,p<.01, Mann
Whitney test). 

NBC scale. The NBC scale was used 
to measure the number of negative behav
ioral changes in the child both during 
hospitalization and the first few days after 
discharge. During hospitalization mothers 
of the earlier admitted group (group I) re
ported 8.50 (SO=3.74) out of 15 possible 
negative behavioral changes. The mean 
number of negative changes in the later 
admitted group was 7.54 (SO=3.53). The 
difference between the groups was not 
significant. After hospitalization the aver
age scores in the two groups were: group 
I: M=5.86, SO=4.26, group 11: M=7.77, 
SO=2.95. Again, there was no significant 
difference between the groups. In conclu
sion, on the overall NBC scales no age
specific effects were found. A closer look 
at the individual items of the scale did 
reveal some major shifts from one age to 
the other, however. During hospitaliza
tion, group 11 displayed significantly 
more intensified attachmentJaffectionate 
(p<.10, Fisher's Test) and contact-seek
ing behavior towards the mother (p<.1 0), 
whereas for group I a stilling response 
(p<.05) and a declining interest in toys 
(p<.IO) was observed. After hospitaliza
tion, age-related differences were ob
served on four items: group 11 was re
ported to show more intensified attach
mentJaffectionate beha vi or (p<.05), pro
test against being Ieft alone by the mother 
(p<.0 1), eXclusive preferenee for the 
mother (p<.1 0), and seeking contact with 
the mother (X2(I, N=13)=6.68,p<.OI). In 
sum, on individual items inhibited behav-
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ior was found characteristic of the early 
admitted group, whereas agitated/ attach
ment behavior typified the immediate 
response to hospitalization for older chil
dren. 

Observed Disturbance. From the hos
pitalization interview with the mother two 
overall measures ofthe child's distur
bance during and the first few days af ter 
hospitalization were derived. Again, no 
age differences were found. Neither dur
ing (X2 (2, N=13)=3.63, n.s.), nor after 
(X2(2, N= 13)=2.02, n.s.) hospitalization 
any of the two groups appeared to be 
more disturbed than the other. However, 
examination of the pattern of changes 
from 'in' to 'out of the hospital, revealed 
a significant difference between the two 
age-groups (X2(3, N=13)=7 .17, p<.IO). It 
appeared that a substantial number of in
fants in group I showed a deviant pattern 
of changes: four children displayed me
dium disturbance af ter hospitalization, 
whereas they had not shown any sign of 
disturbance in the hospital; and two chil
dren acted highly disturbed (very dis
tressed and/or angry) in the hospital, 
which disappeared af ter being back 
home. By far most children of group 11 
(10 out of 13) showed similar disturbance 
during and shortly af ter hospitalization. 

Infant behaviors in natural situations 

Daily Frequency of crying. The daily fre
quency of crying was assessed to deter
mine the effect of hospitalization on the 
infant's irritability in everyday life. 
Somewhat more than half of the children 
in group I (8 out of 14) and about one 
third in group 11 (4 out of 12) showed an 
increased frequency of crying two weeks 
after admission. The number of children 
showing increased crying due to hospital-



ization was not significantly different for 
the two age groups (X2(1, N=13)=1.47, 
n.s.) . 

Perceived Attachment Behavior. By 
means of the P AB scale, the impact of 
hospitalization on the intensity of attach
ment behaviors displayed in everyday life 
was assessed. In both the earl ier and later 
admitted group half of the children 
showed increased attachment behaviors 
in everyday life, two weeks af ter admis
sion (group I: 6 out of 14; group 11: 6 out 
of 13). Again, no age-specific effect of 
hospitalization occurred (X2( I, 
N=13)=.03, n.s.) 

Interactive behavioral patterns in stress
Jul circumstances 

Interactive behaviors. What are the ef
fects of hospitalization on the variables 
observed in the ISH procedures for the 
two age groups? Table 2 displays the 
number of children showing an increase 
on the interactive variables and the OED 
scale. 

Bringing into focus changes in individual 
children, an increasing level of OED was 
observed in this stressful situation at 
home for more than half of group 11 (8 
out of 13), but for only 3 children (out of 
14) of group I (X 2(1, N=13)=4.49,p<.05) . 
An increasing level of proximity seeking 
was observed for 6 out of 13 children of 
group 11 versus 2 out of 14 children of 
group I (p<.10 , Fisher's Exact Test). 
Consistent with our previous findings 
(Koomen & Hoeksma, 1993), the level of 
avoidance increased for approximately 
70% of the children at both ages. Contact 
maintenance hardly increased, whereas 
approximately 40% of the children in 
both age groups displayed increased re
sistance in response to hospitalization. 

Disorganized behavior patterns. Next, we 
investigated the frequency of increased 
disorganization at both ages. Different 
behavior patterns for the two hospitalized 
groups appeared. In group Iincreased 
avoidance was accompanied by decreased 

Table 2. Age-effects of hospitalization on interactive variables and the OED scale of the ISH (Induced Stress at 
Home) procedure: number of children showing increased scores due to hospitalization divided by age-group 
including chi-square values. 

df OED Ps Cm Re Av 
group I : 
(n=14) 3 2 2 6 9 

group 1/: 
(n=13) 8 6 2 5 10 

X' 4.49" 3.28· 0.01 0.82 0.52 

OED: overtly expressed distress, Ps: proximity seeking, Cm: contact maintenance, Re: resistance, A v: avoidan
ce. • p<. 1 0, •• p<05 ). 
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proximity seeking and a consistent level 
of di stress during the preceding separa
tion; whereas group 11 displayed a combi
nation of seemingly contradictory behav
iors, namely increased avoidance, in
creased proximity seeking, and increased 
distress during separation. On the basis of 
these observations different pattems were 
distinguished. The next three pattems -
combining OED, proximity seeking and 
avoidance - were considered to point to 
disorganization I: 1. increasing (or consis
tently high) distress during separation 
followed by increasing (or consistently 
high) avoidance upon reunion; 2. increas
ing (or consistently high) distress during 
separation followed by decreasing (or 
consistently low) proximity seeking upon 
reunion; and 3. a combination of increas
ing (or consistently high) avoidance and 
increasing (or consistently high) proxim
ity seeking upon reunion. Table 3 shows 
the distribution of disorganized pattems 
divided by group. 

Although all three disorganized pat
tems occurred somewhat more of ten in 
group 11, the distributions of neither of 
these pattems differed significantly for 
the two age-groups. The combination of 
these pattems into an overall category of 
disorganized behavior, however, did re
veal a significant difference between the 
distributions of the two age-groups (X 2

( 1, 
N=13)=3 .03, p<. 10). It appeared that at a 
later age significantly more children were 

1 Although the disorganized hehavior patterns measured 
in the present study were inspired by patterns described 
by Main and Solomon (1990), they should 00 no account 
he confused with the insecure disorganized/disoriented 
(D) attachment category (Main and Solomon, 1990) 
established in the Strange Situation. 
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inclined to display increased disorganiza
tion in stressful circumstances af ter brief 
hospitalization. 

TabJe 3. Disorganized behavior pattems in the 
Induced Stress at Home procedure, according to 
group. 

OED+ with avoidance+ 

OED+ with proximity" 

group I 
(n=14) 

4 

group" 
(n=13) 

6 

5 

avoidance+ with proximity+ 2 4 

overall category 4 9 
disorgaoized 

+ iocreased, -decreased. 

Discussion 

What age-effects of brief hospitalization 
were established for children with cleft 
lip and palate in the age-period between 
9.5 to 12.5 months? Our results can be 
summarized as follows. First, two weeks 
af ter hospitalization age differences were 
found in effects of induced stress in the 
home environment (ISH). The early ad
mitted group was observed to combine an 
increasing level of avoidance of the 
mother with a consistent level of distress 
during separation and a decreasing level 
of proximity seeking, whereas for the 
later admitted group increasing avoidance 
was paralleled by increasing distress and 
increasing proximity seeking. This age
specific patteming of behaviors resulted 
in a significant higher incidence of in
creased disorganization under stressful 



circumstances in the later admitted group. 
Second, with regard to the immediate im
pact of hospitalization i.e., during and the 
first few days after admission, age effects 
were found for specific behaviors on the 
NBC scales and for the pattem of distur
bance from 'in' to 'out of hospital as 
reported by mothers in the hospitalization 
interview. The early admitted group was 
characterized by inhibited beha vi or in the 
hospital and a changing level of distur
bance around the admission. The later 
admitted group, on the other hand, was 
typified by intensified attachment behav
ior and a consistent level of medium to 
high disturbance around hospitalization. 
On the NBC scales as a whole the ex
pected age differences could not be estab
lished, however. Nor did we find age ef
fects for the intensity of observed distur
bance during and following hospitaliza
tion. More intense agitation of the older 
children during and af ter hospitalization 
was expected on the basis of the literature 
review, but not demonstrated by these 
overall measures. Third, in natural situa
tions after two weeks, no age-specific 
effects of hospitalization were found. The 
expected differences did not emerge from 
the daily frequency of crying data, nor 
from matemal reports regarding attach
ment behaviors in everyday life (P AB 
scale). 

In conclusion, these combined results 
give the impression that brief hospitaliza
tion has a more disturbing impact at the 
age of 12.5 months. Before engaging in a 
broader discus sion of these results, we 
confine ourselves to some questions aris
ing from this summary. 

First, why was the expected age-effect 
of hospitalization on agitated responses 
not found on the NBC-scales and the 
overall judgements of mothers? To start 
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with the NBC-scales, why didn't we find 
more negative behavioral changes for the 
later operated CLP children? The first 
reason has to be sought in the measuring 
instrument itself. True, the NBC sc ales 
measure primarily agitated responses to 
hospitalization, but not exclusively. Some 
items, in fact, refer to inhibition rather 
than agitation. Due to these differences in 
items, the scales may fail to disclose the 
expected age-effects. On closer inspec
tion, however, the results appeared to 
agree quite weil with our expectations. 
For it was concluded that agitated - at
tachment responses were typical for the 
older hospitalized children, whereas in
hibited responses characterized the early 
admitted children. The absence of age
effects on the overall judgements of 
mothers (Observed Disturbance) also 
may be due to the particular measuring 
instrument. It should be seriously doubted 
whether mothers are able to perceive dis
turbances correctly and to differentiate 
between levels of disturbance. 

A second issue is the following. Why 
are the age-effects observed af ter two 
weeks in the ISH procedure - that is 
increasing distress and proximity-seeking 
behavior by the later admitted group - not 
found in matemal reports regarding the 
frequency of crying and attachment be
haviors in everyday life? The most plau
sible explanation seems to be that the 
age-specific increases of distress and 
proximity behavior are only found in 
stressful situations. In the introductory 
section it was brought to the fore that nor
mally the attachment system is only ac ti
vated by threatening separation or alarm
ing events in the environment. Following 
a stressful experience, the system is tem
porarily expected to be more easily acti
vated. Apparently, in case ofbriefhospi-



talization, a period of two weeks is long 
enough to recover from insecurity feel
ings in normal everyday life situations. 

All in all, some consistent pattems were 
disclosed. For the early hospitalized chil
dren, the picture shows an immediate re
sponse of inhibition and altemating dis
turbed and non-disturbed behavior, fol
lowed by clearcut avoidance of the 
mother and suppression of distress under 
stressful circumstances at home two 
weeks later. For the later admitted group, 
on the other hand, agitated - attachment 
behavior and behavioral disturbance 
around admission are followed by a mix
ture of avoidance, increasing distress and 
proximity seeking under stressful circum
stances at home. In other words, at the 
age of9.5 months we recognize a fairly 
consistent pattem of inhibited, avoidant 
behavior, both in the hospital and in a 
stressful situation af ter two weeks. Only 
three months later, at 12.5 months, inten
sified attachment behavior seems to be 
typical at all occasions, although it has to 
compete with avoidance after induced 
stress. 

In our earlier study (Koomen & 
Hoeksma, 1993), the increased avoidance 
found in cleft lip and palate children af ter 
brief hospitalization was interpreted as a 
coping strategy to mask anger, i.e., as a 
means to prevent behavioral disorganiza
tion (Main, 1981). It was suggested that 
during hospitalization the painful medical 
experiences combined with decreased 
availability of the mother might have 
brought the child to an intolerable level of 
activation ofboth attachment behavior 
and anger. The child may try to escape 
from this by shifting his attention away 
from the mother. Moreover, because chil
dren with cleft lip and palate undergo 
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continuous medical treatment from birth 
onwards and all of them were in fact hos
pitalized previously, it seems likely that 
they may already have leamed to cope 
with stressful situations in this manner 
befare this admission. Of course the pos
sible contribution of medical history to 
the impact ofhospitalization hampers 
generalization to other groups of children. 

Retuming to the views on avoidance 
of Main (1981) and Main and Solomon 
(1990) as quoted in the introductory sec
tion, the age differences give the impres
sion that the avoidant response to hospi
talization in younger children is more 
successful as a strategy of preventing be
havioral disorganization than in ol der 
children. In fact the later hospitalized 
group seems overwhelmed by contradic
tory impulses in stressful circumstances, 
resulting in increasing disorganized pat
tems ofbehavior. Increased disorganiza
tion in older hospitalized children seems 
to contradict Bowlby's general ideas 
about the attachment system. He main
tained that attachment to the mother as 
weU as withdrawal from a fear-arousing 
situation becomes better organized during 
the latter half ofthe first year (Bowlby, 
1973). In fact, a large part of attachment 
research is based on the assumption that 
by the age of 12 months the child's at
tachment to his mother is crystallized and 
stabilized, and that prediction of future 
development is possible. As was noted 
previously, Waters et al. (1990) criticize 
such a view about the early onset of orga
nized attachment. They emphasize the 
continuing role of attachment figures in 
organizing and providing coherence and 
consistency to early secure base behavior. 
They suggest to draw a distinction be
tween the onset of secure base behavior 
by the age of one year and consolidation 



of secure base behavior in the second or 
third year (Waters et al., 1990). Our find
ings support their view. At 13 months the 
hospitalized CLP children did not suc
ceed in maintaining behavioral organiza
tion under stressful conditions. As a mat
ter of fact, they seemed less able in doing 
so than the younger children participating 
in this research. 

It should be noted, however, that the 
alternative view on attachment develop
ment of Waters et al. cannot account for 
the comparatively better organized reac
tions of the younger group. So, the next 
issue we are facing is, why the older chil
dren were less successful in this respect. 
In this context, the position of avoidance 
in the developing repertoire ofbehaviors 
should probably be (re)considered. In our 
opinion, avoidance may be an important 
mechanism of emotion regulation from 
early in fancy onwards. For instance, gaze 
or face aversion is a well-known means 
of arousal modulation in early face-to
face interaction (Brazelton, Koslowski & 
Main, 1974; Cohn & Tronick, 1987; 
Stem, 1974). During the second half of 
the first year, the growing preference for 
the primary caregiver(s) and fear ofbeing 
separated from them, ho wever, triggers 
behaviors contradictory to avoidance. 
These developments require renewed or
ganization. For the younger children in 
our study who were hospitalized at 9.5 
months of age, the avoidant response to 
hospitalization probably was less accom
panied by contradictory attachment be
haviors simply because on average these 
competing behaviors were Ie ss developed 
than in the later admitted group. 
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O.C. van den Boom 
& J.B. Hoeksma 

9. How is development con
ceptualized in mother-child 
interaction research? 

Abstract 

The history of research on mother-child 
interaction reflects that developmental 
issues remain of central importance. This 
chapter offers an account of the different 
conceptualizations of development that 
are utilized in the noninteractive, unidi
rectional, bidirectional, and systemic 
perspectives on mother-child interaction. 
The majority of interaction research turns 
out to be nondevelopmental in nature. 
Suggestions are provided to elaborate the 
perspectives by including developmental 
change in the mode Is. We discuss what 
can be gained from such a developmental 
approach. 

Introduction 

The history of research on mother-child 
interaction reflects that developmental 
issues remain a central but far from re
solved topic - both conceptually and 
empirically (Parke & Tinsley, 1987). 
Addressing developmental questions 
developmentally remains achallenge for 
the study of socialization. This chapter 
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offers an account of the different concep
tualizations of development that are uti
lized in the parent-child research litera
ture. To accomplish this goal, the plethora 
of research studies focusing on parent
child relationships have to be organized. 
There are several possible routes toward 
integration, e.g., theory-based, variable
oriented, or structure-oriented. An inte
gration based on theoretical frames of 
reference is difficult, because the discrep
ancy among researchers ' conceptualiza
tions is considerable and of ten the theo
retical base is not articulated. A variable
orientation, on the other hand, carries the 
danger of fragmentation. Following oth
ers (Peterson & Rollins, 1988; Sigel, 
1983; Stafford & Bayer, 1993), a struc
tural typology is employed, which pro
vides a heuristic by which to identify the 
research perspective and by which most 
studies in the field can be classified. 
Broadly categorized, there are foUT differ
ent views about 'who affects whom' in 
the parent-child dyad and family system. 
These four views are labelled noninter
active, unidirectiona/, bidirectiona/, and 
systemic. In this chapter we will illustrate 
if and how developmental change is ex
amined within each framework. 

Definitions 

Given our focus on the concept of devel
opment in interactions, we must explain 
what we mean by interaction and deve/
opment. In addition, we intro duce a set of 
codes to represent the models underlying 
the different perspectives on interaction. 
Following Rosenthal (1973), we view 
interaction as essentially involving 'the 
changing pattern of mutual perceptions 
and behaviors of both infant and care-



taker vis-à-vis each other as a result of 
their respective previous mutual percep
tions and behaviors vis-à-vis each other' 
(p.302). It basically means not only C's 
reactions to J, but also the effects of these 
reactions on r s later output and the effect 
of that output on C, etc .. This definition 
encompasses not only the content and 
quality ofthe interaction, but also the pat
terning of the beha vi or of the interactive 
partners with respect to each other. A 
number of types of interactions between 
two individuals on successive occasions 
over time constitute a relationship (Hinde 
& Stevenson-Hinde, 1987). 

A developmental orientation on 
mother-child interaction is aimed at the 
descriptive and explanatory study of con
stancy and change in interactive behavior. 
Baltes and Nesselroade (1979) distin
guish strong from weak conceptions of 
development. In a strong developmental 
orientation chronological age is consid
ered only indirectly relevant in the pro
cess of identifying change, as is the case 
in dynamic systems modeling for exam
ple (Fogel, this volume). To be able to 
include as many perspectives on mother
child interaction as possible a weak de
velopmental orientation is adopted refer
ring to age-related changes in interactive 
behavior. 

The following set of codes is used to 
represent the models underlying the 
interactional approaches. Entities are rep
resented as: M = Mother; C = Child; D = 
dyad. The following code sub scripts refer 
to qualities or characteristics: t = trait or 
perception or behavior; v = change. Vari
ables are represented by means of charac
ters, for instance: A = age; B = Back
ground variables (e.g., sex, education). 
Relational codes are: +--- = a function of; * 
= combined with; I = given or conditional 
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on.The codes allow easy comparison of 
the models underlying the different ap
proaches. Moreover, the models repre
sented by means of these codes can be 
easily examined with regard to develop
mental change. In the next sections we 
will describe how development is exam
ined in the identified approaches on 
mother-child interaction. 

The noninteractive approach 

In the noninteractive approach paren tal 
attitudes and belief systems are examined 
given hypothetical or observabie behavior 
of the child. Parents ' characteristics are 
assessed relative to their children's de
velopment, but the child is not actually 
involved. In this perspective two kinds of 
studies are being conducted; inquiries in 
which parental responses to hypothetical 
vignettes are generated, and studies con
sisting ofparents ' responses to observed 
child beha vi or or to infonnation obtained 
about a child. 

An example of the first kind of re
search is that of Harwood and Miller 
(1991) consisting of middle- and lower
class Anglo-American and lower-income 
Puerto Rican mothers ' responses to three 
hypothetical 18-month-old toddlers por
trayed as displaying secure, anxious
avoidant, or anxious-resistant patterns of 
behavior. Mothers in both cultural groups 
differed in their evaluations of insecure 
attachment behavior. Anglo mothers rated 
the anxious-resistant infants as less desir
abie than the Puerto Rican mothers, be
cause they valued self-confidence and 
autonomy. Although reliable parent data 
are generated in this way, no infonnation 
is obtained about the significance of such 
parental characteristics. Questions about 



the validity of parental responses arise 
from two issues: (a) the extent to which 
parents are reflective about their own be
havior and that of their children, and (b) 
the extent to which they are knowledge
able about or aware of the types of 
cognitions which mediate their behavior. 

In the second kind of study the child' s 
beha vi or is the independent variabie and 
the perceived response of the parent is the 
dependent variabie. Examples are studies 
in which parents may ob serve a child' s 
behavior or obtain information about a 
child and are asked to produce attribu
tions regarding their child's behavior. For 
in stance, in a study by Hess and McDevitt 
(1986) parents had information about 
their child 's performance in mathematics 
and attributed explanations or predictions 
ofhow and why the child did what he or 
she did. Other examples are studies in 
which the effects of child characteristics 
on parents ' attitudinal attributions are the 
focus of study. Findings by Dix and 
Grusec (1985), Hewstone (1983), and 
Miller (1986) demonstrate that parent's 
attributions may vary as a function of the 
type of child behavior being explained, 
for example, positive versus negative 
behavior. 

Studies initiated from the 
noninteractive approach can be summa
rized as: 

MtICt,B 

The mother's perceptions (Mt) are exam
ined given the characteristics of the child 
(Ct) and background variables (B). In 
sum, in noninteractive interaction re
search the parent' s state of mind is identi
fied given the characteristics of the child. 
Such data do not indicate whether in ac
tual behavioral or social interactive terms 
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these factors produce differences that 
make a difference. Age differences are 
not included in the model. If age is incor
porated in the design, it is used as a back
ground variabie. Age-based comparisons 
alone, however, provide little information 
about what sorts of processes are actually 
at work producing the observed changes. 
Hence, the process character of develop
ment is disregarded. 

The unidirectional approach 

In the unidirectional approach, the social
ization process is generally defined as 
one in which the influence flows from 
adults to children. This type of inquiry 
emphasizes a behavioral orientation and 
the focus of research is on parent behav
iors as they impact the child ' s compe
tence. The basic argument is that parents ' 
attitudes, beliefs, attributions, etc. are ex
pressed in parental behaviors. Three alter
natives can be identified and will be de
scribed below. 

A host of studies examined the relation 
between a variety of parental affective, 
instructional or management behaviors 
and any one of a number of child out
come measures. Using demographic vari
ables such as age, sex, educationallevel 
and the like as statistical controls, many 
of these inquiries reported low but posi
tive correlations between what the parent 
does and child outcomes (for reviews see 
Maccoby & Martin, 1983; Martin, 1975; 
Peterson & Rollins, 1988). For example, 
studies with infants focused on the par
ent' s style of communication as the inde
pendent measure, with the infant's rate of 
vocabulary production as the dependent 
measure. Akthar, Dunham, and Dunham 
(1991) reported that children of mothers 



with a directive or intrusive style had a 
relatively slow rate of vocabulary produc
tion compared to the children of mothers 
with a more suggestive and responsive 
style. 

In this same genre, studies have been 
reported where infants' behavior is the 
independent variabIe, with parent reac
tions as the dependent measures. This 
alternative is in fact a reversal of the tra
ditional one-way process from parent to 
child. Bell (1968; Bell & Harper, 1977) 
has pointed out that any association ob
served between child-rearing style and 
child outcome may reflect reverse causal
ity, whereby children shape the child
rearing styles oftheir parents. In an ex
perimental study by Anderson, Lytton, 
and Rornney (1986), for instance, 
conduct-disordered boys were paired both 
with mothers of conduct-disordered sons 
and with mothers of normal sons; and 
then normal boys were paired with the 

same two groups of mothers. In this way 
mother effects could be separated from 
child effects and any statistical interaction 
between the two could also be tested. It 
was found that conduct-disordered boys 
elicited negative parenting practices even 
from the parents of the normal boys. 
Hence, it seemed that the characteristics 
ofthe child, more than ofthe mother, 
drove the type of parenting behavior dis
played in the experimental setting. 

A more complex unidirectional alter
native is one in which the investigator 
moves beyond the simple independent
dependent framework to a quasi
bidirectional view incorporating more 
than just parent behavior. In this case par
ent be liefs are hypothesized as influenc
ing parent behavior which in turn influ
ences child behaviors. There are three 
mutually dependent components in the 
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model: parental beliefs regarding the 
child's development, parental interactive 
behaviors, and child outcomes. Each 
component can be affected directly or 
indirectly byeach of the other compo
nents. Parents ' interactive strategies, for 
example, influence the child's behavior
a direct influence - and the child's behav
ior can influence the parents' interactive 
behavior - another instance of a direct 
influence. Parents' beliefs influence their 
way of interacting, but the way children 
respond to parents ' interactive strategies 
may influence not only the interactive 
strategies, but also parents ' beliefs about 
their children. This is an indirect effect 
(Sigel, 1986). 

The three mode Is in the unidirectional 
approach can be designated as: 

(1) C, +- M,IB 
(2) M, +- C,IB 
(3) M, +- MI" 

C, +- M, 
MI" +- C, 

The first two modeIs can be represented 
by one equation, while the third model 
consists of a set of three equations. The 
first model indicates that the child' s be
havior (C,) is affected by some kind of 
child-rearing beha vi or of the mother (M,), 
It is assumed that the effect may differ 
depending on the background variables 
(B). In the second model the path of in
fluence is reversed. Finally, the third 
model is a combination of the first two 
models with parental beliefs (MI") acting 
as an intervening variabIe. 
In research initiated from a unidirectional 
perspective, age is often used as a design 
variabIe, that is, the temporal order of the 
measurements is fixed by design. In the 
area of the socialization of conduct disor-



dered children, for example, the use of 
temporal priority in measuring parent and 
child beha vi or can be shown to cause 
misleading interpretations. If parental 
(lack of) control is measured prior to 
acting-out behavior of the child and the 
two variables are found to correlate 
highly, a likely interpretation ofthe find
ings would be that parental permissive
ness leads to aggression in the child. 
However, an interpretation that hot
headed beha vi or of a child makes moth
ers back off from very strict control of 
aggressive behavior sounds equally plau
sible, but is not likely to be used with data 
from a design where parental behavior is 
measured prior to child behavior. Never
theless, severallines of experimental re
search have confirmed the correctness of 
the latter interpretation, namely, that the 
effect runs from child to mother (e.g. 
Barkley & Cunningham, 1979; Brunk & 
Henggeler, 1984). Hence, the use of age 
as a design variabie may create the 
wrong impression that in actual fact one 
behavior is antecedent to another behav
ior. The concept of development advo
cated in this perspective is one that is es
sentially technological in nature, that is, 
data are collected in the service of predic
tion. The role of single variables in indi
vidual development is often gauged by 
how weIl they predict later outcomes. 
So far, the overwhelming preponderance 
of empirical studies initiated from a uni
directional stance has contributed to iden
tifying operating factors in the interac
tion, while the number of studies contrib
uting to identifying mechanisms by which 
such factors work is very few. The re
search is also limited by an almost exclu
sive reliance upon linear relations that 
presume that more of a good thing, such 
as parental warmth and responsiveness, is 
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always in the best interest of the child 
(Belsky, 1990). The fact that there may 
be a point of diminishing returns is sug
gested by a few studies that document 
curvilinear relations between indices of 
the parent-child relationship and child 
development (e.g., Roberts, 1986; Rob
erts & Strayer, 1987; Van den Boom & 
Hoeksma, 1994). Although several stud
ies did address the issue of mother-child 
interaction longitudinally (e.g., Belsky, 
Rovine, & Taylor, 1984; Bornstein & 
Tamis-LeMonda, 1990; Crockenberg & 
McCluskey, 1986; Pettit & Bates, 1984), 
developmental change was not examined. 
On the contrary, statistical strategies are 
often used to detect lack of change. The 
models presented above make this abun
dantly clear. It is interesting to note, how
ever, that the third model is implicitly 
bidirectional. This can be seen, when the 
three equations are combined: 

The combination of equations leads to the 
expression that the mother (MJ affects 
the child and the child (CJ affects the 
mother, that is, the mother adjusts her 
own beliefs about the child' s behavior 
(M .. ) based on the interaction with the 
child. This brings us to the next approach 
which is truly bidirectional in nature. 

The bidirectional approach 

In the bidirectional perspective those par
ent behaviors are examined that elicit a 
response from the child and where the 
parent' s subsequent response is contin
gent on the child' s actions. Each unit of 
behavior of one of the participants in the 
interaction is contingent, in temporal 



terms, on the beha vi or of the other. 
Whereas in the independent-dependent 
paradigm the interaction is portrayed as 
static, in the bidirectional approach mu
tual engagement is considered to be im
portant while the temporal factor is 
broadened. In this approach the flow of 
socialization influences occurs in both 
directions in the parent-child relationship. 

Studies using precise microanalyses of 
interactive beha vi or between parents and 
children (e.g., Brazelton, Koslowski, & 
Main, 1974; Lewis & Lee-Painter, 1974) 
are examples of this kind of research. An
other way to analyze reciprocity, is con
cerned with the conditional probability of 
events (Bakeman & Brown, 1977; Mar
tin, Maccoby, Baran, & Jacklin, 1981). In 
this case, the probability of occurrence of 
a selected behavior by one pers on (the 
actor) is calculated, given the prior occur
rence of a selected behavior of the other 
person (the partner). This probability of 
occurrence is then compared with the 
actor's baseline for the behavior of con
cern, that is, the probability that this ac
tion will occur whether or not the part
ner's behavior has occurred. A key as
sumption of this approach is that an initial 
behavior or a pair ofbehaviors is always 
responsible for the occurrence of the fol
lowing behavior. Further advances in the 
study of reciprocal interaction inc1ude the 
development of lag sequential analysis 
(Sacket, 1979) and log-linear modeling 
(Van Beek, De Roos, Hoeksma & 
Hopkins, 1992). In this case, sequential 
patterns of behavior are examined with
out the assumption that a particular be
havior is always a function of the behav
ior that immediately precedes it. That is, 
probabilities of occurrence can be calcu
lated for behaviors between actor and 
partner coming later in a sequence than 
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immediately af ter a criterion behavior. 
Investigators of bidirectional interaction 
have suggested that simultaneous as weIl 
as sequentially occurring beha vi or be
tween parent and child require empirical 
attention. Other data analytic techniques 
suited for continuous measurements in
volve the application of multiple regres
sion to sequential data (Martin et al., 
1981; Thomas & Martin, 1976) and time 
series analysis (Gottman & Ringland, 
1981; Hoeksma & Koomen, 1991). Com
parabie to the lag sequential method, in 
these methods both the actor's prior be
havior and the partner's behavior are en
tered as joint predictors of the actor' s cur
rent behavior. These procedures provide 
estimates of the independent effects of 
self-behavior, the partner's behavior, and 
their interaction. 

Some mother-infant interaction re
search is bidirectional, but in a more im
plicit way. Studies focusing on dyadic 
interaction qualities, e.g., sensitive re
sponsiveness or mutual engagement, are 
examples. Although such qualitative mea
sures of maternal caregiving are usually 
portrayed as parental childrearing dimen
sions, they are in essence dyadic mea
sures that reflect the functioning of the 
pair, because instructions accompanying 
such ratings do not prohibit raters from 
considering the child's behavioral re
sponse to the mother's intervention. Thus, 
in assessing whether a mother's behavior 
is responsive, raters may take into consid
eration such positive responses as a de
crease in crying or an immediate compli
ance to a maternal request (Schneider 
Rosen & Rothbaum, 1993). Although 
such assessments do not yield any infor
mation about the process or pattern of 
interaction, they approximate the notion 
of 'interaction' by providing us with a 



measure that involves simultaneously 
both parties in the exchange. Hence, re
search focusing on dyadic interaction 
qualities is conceptually linked with the 
bidirectional perspective, but the research 
methodologies used are not in accord 
with this approach. 

A more recent development in the 
bidirectional perspective is the dynamical 
systems alternative. In developmental 
psychology this approach was introduced 
by Thelen and Smith (1994) and Van 
Geert (1994) and has been mainly applied 

to the area of motor behavior, but hardly 
to the domain of social interactive behav-
ior (Van Geert, this volume). The basic 
idea is that behavior can best be modeled 
as a sequence of ordered stabIe states. 
Input to the system continually 
destabalizes the present stabIe state and 
necessitates convergence to a new form 
ofbehavior (Thelen & Ulrich, 1991). In 
contrast to the statistical models dis
cussed so far dynamic models are strictly 
deterministic. The dynamic system in
volves observabIe behavior compressed 
into a collective variabIe. The overall 
strategy proposed by dynamic systems 
researchers consists of identifying the 
collective variabIe and its attractor states 
as they change over time in order to dis
cover what the control variables are 
which engender shifts (Bogartz, 1994). 
Fogel and Thelen (1987) and Fogel 
(1993 , this volume) offer a perspective on 
early expressive and comrnunicative ac
tion and relationships from a dynamic 
systems perspective. In this view dynamic 
systems are presented as a metaphor for 
interactive behavior. However, the model 
still awaits empirical application. In a 
critical evaluation Bogartz (1994) points 
out that it is not enough to simply assert 
that all individual subject variability is 
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lawful and of interest and should not be 
dismissed as error. The requirement is to 
show that the variability does arise out of 
an orderly deterministic process. It seems 
very unlikely that in the case of social 
interactive behavior it will be possible to 
study pure process without error. 

Bidirectional models can be repre
sented as follows: 

Mt Ct 
IA,B 

Ct Mt 

The behavior ofthe child (Ct) affects the 
mother and the behavior of the mother 
(M

t
) affects the child during ongoing in

teraction given age (A) and background 
variables (B) of mother and child. The 
models are nondevelopmental in nature, 
because age-related changes are not ex
amined. Much of the existing work on 
bidirectionality has been limited to the 
infancy period. That later periods of de
velopment have been neglected is proba
bly due to the fact that as children grow 
older, parent-child interaction may be less 
a function of events occurring in immedi
ately preceding time intervals and more a 
function of events that are remembered 
and are responded to over longer periods 
of time. Bidirectional research has been 
mainly occupied with a descriptive orien
tation and various methodological issues 
without developing theoretical concepts 
that pro vide insight into the nature, the 
antecedents, and the consequences of 
bidirectional interaction. The 
bidirectional perspective represents the 
idea that a meaningful investigation of 
infant-mother interaction ought to focus 
on the analysis of the changing patterns 
of interaction flow proper, rather than on 
the correlation between infant and paren-



tal variations. Therefore, the research is 
of ten limited to one interacting unit at the 
time with change studied mostly within 
and not across interactions. The main 
problem in this approach is how to relate 
the results of the models at different ages 
to each other. Nevertheless, this perspec
tive created an increased awareness of the 
fact that interaction is something dyadic 
between two members, rather than the 
impact of one on the other. 

The systemic approach 

The alternatives described to this point 
focused on the parent-child dyad as the 
unit of analysis. The systemic approach 
emphasizes the interdependence of re1a
tionships within the family. Issues related 
to etiology and direction of cause and 
effect with re gard to child consequences 
are considered to be of less importance 
than for scholars working from a unidi
rectional view. With their emphasis on 
mutual influence, systems alternatives 
reflect inc1usions and extensions of the 
bidirectional view, that is, the socializa
tion process is not only conceived of as 
bidirectional, but as multidirectional. In 
this chapter we only include those alter
natives that focus on the empirical inquiry 
of relationships. Due to the problem of 
translating systems models in manageable 
research, only two approaches seem most 
germane to parent-child interaction: the 
interpersonal re1ationships perspective of 
Hinde, and the (bio )ecological perspec
tives of Bronfenbrenner and Be1sky. 

The alternative that is most 
c10sely tied to mother-child interaction is 
the interpersonal relationships perspec
tive (Hinde & Stevenson-Hinde, 1987). 
By considering the possibility that one 
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family relationship can influence another 
family relationship (in contrast to the ef
fect of one individual on another individ
ual), systemic effects are incorporated. 
Hence, the traditionally studied mother
child interaction is highly salient. It is 
considered to be only one of many rela
tionships. In this systems alternative child 
consequences have been stressed more 
than in other systems views. The 
interactional and relational aspect is con
sidered to be the most important feature 
of context. In addition, re1ationships and 
interactions are assumed to be impinged 
on by social norms, the sociocultural 
structure, and other aspects of society. 
Two-way cause-effect influences are pos
tulated between the characteristics of in
dividuals and interactions, between inter
actions and relationships, and between 
interactions/re1ationships and the larger 
environmental context. That mother-child 
interaction and the family context are in
tricate1y intertwined is evident from the 
findings ofRadke-Yarrow, Richters, and 
Wilson (1988). Only in families catego
rized as 'stable " higher rates of initial 
child compliance were re1ated to more 
positive mother-child relationships, 
whereas matemal use of harsh enforce
ment was associated with more negative 
mother-child relationships only in 'cha
otic' families. Such data illustrate 
environment-behavior interactions. 
Bronfenbrenner and Ceci (1994) use a 
more expanded view of the context in 
which development occurs. The context is 
conceptualized very broadly, that is, 
parent-child interaction is conceived of as 
being influenced by the interaction of 
genetics and environment in families, and 
transitions and linkages between the fam
ily and other major settings (e.g., day 
care, peer groups, the school, parental job 



environments, public policies). Despite 
the fact that there is a great deal of inter
est in extrafamilial environmental factors, 
the ultimate goal is still the investigation 
of the consequences for the child. 

Belsky, Rovine, and Fish (1989) pro
vide a systems approach that can be ap
plied empiricaIly. The family is con
ceived of in terms of multiple levels of 
analysis. It consists of elements that to
gether constitute subsystems, and that like 
the elements are reciprocally interrelated, 
comprising an entity that is not reducible 
to the sum of its parts. In terms of the 
family, individuals are the basic elements, 
relationships are the core subsystems, and 
there exist interrelations of individuals 
(i.e., elements) and relationships (i.e., 
subsystems). Such a perspective demands 
attention to adults as weIl as to children, 
to marital as weIl as to parent-child rela
tionships, and to the triadic family system 
in addition to parent-infant and spousal 
dyads. In addition, three major influences 
on parenting are postulated: background 
and resources of the parents; the individ
ual characteristics of the child; and the 
stress and support the parents experience 
from the extended system. Belsky, 
Youngblade, Rovine, and VoIling's 

(1991) inquiry is one ofthe few studies 
that actually examines systemic assump
tions. In thlS observation-based and longi-
tudinal study it was found, for example, 
that as men's marital satisfaction de
clined, they interacted more negatively 
with their children. Husbands experienc
ing secure marriages, on the other hand, 
expressed more positive affect in interac
tion with their children. Children of fa
thers with a negative marital experience 
also interacted more negatively with their 
fathers. Child negativity may further con
tribute to the father's unhappiness in the 
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marriage. Contrawise, women who be
came unhappy in their marriages did not 
manifest this change in interaction style 
with their children. Actually such wives 
became more positive and supportive of 
the child. The systemic issues raised by 
this study are several. For instance, do 
positive bonds between mothers and chil
dren contribute to fathers ' feelings of loss 
of love, thus reducing involvement with 
children? Or does the mother-child rela
tionship develop in response to fathers ' 
negative beha vi or? Does the mother 
strive to buffer the child from the father's 
negativity? Would this type of subsystem 
coalition be unhealthy for the child in the 
long run? Although systems research is 
expanding, the number of empirical stud
ies has been quite sparse. 

Although there are numerous systemic 
modeis, we will represent only one. The 
important point to be noted is that the 
model shows that there is no direct influ
ence from mother-to-child or vice versa. 
Instead there is an influence from one 
relationship to another and vice versa. 
The systemic model can be represented as 
follows: 

D 
D' 
D 

M,*C, 
M,*O, 
D' 

The dyad (D) is influenced by the com
bined behavior of the mother and the 
child. However, in a family system the 
mother is also a member of (an)other 
dyad(s) (D'), for instance, with the father 
or another child (represented by 0, in the 
equation). And it is assumed that the lat
ter relationship(s) affect(s) the first one. 
Developmental change is not incorpo
rated in the model. Systemic approaches 
which have been in the family research 



and family therapy literature for years 
have rarely been employed successfully 
among developmental psychologists. The 
shift from a dyadic unit to the family as 
the unit of analysis is major, because the 
complexity that confronts investigators 
increases enormously. By taking this 
complexity into account systemic models 
are, nevertheless, convincing conceptual 
representations of the socialization pro
cess. The (mathematical) models that are 
needed to test the multitude of influences 
in a family system are so complex, that 
they can hardly be tested. Although statis
tical advances are being made, such tools 
generally have cumbersome problems 
and complexities and still fail to capture 
the essence of the entire system (e.g., 
Kenny, 1988; Montgomery & Duck, 
1991). Perhaps the best recommendation 
for researchers is to be realistically selec
tive in the questions to be addressed. 
However, developmental issues must be 
brought into the research for the simple 
reason that characteristic interactions at 
one point in the child's development may 
be different from another. Moreover, 
family events such as conflict or paren tal 
separation may have different con se
quences at different times in the child's 
life (Hinde, & Stevenson-Hinde, 1988). 

Rethinking development in mother
child interaction research 

The above suggests that the majority of 
interaction research is nondevelopmental 
in nature, that is, in the majority of stud
ies age-related changes are not examined. 
And indeed, the set of codes used to rep
resent the different approaches shows that 
in none of the equations the code sub
script 'v' - indicative of developmental 
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change - is incorporated. Therefore, the 
question posed in the title of this chapter 
'How is development conceptualized in 
mother-child interaction research?' can
not be answered properly given the pres
ent state of the art. A major limitation 
characterizing most of the research in the 
field is the lack of a conceptual develop
mental model (Sigel, 1983). Within each 
of the structural models a temporal factor 
must be built in. 

The unidirectional approach can be 
elaborated to inc1ude developmental 
change by measuring all of the variables 
of interest on multiple occasions. Fre
quency of measurement should be attuned 
to the degree of change that can be ex
pected in these variables of interest. Mea
suring parental and child interactive be
havior longitudinally offers the possibility 
to examine how and why the relation be
tween the two variables changes over 
time (Hoeksma, Van den Boom, Koomen 
& Koops, this volume). In addition, it 
offers the possibility to determine the di
rection of change. In other words, in the 
unidirectional approach formal statistical 
models are available that all ow for a de
velopmental orientation on the study of 
mother-child interaction. 

Although the bidirectional approach 
implicitly represents the idea that interac
tion moves through time, developmental 
change is not incorporated in the models. 
Empirical investigations that deal with 
bidirectionality have several deficiencies 
requiring attention by future investiga
tors. The development of theoretical con
cepts that provide insight into the nature, 
the antecedents, and the consequences of 
bidirectional interaction seems to be im
portant. The focus on description, meth
odological issues, and the observation of 
behavior sequences resulted in insuffi-



cient attention to conceptualizations of 
mother-child interaction. Bidirectional 
interaction research requires theoretical 
concepts that can point to the relations 
among events that are important and that 
can pro vide guidelines for identifying and 
controlling irrelevant factors. Next, em
pirical findings are routinely referred 
back to the theory for its evaluation and 
modification. In a more theory-based ori
entation it would be possible to establish 
the meaning of the parameters that are 
estimated in the models at different ages. 
In those bidirectional studies where the 
interaction is studied at different ages, the 
biggest challenge is to relate the results of 
the analyses across interactions. Although 
the concepts that are central in dynamic 
systems models are strictly defined from 
a mathematical point ofview, they are 
used in a very loose metaphorical sense in 
dynamic views on mother-child interac
tion. Therefore they are not very helpful 
in guiding empirical research. This vague 
guidance of metaphors must be replaced 
by formal theory and logical deduction of 
its consequences (Bogartz, 1994). 

In contrast to the bidirectional ap
proach, the systemic approach is much 
more theory driven. What is lacking, 
however, are data analytic techniques that 
allow for a test of the theoretical claims 
that are made. Although the concepts of 
systems theory are of ten used in ways 
that call into question its scientific utility, 
Belsky et al. (1989) present an approach 
on the family as a system that is more 
realistic with regard to application in em
pirical studies. Application of a systems 
approach in its full complexity to the em
pirical study of mother-child interaction 
does not seem to be warranted, however, 
at this point in time. 
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Our definition ofthe interaction ar
gues for the recognition of three develop
mental trajectories--an infant develop
mental course, an adult one, and the inter
play between these two provides a third 
developmental trajectory. The mother
child interaction may contribute to the 
child's development, but the child's de
velopment changes these same interac
tions. The child's greater autonomy 
forces renegotiation of the relationship 
with the parent. In addition, physiological 
and cognitive growth probably trigger 
certain relationship changes more or less 
directly. Other changes in the interaction 
between mother and child derive from the 
mother's own socialization, e.g., women 
who are at different stages of adult devel
opment bring different interpretive frame
works and social skills to their interac
tions with their children. However, rela
tionships and their development are not 
reducible to a combination of the devel
opmental changes occurring in the two 
individuals separately. Developmental 
change in relationships derives from 
sources both within the two individuals 
involved and between them (Hartup & 
Laursen, 1988). Despite the fact that such 
a conceptualization ofthe mother-child 
interaction reflects the thinking of many 
developmentalists in recent years, 
nondevelopmental concepts and the sta
tistical procedures associated with them 
still dominate the field (Cairns, 1986). In 
order to become truly developmental, the 
field of mother-child interaction needs a 
move in the direction of greater complex
ity, both in concept and in method. The 
construction of a developmental concep
tualization of the mother-child interactive 
process and the development of more 
complex, but testable analytical modeIs, 
are the biggest challenges facing us in the 



entire effort to study mother-child inter
action in a truly developmental way. 

Concluding comments 

What can be gained from the effort to 
study mother-child interaction develop
mentaIly? One contribution of the devel
opmental perspective is that it provides 
guides for what kinds of questions should 
be asked and for what sorts of research 
strategies should be employed. In addi
tion, mother-child interaction research 
will become more person-oriented instead 
of variable-oriented, that is, insight will 
be gained in intraindividual pattems of 
change over time. Generalizations will be 
based on the identified commonalities 
across persons or across relationships. A 
developmental orientation also requires 
reflection on the way the variables are 
being measured. In mother-child interac
tion studies it is not unusual to use a sin
gle construct consisting ofbehaviors that 
differ markedly in quality and form, but 
that are presumed to share common func
tions at different ages. Examples of such 
constructs are aggression, and attach
ment. Although the use of such single 
nondevelopmental constructs may aid in 
identifying continuities, they mayalso 
obscure real developmental changes in 
the form and function of behaviors at dif
ferent ages (Caims, 1986). In order to be 
able to detect developmental change, the 
individual behaviors should be measured 
on multiple occasions over time. FinaIly, 
a developmental orientation on mother
child interaction could change our view 
of the sources of individu al differences. 
Variability in outcome measures is we~l 
documented in any number of areas. 
Variability in process is less weIl under-

Development and interaction 152 

stood. It means that children may reach 
similar outcomes by different pathways. 
A focus on developmental change can 
lead to the detection of such diverging or 
converging pathways. The analysis of 
developmental change in interactive be
havior promises to be a major task for 
developmental psychology in the years to 
come. 
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10. Modeling the sensitivity
attachment hypothesis 

Abstract 

A model is proposed to test to the sensi
tivity attachment hypothesis. The ad
vanced model takes constancy and 
change of sensitive responsiveness and 
attachment beha vi or during the first year 
of life into account. Results of the model 
favour Ainsworth' s original hypothesis in 
anewway. 

Introduction 

The central tenet of attachment theory 
that matemal sensitive responsiveness is 
related to the child's quality of attach
ment has stimulated more than twenty 
years of research. Ainsworth' s pioneering 
Baltimore study provided strong evidence 
in favour of what will be called subse
quently the sensitivity-attachment hypoth
esis. A correlation of .45 was obtained 
between early sensitivity and later quality 
of attachment (Ainsworth, Blehar, Waters 
& Wall, 1978). Studies by Grossmann, 
Grossmann, SpangIer, Suess and Unzner 
(1985), Smith and Pederson (1988), and 
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Van den Boom (1994) among others pro
vided additional support. 

Other studies found low magnitude or 
nonsignificant relations (e.g., Frodi, 
Bridges & Grolnick, 1985; Isabella, 
Belsky & von Eye, 1989; Maslin & 
Bates, 1983). About ten years ago Lamb, 
Thompson, Gardner, and Chamov (1985) 
concluded that the role of matemal sensi
tivity is not as strong as was originally 
proposed. Two years later Goldsmith and 
Alansky (1987) reported an average cor
relation of .17 between early sensitivity 
and later quality of attachment. 

In light of these mixed findings, the 
status ofthe sensitivity-attachment hy
pothesis remains unclear. Should it be 
accepted or rejected? From a classical 
statistical point of view, a hypothesis is 
accepted when the null hypothesis can be 
rejected. It seems, however, that advo
cates and opponents of the sensitivity
attachment hypothesis have a different 
(statistical) null hypothesis in mind. Ad
vocates claim that the observed relation
ship is significantly different from zero. 
Belsky and Cassidy (1994), for instance, 
contend that there is an abundance of 
correlational evidence showing that at
tachment security is related to early sensi
tivity ratings. What remains unclear ac
cording to them is whether the modest 
magnitude of the statistically significant 
findings is due to limitations of the mea
surements (of mothering and of security), 
or to a limited actual influence of mater
nal behavior. Opponents, on the other 
hand, assert that the relationship is signif
icantly smaller than one, or at least 
smaller than .45 as originally reported by 
Ainsworth et al. (1978). Goldsmith and 
Alansky (1987) also concluded that, " ... , 
an effect that has enjoyed the confidence 



of most attachment researchers is not as 
strong as was once believed" (p. 811). 

How can this dilemma be solved? 
Adding similar research with similar de
signs, similar instrurnents and similar sta
tistical analyses will not be helpfui in this 
regard. One possible solution would be to 
encourage new inquiries that pay close 
attention to conceptualor theoretical is
sues, more specifically to the mechanisms 
goveming the development of attach
ment. This approach was adopted by Wa
ters, Kondo-Ikemura, Posada, and 
Richters (1990). Another possibility is to 
improve the general strategy used in test
ing the sensitivity-attachment hypothesis. 
In this chapter, we will try to resolve the 
dilemma by offering an alternative null 
hypothesis consisting of a testable statisti
cal model. Lamb et al. (1985) followed a 
similar route by suggesting causal model
ing as a tooI to gain insight into the rela
tion between early sensitivity and later 
attachment. 

The model advanced in this chapter, 
which is somewhat more sophisticated 
than the Lamb et al. model, is based on a 
combination of Covariance Structure 
Models and Hierarchical Linear Models 
(Muthén, 1991; Willett & Sayer, 1994). It 
differs from previous models in that it 
takes age-related changes into account, 
more specifically the development of the 
child's attachment behavior and the 
mother's sensitive responsiveness. We 
will focus on attachment behavior instead 
of attachment classifications, in which the 
history of the relationship is incorporated 
in one measure, because this allows for 
the interesting possibility to examine de
velopmental change. The model sterns 
from the methodological tradition that 
originated from the work ofWohlwill 
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(1973), and fits into the recent trend of 
dynamic modeling. 

The model will be introduced by re
flecting on the traditional strategy to test 
the sensitivity-attachment hypothesis. 
Following others (e.g., Lamb et aL, 1985; 
Waters et aL, 1990), it will be argued that 
a significant correlation between early 
sensitivity and later attachment behavior 
is insufficient to accept the hypothesis. 
Next, we will consider the issue of the 
number and timing of measurements of 
sensitivity and attachment behavior. Both 
of these considerations provide the neces
sary requirements for the model. Then, 
the model is formulated. And finally, but 
most importantly, the model will be ap
plied to empirical data. The discussion 
focusses on an evaluation of the model 
and its applications and further improve
ments will be suggested. 

At times, our remarks may seem un
duly critical. Suffice it to say, however, 
that it is not our intention to discredit the 
researchers who shaped the field. On the 
contrary, our approach is motivated by 
the belief that the sensitivity- attachment 
hypothesis deserves an adequate and in
sightful test. 

The traditional test 

The sensitivity-attachment hypothesis can 
be briefly summarized as follows. The 
quality of matemal care, in particular the 
mother's sensitive responsiveness, is the 
major determinant of variations in attach
ment behavior. In the majority of studies 
the sensitivity-attachment hypothesis is 
tested by computing a measure of associ
ation between matemal sensitive respon
siveness measured at an early age and the 
quality of attachment measured at the 



same age or later in development. The 
time span between the measurements of 
matemal and child beha vi or ranges from 
a few hours to more than a year. 

A significant positive correlation is 
generally accepted as evidence in favor 
of, if not as proof of, the sensitivity-at
tachment hypo thesis. This evidence is 
inconc1usive, however, as suggested by 
several authors (Lamb et aL, 1985; Van 
den Boom 1994; Waters et aL, 1990). 
Especially Lamb et al. (1985) presented 
several alternative explanations. They 
argued that different (causal) processes 
can account for the observed correlation 
between sensitivity and security of attach
ment. 

To exemplify these aIternative expla
nations we use path-analytic diagrams, in 
which variables are symbolized by names 
and causal relations by arrows. 

sensitivity 

attachment 

Time 1 Time 2 

Fig . I: Observed relationship between sensitive 
responsiveness and attachment. 

Figure 1 illustrates the empirical (ob
served) relationship between early sensi
tive responsiveness and the child's sec u
rity at some point later in time. Several 
riyal explanations can be offered for this 
relationship. 
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These explanations qualify the observed 
relationship as spurious. For our purposes 
it suffices to describe two alternative 
pathways that can account for the associ
ation between sensitive responsiveness 
and the quality of attachment. In the first 
alternative, illustrated in Figure 2, it is 
assumed that sensitivity is a relatively 
stabie characteristic of the mother. 

sensitivity .60 sensitivity 

.24 

1" 
attachment 

Time 1 Time 2 

Fig. 2: First altemative explanation of the relations
hip between sensitive responsiveness and attach
ment 

In addition, it is assumed that a concur
rent relationship exists between the moth
er's sensitivity and the child's security of 
attachment. Both assumptions seem plau
sible. It seems likely that certain person
ality characteristics affect sensitivity and 
it is, therefore, likely that this characteris
tic is pretty stable (Ainsworth et aL, 1978; 
Koomen & Hoeksma 1993; Martin, 
1989). With regard to the second assump
tion, several studies have documented 
concurrent correlations between sensitiv
ity and attachment. If we assume that the 

file:///ment


first correlation equals .60 and the second 
one .40 the so-called implied (i.e., spuri
ous) correlation is .24. 

sensitivity 

1J4 
.17 

.50 
attachment -----l~~ attachment 

Time I Time 2 

Fig. 3: Second altemative explanation of the relation· 
ship between sensitive responsiveness 
and attachment. 

The second alternative explanation is rep
resented in Figure 3. 
This explanation reflects that the empiri
cal (observed) correlation between sensi
tivity and attachment is caused by a stabIe 
characteristic of the child, and this char
acteristic affects the mother's sensitive 
responsiveness. Researchers (e.g., Chess 
& Thomas, 1982; Kagan, 1984) interested 
in temperamental characteristics in chil
dren implicitly adhere to this alternative 
explanation. 
It should be stressed however that the 
child' s attachment behavior could also 
account for this path. If we assume that 
the effect of the child' s characteristic on 
matemal behavior is .34, and the stability 
coefficient is .50, then the spurious corre
lation would approximate the average 
correlation reported by Goldsmith and 
Alansky (1987). 

In sum, the traditional test is inconclu
sive because it does not take into account 
alternative causal processes. To solve this 
problem, Lamb et al. (1985) suggested a 
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comparison of different structural equa
tion models corresponding to the alterna
tive explanations, such as those displayed 
in Figure 1. The advantage of their pro
posal is that it stresses the processes oc
curring during the interval between the 
measurement of early sensitive respon-
si vene ss and later quality of attachment. 
To our knowIedge, this suggestion has 
never been followed. However, even un
tested the models are valuable, because 
they point to a first prerequisite of an ap
propriate test of the sensitivity-attachment 
hypothesis. An appropriate model must 
account for the behavior of mother and 
child during the time span of the mea
surements. 

Age-related changes 

As indicated before, the interval between 
measuring responsiveness and the child's 
security of attachment ranges from less 
than a day to more than a year. Based on 
the length of the interval, studies can be 
classified as either predictive or concur
rent. Predictive studies are generally con
sidered to be a more critical test of the 
sensitivity-attachment hypothesis than 
concurrent ones. A substantial association 
between early sensitivity and later attach
ment security is valued higher than the 
same correlation obtained concurrently. 

The timing of the measurements of 
matemal sensitive responsiveness is de
termined by the investigator. An obvious 
reason to select early ages is to document 
the history of the mother-child interaction 
(Ainsworth et aL, 1978). Selection of 
early points in time mayalso be dictated 
by another reason. Waters et al. (1990) 
pointed to what they designated "the de
velopmental bias", that is, the tendency to 



look for causes in the remote past at the 
expense of contemporary causes. As far 
as sensitive responsiveness is concemed, 
there are no theoretical guidelines to se
lect specific points in time. One could 
even argue that attachment theory is non
discriminating in this regard. If sensitive 
responsiveness is a stabIe characteristic of 
the mother, a single measurement occa
sion would be sufficient. A stabIe char
acteristic can be expected to remain the 
same over different occasions. 

Timing ofthe measurement(s) to ob
serve the child' s attachment behaviors is 
far more critical. According to Bowlby 
(1969) the child is able to discriminate 
attachment figures after three months of 
age. Af ter six months of age the infant 
starts to display secure base behavior. 
The next phase begins at approximately 
four years of age. Not only the develop
ment ofthe child's attachment behaviors, 
but also the child's motor and cognitive 
development exert their influence. In 
other words the child's attachment behav
ior is assumed to change with age. To 
capture these changes more than one 
measurement occasion is necessary. 

These observations lead to a some
what ironic paradox. A few occasions to 
measure matemal sensitive responsive
ness would be sufficient, whereas a rela
tive large number of occasions is needed 
to measure the child's attachment behav
ior. Surprisingly, the majority of attach
ment research that is available offers the 
opposite picture. Almost without excep
ti on sensitivity is observed more fre
quently than the child' s attachment be
havior. 

The panel models discussed in the pre
vious section presuppose that mother and 
child behaviors are measured at least 
twice (see Fig. 1). What happens between 
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measurement occasions is accounted for 
by means of stability coefficients, that are 
attached to the causal paths. Given our 
consideration conceming the trait-like 
character of matemal sensitivity and the 
theoretically assumed changes in the 
child's behavior this situation is far from 
optimal. 

As far as the child' s attachment be
havior is concemed this is easy to detect. 
According to theoretical notions the 
child's attachment behavior changes with 
age. As a re sult, the stability ofthe child's 
behavior is (also) age dependent, that is, 
the stability coefficient not only depends 
upon the intervallength between the two 
measurements, but also on the chronolog
ical age ofthe child. For instance, the 
stability of a child' s attachment behavior 
during a three-month-interval is likely to 
be different if measured between six to 
nine months of age compared to nine to 
twelve months of age. An appropriate 
model must take these age dependent sta
bilities (and changes) in the child's be
havior into account. It is somewhat less 
clear why an appropriate model should 
also account for age relatedness in mater
nal behavior. Suffice it to say that con
stancy is a special case of change (Baltes 
& Nesselroade, 1979). 

This leads to the second requirement 
for an appropriate model to test the 
sensitivity-attachment hypothesis. The 
model should account lor age-related 
changes (and constancy) in the behavior 
of both mother and child. How this can be 
accomplished is discussed in the next sec
tion. 



AD alternative model 

Ainsworth conceived of sensitivity as a 
general matemal characteristic. Her weIl 
known operational definition states that 
the optimally sensitive mother is able to 
perceive things fiom her baby' s point of 
view. She is alert to perceive her baby's 
signaIs, interprets them accurately, appro
priately and promptly, unless no response 
is the most appropriate under particular 
circumstances. Let us assume that mater
nal sensitivity (designated by X) is mea
sured on several occasions (designated by 
t, running from I to T). Given the first 
requirement, an appropriate test should 
account for the behavior of the mother 
during the period spanned by the me a
surements. If the mother is indexed by i, 
her sensitivity over time can be repre
sented as: 

The model reads as follows. The degree 
of sensitivity, X, on occasion t, of mother 
i, consists of an individual constant BXOi 
and an occasion specific residual exti ' The 
assumption that sensitivity is a trait-like 
characteristic is represented by the pa
rameter BXOi without a subscript t. The pa
rameter does not change over time. Tem
poral fluctuations in the degree of sensi
tivity are reflected by the residual exti ' The 
model is in accord with the classical me a
surement model. It partitions the variance 
in two portions, the systematic porti on 
Var[BxoJ, and the residual porti on 
Var[ eXil The fITst is designated by 0xO 2, 

and the second by oxe2
• 

Given the second requirement, the test 
should also account for age-related 
changes. Although sensitivity is presum
ably a stabIe characteristic, systematic 
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changes across time cannot be ruled out 
(see Koomen & Hoeksma, 1993; Van den 
Boom & Hoeksma, 1994). To account for 
this possibility, an extra coefficient is 
added to take possible age-related 
changes in sensitivity into account. The 
resulting model is: 

The additional coefficient BXli refers to 
linear changes with age (Aget) in mater
nal sensitivity. The model can be con
ceived of as a regression model. Note, 
however, that every parameter is indexed 
by i. In other words, the equation symbol
izes not just a single regression line, but a 
number of regression lines, that is, one 
for every mother in the sample. The inter
cept and linear coefficient are thought to 
vary between mothers. For some mothers 
the degree of sensitivity may increase, for 
others it may decrease. In the first case 
BXli will be positive, in the latter case it 
will be negative. The variance of Bxli is 
designated by OXI 2

• Because the parame
ters vary randomly, the model is a special 
case of the random regression model. 
Other labels for the same model are Hier
archical Linear Model (Bryk & 
Raudenbush, 1987) and Longitudinal 
Multilevel Model (Goldstein, 1987). 

From a somewhat different point of 
view, the model can also be considered as 
a special kind of factor analytic model, 
that is, a Structural Equation Model 
(Willett & Sayer, 1994). The parameters 
BxOi and BXli are comparable to factor 
scores. According to this interpretation 
the first factor is called the mean factor, 
the second factor is the linear change fac
tor. Note that the factors are not assumed 
to be independent, as is the case in the 
traditional factor analytic model. 



The model is deceptively simpIe. AI
though the model contains linear coeffi
cients, it describes nonlinear age-related 
changes in individual differences in ma
temal sensitivity. A little bit of algebra re
veals that the (true) variance ofthe sensi
tivity scores X, at occasion t, is desig
nated by: 

The development ofthe child ' s attach
ment behavior can be described similarly. 
The model is analogues to the model for 
matemal sensitivity. The major equation 
IS: 

where Y refers to the intensity of the 
child ' s attachment behavior. The param
eters B yoi and B Yl i vary from child to child. 
Their respective variances are represented 
by O y02 and 0 YI\ their common variance 
by covariance 0 xOI . Similar to the model 
on the development of sensitivity, the 
model can be considered as a kind of fac
tor analytic model, with a mean factor 
(factor scores Byo;) and a linear change 
factor (factor scores B ylJ Ifnecessary, 
that is, if indicated by the data, the model 
can be extended by adding other coeffi
cients to model nonlinear change. 

The final step in creating the altema
tive model involves combining the equa
ti ons that model the development of ma
temal and child beha vi or. The combined 
model should be able to answer the ques
tion: "How do the developmental change 
pattems of matemal sensitivity and child 
attachment behavior influence each 
other?" To simplify matters causal as
sumptions are disregarded. In addition, it 
is assumed that both the development of 
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matemal sensitivity and child attachment 
behavior can be described by a mean fac
tor and a change factor. In that case the 
combined model is as follows : 

where X and Y refer to matemal sensitiv
ity and the child 's attachment behavior. 
The developing relationships are de
scribed by the covariances of the random 
parameters that refer to the mean factors 
and linear change factors of matemal sen
sitivity and child attachment behavior: 

B xoi B Xli B yoi 

B xoi ° xO 
2 

B Xli ° xOI ° XI 
2 

B YOi ° xOyO ° XlyO O yO 
2 

B Yli ° xOy l ° xly l O yOI 

In this covariance matrix 0 xOyO refers to 
the relationship between the mean factor 
of sensitivity and the mean factor of at
tachment behavior. The parameter 0 xOy l 

points to the covariance between the 
mean factor of sensitivity and the linear 
change in attachment behavior. The pa
rameters 0 xl yO and 0 x l y l are interpreted in 
a similar way. Note that the latter parame
ter refers to simultaneous changes in sen
sitivity and attachment behavior. 

Application of the model 

The model was tested, using data from 
our own research on the development of 
mother-child interaction and attachment. 
The sample consisted of 64 mother-infant 



dyads. Half of the infants was bom with a 
cleft lip and palate; the other half was 
nonna!. A complete description of the 
sample and instruments can be found in 
Hoeksma and Koomen (1991). 

The mother's sensitive responsiveness 
was measured with Ainsworth's sensitiv
ity scale when the infants were three, six, 
nine and twelve months of age. The 
child' s attachment behavior was mea
sured using the Perceived Attachment 
Behavior Scale (P ABS) (Hoeksma, 
Koomen & Koops 1987). This is a ques
tionnaire consisting of 12 items measur
ing a child's attachment behavior in ev
eryday situations. An example of an item 
is: When an unfamiliar person comes to 
visit you, how does your child react to 
himlher? (a) She is afraid ofthat person, 
or shy throughout the visit (score 2). (b) 
At first she does not respond, but later she 
approaches the stranger (score 1). (c) She 
is not afraid or shy, but approaches the 
stranger (score 0). (d) This situation has 
not yet occurred (score 0). The Perceived 
Attachment Behavior Scale was filled out 
by the mother, when the child was six, 
nine and twelve months of age. At three 
months of age the questionnaire was not 
used, because the child does not yet show 
secure base behavior by that age (see 
phases of Bowlby). The Perceived At
tachment Behavior Scale is meaningfully 
related to Ainsworth and Wittig's Strange 
Situation. The 12-month correlations be
tween P ABS scores and ratings of child 
attachment behavior in the second re
union of the Strange Situation are: .57 for 
proximity seeking; .51 for contact main
taining; -.31 for avoidance and .19 for 
resistance. The multiple correlation be
tween the P ABS and attachment c1assifi
cations is .33 . 
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The model was tested using the EQS
program (Bentler, 1985). EQS is a flexi
bIe program for testing Structural Equa
tion or Lisrel Models. The testing proce
dure proceeded in four steps. First, the 
development of matemal sensitive re
sponsiveness was modeled. Second, the 
development ofthe child 's perceived at
tachment behavior was modeled in a sim
ilar way. Next, the models for matemal 
and child behavior were combined into 
one model under the assumption that the 
development of mother and child behav
iors are independent. In the final model 
the independence assumption was re
laxed, that is, developmental changes in 
matemal and child behavior were as
sumed to be related. 
Table 1 contains the fit statistics resulting 
from the four steps. 

Table I . Test-statistics of fOUT modeIs: Chi-square; 
degrees of freedom; descriptive level of signifi
canee and comparative fit index. 

Chi2 df P fit 
I . Sensitivity 4.98 4 .29 .97 
2. PABS 6.21 3 .10 .94 
3. I +2 Independent 30.7 19 .04 .87 
4. 1+2 Dependent 21.1 15 .13 .93 

The mother's sensitivity was modeled by 
a third degree polynomial function indic
ative of a curvilinear developmental trend 
over age. It appeared that the mean level 
of sensitivity decreased somewhat from 
three to six months of age. Thereafter, it 
increased again. The total change, how
ever, was less than half a sc ale point. The 
development of perceived attachment be
havior was modeled by a linear function. 
The mean level of perceived attachment 
behavior increased dramatically from six 
to twelve months of age. For both devel
opmental variables the variance of the 



mean factor and of the change factor was 
significantly larger than zero (t-statistics, 
p < .05). The combined independence 
model (model 3) had to be rejected in 
favor of the dependence model. Only the 
latter model proved to have an acceptable 
fit (model 4). 

Table 2 contains the variances and 
correlations ofthe l3-parameters (see pre
vious section). The matrix contains two 
important (statistically significant) corre
lations. Both involve changes in Per
ceived Attachment Behavior (see bottom 
line of the matrix). 

Table 2. Estimated varianees and correlations of 6-
parameters of the dependenee model. Diagonal 
elements: varianees ofthe parameters. 

B'oj B"j Bxoj BX'j 

f3xoi .46 
6, ,; -.12 .0/ 
6yo; .16 -.15 8./ 
By l ; -.47 .40 -.34 .56 

First, it appears that the mean level of 
sensitivity (13' 0) is negatively related (r=
.47) to changes in Perceived Attachment 
Behavior (l3ylJ This implies that if a 
mother displays a relatively high level of 
sensitive responsiveness, the intensity of 
the child's attachment behavior will in
crease slowly and vice versa. The second 
correlation pertains to changes in sensi
tivity and change in the child' s attach
ment behavior (l3'l i and l3yl J The positive 
correlation (r=.40) indicates that positive 
changes in sensitivity are accompanied by 
increases in attachment beha vi or and vice 
versa. 
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Discussion 

The model presented allows for some 
interesting conclusions regarding the rela
tionship between sensitivity and attach
ment. Before discussing these conclu
sions it should be noted that the model 
represents only a first step in our attempts 
to model the sensitivity~attachment hy
pothesis. Although we applied the model 
to questionnaire data on attachment be
havior to illustrate the basic idea, obser
vational data can be used as weIl. And 
finaIly, ex post facto explanations are 
sometimes easily made. 

Nevertheless, the results seem to be in 
favor of the sensitivity-attachment hy
pothesis. The model parameters indicate 
that matemal sensitivity is primarily re
lated to the development of, or changes 
in, the child's attachment behavior. First, 
it appeared that matemal degree of sensi
tivity and the child ' s changes in attach
ment behavior are negatively related. This 
is in accord with the expectation that chil
dren with a relatively sensitive mother 
need not develop intense attachment be
haviors, because their mothers will induce 
a feeling of security most of the time. 
Similarly, the development of intense at
tachment behaviors may be adaptive in 
case of an insensitive mother, because 
they can compensate for this low level of 
sensitivity and result in proximity and 
contact. 

The second substantial correlation per
tained to the relationship between 
changes. Changes in one direction of ma
temal behavior appeared to be accompa
nied by changes in the same direction of 
the child's behavior and vice versa. 
Hence, decreasing or increasing attach
ment behavior is paralleled by decreas
ing or increasing sensitivity and vice 



versa. This seems to reflect the fact that 
mother and child dynamically adapt their 
beha vi or to each other. An example of 
this would be a mother becoming more 
sensitive when the child starts to show 
separation anxiety. The latter effect 
should not be overestimated, however, 
because the changes in matemal sensitiv
ity were rather small. 

Whether these interpretations are valid 
or not is open to further testing. At least 
the interpretations make clear that the 
sensitivity-attachment hypothesis should 
be framed in developmental terms. In 
considering the relationship between sen
sitivity and attachment, one should not 
only refer to the degree of sensitivity and 
the quality of attachment behavior, but 
also to age-related changes in these be
haviors (Van den Boom & Hoeksma, this 
volume). 

The model presented is a so-called 
longitudinal Multilevel Model or longitu
dinal Hierarchical Linear Model. This 
cJass of longitudinal models meets the 
needs of developmental researchers very 
weil (Bryk & Raudenbush, 1987; 
Hoeksma & Koomen, 1993). The model 
can also be considered to be a Structural 
Equation Model (Willett & Sayer, 1994). 
Considering the longitudinal Multilevel 
Model as a Structural Equation Model 
has several advantages. From a practical 
point of view, it may be noticed that be
cause of algorithmic differences, compu
tations are made much faster using pro
grams for structural equation models. 
From a theoretical point ofview, the ma in 
advantage is that Structural Equation 
Models can be expanded easily. At least 
in principle, it is a small step to incJude 
causal relations in the model. This offers 
the possibility to compare different causal 
assumptions. A next step then, in model-
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ing the sensitivity-attachment hypothesis, 
is to compare models that incorporate 
one-sided causality (with either effects 
from mother to child or from child to 
mother) or that allow for mutual causality 
(with effects running in both directions). 
It should be noted, however, that these 
more complicated models require high 
quality measurements and sampling pro
cedures. 

The fin al point to be discussed is how 
the model presented contributes to solv
ing the dilemma about the validity of the 
sensitivity-attachment hypothesis. It may 
be of interest at this point to cite 
Ainsworth et al. (1978), " ... these first
quarter findings should suffice to suggest 
that the babies who later may be de
scribed as securely attached to their 
mothers have had a long history of inter
action with their mothers in which they 
were more often positively responsive 
and less often distressed or unresponsive 
than were babies who later can be de
scribed as anxiously attached" (p.135). 
This citation indicates that the correlation 
between early sensitivity and later quality 
of attachment should be interpreted as 
reflecting the developmental history of 
mother and child. The advanced model 
patently conforms to this the develop
mental view. The model bridges the gap 
between early sensitivity and h:~ter attach
ment behavior by describing the develop
mental course of matemal and child be
havior between measurements. 
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A.F. Kalverboer 

11. The biopsychology of 
caretaker-infant interaction 
and ' early risk of deviance' 

Abstract 

After a short discussion of the concepts 
'risk' and 'optimality', the main focus is 
on how various disciplines, such as ethol
ogy, deve10pmental neurology and cogni
tive (information processing) psychology, 
may contribute to the study of 'mecha
nisms' involved in early caretaker-infant 
interaction and neurobehavioral deve1op
ment. Research on early visual attention 
illustrates how a detailed study of a spe
cific adaptive system may contribute to 
the conceptualization of possible risk 
mechanisms, which play a role in 
caretaker-infant interaction. 
Finally, the state ofthe art of infancy re
search into the clinical conditions Atten
tion Deficit Hyperactivity Disorder and 
Autism is discussed, and a number of im
plications for future research are formu
lated. 

Risk of neuro-behavioral deviance 

The concept of 'early risk' originates 
from the early sixties when so-called risk 
registers were published in the D.K. They 
contained information about a variety of 
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factors which might contribute to the 
chance of physical disease or psychopa
thology (Sheridan, 1962). At that time 
there was already the problem ofhow to 
identify a particular condition as a 'risk
condition '. 

There are at least three implicit as
sumptions in applying the term 'risk' 
(Kalverboer, 1988, p.11S): 
- knowledge ofthe adverse effects for 

development 
- knowledge of the place where a cut

ting point could be put between risk 
and non-risk values of a certain factor, 
and 

- knowledge of the conditions under 
which a potential risk factor becomes a 
real danger for the development of the 
orgamsm. 

Generally, such knowledge is not at all or 
only insufficiently available. 

Clearly enough, in isolation, most so
called risk factors have (almost) no impli
cations for further neurobehavioral devel
opment. This is clear for obstetrical con
ditions, which may affect the de vel op
ment ofthe Central Nervous System, 
such as preterm birth or asphyxia, as well 
as for early neurologie al conditions, such 
as hyperexcitability and apathy (see for a 
critical discussion, Horowitz, 1992). 

In recognition of this, in the late sev
enties, Prechtl introduced the concept of 
'optimality' to replace the risk concept 
(Prechtl, 1980). He argued that we have 
knowledge about the biological function 
of particular behavioral systems, such as 
rooting, sucking, orienting, postural con
trol, reaching and grasping. In his view 
we are able to define the 'optimal' func
tion and structure of such a behavior, tak
ing into account the maturationallevel of 
the organism (in particular the nervous 
system) at that stage of development. Re-



fined neurological examinations (as de
veloped in the Department of Develop
mental Neurology of the University Hos
pital in Groningen, the Netherlands, by 
Beintema, Touwen and Prechtl) can pro
vide us with so-called optimality scores, 
for the nervous system as a whole as weIl 
as for particular subsystems, such as pos
tural control, sensori-motor functions, 
reaching and grasping pattems etc. The 
lower an optimality score for a particular 
system, the higher the chance that adap
tational qualities will have decreased. The 
most important accomplishment was that 
thinking in tenns of particular pathologi
cal signs, which was the basis of the ear
lier 'risk' concept, was replaced by think
ing in tenns of 'biological' functions of 
systems. Such a functionalist approach 
holds that 'the morphology, physiology 
and beha vi or of a developing organism 
serve to meet ends that are peculiar to 
particular phases in development. It as
sumes the presence of age-appropriate 
actions imbued with specific adaptive 
functions, such as communication and 
exploration, and a mutual fit between or
ganism and environment at all times in 
development' (Beek & Hopkins, 1992, 
p.425). The assessment of such 'ontogen
etic adaptations ' is a core function of the 
developmental neurological examination. 
In this context the concept of 'optimality' 
is adequate. Applying it to other domains, 
such as that of obstetrical complications 
or the quality of the social environment, 
may, ho wever, be less useful, as in such a 
domain a theoretical basis for the applica
tion of the concept is lacking (for a 
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further discussion, see Kalverboer, 
1988).1 
Further developments with respect to the 

dynamics of organism-environment 
interactions were necessary to make prog
ress in a more functionally oriented study 
of possible roots of neurobehavioral devi
ance. Transaction models were coined, 
which gave credit to the continuous 
mutual dependencies between behaviors 
of partners in developmental processes 
(Sameroff, 1975). Improvements in the 
methodology of longitudinal approaches, 
eventually combined with cross-sectional 
studies, went hand in hand with a great 
increase in sophistication of statistical 
techniques (see the series of European 
Science Foundation volumes, published 
by the ESF network, 'The Longitudinal 
Study of Individual Development' be
tween '85 and '90, in particular 
Magnusson and Bergman (1990), and 
Magnusson, Rudinger and Bergman 
(1991 )). These developments, which have 
their latest cumulation in the 'dynamic 
systems perspective' and the interest in 
'transitions in development', provided the 
tools for more sophisticated and more 
valid approaches to the study of 
neurobehavioral deviance. (See for a crit
ical discussion of this approach and its 

I Notwithstanding the fundarnental gain by 
replacing the concept of 'risk' by that of 
'optirnality', for clinical use the optirnality concept 
did not turn out to be particularly useful. 
Predictions were even less c\ear, replacing 'risk' 
scores by 'optirnality' scores (Molfese & 
Thornpson, 1985) and sirnilar problerns arose with 
respect to the necessity of age-nonns, and 
decisions about 'cutting points' . Without going in 
detail, I will use in the rest ofthis chapter the tenn 
'risk' for groups of individuals, who are thought to 
have a relatively high chance of 'adverse' 
developrnental outcornes. 



present status, among others, Beek & 
Hopkins, 1992). Early main-effect mod
els have, via transaction models, been 
replaced by system-approaches. Old clini
cal notions, which already indicated the 
complicated manner in which effects of 
early brain damage might be dependent 
on the context in which the organism de
velops, could now be formalized. Partly, 
such notions became the basis for the 
ELO-collaborative program (Experimen
tal Longitudinal Studies on Caretaker
Infant Interaction) in the Netherlands. In 
the next paragraphs the main focus will 
be on: 
- why early caretaker-infant interaction 

attracted so much interest, and 
- how various disciplines approach the 

study of normal and deviant develop
ment in the domain of early interac
tion. 

Early caretaker-child interaction 

Psychoanalysis has 'in fact' laid the basis 
for the current day strong interest in the 
mechanisms playing a role in early social 
interaction and attachment development, 
and in the significance of these processes 
for later socio-emotional and cognitive 
functioning. Bowlby was the first to indi
cate how the scientific approach of the 
ethologists was the main road to the em
pirical study of the mechanisms, which 
were in part pre-scientifically formulated 
in psychoanalysis (Bowlby, 1969). Ethol
ogy, rooted in evolutionary theory and 
thinking in terms of 'survival value' of 
behavioral systems, could provide us with 
insight in the complex dynamic interac
tions between intemal and extern al causal 
factors in the 'ontogeny of adaptational 
patterns'. Bowlby also saw the signifi-
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cance that early ' biologically rooted ' re
sponses, such as orienting responses, 
head turning and sucking, grasping and 
clinging, have for the ontogeny of social 
adaptations. Developmental neurology 
elaborated on these notions by introduc
ing mechanisms, such as 'postural con
trol ' and ' organization of behavioral 
states' . In 1963 Prechtl wrote a short but 
rather influential articIe on 'mother infant 
interaction in the child with MBD' 
(Prechtl, 1963). It suggested how particu
lar qualities of children's beha vi or pat
terns, such as lack of stability of posture 
and orienting behavior and instability of 
behavioral states might, affect the care
taker's ability to properly interact with the 
infant. In Prechtl's view such 'non-opti
mal' patterns could contribute to the care
taker's emotional instability and decrease 
hislher ability to adequately react to the 
infant. Such caretakers' reactions could 
increase the possibility of adverse effects 
of early brain dysfunction. A study like 
this indicated that knowledge of the 
child's repertoire would not be sufficient 
to understand how early brain dysfunc
tion might affect later socio-emotional 
and cognitive development: developmen
tal processes should be understood within 
their psychosocial contexts. Consequent
ly, behavioral phenomena such as 'lack of 
responsiveness ' and ' lack of exploratory 
activity ', which are frequently reported in 
children with the neurological 'apathy' 
and 'hyperexcitability ' syndromes, began 
to be understood in terms of the dynamics 
of such children's interactions. This led, 
in 1979, to the following statement (in 
Kalverboer, 1979, p.65) : 'A simple ' in
teraction ' model would possibly suggest 
that the lack of responsiveness of children 
with the apathy syndrome directly affects 
the behavior of the caretaker; there may 



be too little appeal for stimulating and 
contacting those children who are inac
tive or disorganized. A more complex 
interaction model would suggest that, in 
such children, stimulation would not only 
be less frequent but also less adapted to 
the structure ofthe infant's own activity. 
Disorders in the child's behavioral pat
teming may contribute to the develop
ment of a lack of contingency between 
actions ofthe child and the social part
ners. Non-contingent stimulation may 
interfere with leaming and with the devel
opment of initiative' (Papousek, 1977; 
Watson, 1977). Apathetic children and 
so-called hyperexcitable children, who 
have inconsistent states and an inconsist
ent temporal organization of their motor 
behavior, may be particularly prone to 
negative effects of exposure to non-con
tingent stimulation. 

Interconnections were further differen
tiated by researchers such as Schaffer and 
Collis (1982), who with great refinement 
showed how the infant's exploration of 
the wider environment develops out of 
mother-infant's mutual gazing. Papousek 
introduces the concepts of 'intuitive 
parenting' and 'intuitive didactic' 
(Papousek & Papousek, 1987), referring 
to an, evolutionary based, mechanism 
which is at the basis of the caretaker's 
subtle and developmentally profitabie 
interactions with the infant: e.g., mothers 
may show just those behaviors which 
maintain the infant's alerted state and 
guide their orienting reactions, and may 
show facial expressions which positively 
affect the infant's mood. The caretaker 
has a great quality to read and interpret 
children's expressions in terrns of their 
attention, mood and state (Papousek & 
Papousek, 1993). 
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In parallel, cognitive and clinical de
velopmental psychology provided us with 
concepts, such as 'responsivity' and 
'sensitivity', which could be meaning
fully linked to the biological systems 
studied in ethology and developmental 
neurology. 
These approaches particularly allow for 
the study of inter-individual differences 
in the quality of caretakers' abilities in 
relation to children's behavioral and ex
pressive pattems. How can they contrib
ute to our insight in risk mechanisms for 
(neuro-)behavioral deviance? This will be 
the subject of the next paragraph. The 
emphasis will be on the study of care
taker-infant interaction and its follow-up 
in groups at risk, exemplified by the case 
of the 'preterm bom child' and the possi
bie relevance of such early interaction 
studies for later outcome, exemplified by 
two clinical entities: Attention Deficit 
Hyperactivity Disorder and Autism. 

Early interaction and neurobebavioral 
deviance: tbe case of tbe 'preterm born 
cbild' 

Preterm birth (generally ~ 37 weeks of 
gestation) is one ofthe numerous factors 
which may contribute to an increase of 
the risk ofbrain damage and behavioral 
disorder. The effects may be most varied, 
not in the least due to the widely diverg
ing concomitants of 'prematurity' and the 
complicated way in which physical and 
overall conditions (e.g., incubator, condi
tions in the family, health ofthe caretaker 
etc.) may interfere with an optimal devel
opment. When interested in 'risk mecha
nisms', such as behavioral pattems, reac
tion tendencies or physical features that 
may directly play a role in the child's cog-



nitive and social development, 'preterm 
birth' is not avalid category. 

The study by Wijnroks (1994) is an 
example of how the study of early inter
action in a group at risk can be brought to 
the level of' mechanisms'. Three points 
are crucial in such an approach: 
1) how does the behavioral repertoire in 
infants at risk differ from that of another 
child? 
2) which particular problems may this 
give to the caretaker? 
3) which qualities ofthe caretaker are 
important in coping with such problems? 
A short comment on each of these points: 

re 1: Early brain disorder may have spe
cific as well as non-specific effects on 
functional deve1opment. Specific effects 
include e.g., various forms ofhemiplegia: 
they are related to impairment of particu
lar areas of the brain. Non-specific effects 
may relate to more widespread and 'dif
fuse' damage to the brain. They may im
ply general qualities of children's behav
ioral organization, such as inconsistencies 
in the maintenance of states, postures and 
orientations; stereotypes in behavioral 
pattems and a general slowing down of 
reactions. 

These are the characteristics which are 
typically observed in relation to general
ized dysfunction of the brain, frequently 
found in children after pre- and perinatal 
complications, such as preterm birth. 
They may impair the child's ability to ad
equately react to its social and physical 
environment in that they imply a less inte
grated and less flexible organization of 
body postures ('overstretching'), visual 
orientation and goal-directed movements; 
less differentiated emotional expressions 
and less ' readabie' intentions and an im
paired and inconsistent 'motivation' to be 
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in interaction with the social and physical 
environment (e.g., the apathy syndrome). 

re 2: As indicated above, characteristics 
may impair the conditions for ' leaming 
by experience ' as behavior-effect connec
tions may be less consistent and predict
abie (Kalverboer, 1983). As the social 
interaction situation (social partners pre
senting their infants with contingent 
stimulation) is the condition par excel
lence for leaming and habituation, such 
infants may fail to 1eam by contingency 
perception and may become less moti
vated to actively explore the environment. 
They mayalso destroy the caretaker's 
expectations about the infant's respon
siveness and emotional expressiveness: 
the infant is less cuddly and less 
'interested' in the mother, as indicated by 
a lack of orientation towards the partner's 
face, etc .. Furthermore, this may interfere 
with daily life routines with respect to 
feeding, caretaking, sleeping, etc .. 

re 3: Caretakers' qualities important in 
coping with these children's characteris
tics are those which are subsumed under 
the umbrella term of 'sensitivity': the 
ability to properly perceive the infant's 
intentions and emotions and to adequately 
respond to the infant's signais. A basic 
requirement is, what I would call, an 'ap
proach tendency ' ; this implies a tendency 
to be engaged with the infant and pay 
attention to it, which is rooted in an atti
tude of ' acceptance' . 

These are 'ideal-typically' sketched 
mechanisms which may play a role in 
caretaker-preterm interactions. These no
tions may be useful in setting the pace for 
detailed empirical research: however, 
they greatly overgeneralize connections 



and overestimate effects: only a minority 
of 'preterms' show these characteristics 
and even if these patterns are there, there 
is 'the self-righting tendency ofthe or
ganism' (Dunn, 1976; Waddington, 
1975), the ability, whose limits are still 
largely unknown, to compensate for 
eventual adverse effects of the caretakers' 
inability to precisely modulate behavior 
in pace with the infant's actions and reac
tions. Wijnroks's study is an example of 
an attempt to go more precisely into the 
mutual dependencies and their possible 
implications in early mother-infant inter
action in preterms. But it is only a first 
step towards a better understanding of 
possible 'interactional' roots of neuro
behavioral deviance. How could further 
progress be made? Here, we may first 
consider what ethology, (developmental) 
neurology and cognitive psychology may 
contribute to the study of early social and 
cognitive processes in view of the risk of 
neurobehavioral deviance. This is the 
subject of the next paragraph. 

Approaches to early risk of neurobe
havioral deviance 

The ethological and developmental 
neurology approaches to (human) ontog
eny are rooted in a long history ofbiolog
ical thinking. Having escaped from the 
old nature-nurture dichotomy, ethology 
has primarily become the scientific study 
of ontogenetic adaptations in the species 
and the individual, aiming at the general 
mIes which govern developmental pro
cesses. A basic notion is that of an 'in
trinsic' relationship between the develop
ing organism and its (natural) social envi
ronment, rooted in the evolution of the 
species. The organism is provided with a 
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repertoire of 'modal action patterns' (this 
term replaced the previous one of 'fixed 
action patterns', see Baerends & 
Groothuis, 1992). These are action sys
tems or signaling systems, which are con
sidered to be biologically rooted, and to 
which the caretaking environment is 
'biologically' adapted. This approach co
mes back in Papousek's concepts of 'in
tuitive parenting' and 'intuitive didactics' 
(Papousek & Papousek, 1987). The abil
ity of the caretaker (particularly the 
mother) to refinedly adapt vocalizations 
to the emotional state of the infant is a 
case in point. She is able to induce and 
maintain the infant's positive mood by 
'baby talk', which is even found in the 
sign language of deaf mothers to their 
hearing babies (Papousek, personal com
munication). 

An important derivative of the etho
logical approach is its method of direct 
observation of complex adaptive behav
iors in natural conditions and the morpho
logical analyses ofbehavioral patterns in 
order to gain insight into their function 
and causation. This procedure has be
come largely integrated in developmental 
psychological research, although much 
research, especially in the area of the 
study of early temperament, unfortunately 
lacks the theoretical clarity and method
ological precision of the ethological ap
proach which is necessary in the 
longitudinal study of neurobehavioral 
relationships in children (see also Kalver
boer, 1988, p.129-130). 

By developing the field of 'develop
mental neurology', Prechtl introduced 
biological thinking into medicine: to his 
view, the study ofbrain-behavior devel
opment should find its starting point in 
the observation ofbiologically rooted 
adaptive systems and in the analysis of 



how they are embedded in the organism's 
behavioral states. 

Procedures for the refmed assessment 
of nervous functions from birth onward 
through school age were developed by 
scholars such as Beintema and Touwen 
(Prechtl & Beintema, 1964; Touwen, 
1976). They allowed for an analysis of 
ontogenetic adaptations in terms of their 
functional quality, so that 'optimality ' 
scores could be given to the CNS as a 
whole as weIl as to specific subsystems, 
such as postural control, the organization 
ofbehavioral states, goal directed reach
ing and grasping. Because of its clinical 
implications it opened the way to the 
study of individual differences with re
spect to the vulnerability of the develop
ing infant for later neurobehavioral devi
ance. However, notwithstanding its c1ear 
potential for improving the study of 
mechanisms in early caretaker-infant in
teractions and their consequences, so far 
its impact has been limited. This is partly 
due to the time-consuming neurological 
assessment procedures and partly to a 
lack of progress in integrating neurologi
cal notions into thinking about the dy
namics of organism-environment interac
tions. 

The most significant progress in re
search on neurocognitive relationships is 
at present found in the work on prefrontal 
functions by Diamond and Goldman
Rakic (1985) and Diamond (1988). These 
authors claimed that specific advances in 
infants' cognitive development (in partic
ular avoiding the Piagetian 'A not B er
ror') are mediated by particular neuroana
tomical changes in the dorsolateral pre
frontal cortex. Also particularly promis
ing is research on the development of the 
visual system and visual attention by 
Johnson, Posner and others (Johnson, 
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Posner & Rothbart, 1991; Johnson, 
1990). Such studies may provide insight 
into the biological constraints set to social 
and cognitive developments: some adap
tations (transitions) are simply not possi
bIe before a certain level of maturation of 
particular systems in the nervous system 
has been reached. For example, function
ing ofthe frontal eye fields pathway, the 
onset of which occurs between 2 and 4 
months of age, is a prerequisite for the 
execution of anticipatory eye movements 
and for the planning of saccadic eye 
movements (Johnson, 1993, p.276). 

Cognitive psychology traditionaIly 
aims at a refined analysis of the individ
ual's information processing, largely 
'borrowing analogies from the digital 
computer. While this may be perfectly 
appropriate for theories focusing on the 
steady-state adult mind, difficulties arise 
when studying development' (Johnson & 
Morton, 1991, p.4). We completely agree 
with Johnson and Morton that cognitive 
psychology is prone to conceptualizing 
development in terms of a succession of 
steady states and neglect mechanisms of 
change. However, other approaches to 
development, such as the Piagetian and 
even present-day systems approaches, 
also run the risk of just formulating suc
cessions of steady stages (notwithstand
ing lip service to so-called transactional 
mode Is) and insufficiently account for the 
dynamics of developmental processes. 

In the information processing ap
proach the organism is considered as a 
system with a limited capacity for pro
cessing information. It is bound to react 
selectively, therefore. By automatization, 
processing capacity can be saved 
(Shiffrin & Schneider, 1977): such au
tomatization may be impaired in children 
with neurological problems associated 



with less stabIe physiological processes 
(Porges, 1976). 'Such an 'autonomic 
imbalance ' may manifest itself in very 
early stages of development, indicated by 
disorders in sleep-wake regulation and 
the child's inability to maintain a state of 
alertness during a longer time ' 
(Kalverboer, 1988, p.132). 

Ethological and information process
ing approaches may complement each 
other, in that the former 'has traditionally 
postulated 'drives ' or ' motives' but does 
not delve further into the characteristics 
of information processing systems which 
are the prerequisites for the development 
of adaptive behavior' , (Kalverboer & 
Hopkins, 1983, p.9), whereas the latter 
generally lacks consideration of implica
tions of information processing deficits 
for adaptation in the daily environment 
and of possible effects of social condi
tions on the development of information 
processing strategies (Kalverboer & 
Hopkins, 1983; Johnson & Morton, 
1991). Until recently, a crucial concept in 
developmental neurology, namely that of 
'regulation of behavioral states', in which 
state reactions are embedded, was not 
accounted for in the structural informa
tion processing models as developed by 
Stemberg (1969) and Shiffrin and 
Schneider (1977). In the meantime, Sand
ers' extensions of the original models 
have accounted for the energy-supply of 
the information processing system (Sand
ers, 1983). Terms in this model such as a
rousal, activation and effort, refer to the 
fact that selective attention (or in general 
the quality of information processing) 
depends on how reactions are embedded 
in the behavioral state of the organism. 
Such a development may help to bridge 
the gap between cognitive and biologi
cally derived approaches to the study of 
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risk of neurobehavioral deviance. This 
will be discussed in the next two para
graphs, which focus on the possible pre
cursors in early infant development of 
Attention Deficit Hyperactivity Disorder 
(ADHD) and Autism. 

The case of early visual attention and 
ADHD 

In this paragraph I will slightly deviate 
from the caretaker-infant interaction para
digm by discussing recent developments 
in the study of early visual attention, in 
particular of the posterior attention sys
tem (PAS). The function ofthis ' detour' 
is twofold: first it may illustrate how vari
ous approaches to the study of adapta
tional systems may be mutually beneficial 
and, second, it may indicate how results 
of detailed studies on aspecific adapta
tional system, such as the PAS, may be 
fed back to the caretaker-infant interac
tion condition and help in conceptualizing 
possible risk mechanisms. 

Early visual attention: a possible mech
anism for ADHD? 

By the late sixties, ethologists had already 
started to systematically study specific 
sensory and perceptual systems to disen
tangle the complexly interwoven determi
nants of early social imprinting. Bateson's 
studies on how approach/avoidance ten
dencies differently relate to the nov
elty/familiarity aspects of the social and 
physical environment in different phases 
of ontogeny are an example of this ap
proach (Bateson, 1972). The study of 
such basic perceptual preferences helped 
to obtain greater understanding ofthe 



mechanisms of early social bonding as 
previously studied by Lorenz. 

Now, the behavioral study of early 
caretaker-infant interaction in the human 
is in the process of adapting this com
bined natural history-laboratory experi
ment approach. An in point case is the 
longitudinal study of visual attention, in 
particular of the Posterior Attention Sys
tem. 

Attentional processes are crucial in 
early interaction and leaming processes 
but have, until recently, been largely 
overlooked in infant research. Orienting 
reactions indicate children's focus of in
terest. Mothers go through a lot of trouble 
to attract children's attention. In later 
phases of deve10pment 'mutual gazing' 
indicates how attention is shifting from an 
interest in the nearby environment (in 
particular the mother's face) to more re
mote aspects of the environment. And 
exploratory activity deve10ps out of face
to-face contact (Schaffer, 1971). Impair
ments in orienting behavior (either due to 
a lack of postural control, or to impair
ments in oculo-motor functions or visual 
acuity or to insufficiencies in attentional 
capacities) may have a strong impact on 
the quality of the interaction process and 
negatively affect the caretaker's emo
tional reactions. Studying the determi
nants of such 'visual attention ' impair
ments may shed light on possible implica
tions for later deficits, such as ADHD 
(see also Wijnroks, 1994). They mayalso 
impair children's leaming abilities. 

There exists a visual attention system 
which is involved in directing the focus 
of vision and modulating the processing 
of visual input. It is separate from, al
though intimately related to, the visual 
system, which is involved in the process-
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ing of information received through the 
eyes (Butcher & Kalverboer, in press). 

In order to improve our understanding 
of the processes that may contribute to a 
clinical condition, such as ADHD, in pro
spective studies two sorts of approaches 
have traditionally been applied: 
1) the study of groups thought to have 
been exposed to a factor that might have 
impaired the condition of the brain or/and 
the 'internal' environment in which it de
velops, such as pre- and dysmaturity, pre
and perinatal complications, such as as
phyxia, or metabolic disorders, such as 
PKU (phenylketonuria) or eH (congenital 
hypothyroidism), and 
2) the study of relatively complex early 
childhood characteristics, such as 'a diffi
cult temperament' . 
Almost inevitably, such studies could not 
provide insight into mechanisms playing 
a role in the deve10pment of later ADHD; 
concepts were too diverse and, especially 
in infant studies, too diffuse, and an ade
quate theory was lacking. 

Improvements in the quality of such 
studies were due to developments as 
those exemplified by the Groningen ELO 
project on preterms. Attempts were made 
to develop paradigms based on theoretical 
considerations on how the infant's behav
ioral organization (e.g., its postural con
trol, state regulation, orienting behavior) 
might affect its ability to experience and 
perceive contingencies in social and spe
cific task (contingency leaming) condi
tions. Problems in later social and cogni
tive deve10pment might be partly medi
ated by the caretaker's ability (expressed 
in terms such as 'sensitivity' and 'sensi
tive responsiveness') to adapt to chil
dren's intentions in a refined fashion. By 
knowledge of the constraints set to the 
child by the maturation of the nervous 



system and by particular impairments, 
that might affect the child's adaptive ca
pacities further insight into the develop
ment of neurobehavioral problems could 
be obtained. However, the conclusions 
necessarily remained at a broad level and 
the contributions to theory development 
necessarily remained rudimentary. 

Two more recent developments, partly 
running parallel, offer new perspectives 
in the study of early risk for 
neurobehavioral deviance. One is the de
velopment ofbrain imaging techniques 
which increasingly allow for the identifi
cation ofbrain involvement with a high 
amount of specificity, at the anatomical 
level as weB as that of processes in the 
brain in particular task conditions (for a 
further discussion, see Kalverboer, 1988). 
The other is the precise study of particu
lar adaptive systems, such as the Posterior 
Attention System, the PAS, in combined 
longitudinal cross-sectional designs and 
in relation to the deve10pment of the ner
vous system as well as to particular sen
sory or sensory-motor systems (such as 
the visual system). Johnson, Posner and 
Rothbart (1991) in particular have paved 
the way for the precise measurement of 
specific 'markers ' of such systems (such 
as 'disengagement " ' inhibition of return ' 
and ' anticipatory looking' as markers of 
the PAS) and presented thoughtful dis
cussions on how such markers may relate 
to nervous system development and affect 
daily life adaptations (a case in point is 
the implication which the development of 
the PAS might have for a particular as-
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pect of the infant's ' temperament', 
namely 'soothability' ). 

However, little is still known about 
such an attentional system's ontogenetic 
course, due to a lack of sufficiently re
fined and dense longitudinal studies in 
which experimental measurements of 
' markers ' and possible 'control param
eters ' are combined with precise daily life 
observations and valid examinations of 
nervous system development. Such a 
study is now underway in the Department 
of Developmental and Experimental Clin
ical Psychology in Groningen in close 
cooperation with the Departments of De
velopmental Neurology and Paediatrics 
and with Posner's neurocognitive labora
tory in Oregon. Children ('normal ' and 
'brain damaged') are followed bi-weekly, 
from 2 to 6 months onward, with respect 
to their visual attention development. 
Laboratory experiments are combined 
with continuous measurements on general 
neurological and visual systems (visual 
activity and visual fields development). 

Studies of this kind may be comple
mented by ethological analyses of daily 
life interactions and cognitive processes 
in order to validate how particular sys
tems may contribute to more or less opti
mal adaptations. Ultimately, they may 
shed some more light on the issue of 
early risk mechanisms of later clinical 
conditions. 



Early risk of autism 

In the fifties and sixties there was a lively 
interest in mechanisms involved in Infan
ti1e Autism, triggered mainly by ethology. 
Researchers such as J. and C. Hutt, 
Richer and Tinbergen contributed to this 
development. Autism seemed a clinical 
condition, typically suited to study based 
on ethological modeIs, such as Schneirla's 
approach-avoidance models and on no
tions trying to relate specific autism 'mar
kers', such as 'gaze-aversion' or 
'movement-stereotypes' , to intemal 
causal factors (level of arousal of particu
lar systems), in interaction with extemal 
causal mechanisms, such as sensory and 
social deprivation (Hutt & Hutt, 1968; 
Hutt & Ounsted, 1970; Tinbergen & 
Tinbergen, 1972). Richer elaborated on 
Tinbergen's work by executing refined 
observations of autistic children's interac
tion pattems (Richer, 1976). Findings 
were interpreted in terms of the aberrant 
development of the balance between spe
cific intemal systems, such as the 
'timidity'-'sociality' systems, due to in
adequate socia1 stimu1ation. Bowlby's 
ideal of ethology as the discipline par 
excellence for unravelling mechanisms 
underlying autism seemed to become re
ality. However, after sceptical discussions 
with child psychiatrists and later evidence 
for brain damage as an important deter
minant of an autistic development (Rutter 
& SchopIer, 1987; Rutter et al., 1994), 
etho10gy's contributions to this issue 
faded, and from the mid-seventies almost 
no systematic ethological studies on early 
risk for autism have appeared. This may 
be partly due to the piecemeal approach 
and 10w interest in human deve10pment in 
present-day ethology. Psychology's 
contribution has long been mainly 
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psychophysiologically and pharmacologi
cally triggered (see Porges, 1976), with 
clinically oriented researchers searching 
for neurotransmission systems (such as 
the serotonine system) which were partic
ularly involved. 

In developmental psychology, present 
day interest in autism is largely focused 
on the developmental course of 'theory of 
mind' in autistics. There is growing evi
dence that many autistic children have 
particu1ar difficulties with 'theory of 
mind' tasks, which assess the ability to 
conceive of mental states of onese1f and 
others in order to predict and explain ac
tions (Baron-Cohen, 1991; Happé, 1994; 
Premack & Woodruff, 1978; Sparrevohn 
& Howie, 1995). This deficiency is 
thought 'to provide a causal account of 
the psychological deficit (biologically 
caused) that gives rise to the syndrome
specific impairments in socialization, 
imagination and communication ' (Happé, 
1994). Such a deficit in the ability to 
mentalize (which manifests itself in an 
inability to take hints, understand beliefs, 
distinguish lies fromjokes, etc.) is 
thought to largely account for the impair
ments in socialization, imagination and 
communication found in autism. 

However, until now the interpretation 
of experimental data has been far from 
unequivocal. One explanation, proposed 
by Russell and colleagues (Russell, 
Mauthner, Sharpe & Tidswell, 1991; 
Hughes & Russell, 1993), is that autistic 
children have an 'inability to disengage 
from the object'. According to Russell 
'the autistic child's failure on false belief 
tasks does not reflect a mentalizing defi
cit, but rather aspecific difficulty in over
coming the perceptual salience of the ob
ject in the reallocation'. Russell et al.'s 
claim is that particularly for autistic chil-



dren knowledge of physical reality is 
more salient than knowledge of mental 
reality. Although these authors do not 
consider the salience hypo thesis and the 
theory of mind view as necessarily op
posed, they stress the difficulties in sort
ing out 'the conceptual issues in this 
area'. In any case, their view suggests the 
importance of attentional mechanisms 
such as 'disengagement' and 'inhibition 
of return', as discussed in the previous 
paragraph. 

Other authors, such as Klin, Volkmar 
and Sparrow (1992), indicate that the so
cial dysfunction in autism involves 'very 
basic and early emerging social behaviors 
which are typically present prior to the 
time at which even the earliest precursors 
of a theory of mind apparently emerge' 
(Klin et al., p.861). Such behaviors, for 
instance, 'not showing anticipation of 
being picked up by caregiver' and 'not 
showing affection toward familiar peo
ple', bring us back to mechanisms in 
early caretaker-infant interaction. AIso, 
Mundy and Sigman's argument (1989) 
that autistic children do not show joint 
attention behaviors which develop prior 
to pretence in the normal child (see also 
Mundy, Sigman & Kasari, 1993), seem to 
indicate that autism may re sult from a 
deficit which is typically present in nor
mally developing infants prior to the time 
at which metarepresentational skills may 
emerge. 

One may speculate that studies, such 
as those mentioned earlier on the devel
opment of visual attention, can in the fu
ture give new impulses to a more funda
mental approach to the search for early 
factors that may contribute to autistic de
velopment and to these factors' possible 
'prementalistic deficits'. Visual orienting 
behaviors have classically been a main 
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entrance to the study of autism. Present 
day work by Johnson and colleagues on 
the development of face-recognition 
seems also particularly relevant (see 
Johnson & Morton, 1991). Such ap
proaches connected to refined analyses of 
social interaction and vocalization pro
cesses, form a basis for future develop
ments in research on the roots of autistic 
phenomena. Such a line of 'clinically' 
triggered research is also of the utrnost 
theoretical importance as clinical entities, 
such as autism, open the way to studying 
developmental mechanisms in deviant 
conditions which, at least in the human 
species cannot, fortunately enough, be 
realized through experimental manipula
tion. 

Discussion 

Interdisciplinary cooperation may be par
ticularly fruitful, ifnot necessary, in the 
study of caretaker-infant interaction and 
its implications for further social and cog
nitive development. However, each disci
pline has its own set of concepts and the
ories. This may be a hindrance for the 
cooperation between, and crossing the 
borders of, disciplines. Purification of 
concepts such as 'arousal', 'attention ' , 
'state organization', etc . is required to 
fruitfully interrelate findings obtained by 
different disciplines. 

Can methodologies and experimental 
procedures presentlY applied in specific 
disciplines, be applied or borrowed/ 
adapted in such a way that brain-behavior 
studies can become more fruitful theoreti
cally? There are interesting examples of 
such attempts. A case in point is the ap
plication of the Piagetian 'A not B error' 
task, an object-retrieval task, in frontal-



lobe monkey research, and a 'detour 
task', known to be sensitive to frontal 
lobe involvement in monkeys, in the 
study ofhuman infant's cognitive 
development (Diamond, 1988; Diamond 
& Goldman-Rakic, 1985). This exchange 
of procedures contributed to a greater 
insight into the role of prefrontal areas in 
the execution of more complicated cogni
tive functions (so-called executive func
tions) . 

Why did various approaches not con
tribute more to the study of early human 
communication, notwithstanding their 
potential? Ethology refrained from 
theory-building with respect to the human 
species, being locked in a one-sided inter
est in non-verbal communication and the 
study of specifically selected subgroups, 
such as newboms and autistic children. 
Early Harlow and Suomi studies on the 
impact of early deprivation on social de
velopment had no follow-up. Only re
cently, researchers such as Johnson and 
Posner have given new impulses to the 
study of particular adaptive systems in the 
human. 

'Developmental neurology' made a 
major contribution to early-risk research 
by introducing biological concepts into 
our thinking about nervous system devel
opment. Concepts, such as 'state regula
tion ' and 'behavioral organization', 
which are now at the center of attention in 
infonnation processing approaches to 
clinical phenomena such as ADHD, are 
largely derived from developmental 
neurology. However, there is a stagnation 
in that present day researchers of early 
interactional processes don not find their 
discussion partners in developmental 
neurology. No theoretical progress is visi
bIe which further elaborates on notions 
such as those already expressed by 
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Prechtl in the early sixties with respect to 
mother-infant interaction in MBD. 
- 'Cognitive psychology' has to recognize 
that adequate developmental processes 
can only be understood by the direct 
study ofhow the organism's infonnation 
processing potential changes in the course 
of ontogeny and how it is used in daily 
life adaptations in various conditions. 
Furthennore, procedures have to be de
veloped which allow for the study of in
fonnation processing in children from 
very young ages onward. A positive ex
ception is fonned by the procedures, 
developed by Posner and coworkers for 
the study of the PAS, which are currently 
being adapted in our laboratory for the 
application in a dense longitudinal study 
on early visual attention development in 
infants from 2 to 7 months of age. 
- Longitudinal studies combined with 
cross-sectional analyses, which relate the 
collection of natural history data to exper
imental manipulations, are required for 
gaining further insight in the dynamics of 
development (see Hopkins, Beek & 
Kalverboer, 1992, for a discussion) and 
the possible detenninants of developmen
tal discontinuities. The ongoing problem 
of the 'applicability of concepts and me a
sures over a larger age range' is thought
fully discussed by Pickles and Rutter (in 
Magnusson et al., 1991). A first prerequi
site for connecting data obtained in vari
ous stages of development, e.g., with re
spect to 'early temperament' and later 
attention deficit, is that concepts are theo
retically well-founded and properly 
operationalized. There is still ground to 
be covered. 
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P.l. Harris 

12. Between strange situ a
tions and false beliefs: Work
ing models and theories of 
mind 

Abstract 

This chapter describes possible connec
tions between research on attachment and 
the child's theory of mind. By 3 years of 
age, children recognize the goal-directed
ness of many human actions. Moreover, 
they can understand that a caretaker will 
be happy or distressed depending on 
whether those goals are met. Accord
ingly, they can seek to help or hinder the 
realization of those goals. Ways in which 
these insights can help to expand our un
derstanding of the child's working model 
are considered. 

Introduction 

Attachment theory assumes that infants 
and young children interpret and predict 
other people's actions. Research on the 
young child's theory of mind is centrally 
concerned with such interpretive and pre
dictive skills. Vet writers on the child's 
theory of mind and on the child's attach
ment rarely cite one another, much Ie ss 
engage in intellectual debate (note 1). 
Hence, their convocation may seem 
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forced. I try to show, nonetheless, that the 
two research programmes can contribute 
to one another, however ill-matched they 
might at first appear. 

Different ideologies 

First, it will be useful to run through 
some of the ideological differences be
tween the two programmes. Work on the 
child's theory of mind began in earnest 
during the 1980's. The main contributors 
agree on the following claims. As adults, 
we explain and predict an enormous num
ber of everyday actions, utterances and 
emotions in terms of mental states, nota
bly beliefs and desires (Astington, Harris 
& Olson, 1988). Young children acquire 
this mentalistic framework in a stage-like 
fashion. For example, children under
stand the röle of desires and preferences 
before they understand the röle ofbeliefs 
(Harris, in press; Perner, 1991; Wellman, 
1990). This progress is probably univer
sal (Avis & Harris, 1991), barring the 
presence of innate pathology, as in the 
case of autism (Baron-Cohen, Tager
Flusberg & Cohen, 1994). 

Less agreement concerns the nature of 
that progress. Some suggest that it re
flects the lifting of various maturational 
constraints (e.g., Fodor, 1992; Leslie, 
1988). Some insist that the child is gain
ing a quasi-theoretical insight into the 
(representational) nature of mental states 
(Bartsch & Wellman, 1995; Perner, 
1991). Others propose that the child is 
engaged in an increasingly sophisticated 
process of röle-taking or simulation (Har
ris, 1991, 1992; Johnson, 1988). 
The extent to which particular experi
ences can aid the child's progress has 
been examined only very recently, and 



mainly in connection with the developing 
understanding of belief. Three different 
types of experience have been scruti
nized. First, there is evidence that sibling 
interaction speeds development 
(Astington & Jenkins, 1995; Pemer, 
Ruffman & Leekam, 1994): only children 
perform less weIl on standard assess
ments of belief understanding than chil
dren with siblings. Second, certain types 
of linguistic encounter are also helpful: a 
family environment that is rich in conver
sation (especially about mental experi
ence) appears to accelerate performance 
on theory of mind tasks (Dunn et al., 
1989). By contrast, delayed access to 
conversation (as a result of deafuess) re
tards performance (Peterson & Siegal, 
1995). Third, several studies have shown 
that children who engage in more pre
tence, especially röle-play, perform better 
on theory of mind tasks (Astington & 
Jenkins, 1995; Taylor & Carlson, 1995; 
Youngblade, 1993). Generalizing across 
these studies, it looks as if social encoun
ters, especially those that involve the ex
change of information or the adoption of 
a particular röle encourage children to 
ref1ect on the mental states, and more 
specifically the beliefs, that regulate peo
ple's actions, remarks and feelings. 

A great deal of research effort has 
been directed at the transition that can be 
documented between 3 and 5 years. 
Three-year-olds c1early understand the 
way that a person's actions, remarks, and 
emotions are govemed by their desires, 
but consistent evidence for an under
standing of beliefs, especially false be
liefs, has been obtained only among 4-
and 5-year-olds. In the future, more atten
tion is likely to be paid to the changes 
occurring before 3 years. The child's con
ception of mind does not spring into life 
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ovemight. For example, there is already 
evidence that children in the second year 
of life understand the way that another 
person's attention or emotion is directed 
at particular targets (Baldwin & Moses, 
1994; Harris, 1989). 

Attachment theory has been primarily 
concemed with socio-emotional develop
ment, rather than cognitive development. 
Bowlby (1984) suggested that the infant's 
tie to a familiar caretaker is organized 
into a system that is activated whenever 
emotional security falls below a target 
level: activation ofthe attachment system 
produces a variety of proximity-seeking 
behaviors. Bowlby viewed this attach
ment system as being of survival value. 
He assumed that the environment in 
which human evolution took place se
lected for such proximity-seeking in un
safe or uncertain situlitions. Within the 
framework of this allegedly universal sys
tem, Ainsworth and her colleagues identi
fied certain recurrent variants on the basic 
attachment system: particular groups of 
infants behaved in a distinctive fashion 
during and after separation from the care
taker (Ainsworth, Blehar, Waters & WaIl, 
1978). These variations in the organiza
tion ofthe attachment system have been 
attributed to infants' differential expecta
tions - based on past experience - of be
ing able to re-establish emotional security 
via proximity-seeking. 

Latterly, investigators have begun to 
look more c10sely at the cognitive basis 
for those expectations. Following Bowlby 
(1984), it is assumed that the infant con
structs a working model - amental repre
sentation of prototypical encounters be
tween self and caretaker. This working 
model specifies what is likely to happen 
in future encounters. For example, the 
model specifies what the caretaker will do 



if the child goes toward her in tears. In
vestigators have attempted to tap this 
model in preschooIers and older children 
by asking them to recollect - or imagine -
emotionally-charged encounters with the 
caretaker (Main, Kaplan & Cassidy, 
1985). 

W ork on attachment has emphasized 
several themes that set it apart from re
search on the child's theory of mind. First, 
notwithstanding Bowlby's early 
preoccupation with a biologically con
strained framework for the formation of 
attachment, contemporary research has 
focused mainly on variation in the pattem 
of attachment, and its accompanying 
working model, across individuals, and 
across cultures. By contrast, most re
searchers studying the child's theory of 
mind have assumed that the key compo
nents of that theory are universal. 

Second, despite Bowlby's discus sion 
of developmental phases in attachment, 
but commensurate with its general em
phasis on individual differences, attach
ment theory has stressed the likelihood of 
developmental continuity rather than 
change in the pattem of attachment. For 
example, meta-analyses have shown the 
extent to which the child's pattem of at
tachment at 12 months remains stabIe at 
18 months and beyond (Campos, Barrett, 
Lamb, Goldsmith, & Stenberg, 1983). 
Theoretical and empirical analysis of the 
child's theory of mind, on the other hand, 
has aimed at documenting the way that 
the theory changes in the preschool years. 
Only a minority of researchers have in
sisted that there is continuity rather than 
re-organization (Fodor, 1992; Leslie, 
1988). 
Third, there remains a tacit assumption, 
stemming perhaps from the historical 
links (uneasy though they were) between 
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attachment theory and psychoanalysis 
that the subject will of ten not succeed in 
articulating explicitly his or her working 
model of attachment. Even in adulthood, 
the person's working model must be in
ferred with the help of a coding system 
from the content and organization of re
plies given during an attachment inter
view. It is assumed that the subject's dis
course carries a meaning that is more 
pregnant than the subject realizes, partic
ularly in the case of adults who continue 
to have an insecure attachment to their 
parents. Various forms of distortion are 
assumed to enter their discourse even if 
securely attached adults are more lucid. A 
different approach is adopted within re
search on the child's theory of mind. It is 
assumed that key terms in the child's the
ory will be articulated in the course of 
development. The child will increasingly 
talk explicitly about people's desires and 
beliefs using familiar mental terms such 
as want, think, and know. 

With this brief overview of the two 
approaches, we may consider what each 
might contribute to the other. 1 think this 
can be best achieved by taking a theme 
that recurs both in attachment theory, and 
in research on the child's theory of mind: 
the notion that much human behavior is 
planful and can be predicted and ex
plained in terms of an agent's goals. Be
low, I elaborate the following claims. 
First, around the age of 2 to 3 years the 
child beg ins to realize that many emo
tional reactions depend on the fulfilment 
or frustration of particular plans or goals. 
Second, such a fundamental insight is 
likely to have important repercussions on 
the child's working-model of his or her 
relation to a caretaker. In particular, the 
child can begin to enter into what Bowlby 
(1984) called a goal-corrected partner-



ship. Third, although theory of mind re
search has sometimes portrayed the child 
as a relatively objective and astute psy
chologist, attachment theory suggests im
portant ways in which that portrait may 
be wrong. Fourth, both approaches could 
be broadened. In their different ways, 
they each ignore the fact that the child is 
confronted not just by planful individuals, 
but by planful dyads, who may collabo
rate, conspire or conflict in their dealings 
with the child. 

Anticipating the emotional reactions of 
the caretaker 

An important task for the young child is 
to anticipate the emotional reactions of 
other people. This topic has been a cen
tral focus for attachment theory, and it 
has also led to important insights con
cerning the child's theory of mind. Vet 
the two research groups approach the 
matter differently. I begin by laying out 
the less familiar ideas that have emerged 
from work on the child's theory of mind. 

One simple way to predict another 
person's emotional reaction is to construct 
a kind of mental dictionary that lists as 
entries a set of situations and alongside 
each situation the emotional reaction that 
it is likely to trigger. In this fashion, a 
child might rapidly come to notice and 
remember an extensive list of situation
emotion linkages, for example, the fact 
that hitting another person triggers an 
angry or distressed reaction. Borke 
(1971) showed that 3-year-olds know 
quite a lot about such links between situa
tions and likely emotional reactions. 
However, research on the child's theory 
of mind shows that 3-year-olds have a 
more powerful conception of emotion 
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than such a dictionary allows (Harris, 
1989). They realize that a person's emo
ti on is not triggered in any automatic 
fashion by the situation: the same situ a
tion can provoke opposite reactions in 
different people depending on their sub
jective appraisal of it. The appraisal pro
cess involves two major components -
desires and beliefs. Three-year-olds can 
take a person's goals into account. This 
enables them to understand how the same 
outcome - for example, obtaining a par
ticular gift - can provoke happiness or 
sadness depending on whether it matches 
up to what the person wanted. By the age 
of 4-5 years, children also take beliefs 
into account. They realize that happiness 
and sadness are not caused by a match or 
mismatch between goal and outcome but 
rather between goal and expected out
come. Paradoxically, someone may be 
about to get what they want, but feel sad 
because they mistakenly think they are 
about to get something they do not want 
(Harris, Johnson, Hutton, Andrews & 
Cooke, 1989). 

This simple ' theory' of emotion is 
much more powerful than the list-like 
structure described above for several rea
sons. First, it allows more accurate pre
dictions of the other person's emotional 
reactions. Second, it means that any inter
vention - to try to alter the other person's 
emotion - can be directed at its proximate 
cause - an unfulfilled desire or amistaken 
belief. The child need not be confined to 
providing outcomes that trigger the target 
emotion. Third, the child beg ins to grasp 
the inter-connections among different 
emotions that emanate from the same de
sire or belief. The child understands that 
their younger sibling's distress at mother's 
departure and joy on her return are a 



function of the same de sire - the de sire 
for her to remain close by. 

Notice one more aspect ofthe child's 
so-called theory of mind. The research to 
date has produced a somewhat surprising 
negative result: throughout virtually the 
entire body of research, it has been found 
that children make little differentiation 
between different people. Indeed, they 
make similar predictions about children, 
adults, dolls and toyanimals - all of them 
are interpreted without discrimination in 
terms of a belief-desire psychology. 

Consider, by contrast, the notion of a 
'working model'. Bowlby suggests that 
the model is built up from past empirical 
experience. The child takes note of recur
rent emotional relations between self and 
key attachment figures, and uses these to 
forecast the course of future encounters. 
Embedded in this account is the dictio
nary metaphor of a set of remembered 
linkages, as described above. For exam
ple, the infant notes the likely conse
quences of approaching the caretaker 
when in distress. The residue of these 
encounters is a working model of what 
we might call the canonical di stress en
counter. This working model regulates 
the child's expectations about what the 
caretaker will do when a bid for comfort 
is made. A working model is also used to 
appraise the self. Suppose the child's bid 
for comfort is repeatedly rebuffed. The 
child will use such negative reactions to 
evaluate the self, concluding that he or 
she is not worthy of comfort or attention, 
and that is the reason why the caretaker 
responds irregularly or insensitively. 
As this brief exegesis shows, contempo
rary attachment research and theory of 
mind research each assume that the child 
is constructing a set of generalizations. 
The alleged nature of those generaliza-
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tions is, however, different. Attachment 
theory imp lies that children focus mainly 
on those emotional reactions of the care
taker that satisfy or thwart their own 
goals. The caretaker is not endowed with 
any autonomous agency, but is simply 
viewed as resonating to the properties of 
the self. By contrast, theory of mind re
search allows that children can, at least by 
the age of three, recognize that other peo
ple feel emotion relative to their own 
goals rather than those of the child. 

A second important difference is that 
in the case of attachment theory, the child 
arrives at a generalization that is highly 
charged with emotion: the ultimate 
conclusion concerns the feelings of secu
rity that mayor may not be anticipated in 
the context of a particular attachment 
relationship. In the case of the child's the
ory of mind, by contrast, the generaliza
tions are free of any affective valence: the 
interpretation of another's responses is a 
cognitive enterprise. Even when those 
quasi-theoretical constructs are used to 
interpret emotional reactions, there may 
be only incidental repercussions for the 
child's feelings of security. 

Finally, attachment theory assumes 
that the child's working model is no more 
than a schematization of recurrent past 
experience. It does not allow for the con
struction and deployment of new explana
tory concepts, as does the theory of mind 
research. 

Goal-corrected partnerships 

Bowlby (1984) was alert to the possibility 
that young children can recognize that 
other people, like themselves, have goals 
and motives. With few exceptions, this 
particular proposal ofhis has been ig-



nored by most contemporary attachment 
researchers (Note 2) . As noted in the pre
vious section, however, research on the 
child's theory of mind has identified an 
important landmark in the child's devel
oping theory of mind. The most recent 
evidence shows that 2-year-olds are prob
ably capable of goal attribution and 3-
year-olds are definitely capable of it 
(Bartsch & Wellman, 1995; Harris, in 
press). Figure 1 illustrates in a very sim
ple way the child's understanding of the 
relationship that exists between another 
person and some particular goal object. It 
is intended as a schematic depiction of 
the child's appreciation of a variety of 
goal-directed actions. For example, the 
child might watch and understand a per
son who is approaching a particular ob
ject in order to eat it or in order to play 
with it. 

Child [Person ----JI~~ Goal object 

Fig. I. Illustration of the child's understanding of 
another person's pursuit of a particular goal object. 

The emergence of this understanding 
should have two major repercussions on 
the child's working model of the relation
ship between caretaker and self. First, it 
should allow the child to view some of 
the caretaker's emotional reactions as 
essentially neutral with respect to the self. 
More generally, the child will gradually 
come to appreciate that the caretaker has 
goals and preoccupations that are inde
pendent ofthe self. Ultimately, this 
means that a full assessment of the child's 
working model of the caretaker ought to 
provide the child with opportunities for 
signalling his or her recognition of that 
independence. To take a concrete exam-
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ple, it will be useful to know whether 
children code a separation between self 
and caretaker mainly in terms of the tem
porary thwarting of their own security 
goals, or also acknowledge that the care
taker may be in pursuit of his or her inde
pendent goals during the separation. 

The second repercussion was noted by 
Bowlby (1984). A child's realization that 
the caretaker has his or her own goals 
makes it possible for the child to adopt a 
goal with respect to the partner's goal. In 
principle, we can identify three different 
goals that the child might adopt toward 
the partner's goal. First, the child can 
adopt the goal of trying to realize the 
caretaker's goal - what we can reasonably 
call he/ping. Second, the child can adopt 
the goal oftrying to block or prevent the 
realization of the caretaker's goal - hin
dering. Third, the child can remain neu
tral but acquiescent with respect to the 
caretaker's goal - tolerant. 

These options of he/ping, hindering, 
and to/erating only arise when the child 
can understand the goals of the other per
son. Given that this is achieved in the 
course ofthe third and fourth year, we 
can expect an increment during this pe
riod in the extent to which these options 
are systematically pursued. In particular, 
we can expect to ob serve an increasing 
number of persistent and deliberate ef
forts to help or hinder a caretaker. In ad
dition, we should expect such efforts to 
be accompanied by an appreciation of 
their emotional impact on the caretaker. 
To the extent that the child realizes that 
agents are happy if they realize their 
goals, and distressed if they do not, the 
child can understand and use he/ping ver
sus hindering as powerful tools with 
which to affect the emotional reactions of 
the caretaker . 



Contemporary attachment theory has 
focused on the Strange Situation. This 
was conceived by Ainsworth as a way to 
probe the child's security-seeking, espe
cially at the point of reunion. Almost by 
definition, the Strange Situation poses the 
question: How does the child handle his 
or her own goal of re-establishing felt 
security? Attempts to probe the working 
model of the older child have also used 
variants on the separation and reunion 
theme. 

However, ifBowlby's perspicuous 
analysis is correct - and research in the 
child's theory of mind suggests that it is -
the assessment of the child's attachment 
at around 3 years of age should be ex
panded to include situations where it is 
the caretaker's goal or plan, rather than 
the child's, that is pre-eminent. The ques
tion then becomes: Does the child see the 
self as entering - however temporarily -
into a partnership with the caretaker by 
collaborating with that goal, and making 
the caretaker content? Altematively, does 
the child see the self hindering such 
goals, and thereby making the caretaker 
upset? It should be clear that adaptations 
of the Strange Situation are not suited for 
such an assessment enterprise because the 
Strange Situation deliberately creates a 
situation where the child's goal rather 
than the caretaker's goal determines the 
child's reaction. 

An objective ob server? 

Theory of mind research has of ten de
picted the child as a spectator ab extra 
seeking to understand the innocuous com
ings and goings of dolls and story charac
ters. The experimental techniques are in
tended to optimize the child's theoretical 

P.L. Harris 193 

efforts. Although it is acknowledged that 
the child will make inaccurate predic
tions, these are attributed to limitations in 
the child's conceptualization of mental 
states rather than to the fact that emotion 
may cloud judgement. Thus, the increas
ing accuracy with which children predict 
action and emotion between 3 and 5 years 
of age is attributed to the child's increas
ing recognition of the role of beliefs, es
pecially false belief, over and beyond the 
prior appreciation of the role played by 
goals and desires. 

In daily life, however, the child is 
rarely an unbiased spectator. Attachment 
theory offers a richer portrait of the child 
as an active creature who is designed to 
act so as to meet certain emotionally-de
fined set goals. Hence, we may combine 
considerations from attachment theory 
and from theory of mind research to pose 
the following question: To what extent 
does the child's ability to make accurate 
predictions remain constant across differ
ent motivational states? 

To make this question more concrete, 
suppose that the child's current goal is to 
sit on the mother's lap because the mother 
has been absent. The mother, on her re
turn, indicates that her own goal (e.g., 
unloading the shopping bags) temporarily 
prevents her from meeting the child's re
quest. An obvious prediction is that a 
child whose current goal is not being met 
will be less likely to he/po More gener
ally, it is likely that the frustration of a 
current goal (he it an attachment goal or 
some other goal) is likely to reduce the 
child's ability to recognize, and cooperate 
with the goals of the other person. Re
search on the child's theory of mind is 
beginning to suggest how this blinkering 
might occur. As noted earlier, it is well
established that 3-year-olds are fairly ac-



curate in recognizing the way in which an 
individual will be happy or sad depending 
on whether his or her goal is met or not 
(Harris et aL, 1989; Yuill, 1984). How
ever, a recent study has shown that such 
judgements are not made accurately when 
the child's own goal is in clear conflict 
with that of the person whose emotion is 
being appraised (Moore et al., in press). 
More generally, we can speculate that 
whenever the child's attachment goals are 
activated - and unsatisfied - the child will 
have considerable difficulty in recogniz
ing that a caretaker has goals whose satis
faction runs counter to immediate satis
faction for the child. Essentially, such 
situations require that the child set aside 
his or her own current goal state, in order 
to contemplate a conflicting goal (Harris, 
1991). 

In sum, by combining theory of mind 
research and attachment theory we can 
arrive at a more realistic and balanced 
portrait of 2- and 3-year-olds. At this age, 
they are beginning to be alert to the care
taker's own goals. They do not simply 
appraise a caretaker in terms of the extent 
to which he or she meets their own at
tachment needs. At the same time, chil
dren of this age are not neutral theorists. 
They are self-interested participants. Par
ticularly when their own goals conflict 
with those of a caretaker, the preschooier 
may be Ie ss than insightful about the dis
tress that a caretaker feels when his or her 
goals are thwarted. Children's lack of co
operation at such moments, however, 
probably reflects a temporary inability to 
take the caretaker's point ofview, rather 
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than a knowing and Machiavellian at
tempt to frustrate the caretaker's plans. 

Triadie relationships 

Research that has been carried out in the 
context of the child's theory of mind has 
typically presumed that the child is at
tempting to make sense of the actions of a 
single actor, or a collection of single ac
tors, all understood in light of the same 
theory. Attachment theorists, by contrast, 
think of a working model as a representa
tion of inter-related actors within a dyad: 
a bid for comfort by one partner that is 
acknowledged or rebuffed by the other 
partner. Despite these important differ
ences between the two approaches, they 
display a common lacuna. The possibility 
that children can conceptualize a triadic 
relationship is not seriously entertained in 
the context of either theory. 

Consider the actions of he/ping and 
hindering, once more. So far we have 
considered cases in which the child is an 
actor who accommodates to or rejects the 
goal of another person. Sometimes, how
ever, the child is called on to make sense 
of a dyadic relationship that does not nec
essarily include the self as actor. For ex
ample, a sibling is struggling to grasp a 
toy that is out of reach; aparent inter
venes and hands the sibling the toy. To 
gloss this simple interaction correctly, the 
child needs to appreciate the goal of the 
sibling and the fact that the paren t's inter
vention is aimed at allowing the sibling to 
realize his or her goal. A child who can 
do this has moved beyond what Bowlby 
described as a goal-corrected partnership. 
The crucial advance is that the child can 
identify the existence of goal-corrected 



partnerships that operate independent of 
the self. This is likely to be more compli
cated than simply entering into a goal
corrected partnership because it requires 
that the child go beyond the alignment of 
its own current goal with that of another 
person, and appreciate instead the way in 
which Person 1 can help - or hinder - Per
son 2 in reaching a goal, irrespective of 
the child's own current stance toward that 
goal. Thus, aparent may help a sibling, as 

Child [ 
Person I ------1.~ Goal object 

Person 2 _ _____ ---.Jt 

described above. 
Alternatively, one parent might help 

the other parent. A schematic illustration 
of what needs to be understood is pro
vided in Figure 2. 

Fig. 2. Illustration of the child's understanding of 
an intervention by Person 1 aimed at helping or 
hindering Person 2. 

The child observes and seeks to under
stand the following interaction: Person 2 
seeks a particular goal object but has not 
yet reached it. Person 1 intervenes and 
acts so that the goal object is reached by 
Person 2 (e.g., Person 1 retrieves the goal 
object and gives it to Person 2); alterna
tively, Person 1 acts so that the goal ob
ject is not reached by Person 2 (e.g. , Per
son 1 moves it further out of the reach of 
Pers on 2). 

Sometimes, the child's own stance toward 
that goal will be neutral. For example, the 
sibIing wants to have a cup that is tempo-
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rarily out of reach and is helped or hin
dered by the mother. Alternatively, the 
mother wants to put up a shelf and is 
helped or hindered by the father. On other 
occasions, however, the child's own cur
rent goal will mean that he or she has a 
stake in the realization - or frustration - of 
the goal. At this point, the possibility of a 
triadic relationship among the three play
ers emerges. 

To take a concrete example, a child 
snatches a toy from a sibling and starts to 
play with it. The sibling wants to retrieve 
the toy and keeps reaching to take it; the 
child pushes the sibling away. The 
mother approaches with the intention of 
taking the toy from the child and handing 
it back to the sibIing. As she approaches, 
the child returns the toy to the sibling. In 
this example, the child's own goal - to 
keep the toy - runs counter to the sib
ling's. However, a full understanding de-

ehild [ 

Self • --~~ Goal object 

t 
Person I 

Person 2 

mands an appreciation of the mother's 
plan as weIl. The child's needs to appreci
ate her sympathetic, he/ping stance to
ward the sibling's goal. Effectively, the 
child needs to realize that the triad is 
composed of the self and an alliance be
tween mother and sibling. This is illus
trated in Figure 3. 

Fig. 3. Illustration ofthe child's understanding of 
an alliance between Person 1 and Person 2 aimed 
at thwarting the self. 

On some occasions, of course, the child 
will belong to the alliance or partnership 



rather than being opposed by it. Thus, a 
partnership will temporarily exist be
tween the child and its sibling. The child 
observes and seeks to understand the fol
lowing interaction: Person 2 seeks a par
ticular goal object but has not yet reached 
it. Person 1 intervenes and acts so that the 
goal object is reached by Person 2 (e.g., 
Person I retrieves the goal object and 
gives it to Person 2); altematively, Person 
1 acts so that the goal object is not 
reached by Person 2 (e.g., Person 1 
moves it further out ofthe reach ofPer
son 2). For example, the child might be 
helping a sibling who wants to open a box 
of matches; the mother intervenes to pre
vent this goal from being realized. The 
child might want to block a sibling's goal 
and seek assistance from the mother. The 
mother might want to block a father's 
goal and seek assistance from the child. 

If we extend the tenets of attachment 
theory to triadic relationships, we would 
expect the toddIer to construct a working 
model not just of his or her dyadic rela
tionship with the mother but also of his or 
her triadic relationship with, say mother 
and sibling, or mother and father. With 
respect to either of these triads, we can 
then ask whether there is a prevailing alli
ance. An alliance within a triad can be 
used to block the goals ofthe temporarily 
non-allied third party. Whenever a triad 
starts to assume a regular and predictabIe 
fonn, we can reasonably expect the child 
to fonn a working model of its mode of 
operation, and to begin to put it to use. 
For example, the child may find that the 
mother frequently intervenes on its be
half, blocking the incursions of an older 
sibling; the child may then leam to ac
tively solicit these interventions, at oppor
tune moments. Similarly, the mother
father-child triad may offer the child op-
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portunities for discovering stabIe alli
ances. The child may find that when his 
or her goals conflict with those of the 
mother, the father mainly helps the 
mother or mainly helps the child 
(Christen sen & Margolin, 1988). 

Nevertheless, it is unlikely that the 
child will be able to construct a stabIe 
self-concept across all his or her various 
dyadic and triadic relationships. The child 
who successfully bids for comfort when 
the mother is alone, or successfully gains 
support from the mother to resist the in
cursions of an older sibling, will find that 
its bids may be ignored when they com
pete with those of a younger sibling. Sim
ilarly, the same child may find that such 
bids for help from the mother fail when it 
is the father who is preventing the realiza
tion of that particular goal. 

In alllikelihood, then, the child will 
not arrive at any context-independent 
self-concept on the basis of these multiple 
relations. Whereas the reactions of the 
caretaker may be fairly predictabIe within 
the context of the exclusive dyad, they 
may vary in more complex ways when 
other family members are present. Un
like the primary dyadic relationship with 
the caretaker, an alliance with the care
taker vis-à-vis a third party is likely to 
fluctuate, depending on the identity of the 
third party. 

Conclusion 

In conclusion, an appreciation of the 
goal-directed nature of action and emo
tion is likely to have major repercussions 
on the child's working model. First, as 
soon as the child's working model of the 
caretaker acknowledges that she or he has 
autonomous goals, the child can avoid 



over-interpretation of the caretaker's un
willingness to respond immediately to all 
bids for comfort. Second, the child's plans 
can be directed at helping or hindering 
the projects of a caretaker. Where recur
rent patterns of helping or hindering are 
set in motion, these are likely to be incor
porated into the child's working model. 
Finally, in due course, the child will also 
start to recognize the existence of triadic 
relationships, - alliances of varying de
grees of stability - that can either serve to 
promote the child's own goals, or to frus
trate them. 

Notes 

1. This is beginning to change. 
Bretherton (1985; 1991) and Dunn 
(1988) describe research that is perti
nent to both theories. Main (1991) 
shows how concepts drawn from re
search on the child's theory of mind 
can enrich work on working mode1s of 
attachment. 

2. Marvin (1977) provides an interesting 
discussion, and an exploratory empiri
cal investigation, of children's appreci
ation (between 3 and 5 years) that their 
mother's absence is due to her engage
ment in another goal-directed activity, 
or plan. 
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R.A. Thompson 

13. Attachment in context 

Abstract 

New perspectives within attachment the
ory emphasize the broader contextual 
processes influencing attachment organi
zation in infants and older individuals. 
Drawing on new viewpoints from evolu
tionary ecology, research on the cultural 
determinants of attachment functioning, 
and studies ofthe origins, stability, and 
sequelae of individu al differences in at
tachment security, this analysis argues 
that consideration of context is essential 
to understanding attachment throughout 
the life span. 

Introduction 

Consistent with the longstanding interests 
of developmentalists from various theo
retical traditions, attachment theorists 
have focused primarily on patterns of in
teraction within the mother-infant dyad -
and especially the importance of matemal 
sensitivity - in their portrayals of the for
mative influences on the development of 
a secure or insecure attachment. Now that 
matemal sensitivity has been established 
as a reliable (if not entirely robust) deter
minant of attachment security (see 
Thompson, in prep.), it is important for 
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attachment researchers to widen their 
conceptual nets to consider other influ
ences, from beyond the dyad and even the 
family, that mayalso contribute to the 
growth of attachment organization. The 
incentives to do so come from many 
sources, including the findings of attach
ment research itself which, as it has been 
extended to diverse cultural and socioeco
nomic settings, has revealed broader con
textual influences on the infant, and on 
the mother-infant dyad, that also assume 
importance in shaping attachment secu
rity. Moreover, theoretical incentives for 
viewing attachment in context come from 
new perspectives within evolutionary 
ecology and life history theory, each of 
which emphasize the nature of attachment 
in infancy as a facultative adaptation to 
various patterns of matemal care in the 
context of environmental threats and re
sources. The purpose of this paper is to 
briefly review these new contextual for
mulations, and their relevance to contem
porary thinking within attachment theory. 

Perspectives from Evolutionary Eco
logy 

The emphasis of attachment theory on 
parental sensitivity has roots in psycho
analytic theory but is also sensible from 
the standpoint of natural selection. A par
ent's sensitivity and nurturance toward 
offspring can be regarded, in evolutionary 
terms, as important markers of parental 
'investment' - that is, the parent's alloca
tion ofpersonal resources (e.g., time, en
ergy) to the survival and growth of each 
particular child. As Bowlby recognized, 
parents vary significantly in their sensi
tivity, but within evolutionary theory, 
these variations arise not just because of 



the differences in personality, early expe
riences, and other proximal influences 
that Bowlby emphasized, but also be
cause ofbroader factors that affect 
whether the parent's investment of re
sources in this child or elsewhere (e.g., 
toward other offspring, or to personal 
survival) best promote the adult's own 
inc1usive fitness. In the context of finite 
personal resources, in other words, organ
isms must (in a fitness sense) strategically 
allocate their investment to best ensure 
the reproduction of their genes in future 
generations. The factors that influence 
this discriminative parental solicitude to
ward offspring thus include the biological 
relatedness of offspring, the parent's age, 
health, and gender, the child's reproduc
tive potential (including the child's age 
and health, and brood size), and environ
mental resources and threats. Taken to
gether, therefore, it is apparent that within 
an evolutionary context, parental solici
tude is not necessarily reliable, but is in
stead a highly contingent phenomenon 
that is based, in part, on the relevance of 
each child's nurturance and growth to the 
parent's inc1usive fitness (Clutton-Brock, 
1991; Daly & Wilson, 1995; Trivers, 
1985). 

In this light, it is essential for 
offspring to be capable of monitoring and 
predicting the parent's continuing invest
ment in their survival in order to respond 
quickly and appropriately to promote 
their own reproductive success. Aparent 
who cannot or will not provide adequate 
nurturance, owing to scarce environmen
tal resources, exhaustion, or the allocation 
of parental resources to other activities or 
offspring, provides the child with infor
mation that is critical to detennining how 
to improve her or his own chances of sur
vival, either by seeking more strenuously 
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to obtain needed investment from the par
ent, or by going elsewhere (e.g., to other 
kin), or in other ways (e.g., accelerated 
behavioral maturation or altered behav
ioral strategies). Moreover, to the extent 
that parental responsiveness provides in
fonnation conceming other conditions 
that affect the child's chances of survival 
(e.g., environmental deprivation or 
threat), attention to the parent's current 
and continuing investment is also crucial 
to the child's subsequent actions to pro
mote personal survival to maturity. 

Attachment as a Facultative Adaptation 

Chisholm (1994) has proposed that the 
three attachment c1assifications identified 
in the Strange Situation reflect facultative 
(i.e., contextually sensitive) adaptations 
to alternative pattems of parental invest
ment. By applying fonnulations of life 
history theory, Chisholm portrays the 
securely-attached pattem as adapted to 
secure and responsive parenting that sig
nals the parent's ability, and willingness, 
to provide nurturance and protection in a 
context of low environmental danger and 
adequate resources. In this facultative 
adaptation, therefore, the child's efforts 
can be redirected from promoting the par
ent's investment toward play and explora
tion, which have other adaptive benefits 
for offspring. By contrast, Chisholm por
trays the insecure-resistant pattem as a 
facultative adaptation to the parent's in
ability to invest in offspring, which may 
arise from environmental scarcity, persis
tent danger, the adult's anxiety or exhaus
tion, or a combination of these and other 
risks. The attachment behavioral pattem 
that results from this adaptation coerces 
whatever resources the parent can man
age to provide through persistently needy, 



demanding behavior. In Chisholm's for
mulation, the insecure-avoidant pattem 
reflects, in turn, a facultative adaptation 
to the parent's unwillingness to invest in 
offspring, which may arise from the par
ent's strategic reallocation of resources to 
other offspring or to personal survival, 
and the behavioral pattem that results 
does not consist ofneedy, coercive be
havior, but instead the precocious inde
pendence that may be a prelude to obtain
ing needed care from others, such as kin. 

There is some evidence from the 
comparative literature that infant bonnet 
macaques raised with their mothers under 
various conditions of foraging depriva
tion developed insecure behavior with 
their mothers in a manner that pro vides 
some support for Chisholm's formulation 
(Andrews & Rosenblum, 1991; see 
Thompson, in prep. for a review). Al
though facultative adaptations are often 
developmentally somewhat labile because 
their sensitivity to changing environmen
tal contingencies (such that as environ
mental resources improve, or parents re
allocate their investment to younger 
offspring, earlier adaptations do not re
main rigidly inflexible but rather adjust to 
changing contextual circumstances), there 
is also reason to expect broader, long
term consequences from these early adap
tations. In the bonnet macaque research, 
for example, the infant monkeys raised 
under difficult foraging conditions with 
their mothers exhibited, as adolescents, 
greater problems in peer relations than 
did juveniles who had been raised under 
better conditions of environmental sup
ply. This makes adaptive sense, since in 
conditions of environmental deprivation, 
the most successful offspring are not only 
those who are capable of coercing needed 
investment from parents or others, but 
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who can also compete, rather than coop
erate, with peers in obtaining needed re
sources, and who remain vigilant to signs 
of danger or threat in the environment. 

Theoreticallmplications 

There are several implications of viewing 
attachment pattems as facultative adapta
tions that are contextually-sensitive, 
biologically-based adaptations to differ
ent styles of parental care. First, there is 
clearly no single, species-typical pattem 
of sensitive parental care that is the be
havioral norm for humans, since alterna
tive pattems of parental investment are 
equally adaptive from the standpoint of 
the adult's inclusive fitness. From the per
spective of natural selection, therefore, 
parental sensitivity and insensitivity may 
be equally adaptive behavioral pattems 
that are responsive to the extent of envi
ronmental resources, danger and threat, 
and other contextual risks and supports 
that exist. Second, and complementarily, 
there is also no single, biologically adap
tive pattem of infant attachment from 
which other infant pattems are deviations 
(see also Hinde & Stevenson-Hinde, 
1990; Lamb, Thompson, Gardner, & 
Chamov, 1985). Instead, natural selection 
has equipped infants with a variety ofbe
havioral options, the selection from which 
depends on the infant's detection and pre
diction of levels of parental investment -
likely manifested in the adult's sensitivity 
and nurturance - that are adequate or in
adequate to ensure the child's survival 
and growth. There is some reason to be
lieve that these conditional behavioral 
strategies are manifested, in part, in alter
native pattems of secure or insecure at
tachment. Third, the initial facultative 
adaptations emerging from the infant's 



earliest perceptions of parental invest
ment may be either stabIe or labile, de
pending on the degree of change in 
caregiving conditions that signal changes 
in parental investment. Comparative re
search on parent-child weaning conflicts 
from a variety of species suggests one 
kind ofbehavioral transition that may 
cause change in infant behavioral pattems 
in relation to the parent (Tri vers, 1985). 

Fourth, and finally, the analysis from 
evolutionary ecology and life history the
ory alerts us to the probability that infant 
attachment pattems are influenced not 
only by the extent of sensitivity experi
enced in direct interactions with the 
mother, but also by broader contextual 
features of the environment that mayalso 
provide important information conceming 
the environmental resources, threats, and 
supports that affect the infant as well as 
the mother. Thus it is not surprising that 
research reveals that attachment security 
is associated not only with the extent of 
sensitivity exhibited by the mother, but 
also with the degree of marital conflict Ol 

harmony in the home, the socioeconomic 
status of the family, the extent of social 
support the mother receives, as weIl as 
more severe stressors such as the infant's 
nutritional status in the context of family 
poverty (Belsky & Isabella, 1988; 
Thompson, in prep.; Valenzuela, 1990). 
Although the research that reports these 
associations is unclear about whether the 
effects on infant attaChment are mediated 
through their impact on the sensitivity of 
matemal care, or directly affect the infant 
in various ways (e.g., through the emo-
ti on al climate of the home, the irregular
ity or unpredictability as well as the qual
ity of care, the physical ecology of the 
child's living circumstances, etc.), or have 
other indirect influences on the baby 
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through elements of the family's physico
social ecology, it seems apparent that per
spectives from evolutionary ecology war
rant a broader contextual portrayal of the 
determinants of attachment security in 
infancy. Such a contextual orientation 
requires consideration not only of how 
various elements of the social ecology 
influence the development of a secure or 
insecure attachment, and the direct and 
indirect avenues by which these influ
ences occur, but also how the intersection 
of different ecological influences affect 
attachment formation . The intersection of 
the various direct and indirect influences 
associated with matemal employment, for 
example, with the support experienced by 
the mother from family and friends, and 
her personal adaptation to the constella
tion of professional and caregiving expec
tations she faces (cf. Stifter, Coulehan, & 
Fish, 1993), illustrate how complex this 
constellation of ecological influences 
might beo 

Perspectives from Culture 

The importance of the broader ecological 
context of care, and its direct and indirect 
influences on both the infant and on those 
who care for the child, is also revealed in 
cross-national studies of pattems of at
tachment in the Strange Situation (and, 
more recently, using the Attachment Q
Sort). Although cross-national studies of 
attachment were initially conceived to 
determine the extent to which the secure 
pattem was universally normative (con
sistent with the earl ier belief that this pat
tem reflected a species-typical norm), 
current views within evolutionary ecol
ogy have helped to shift the central ques
tion to an exploration ofhow cross-na-



tional similarities and differences in pat
tems of attachment reveal the multifac
eted ecological determinants of security 
and insecurity. 

Studies of attachment pattems in the 
Strange Situation with different nationali
ties have revealed that the relative distri
butions of secure and insecure pattems 
can vary not only between but also within 
national comparisons (see Table 1; see 
also reviews by Lamb et al. , 1985; 
Thompson, in prep.; Van IJzendoom & 
Kroonenberg, 1988). This is not surpris
ing because nationalities are rarely homo
geneous, and the ecological varia ti ons 
affecting parental care can differ signifi
cantly according to region, locality, and 
social class within any national grouping. 
Thus it is important to understand not 
only why there tends to be an over-repre
sentation of insecure-resistant attach
ments among Israeli and Japanese infants, 
and an overrepresentation of insecure
avoidant attachments among infants from 
Sweden, Germany, and the Netherlands, 
but also why there are variations in pat
tems of attachment within each of these 
national groupings that may be linked to 
socioeconomic status, geographical re
gion, ethnic or subcultural group, and 
specific ecological circumstances of child 
care. Unfortunately, considerably more 
research is needed on these issues, largely 
because explanations for inter- and 
intranational variations in the distribution 
of attachment classifications have tended 
to be speculative rather than empirically 
evaluated. 

Explanations for cross-national differ
ences in attachment pattems have varied. 
Initially, investigators focused on the ef
fects of the Strange Situation procedure 
itself in light of normative pattems of in-
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fant care that may have made this proce
dure unduly stressful for infants who 
were not raised according to middle-class 
norms in the United States. Japanese in
fants were, for example, believed to be 
highly stressed by the separation episodes 
because of cultural beliefs that foster 
mother-infant intimacy and cause infants 
rarely to be left alone, and Israeli infants 
were thought to be undermined by the 
repeated encounters with a stranger, espe
cially when they were reared in the small, 
closely-knit kibbutz community (cf. Sagi, 
Lamb, Lewkowicz, Shoham, Dvir, & 
Estes, 1985; Takahashi, 1990). From this 
perspective, therefore, the Strange Situa
tion may be viewed as an unsuitable as
sessment of attachment for infants from 
certain cultural backgrounds. However, 
there is diversity in attachment pattems 
within these cultures (e.g., Israeli city
reared infants also showed heightened 
rates of insecure-resistance; Japanese in
fants older than 12 months did not show 
heightened rates of insecure-avoidance, -
nor did another independent sample of 
Japanese 12-month-olds studied by 
Durrett and colleagues), which suggests 
that such explanations may be too gener
alized. Although there is clear evidence 
that significant differences in the ecology 
of care can affect the relative distribution 
of attachment classifications - such as 
when insecurity is heightened in some 
kibbutz child-rearing arrangements where 
infants do not receive prompt care from 
communal custodians (see Sagi, van 
IJzendoom, Aviezer, Donnell & 
Mayseless, 1994) - it is probably more 
misleading than helpful to attribute broad 
national comparisons in attachment pat
tems to the effects of the Strange Situa
tion procedure itself. 



Table I . Cross-national comparisons of attachment cIassifications in the strange situation 

STUDY AGE N A B C D UNCLASSIFIABLE 

Sweden 

Lamb et al., 1982 11-13 mos 51 

mother 11 38 2 

father 13 36 2 

Israel 

Sagi et al., 1985 11-14 mos 

kibbutz mother 83 7 47 28 

kibbutz father 83 9 54 18 2 

kibbutz metapelet 84 13 44 27 

city 36 29 6 

Sagi et al., 1994 14-22 mos 

kibbutz communal 23 0 11 12 

(altemate cIassification) 0 6 7 \0 

kibbutz home-reared 25 0 20 5 

(altemate cIassification) 0 15 2 8 

Japan 

Takahashi, 1986, 1990 12 mos 60 0 41 19 
(Sapporo) 23 mos 60 0 49 11 

Durrett et al., 1984 (Tokyo) 12 mos 36 5 24 7 

Germany 

Grossmann et al., 1981 

(Bielefeld) mother 12 mos 49 24 16 6 3 

father 13 mos 46 25 19 

(Regensburg I) 12 or 18 54 17 30 3 4 

Beller & Pohl, 1986 (Berlin) 12mos 40 7 31 2 
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STUDY AGE N A B C D UNCLASSIFIABLE 

Netherlands 

Van IJzendoom et al., 19852 12-19 mos 41 14 27 0 

20-25 mos 95 19 71 5 

United States (selected) 

Ainsworth et al., 1978 12 mos 106 23 70 13 

Thompson et al., 1982 12 1/2 mos 43 7 30 6 
(middle c1ass) 191/2 mos 43 6 29 8 

Egeland & Farber, 1984 12 mos 212 46 118 48 
(Iow income, high risk) 18 mos 197 44 120 33 

I from Sagi & Lewkowicz (1987); see also Suess et al. (1992) and Wartner et al. (1994) 
2 see also van IJzendoom & Kroonenberg (1990) 

More insight may be gained from alterna
tive approaches that focus on extending 
the theoretical network of hypothesized 
relations between antecedent care, attach
ment security, and psychosocial outcome 
to national samples outside the United 
States. This was the approach explicitly 
adopted by Klaus and Karin Grossmann 
in their studies of infants from Bielefeld, 
Germany, and their research has provided 
a provocative portrayal of similarities and 
differences in pattems of associations 
between antecedents of security and its 
sequelae when compared with the find
ings of Ainsworth and other U.S. re
searchers (Grossmann & Grossmann 
1991; Grossmann, Grossmann, Spangier, 
Suess & Unzner, 1985). For example, 
although mothers of securely-attached 
infants from Germany were initially more 
sensitive than the mothers of insecurely
attached infants, these differences nar
rowed significantly over the first year 
during which, the Grossmanns' hypothe
sized, mothers began to institute cultural 
norms of independence-training that 
helped to account for heightened rates of 
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insecure-avoidance in their sample. Thus 
matemal sensitivity was important (as 
predicted by attachment theory), but so 
also were culture-specific norms of child 
care. Nevertheless, the sequelae of these 
attachment pattems have generally ac
corded with the predictions derived from 
attachment theory and research in the 
U.S.: attachment security in infancy pre
dicted individual differences in social 
skills and play at age 5, for example 
(Suess, Grossmann & Sroufe, 1992). By 
comparison, none of a variety of mea
sures of antecedent parental attitudes and 
behavior, infant behavior, and parent-in
fant interaction succeeded in discriminat
ing infants who became securely- from 
insecurely-attached in Sweden (Lamb et 
al., 1985) and, even within the United 
States, Fracasso, Busch-Rossnagel & 
Fisher (1993) found it was hard to distin
guish securely- from insecurely-attached 
lower-income infants in the South Bronx 
based on earlier measures ofmother-in
fant interaction, and speculated that val
ues of the Hispanic culture within that 
community may have been why. Thus the 



bases for the development of a secure or 
insecure attachment may be importantly 
affected by the sensitivity of matemal 
care, but additional influences may de
pend on the culture and ecology of early 
care. 

Similarly, when predicting the later 
consequences of a secure or insecure at
tachment, the cultural context of these 
correlates must also be bom in mind. This 
is provocatively demonstrated in a study 
by Oppenheim, Sagi and Lamb (1988), 
who assessed the social and personality 
functioning of the children from Sagi's 
original studies of kibbutz-reared infants 
when the children were between 4 1/2 
and 5 years old. They discovered that ear
lier measures of infant-mother and infant
father attachment security failed to pre
dict individual differences in measures of 
sociopersonality growth, contrary to theo
retical predictions and the results of some 
studies in the United States. However, 
when the children's earlier attachments to 
their kibbutz caregivers were considered, 
the results accorded with their general 
predictions: securely-attached infants 
were later found to be more empathic, 
purposive, dominant, achievement-ori
ented, and independent than were those 
who had been insecurely-attached to their 
communal caretakers. Thus although 
these findings clearly fail to replicate, for 
kibbutz-reared infants, some of the theo
retical predictions of attachment work 
(af ter all, mothers and fathers remain cen
tral attachment figures even for kibbutz
reared Israeli infants), the findings sug
ge st ways that the conditions of care (e.g., 
attachment to a communal caretaker) may 
also alter the network of predictive rela
tions that should perhaps be anticipated. 
In this light, although researchers in Ja
pan (Takahashi, 1990) and the Nether-
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lands (Van IJzendoom, Van der Veer & 
Van Vliet-Visser, 1987) have also failed 
to confirm expected correlates of anteced
ent measures of secure and insecure at
tachment, more culturally sensitive exam
inations of what the predicted relations 
should be are warranted. 

In the end, therefore, current findings 
from cross-national studies of attachment 
in the Strange Situation provide a variety 
of valuable hypotheses for better elucidat
ing the linkages between ecological con
text, cultural values, and proximal pat
tems of infant care in the formation of 
attachment security, and the intersection 
between socialization goals, the context 
of development, and cultural values in 
predicting the consequences of attach
ment security. Central to future efforts to 
explore these linkages will be studies in 
which attachment researchers can exam
ine more directly how members of a cul
ture or subcultural group construe infant 
attachment beha vi or in light of the 
group's socialization goals, the context of 
child-rearing, and other processes associ
ated with early development. In an exem
plary line ofinquiry, Harwood (1992; 
Harwood & Miller, 1991; Harwood, 
Miller, & Irizarry, 1995) compared the 
values of lower- and middle-income An
glo mothers with lower-income Puerto 
Rican mothers when these mothers were 
assessing various pattems of infant at
tachment behavior within the Strange Sit
uation. Although mothers in both cultural 
groups preferred the securely-attached 
pattem (although for somewhat different 
reasons), their assessments of insecure 
attachments differed considerably based 
on each culture's values conceming desir
abIe characteristics in young children. 
Anglo mothers valued individual auton
omy and competence, for example, and 



consequently commented most negatively 
about the clingy, dependent behavior of 
insecure-resistant infants, while Puerto 
Rican mothers, with their emphasis on 
familial love and respect, responded more 
negatively to the apparent indifference 
and independence of the insecure-avoid
ant infants. 

Such findings underscore that it is im
portant for attachment researchers, in 
considering the context of attachment, to 
move beyond speculation about how cul
tural child-rearing values and ecological 
conditions influence infant beha vi or 
within the Strange Situation, and to sys
tematically explore in empirical research 
the relations between self-perceived cul
tural values, assessments and expecta
tions of infant behavior, the ecological 
conditions of early child care, and the 
other demands on caregivers to 
strengthen our appreciation of the forces 
that re sult in a secure or insecure attach
ment, and the psychosocial outcomes of 
these attachment patterns within a partic
ular context. 

Stability and Correlates 

Once formed, attachment patterns some
times change and sometimes they remain 
the same (see Table 2). Af ter more than 
15 years of research on the consistency 
and consequences of individual differ
ences in attachment security in the 
Strange Situation, this is the most confi
dent conc1usion one can provide. Since 
some of the earliest studies of the stability 
ofattachment, when Waters (1978) re
ported that 96% of a sample 50 middle
class infants received the same attach
ment c1assification at 12 and 18 months, 
and Thompson, Lamb, and Estes (1982) 
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reported that only 53% oftheir middle
c1ass sample of 43 infants received the 
same classification over a comparable 
period, stability findings have varied con
siderably, but with a tendency toward 
lower estimates of stability in the most 
recent studies of middle-c1ass and lower
income families (see Table 2; see also 
Lamb et al., 1985; Thompson, in prep.). 
When assessments other than the Strange 
Situation have been used, however, there 
have been reports of quite high stability 
in some longitudinal studies, such as con
tinuity between infancy attachment and 
measures of child-parent attachment at 
age 6 (Main & Cassidy, 1988; Wartner, 
Grossmann, Fremmer-Bombik, & Suess, 
1994). In general, however, it cannot be 
conc1uded that attachments in infancy are 
normatively stabIe over time. 

The more important question is what 
accounts for stability and change in at
tachment c1assification, and this issue has 
not been systematically studied. Attach
ment patterns tend to change more often 
in socioeconomically stressed families, 
presumably owing to the impact of family 
stress and unexpected demands on family 
members, and there is evidence linking 
changes in attachment to altered life cir
cumstances in both lower-income and 
middle-c1ass families (cf. Egeland & 
Farber, 1984; Thompson et al., 1982). By 
contrast, greater consistency in attach
ment has been found in samples with rel
atively stabIe living circumstances. But 
other normative life events - such as the 
birth of a younger sibling - can also alter 
the security of attachment (Teti, Sakin, 
Kucera, Corns, & Das Eisen, in press), 
and maternal personality factors mayalso 
be relevant. Although researchers com
monly assume that changing family cir-



Table 2. Stability of attachment c1assifications 

STUDY, SES N AGEAT AGEAT OVERALL 
TIME I TIME 2 STABILITY 

Waters, 1978 m-c 50 12mos. 18 mos. 96% 

Thompson et al., 1982 m-c 43 12.5 mos 19.5 mos 53% 

Main & Weston, 198b m-c 12 mos. 20 mos. 

mothers 15 73% 

fathers 15 87% 

Owen et al., 19843 m-c 12 mos. 20 mos. 

mothers 59 78% 

fathers 53 62% 

Frodi, Grolnick & Bridges, 1985 m-c 38 12 mos. 20 mos. 66% 

Takahashi, 1985, 1990 m-c 48 12 mos. 23 mos. 60% 

Easterbrooks, 1989' m-c 60 13 mos. 20 mos. 

mothers 58% 

fathers 56% 

Belsky et al. , 19965 

Penn State mothers m-c 125 12 mos. 18 mos. 52% 

Penn State fathers m-c 120 13 mos. 20 mos. 46% 

Pitt mothers m-c 90 12 mos. 18 mos. 46% 

Minneapolis studY:6 I-i 12 mos. 18 mos. 

- Vaughn et al., 1979 100 62% 

- Egeland & Sroufe, 1981 

maltreating subsample 25 48% 

excellent care subsample 32 81% 

- Egeland & Farber, 1984 189 60% 

Lyons-Ruth et al., 1991 I-i 46 12 mos. 18 mos. 

with D classification 30% 

without D c1assification 61% 

Attachment in context 210 



STUDY, 
SES N AGEAT AGEAT OVERALL 

TIME I TIME 2 STABILITY 

Schneider-Rosen et al., 1985 I-i 

maltreated 12 12 mos. 18 mos. 42% 

nonmaltreated 17 12 mos. 18 mos. 76% 

maltreated 19 18 mos. 24 mos. 53% 

nonmaltreated 23 18 mos. 24 mos. 70% 

m-c = middle-class; I-i = lower-income 

'Studies which did not use Ainsworth's classification system (e.g., Connell, 1976) are not included 
2 Includes stability of 'unclassified' subjects over time 
3 Strange Situations with mothers and fathers separated by 3-6 weeks. 
• Sample equally divided between full-term and low-birthweight preterm infants. Term status unrelated to attach 

ment classification or its stability. Strange Situations with mothers and fathers separated by approximately I 
month. 

S Penn State samples include exclusively firstbom sons. Pitt sample recruited for a study ofpostpartum depres
sion; depression was unrelated to attachment classification or its stability (see Campbell & Cohn, in press). 

• Stability estimates from these studies are based on overlapping samples 

cumstances like these alter either the sen
sitivity of matemal care, or other familiar 
features of infant-mother interaction, 
toaccount for changes in attachment sec u
rity, these linkages remained to be sys
tematically studied and confirmed In gen
eral, research could be fruitfully devoted 
to exploring the connections between 
stress and change in family life, and the 
coping and support of parents, in predict
ing changes in parent-infant interaction 
and attachment in the early years of life. 
The associations between stability of at
tachment and its consequences also re
main elusive. Although virtually all at
tachment theorists agree that the later 
consequences of a secure or insecure at
tachment in infancy depend both on con
tinuity in the child's caregiving conditions 
as weIl as the child's emergent expecta
tions and dispositions, few researchers 
have systematically examined the later 
correlates of earlier attachments in light 
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of continuity and change in the ecology 
of care. When they have, they have often 
discovered that an early secure attach
ment followed by consistently sensitive 
care best predicts positive psychosocial 
outcomes, while poorest outcomes are 
yielded by early insecurity of attachment 
coupled with subsequent poor care (e.g., 
Easterbrooks & Goldberg, 1990; 
Erickson, Sroufe & Egeland 1985). Such 
conclusions suggest that psychosocial 
growth arises from an interaction of the 
foundation provided by attachment secu
rity, coupled with subsequent support 
provided by the quality and consistency 
oflater care. 

But infants are not passively responsive 
to the consistency and quality of care they 
receive; they also exert an important in
fluence on those with whom they live 
through the expectations, competencies, 
and predispositions they bring to these 
relationships (cf. Sroufe & Fleeson, 



1988). As Bowlby's powerful (but incom
pletely formulated) heuristic of develop
ing 'intemal working modeIs' of self and 
relationships suggests, attachment secu
rity provides a set of relational assump
tions for the young child that are provi
sionally applied to new encounters and, at 
times, may shape initial interactions with 
new partners. Although relatively Iittle is 
known about the development of young 
children's representations of relationships 
and of 'self-within-relationship,' anyac
count of the later correlates of attachment 
must take these developing conceptions 
into account in understanding the conse
quences of a secure or insecure attach
ment. It is especially important, in pre
dicting the later correlates of a secure or 
insecure attachment, to understand at 
what age a child's emergent 'working 
mode Is ' are sufficiently well-established 
to guide other features of psychosocial 
functioning (Thompson, in prep.). 

Challenges to Future Researchers 

The greatest challenge to the next genera
tion of attachment researchers, then, is to 
elucidate the developmental dynamic be
tween continuity and change in context 
with emerging (and increasingly self-per
petuating) intemal representations in the 
growth and stability of attachment organi
zation in the early years of Iife. Such a 
task is even more challenging than may 
initially appear, for several reasons. First, 
we know relatively Iittle about character
istics of the effective social context that 
are most significant for continuity and 
change in early sociopersonality function
ing. While some attachment researchers 
have focused globallyon the continuity of 
family care in relation to variables Iike 
matemal employment or family stressors, 
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these serve primarily as marker variables 
of change in underlying interactional pro
cesses that have not been systematically 
studied in longitudinal analysis. In a 
sense, a descriptive mapping of elements 
ofthe child's social ecology (and its 
changes with the child's age) in terms of 
its influence on continuity and change in 
psychosocial growth is needed. 

Second, we also know relatively Iittle 
about the nature of the representations 
that increasingly mediate children's actual 
encounters with close partners and the 
intemal dispositions that arise out of 
those interactions. It seems quite Iikely, 
however, that we must think of multiple 
kinds of representations, each of which 
exists in dynamic interaction within a 
child's conceptions of the social world 
and which also change developmentally, 
to adequately account for this complex 
network of thoughts and beliefs that arise 
from early experiences of sensitive and 
insensitive care (Thompson, in prep.). 
Early in Iife, for example, such represen
tations may exist primarily in the form of 
person- and situationally-specific social 
expectations for the recurrent actions of 
familiar partners; they mayalso encom
pass broader anticipations of the actions 
of people, or of particular classes of peo
ple. During the second year, it seems 
Iikely that these expectations become part 
of simple representational networks that 
arise from the child's generalized event 
representations and episodic memory for 
specific events in the past, especially as 
these are elaborated and consolidated in 
parent-child discourse that forms an early 
bridge between experience and represen
tation. It is only during the pre school 
years that one would anticipate these rep
resentations to become meaningfully self
referential and integrated into autobio-



graphical memory, and to become part of 
more enduring relational predispositions 
in young children's encounters with oth
ers. Even so, considerable flexibility and 
plasticity in these emergent representa
tional systems would be expected because 
of the rudimentary quality of these belief 
systems in young children and the lack of 
systematic integration that, in adults, 
helps to internally reinforce and perpetu
ate conceptions of oneself and others. In 
general, therefore, a developmental ac
count ofthe emergent ' internal working 
models ' described by Bowlby would 
probably have to describe multiple repre
sentational processes, each of them 
changing over time, with each new transi
tion in representational capacity bringing 
the opportunity for reorganization as weil 
as consolidation. At present, this develop
mental account remains to be formulated. 

Finally, any account ofthe develop
mental dynamics of continuity and 
change in attachment system functioning 
in the early years must also consider the 
importance of multiple attachments and 
their interactive and overlapping contri
butions to early psychosocial growth. It is 
now normative for young children in 
Western industrialized countries to re
ceive considerable amounts of out-of
home care in which their attachments to 
caregivers in day care, preschool, and 
elsewhere are developmentally influential 
(cf. Pianta, 1992). Continuity and change 
in these attachments, as well as the nature 
of the ecological contexts in which they 
emerge and function (e.g., the quality of 
child care), are important to their devel
opmental effects on children's emergent 
representations of themselves and of oth
ers. Moreover, it is crucial to understand 
how the psychosocial consequences of 
out-of-home relationships converge, or 

R.A. Thompson 213 

diverge, in relation to those arising trom 
attachments created within the fami1y (cf. 
Egeland & Hiester, 1995). Whereas at
tachment researchers have typically 
viewed multiple attachments as ordered 
along a hierarchy of relative influence -
with infant-mother attachments having 
the greatest developmental consequences 
- it may be more appropriate to re gard 
multiple attachments as having domain
specific consequences for the develop
ment of social skills, expectations, and 
dispositions in the young child. In this 
view, infant-mother attachments may be 
most crucial for the growth of a child's 
understanding of the nature of close, pro
tective relationships, while attachments 
with out-of-home caregivers are most 
predictive of the child's representations of 
relationships in more diverse functional 
contexts. 

In sum, issues concerning the stability 
and consequences of attachment security 
remain the most theoretically provocative 
for this field because of the importance of 
examining the convergence of the child's 
emerging representations of relationships 
with continuing influences from an in
creasingly diverse ecological context on 
early psychosocial growth. When these 
issues are combined with the provocative 
ideas emerging trom studies of attach
ment and culture, and are theoretically 
integrated with ideas from evolutionary 
ecology and life history theory, there is a 
substantial research agenda remaining for 
attachment researchers to pursue. 
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A. Fogel 

14. A relational perspective on 
attachment 

Abstract 

Individual differences in the antecedents 
of attachment are conceptualized from the 
perspective of a relational dynamic model 
of development. Relationships are living 
systems that have unique semi-stable 
features (frames), are organized and 
changed over time by a dynamic 
communication process (co-regulation), 
and are emergent from (but not merelY 
the summa ti on of) the co-actions of the 
participants. From a relational perspec
tive, attachment is hypothesized as a set 
of communication processes for main
taining frames and making transitions 
between frames, specifically, frames 
related to proximity and separation. Ante
cedents of attachment are hypothesized to 
occur in the dyad's own history of com
munication regarding frame maintenance 
and frame transitions during the first year 
of life. 

Introduction 

The problem of the developmental origins 
of attachment security has not been satis
factorily resolved. This is particularly 
surprising since the quality of attachment, 
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measured at one year, is relatively stabIe 
and is a significant predictor of a wide 
range of later socioemotional processes. 
In this paper, I take a relational perspec
tive on the development of attachment in 
which attachment is one set of communi
cation frames among others in a parent
infant relationship. I explore the ways in 
which attachment issues (proximity and 
separation) may be related to other as
pects of the dyad, including play and 
guidance. The model yields an entirely 
new way of studying parent-infant rela
tionships in general, and attaChment in 
particular. I offer only a theoretical analy
sis based on my relational approach to 
development (Fogel, 1993). I have no 
data to support my predictions and sug
gestions, the ultimate success of which 
will rest on future research using the rela
tional model. 

Attachment, as conceptualized by 
Bowlby and his followers (Ainsworth, 
Blehar, Waters & Wall, 1978; Bowlby, 
1969; Bretherton, 1985) refers to that as
pect of interpersonal relationships charac
terized by mutual proximity seeking, es
pecially during periods of stress. The 
Ainsworth Strange Situation Test (ASST) 
was designed to probe the infant's re
sponse to a series of increasingly stressful 
separations and reunions (Ainsworth et 
al., 1978). Research on the origins of in
dividual differences in atlaChment has 
centered on measures of separation and 
proximity maintenance, such as the ~ar
ent's sensitivity to infant cries and wlll
ingness to engage in close physical con
tact with their infants early in the first 
year (Ainsworth, Bell & Stayt~n,. 1971): 

It is clear from Bowlby's orlgmal wnt
ings that he meant attachment to be a bi
directional, systemic construct. The hall
mark of mature attachment is the 



establishment of a control system that is 
mutually regulated as a goal-corrected 
partnership. Individual differences in at
tachment security are thought to be the 
result ofbi-directional contributions from 
both the infant and the parent. 

Unfortunately, no existing research on 
attachment and its antecedents has 
followed the systemic world-view of 
Bowlby's bi-directional approach (see 
Van den Boom & Hoeksma, this volume). 
Some investigators refer to 
bi-directionality only with respect to the 
statistical interaction of variables mea
sured independently from parent and in
fant. I refer to this as an interactional per
spective (see Table 1). As an example of 
an interactional perspective, Grossman et 
al. (1985), found relationships between 
attachment security and earlier matemal 
tenderness, attentiveness and prompt 
soothing of infant distress, moderate 
tempo of speech, and expressions of plea
sure. Indices of infant beha vi or in the first 
year also correlate directly with later at
tachment security and statistically interact 
with matemal measures. Such infant be
havior includes temperamental with-
draw al (Thompson, Connell & Bridges, 
1988), lower levels of sociability (Lew is 
& Feiring, 1989) and negative emotional
ity (Vaughn et al., 1992). 

Another view looks at bi-directionality 
as part of the process of everyday 
communication between parent and in
fant. In this perspective, sequentially con
tingent probabilities of parent and infant 
responding to each other can be used as 
predictors of attachment security. I refer 
to this as a transactional perspective (see 
Table 1). One example is the negative 
cyc1e of matemal nonresponsiveness and 
infant distress found by Belsky, Rovine 
and Taylor (1984) to be antecedents of 
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later attachment insecurity. Isabella 
(Isabella & Belksy, 1991; Isabella, 
Belsky & von Eye, 1989) found anteced
ents of secure attachment in reciprocal 
and mutually rewarding social interac
tions. 

The interactional and transactional 
versions ofbi-directionality limit our abil
ity to understand the origins of individual 
differences in attachment. First, this is 
because variables are taken out of the 
context of their occurrence and their 
meaning for the relationship history of the 
dyad is lost. Second, such measures rely 
on group-based correlational statistics. 
Third, interactional and transactional 
variables explain only a portion of the 
variance in attachment security. Effect 
sizes in studies of attachment antecedents 
range between zero and 25 percent of the 
variance (Goldsmith & Alansky, 1987; 
Isabella, 1993; Lamb, Thompson, 
Gardner, Charnov & Estes, 1984; Rosen 
& Rothbaum, 1993). 

One reason for the relatively low ef
fect sizes in bi-directional research is that 
these variables are often mediated by 
family and ecological factors (see 
Thompson, this volume). Risk for attach
ment problems increases when matemal 
lack of responsiveness or infant fussiness 
is compounded by lack of social support 
networks, poverty, or familial history of 
psychiatric disorders (Allen, Affleck, 
McGrade, & McQueeney, 1984; Brooks
Gunn & Furstenberg, 1986; Crockenberg, 
1981; Sameroff & Seifer, 1983; Singer et 
al., 1985). Another possibility is that 
relationships may spontaneously become 
self-righting when one considers them as 
dynamic developing systems, rather than 
as static variables or as traits fixed by the 
measurement process (Sameroff & Emde, 
1989; Sroufe, 1989). 



These findings suggest that we need a 
model ofthe parent-infant relationship 
that preserves its history over time as a 
dynamically changing relationship system 
in the context ofthe ecology, community, 
and culture. Such a model requires a 
methodology that preserves the individual 
dyad as the unit of analysis (see 
Hoeksma, Van den Boom, Koomen & 
Koops, this volume) and an approach that 
focuses on the relationship as a histori
cally intact and transformational commu
nication system. 

In the following sections of this paper, 
I will suggest that a tabulation of frequen
cies and durations, contingencies and 
probabilities, averaged over the group, 
will never reflect the dynamics of the 
parent-infant relationship. Relationships, 
I will argue, are dynamic systems that are 
not reducible to the sum of their contrib
uting individual acts. In order to under
stand the antecedents of attachment secu
rity, we must move from simple 
interactional and transactional models of 
bi-directionality toward a dynamic rela
tional model of the parent-infant dyad. 
Later in this chapter, I provide examples 
of the kinds of data required by a rela
tional model. Whether this model will 
eventually lead to larger effect sizes is a 
matter of empirical testing. 

A Relational Model 

A relational perspective on attachment is 
based on a view of the parent-infant rela
tionship as a dynamic and continuously 
evolving system of communication, a sys
tem that generates meaning, purpose and 
emotion. This perspective entails the con
ceptualization of relational measures and 
also pre serves the dyad as the unit of 
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analysis through time. In many of its fea
tures, the relational perspective is similar 
to Bowlby's (1969) original model ofthe 
attaChment 'control system' , an idea that 
was based in part on cybemetic systems 
thinking. 

According to Bowlby, attachment is a 
relational system designed to maintain 
physiological homeostasis. Under condi
tions of danger or threat, the attachment 
system is activated in such a way as to 
suddenly exclude all other domains of a 
relationship. When threatened, the mother 
and infant seek proximity while other ac
tivities such as play and guidance are 
temporarily suspended. When the condi
tions of threat are relatively low, attach
ment, play and guidance operate in a 
more interdependent manner. The infant 
may explore at some di stance from the 
mother, retuming to her occasionally as a 
secure base or to receive some form of 
guidance. 

One cannot understand the develop
ment of the relationship without consider
ing all of its domains, their mutuality, and 
their changing co-activations. In this 
perspective, under conditions of threat or 
stress, the relationship limits its degrees 
of freedom to the maintenance for prox
imity at the expense of other processes 
and functions. As stress decreases, de
grees of freedom open up in the relation
ship resulting in increasing complexity. 

Bowlby's conception of attachment as 
a quality of aspecific relationship rather 
than of individuals is supported by evi
dence showing that infants can form dif
ferent types of attachments with different 
individuals. Mothers and fathers form 
unique attachments to infants and make 
unique contributions to their develop
ment, and infants can form independent 
attaChment relationships with profes-



sional caregivers (Cox, Own, Henderson 
& Margand, 1992; Easterbrooks & 
Goldberg, 1984; Goossens & van 
IJzendoom, 1990; Oppenheim, Sagi & 
Lamb, 1988; Schaffer & Emerson, 1964; 
Volling & Belsky, 1992). 

Research also suggests that attachment 
itself is a developmental relational pro
cess rather than a fixed trait (see Koops, 
Hoeksma & Van den Boom, this volume). 
Egeland & Farber (1984), for example, 
found that between 12 and 18 months, 
insecure attachment changed to secure 
attachment in cases where there was a 
continuing growth of matemal compe
tence within the relationship. The oppo
site pattem, changing from secure to inse
cure, occurred in cases where an initially 
responsive mother becomes increasingly 
unavailable or hostile to the infant. Inter
ventions - beginning at 6 months of age 
and lasting 3 months - designed to en
hance matemal responsiveness and atten
tiveness in a sample of irritable infants 
were successful in increasing the number 
of securely attached infants in the inter
vention compared to control dyads (Van 
den Boom, 1994). The quality of attach
ment, therefore, seems dynamically open 
to change as a function of ecological and 
dyadic circumstances. 

Although a relational perspective has 
not been applied to the study of individ
ual differences in attachment, I illustrate 
how this might be done using methods 
and results from my own longitudinal 
observations of mother-infant relation
ships during the first year oflife. Using 
this approach, existing videotaped data of 
parent-infant interactions can be re
-analyzed using a relational, compared to 
an interactional or a transactional per
spective. 
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Co-regulation and communication 

The starting point for any theory of rela
tionship dynamics and development is a 
conceptualization of the communication 
process. Both the interactional and trans
actional approaches, described earlier, are 
based on a discrete state model of 
communication. In this model, messages 
are thought to be 'inside' the participants, 
who are assumed to be in only one state 
at a time, and both cannot be simulta
neously transmitting messages (Shannon, 
1963; von Neumann, 1958). In this 
model, individuals are thought to emit 
discrete signals to which partners can re
spond in discrete ways. Conceived in this 
manner, relationships are nothing more 
than the statistical summation of these 
discrete signals and responses. 

During most fonns of live 
communication, however, both partners 
are continuously active and continuously 
engaged in the process of communica
tion. While one person is speaking, for 
example, the other is changing their ver
bal and non-verbal action in ways that 
communicate their level of attention, 
agreement, and emotional engagement. 
Under such conditions, it becomes con
ceptually and methodologically difficult 
to decide who is sending and who is re
ceiving. Furthennore, as people commu
nicate, their ideas and emotions change so 
that it is not simply a matter of expressing 
but of discovering how one feels and cre
ating novel ways to communicate about 
what one already knows and what one is 
discovering through the communication 
process. 

Co-regulation is a communication 
process characterized by 'a continuous 
unfolding of individual action that is sus
ceptible to being continuously modified 



by the continuously changing actions of 
the partner' (Fogel, 1993, p. 29). 
Cornmunication is co-regulated if part
ners are continuously open to mutual 
modification and if the resulting process 
creates new information, information that 
could not have been available to the par
ticipants prior to their joint engagement. 
Creativity is the defining characteristic of 
a co-regulating communication system. 
From a dynamic systems perspective, 
during the process of self-organization, 
elements of a system mutually and con
tinuously modify each other in such a 
way that new forms of organization and 
new patterns of action emerge spontane
ously (Fogel & Thelen, 1987; The1en & 
Smith,1994). 

Co-regulation suggests that communi
cation is a self-organizing system, one 
that generates the sources of its own 
transformation. A cornmunication process 
that is not co-regulated does not change: 
it is characterized by highly rigid patterns 
of ritualistic co-action. Two individuals 
engaged in ritualistic and highly repetitive 
encounters, even over a long period of 
time, do not share a relationship. An ex
ample is a perfunctory greeting ex
changed between neighbors who never 
otherwise talk and whose cornmunication 
therefore never becomes a relationship. 
Interactional and transactional models 
cast re1ationships in this kind of rigid 
mold, as if a maternal touch or infant cry 
can be counted the same each time they 
occur, ignoring the subtIe modulations of 
the action and their changing mutual dy
namics over time (see Table 1). 
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Table 1. Measurement of communication processes 

Approach Unit of Analysis Example 

Interactional Individual acts Parental sensi-
tive respon-
siveness 

Transactional Sequences of Positive or 
individual acts negative reci-

procity 

Relational Communication Co-regulation 
and frame 
transitions 

Co-regulation, Frames and Develop
ment 

A self-organizing system creates dynami
cally stabIe attractor configurations. Al
though these attractors are created and 
maintained by the cooperative dynamics 
of the system, they can be persistent and 
highly regular patterns to which the sys
tem's activities return time and again. In 
the theory of re1ational dynamics de
scribed here, stabIe attractors in re1ation
ships systems are called frames. A frame 
is a co-regulated and therefore consensual 
pattern of cornmunicative action (Fogel, 
1993). The concept of frame as applied to 
cornmunication systems was used first by 
Bateson (1955), to describe the ways in 
which individuals entered into mutual 
agreement regarding the meaning of a 
pattern of action. According to Goffman 
(1974), frames are context-specific pat
terns within social systems. 

Foge1 (1977) found that mother-infant 
relationships in the first half year can be 
described as a series of sequential and 
overlapping discourse frames. Face-to
face play frames, for example, alternate 
with object-focused play frames in a se
quential fashion. Kaye (1982) described 
the mother-infant relationship as com-



posed of multiple types of frames that he 
labelled nurturant, protective, instrumen
tal, feedback, modeling, discourse, and 
memory. Some of these frames are avail
able to the dyad at birth, and others 
emerge developmentally, constituting 
novel grounds for mutual coordination 
and sharing of experience. 

The relational system is best observed 
during live communication processes and 
those communication processes are more 
than the sum oftheir parts, more than the 
additive or statistically interactive product 
of the two separate participants, their ac
tions, and their representations. Every 
time two people in a relationship commu
nicate, something changes, something is 
alive, something emerges, something is 
created that was not there before and not 
contained in any stored representation. 
The relational approach does not reduce 
attachment to communication, nor does it 
deny that individuals have emotions and 
representations. Rather, observed behav
ior is not merely the direct expression of 
emotions and representations. Behavior is 
in part emergent and creative, not entirely 
predictabie from prior emotions and re
presentations, which are themselves in 
part created in the co-regulation of joint 
action. In the next sections, I apply a dy
namic relational model to the ASST and 
to the research on attachment and its ante
cedents. 

A relational analysis of the ASST 

The ASST was designed to gradually in
crease stress on the mother-infant 
relationship in order to heighten the prob
ability of observing attachment-related 
actions (Ainsworth et al., 1978). From the 
traditional point of view, the dyad's task 
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in the ASST is to manage the level of 
stress during reunions with the mother 
following separation and exposure to 
strangers. 

From a relational perspective, the 
ASST can be thought of as a series of 
experimentally manipulated relationship 
frames. Thus, the changes between epi
sodes (frames) can be understood as a 
sequence of frame transitions. A frame 
transition, in this case, is the dyadic nego
tiation of leaving one frame and entering 
another. The reunion episode in particular 
can be viewed as the way in which a dyad 
co-regulates their transition to a frame of 
mutual availability following a frame or 
frames characterized by relative lack of 
availability. Thus, ease oftransition be
tween frames is related not only to each 
participant's emotional availability and 
response to stress, but also to the exis
tence of a set of stabie communicative 
patterns for reunion following stressful 
separation. 

A securely attached dyad, therefore, is 
one in which both infant and mother have 
a readily available set of communication 
tools and practices that serve to mediate 
stressful frame transitions. Such tools and 
practices are exactly those observed in 
research using the ASST: initiation and 
maintenance of mutual gaze, a pattem of 
mutual affective communication involv
ing continuously co-regulated physical 
contact and holding, and the ability to 
create together the co-regulated emer
gence of intense joy or distress without 
restriction. Secure pattems of communi
cation following reunion also involve the 
free transitions between frames for mu
tual proximity and frames for infant ex
ploration at a distance from the mother. 

A relational model also can be applied 
to explain insecure-resistant and insecure-



avoidant patterns in the ASST. These pat
terns of attachment may reflect a variety 
of poorly articulated processes for 
communicating changes of frames and 
relative failures at co-regulation within 
frames . Insecure-resistant attachment, for 
example, may be characterized by a rela
tively close, co-regulated parent-infant 
relationship, but the couple lacks the abil
ity to cope with transitions between 
frames, particularly under stressful or 
unusual conditions. Consider the analogy 
of a jealous spouse who has difficulty 
with separations. When the partner re
turns home af ter an absence, the jealous 
spouse is likely at first to show hostility 
or rejection, fearing the worst. In a tradi
tional view, one could explain this as a 
problem with the jealous partner's internal 
working models of the relationship. A 
complementary explanation, that does not 
necessarily deny the partner's jealous 
feelings and images, is that the couple has 
not worked out ways to communicate 
about separation. The jealous partner's 
fears are not co-regulated into the com
munication system (perhaps not fully ar
ticulated, perhaps not fully accepted). The 
couple does not have the communication 
tools for talking about the stress of sepa
ration and reunion. What emerges is a 
pattern of communication characterized 
by mutual avoidance, resistance to ac
cepting mutual comfort, or failures to 
read the signals ofthe partner's distress. 
In partial support of the relational origins 
of these patterns, some forms of marital 
therapy address these problems by re
framing the jealousy as love and by 
coaching couples more co-regulated 
forms of communication (Minuchin & 
Fishman, 1981). 

Insecure-avoidant attachment, on the 
other hand, is more likely to be charac-
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terized by a relatively poor quality of co
regulation within frames for mutual prox
imity (see Table 2 for differences in the 
quality of co-regulation). Because of the 
poor quality of co-regulation, the dyad 
may be unable to find the means to com
municate mutual support and to negotiate 
satisfactory proximity maintenance. 
Furthermore, when they are required to 
change frames in the ASST, they may do 
so relatively quickly and without seeming 
to notice or care. Rapid and unmarked 
frame changes are associated with super
ficial and unsatisfying communication 
within frames. Couples who are relatively 
less emotionally involved have little trou
bIe separating and reunions are matter-of
fact events. 

A relational analysis of the antecedents 
of attachment security 

The importance of a relational approach 
becomes more clear when we consider 
explanations for the antecedents of indi
vidual differences in attachment security. 
If we view the ASST as a method for as
sessing differences in the dyad's ability to 
communicate about frame transitions dur
ing a period of stress, then the anteced
ents of attachment will be found in the 
dyad's history of co-regulation and frame 
transitions. Each relationship is character
ized by a history of communication prac
tices for frame making, frame maintain
ing, and frame transitions. Frames un
dergo developmental processes including 
formation, maintenance, transformation, 
and dissolution (Fogel, 1993). 
Although the concept of a relationship 
used here is theoretically broad, it can be 
translated into specific research models 
that have two essential features: (1) the 



Table 2. Variations in the quality of co-regulation, based on research in progress. More detailed descriptions of 
each category are available from the author. The codes are reliable and validity studies are underway. 

Type of Regulation Description 

Symmetrical Partners are continuously open to mutual modifïcation of action, and the resulting 
process creates new information (or meaning) that could not have been available to 
the participants prior to their joint engagement. Creativity is assessed by comparing 
the CUITent communication to the historically prior communication in similar frames. 
Co-regulation requires simultaneous co-action and can be either verbal or non-ver
bal. Joint action is convergent. 

Unilateral One partner's action is regulated by the other, and that partner may be creative in at
tempting to communicate, but there is no mutual creation of information. 

Coercive Partners intrude upon or interrupt the flow of dyadic activity. Information may be 
created, but it is in the form of new ways to avoid communication or new ways to 
disrupt it. Joint action is divergent. 

Non-regulation This is simply a lack of communication. Partners are not engaged in any observabie 
mutual activity. 

use of dyadic or relational coding systems 
to describe the quality of the communica
tion process within frames (e.g., varia
tions of co-regulation), and (2) preserva
tion of the history of the relationship by 
the examina ti on of transitions between 
communication frames and the emer
gence of new frames from existing 
frames. 

A small number of research studies 
have investigated frames and transitions 
during the first year of life, processes 
that, according to a relational model, may 
be related to individual differences in at
tachment at the end ofthe first year. Ac
cording to Sander (1977), for example, it 
is important to 'consider the infant and 
caretaking environment together as a bio
logical system and to focus on the aspects 
of the regulation of exchange in the sys
tem as a way of approaching the problem 
ofmutual adaptation' (Sander, 1977, 
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p. 152). Sander found that frame transi
tions are a common occurrence during the 
first year of life. In the first few months, 
dyads must negotiate the transitions be
tween frames such as feeding, comfort
ing, and sleeping. At first, these transi
tions are not easily managed. Infants and 
parents find it difficult to recognize the 
onset of sleep or hunger and to find ways 
to communicate with each other about 
this. Early infant crying and parental 
stress, including mild post-partum depres
sion, is likely to be associated with the 
newness ofthe relationship. Not only 
does the couple need to go through the 
nonnal 'getting to know you' phase of 
any new relationship, but they have to 
manage this under the added pressures of 
the infant's intense and unmodulated 
needs (Sander, 1977; Thoman et al., 
1979). Sander observed interdyad differ-



ences in the ability to negotiate these 
early frame transitions. 

The ability of a couple to negotiate 
such frame transitions cannot be encom
passed by Ainsworth's concept of paren
tal sensitivity. According to the co-regu
lation model, for parents to appear sensi
tive they must be in the company of in
fants whose action is flexible enough to 
enter into a co-regulated communication 
with the parents. That is, sensitivity is 
partly a quality of the parent, but also 
partly an emergent re sult of a communi
cation process. Some infants are better at 
allowing their parents to appear sensitive. 

As the infant develops the ability to 
focus visual attention during the second 
month, the dyad must negotiate ways to 
initiate, maintain, and to terminate face
to-face play. At first, because of intense 
'obligatory attention' it is difficult for 
infants to break gaze contact with the par
ent and communicative strategies must be 
devised to ease this transition. Once the 
face-to-face play period has been 
established, infant's attention begins to 
get drawn to objects. Over the next few 
months, the dyad must negotiate a bal
ance between face-to-face and object play 
and ways to smoothly achieve transitions 
between them. 

Lyra and Rossetti-Ferreira (1994) 
trace the negotiated transactions between 
mothers and infants with objects during 
this period. Objects are introduced into 
the existing frame ofmother-infant face
to-face play. While engaging in mutual 
gaze and positive facial and vocal expres
sions, mothers introduce objects as high
lighted figures against the relational back
ground of face-to-face play. It is in rela
tion to the shared history offace-to-face 
play that the object becomes incorporated 
into the expanding spiral of relational dia-
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logue. Transitions to an object play frame 
work to the extent that they do not disrupt 
existing relational frames and that they 
provide a way to elaborate and continue 
the relationship. Mothers follow the in
fant's gaze as it shifts from her face to 
objects, by introducing objects to the in
fant in the space between mother and in
fant, and by highlighting objects for the 
infant using movement and sound. Once 
object play becomes the main focus of the 
mother-infant interaction, beginning 
around the age of 4 months (Kaye & 
Fogel, 1980), the face-to-face frame does 
not disappear but rather becomes 'ab
breviated' (Lyra & Rossetti-Ferreira, 
1994). While playing with an object the 
infant may pause for a brief look at 
mother, as if to include her in the play by 
referring, in an abbreviated way (the gaze 
at her face), to the earlier face-to-face 
frame. 

Reimers and Fogel (1992) and Gray 
(1978) examined the development of 
interdyad differences in this developmen
tal transition between face-to-face and 
object play. In these studies, a high level 
of sustained attention to objects af ter 4 
months was related to relatively easy 
transitions between object play and more 
socially oriented face-to-face play. In
fants with lower levels of sustained atten
tion participated in dyads in which object 
play was poorly co-regulated, and it was 
relative1y difficult to end the face-to-face 
frame with the mother and make a transi
tion into exploratory play. A more de
tailed description of these data are in 
Foge1 (1993). Similar fmdings are re
ported by Pecheux, Findji and Rue1 
(1992). 
The antecedents of individual differences 
in attachment security can be hypothe
sized to relate to earlier instances of co-



regulation within frames and transitions 
between frames. Specifically, securely 
attached dyads may have found ways to 
use existing communication frames as a 
basis from which to build transitional 
bridges into new frames, such as from 
proximity to exploration at a distance. ft 
is the existing communication frame, not 
the mother, that is the secure base of a 
relationship. Reasoning by analogy from 
the studies of face-to-face play reported 
above, secure attachment is the result of a 
relationship in which new pattems of 
frame organization arise naturally from 
existing frames during the first year, such 
as an object introduced into the social 
play ofthe dyad. Then, gradually, com
munication about the new frame (the ob
ject) is elaborated in the secure context of 
the existing (face-to-face) frame. The ex
isting frame slowly becomes abbreviated 
and eventually becomes the background 
of the newly emergent frame (brief 
glances and smiles occur during social 
object play) (Fogel & Branco, in press; 
Lyra & Rossetti-Ferreira, 1994). Later, 
dyads can make smooth transitions be
tween the co-regulated frames, engaging 
in one fonn of communication (social) or 
the other (exploratory play) as the need 
anses. 

Insecure attachment pattems are likely 
to have different relational antecedents. 
Insecure-resistant pattems are likely to 
arise in dyads that lack the communica
tion tools for making smooth transitions 
between frames and for reminding each 
other that the earlier history of the rela
tionship can be a secure base for the 
emergence of new or unexpected pattems 
of stress or novelty. Insecure-resistant 
attachment, in this model, rests on a his
tory of co-regulated and satisfying parent
infant communication within frames, but 
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the couple lacks the experience of or the 
ability to cope with transitions between 
frames, particularly under stressful or 
unusual conditions. 

Insecure-avoidantattachmentmay 
come from poorly co-regulated frames, 
characterized by periods of coercive or 
non-regulated engagement or a lack of 
spontaneous creativity and emergent in
fonnation. The parent and infant may 
have never elaborated their relationship 
sufficiently in any one frame to feel 
deeply engaged, connected, or commit
ted. Lacking a model for how to elaborate 
frames, the dyad may develop a history of 
making rapid and frequent transitions be
tween frames on a superficial level. 
Frame breaking may have occurred fre
quently and without arising from a secure 
base of co-regulated action between 
them. Thus, the dyad seems to move un
eventfully between different stressful 
frames, but without apparent emotion or 
involvement. 

The above analysis of the antecedents 
of attachment has been done with respect 
to the existing tooI for studying attach
ment, the ASST. The ASST is well re
spected for its ability to differentiate dy
ads and for its long tenn reliability and 
validity. Nevertheless, if one were to take 
a relational model seriously, one could 
conceptualize a large variety of possible 
tests of the viability of a relationship, all 
involving perturbations of frames and 
transitions between frames. Taking the 
relational model one step further, it is 
possible to imagine research models that 
are not based on prediction, outcome, and 
effect sizes. Case-study and qualitative
ethnographic approaches can yield rich 
insights about the developmental history 
of different kinds of relationships, the 
growth of meaning, the emergence of mu-



tual affection, and the collateral cognitive 
and social developments of individuals 
who participate in relationships (Fogel, 
1993). Such approaches, though beyond 
the scope of this chapter, also have the 
potential for grounding the parent-infant 
dyad in the context of family and culture. 

Conclusions 

This chapter proposes a novel interpreta
tion of the ASST and suggests an alterna
tive theoretical model for the antecedents 
of individual differences in attachment. 
Relational constructs, such as co-regula
ti on and frame, can be applied to the de
velopment ofthe parent-infant relation
ship. Note that in the hypotheses regard
ing the relational origins of attachment 
security, it is not necessary to describe 
individual actions but rather patterns of 
relationship. In the dynamic relational 
model proposed here, the relationship is 
conceptualized as a uniquely constituted 
level of analysis that is more than the sum 
of its interacting participants. A new set 
of research tools, focusing on parent-in
fant discourse and communication, is re
quired to test the relational model. It is 
beyond the scope of this chapter to elabo
rate these tools here, but I have described 
such approaches elsewhere (Fogel, 1993; 
Fogel & Branco, in press). 

In addition to its implications for re
search, a relational model can also en
hance our understanding of other issues 
in attachment theory. Since we know that 
attachment security can change, we need 
a better theoretical understanding of why 
and how interventions succeed or fail. 
Current conceptualizations in terms of 
matemal sensitivity do not recognize the 
importance of the communication system 
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and the history of the relationship over 
time. Targeting frames and transitions 
may provide a tooI for the analysis and 
design of early interventions. Finally, dy
adic relationships fit into larger systems 
of relationships that include family, 
community, and culture. A relational ap
proach is uniquely suited to conceptualize 
and study these embedded levels of rela
tional phenomena (Fogel, 1993), and it 
has the potentialof explaining the find
ings on cultural differences in attachment 
patterns. 
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P. van Geert 

15. The development of at
tachment and attachment
related competences: a dy
namic model 

Abstract 

This chapter introduces a method for 
building mathematical dynamic systems 
models of early mother-infant interaction, 
particularly those forms of interaction 
that are closely related with the attach
ment phenomenon. After an introduction 
to dynamic systems building in develop
mental psychology, especially dynamic 
growth modeis, an overview is given of 
developmental mechanisms and phenom
ena pertaining to the development of at
tachment. These mechanisms are then 
used to build a dynamic model which 
simulates the growth ofbehavioral vari
ables such as proximity seeking or avoid
ance. These variables grow in interaction 
with changes in matemal beha vi or and 
sensitive responsiveness. The dynamic 
model produces various kinds of growth 
pattems, in addition to multi-modal dis
tributions of end states. It also demon
strates a strongly non-linear relationship 
between the growth of the attachment 
variables at issue and sensitive re spon
siveness. The concluding section reviews 
some of the ways in which dynamic 
model building may contribute to re-
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search and theory building in a field like 
attachment development. 

Introduction 

Attachment is a complex, qualitative phe
nomenon. Those who study attachment 
'in the wild' know that it shows a variety 
of forms and properties and that it con
sists of a broad range of aspects and vari
ables. In this paper, however, I shall dis
cuss an extremely impoverished notion of 
attachment which, in short, boils down to 
just a few quantitative variables. It is not 
my aim to argue that this particular view 
pro vides a de eper or more valid theory of 
attachment than the existing theories, 
which, in general, do more justice to the 
complexity of the phenomenon. I believe, 
however, that a considerable, ifnot over
stretched reduction of a natural phenome
non is sometimes necessary to allow one 
to perform certain theoreticalor empiri
cal exercises that may help shed a new 
light on old issues. The main function of 
the simplification is to all ow me to pres
ent a formal model of the growth of at
tachment and of its effect on the growth 
of competencis in the infant. 

It is a model which is based on princi
pIes derived from non-linear dynamics 
(see Van Geert, 1991 ; 1994; Thelen & 
Smith, 1993; Smith and Thelen, 1994 for 
overviews). An important property of 
dynamic models is that they conceive of 
the mechanisms involved in the most ge
neral form possible. By doing so, these 
models can describe processes in the 
form of well-known mathematical for
malisms. This is what distinguishes a dy
namic model from a simulation in the 
traditional sense (although the distinction 
is gradual rather than categorical). A case 



in point is the application of mathemati
cally derived indicators of discontinuous 
change ('catastrophes') to the domain of 
conservation development (Van der Maas 
& Molenaar, 1992) or to the domain of 
social phenomena such as conformity, 
aggression or love (Tesser & Achee, 
1994). Many dynamic models deal with 
iterative processes, that is, processes that 
take their preceding product as the input 
for a new process (although it suffices for 
a model to take time into account in order 
to qualify as a dynamic model). Such it
erative mechanisms are of ten responsible 
for the non-linear quality of dynamic mo
dels. 

The model of attachment I shall dis
cuss in this chapter is based on a simp Ie, 
iterative concept of increase or decrease. 
This is the growth model, which was ori
ginally developed by the Belgian 19th 
century mathematician and demographer 
VerhuIst. 

A growth model of attachment 

The generalized growth model 

A growth model offers a mathematical 
description of a growth process, that is a 
process of increase or decrease of a nu
merical variabIe. It states that any next 
level of that variabIe is a function of three 
values. The first is the (or, more pre
cisely, a) previous level. The second is a 
parameter of change, the growth rate. 
The third parameter forms the expression 
of all the available resources that alto
gether support the growth ofthat variabIe 
and help maintain its level. This is the so
called carrying capacity of an environ
ment with regard to the variabIe at issue 
(for an extensive description, see Van 
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Geert 1991,1994). Ifgrowth is conceived 
as a process that occurs in discrete epi
sodes (for instance, discrete reproductive 
seasons in animaIs, or discrete leaming 
events in development), the model can be 
stated in the form of an iterative equation 
which displays interesting non-linear 
phenomena. Whereas the growth rate 
controls the speed of the process, the re
source term controls its (eventual) equi
librium level. The delay between the 
cause (e.g., a reproductive season, a lear
ning experience) and effect (the conse
quent increase or decrease of a popula
tion or of a skill or knowledge level) con
trols the nature of the attractor state, 
which can be either a point attractor (an 
equilibrium level), a cyclical attractor or 
a chaotic attractor. An attractor state is 
literally the state, level, or property to 
which a dynamic system is attracted to . A 
capital on an interest account at a bank, 
for instance, grows exponentially at a rate 
equal to the interest. lts attractor is infin
ity (if it is left on that account forever). 
The growth of a human body, on the 
other hand, depends on things like food 
intake or physical exercise. But no matter 
how much one eats (within certain viabIe 
limits, that is), a pers on 's body will stabi
lize around a maximum weight. If that 
weight is fixed, it corresponds with a 
point on the weight scale (say, 175 kilo
grams). In that case, the person's body 
weight has evolved towards a point at
tractor. If the weight goes up and down, 
we can say there exists a cyc1ical attrac
tor. If that cyc1e is irregular but neverthe
less has some underlying regularity 
(which may be very hard to find) we call 
it a chaotic attractor. 

It is easy to use the basic growth equa
ti on as a building block for more compli-



cated models dealing with connected 
variables. For instance, it is highly likely 
that a tutor adapts his or her level of in
struction to the level of knowledge or 
skill of the pupil. On the other hand, we 
may expect that the level of knowledge or 
skill is a level of the demands made and 
the instruction given. Thus it is possible 
to express the growth in both the level of 
instruction and the level of skill as a sys
tem of coupled growers. The skilllevel, 
for instance, is represented in the form of 
an equation that takes as its input a previ
ous level and the level of instruction pre
sented. 

It is important to note that, as far as 
the relationship with empiricalor me a
surable variables is concemed, most of 
the parameters involved in the growth 
model are concatenated dimensions. By a 
concatenated dimension I understand a 
one-dimensional representation of a 
multi-dimensional process. The resources 
needed for the growth of cognitive com
petence, for instance, are multi-dimen
sional in that they are both intemal and 
subject-dependent, as well as extemal 
(environmental). Moreover, they may 
take a variety of forms. Nevertheless, 
they all contribute to a one-dimensional 
value, namely the equilibrium level of the 
growing variabIe. The same is true for the 
growth rate. For instance, a variety of 
factors contribute to the rate with which 
new knowledge is appropriated (all sup
port factors assumed to be equal): speed 
of information processing, size of work
ing memory, available knowIedge, and so 
forth. All these variables contribute to the 
rate with which knowledge grows, and 
which can be expressed in the form of a 
single parameter. 

Growth models operate with numeri
cal variables that represent psychological 
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properties. For instance, we can model 
part of the attachment process by describ
ing the increase of a quantitative property 
'experienced security'. The growth levels 
are mathematical abstractions. Their as
sociation with empirical data should be 
established separately. For instance, some 
variables act only as hidden variables, 
necessary for the model to work but im
possible to measure. Their function is to 
explain the changes in observabie or 
measurable variables. It is also likely that 
numerical variables can only be me a
sured in the form of qualitative nominal 
distinctions. For instance, if variables 
such as proximity seeking or avoidance 
cluster into multi-modal distributions, we 
can probably determine whether a child 
falls in the avoidant or in the non-avoid
ant class, but we have no means to mea
sure the exact degrees or levels of avoid
ance. The task of the growth model is to 
finally lead to testable predictions that 
critically distinguish between competing 
models. 

What shall we model? 

Attachment is a complicated and maybe 
also rather diffuse qualitative phenome
non. It cannot be reduced to a few simple 
quantitative variables. On the other hand, 
the study of attachment, for in stance in 
the Strange Situation, requires that, 
among others, a small number of quanti
fiabie variables are observed and scored. 
For instance, children differ in the degree 
in which they avoid contact, resist inter
ference from their mothers, and so forth. 
Empirically these variables are probably 
far from the ideal of a neat numerical 
scale, but at least for the sake of model 
building we can pretend our measure-



ments are crude approximations of nu
merically scaled variables. That is, a sig
nificant part of the study and description 
of attachment boils down to measuring 
and describing quantitative variables. 
They are the variables we will address in 
this model building exercise. 

A core finding of attachment research 
is that attachment falls apart in various 
types. The classic A, B, and C types rep
re sent differences on a variety of constit
uent dimensions. For instance, babies 
differ on avoidance, maintaining contact, 
resistance after separation, fear for 
strangers, seeking contact and proximity, 
exploratory behavior, and so forth. If 
these differences were gradual, we 
wouldn 't have found any types or clus
ters, but rather anormal unimodal distri
bution over the variables. If the types are 
real, we should expect to find variables 
that naturally cluster into bimodal or 
multi-modal distributions. 

Which assumptions do we make? 

Types of assumptions 

I shall make a distinction between two 
kinds of assumptions. The first are the 
general model assumptions, which, in our 
case, will be adapted from dynamic 
growth theory. I shall discuss these as
sumptions in the next section, where I 
deal with the model itself. The second set 
of assumptions comes from the domain 
and phenomenon that we intend to model, 
which is attachment development. These 
assumptions can be divided, first, into a 
subset which is common to a large vari
ety of comparable phenomena. We may 
think about genera I assumptions concern
ing learning, instruction, help, informa-
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tion processing and so forth. A second 
subset contains assumptions specific to 
the domain in question: attaChment mod
els are about actions, behaviors and prop
erties of a dyad, more particularly the 
mother-infant pair. 

There exists a considerable literature 
on what may be called the antecedents of 
attachment, in particular secure attach
ment. These antecedents are traditionally 
sought in characteristics of the mother. 
For instance, ifthe mother is affectionate, 
positive and avoids intrusive vocaliza
tions she is likely to make her infant 
grow into a securely attached person 
(lsabella, 1993; Roggman et al. 1987). A 
very important characteristic of matemal 
behavior is sensitivity, a concept which is 
discussed and defined elsewhere in this 
book (see for instance Van IJzendoom et 
al., 1992). Sensitivity pertains to reading 
the infant's behaviora1 signals and re
spon ding to them promptly and ade
quately and it is affected by the infant ' s 
behavioral properties (Ainsworth, 1983; 
Bretherton, 1987). 

Assumptions regarding mother-infant 
interaction 

In his study of mother-infant interaction 
with preterms, Wijnroks (1995) has pre
sented a review of the studies carried out 
on this topic and has formulated a theo
retical model. Wijnroks describes mater
nal contribution in terms of the quality 
and quantity of the help, support and in
formation the mother gives to her child. 
The help, support or information given 
can be analyzed in terms of intensity and 
frequency. For both aspects we can claim 
that the relationship with an eventual de
velopmental effect is probably curvilin
ear. The quality of the information and 



help given is expressed in aspects such as 
contingency and appropriateness. Both 
quality and quantity ofthe help and infor
mation given dep end on the following 
two variables. Tbe first concern is the 
exact timing, i.e. , when is help and infor
mation given, relative to the infant's ac
tivity. Tbe second is the adaptation of 
help and information to the infant's state 
of arousal. Tbe infant' s contribution to 
the developmental process is supported 
by various aspects. For instance, infants 
differ as to their natural sociability and 
exploratory tendency. Tbey also differ 
with re gard to speed and quality of infor
mation processing. Infants have different 
optimality ranges as far as arousal, tim
ing, length and content ofthe mother's 
intervention is concerned. 

In this model there still exists an 
asymmetry between the mother and the 
infant. Tbe mother acts basically as the 
'sender' , the infant as the 'receiver'. Tbe 
notion of sensitivity, however, requires 
that the infant on his turn acts as a 
'sender' and the mother as a 'receiver' . 
Tbe sen der-receiver model involves an 
inadequate metaphor, in that it presup
poses a form of turn-taking that is not or 
at best only moderately present in 
mother-infant interaction (Fogel). What 
we see is an ongoing, continuous adapta
tion of one participant to the other. How
ever, the model I am going to present 
does not describe attachment growth by 
modeling the processes taking place dur
ing single social 'frames ' (e.g., an actual 
interaction between a mother and her in
fant focusing on feeding or playing). Tbe 
model proceeds by single steps. Each step 
is conceived as the result or summary of 
an interaction ' frame ' (although one 
should realize that the boundaries be
tween consecutive frames are not always 
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very sharply distinguished). Tbe continu
ous nature of the mother-infant adapta
tion is simulated by letting the infant- and 
the mother-part change simultaneously, 
in answer to the preceding conditions. 

Tbe simultaneity of the process does 
not imply that a form of asymmetry be
tween mother and infant is nonexistent. 
Tbe major asymmetry between mother 
and infant is that the mother's range of 
control reaches considerably farther than 
that of the infant. Tbis is especially true 
for processes in which a form of teaching 
takes place, ai ming, for instance, towards 
learning cognitive skills. 

The structure of a growth model of at
tachment 

Tbe growth of attachment dimensions is 
conceived of as an ongoing, iterative pro
cess of adaptation. It is a form of co-ad
aptation, in that the infant adapts to quali
ties of the environment, primarily medi
ated by the mother, whereas the mother 
adapts to the infant. Adaptation is not 
always a positive property. Mother and 
infant may co-adapt to a form of interac
tion which is highly intrusive or even 
aggressive and with a high amount of 
avoidance and withdrawal from the in
fant. 

Tbe model I shall present here is an 
adaptation of a simple model aimed at 
describing basic features of educational 
interactions (Van Geert, 1991, 1994a). A 
more complicated version has been dis
cussed in the framework of the 
Vygotskyan notion of the zone of proxi
mal development (Van Geert, 1994b). 
Tbe choice of this particular model does 
not imply that I see the emergence of at
tachment as the outcome of an explicit 



process of teaching or education. In my 
view, the basic property of an educational 
interaction, which makes it suitable as a 
model for attachment development, is the 
fact that a more mature person interacts 
with a less mature one in a process of 
mutual adaptation, with a basically be
nevolent intention from the side of the 
more mature person. In general, educa
tional interactions are goal-driven, but 
they don't need to beo Many aspects of 
such an interaction are not covered, and 
need not be covered, by explicit and con
scious aims or educational goals. When I 
use the term 'educational' in the frame
work of attachment theory, I basically 
refer to the mutually adaptive and bene v
olent nature of a continuous interaction 
process. 

A first major assumption is that if in
teractions are se en in the framework of a 
growth process, educational interactions 
are basically about resource manage
ment. A significant part of the resources 
that contribute to the growth of a psycho
logical variabIe are under the control of 
the educator. The mother's problem is to 
adapt those resources to the growth level 
of the child in such a way that the child 
profits optimally from those resources 
and shows the expected psychological 
growth process. Help given by the mo
ther, for instance, is an important re
source function. The amount of help 
given, and the form of that help should be 
adapted to the child' s growing level, for 
instance of the mastery of some particular 
skill. The basic idea is that there exists an 
optimal distance between the child's ac
tual developmentallevel and the mother
dependent resources that contribute to 
further developmental change. 

Infants differ as to the optimality 
ranges they display (Wijnroks, 1995). 
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For instance, some infants may have a 
narrow arousal range, which imp lies that, 
if one goes beyond the boundaries of that 
range, the support may no longer have 
any effect (or even turn into a negative 
effect). This means that they are more 
vulnerable to an overstimulation effect 
than infants with a more robust arousal 
system. Infants differ also with regard to 
the speed and intensity of information 
processing. That is, they differ with re
gard to the parameter that govems the 
speed of leaming, namely the growth 
rate. Smart infants mayalso have a big
ger optimality range, in that they are ca
pable ofbridging a bigger gap between 
what they already can and the level of 
help or information given and therefore 
progress with bigger 'steps', so to speak. 

A second major assumption is that 
mother-infant interactions are not just 
determined by the properties and needs 
of the child alone. They are also deter
mined by the mother's 'habits', which is 
defined as the mother's usual or preferred 
way to interact with a child. This assump
tion implies, among others, that the cur
rent help, support or information given 
depends on the preceding level of help, 
support or information, thus accounting 
for a certain, mother-dependent continu
ity. 

The psychologie al meaning of the 
model parameters 

In this chapter I shall refrain from a tech
nical presentation of the model and con
fine myself to a qualitative description, 
particularly of the psychological meaning 
or correlates of the parameters employed 
(interested readers can find more details 
in the Appendix). In its simplest form the 



model consists of two coup led equations 
(or more precisely, two groups of coupled 
equations). One refers to the infant's role 
and properties, the other to the mother ' s. 

Infant parameters 

The first equation specifies the change in 
an infant variabIe. For instance, we may 
assume that the level of security in the 
attachment relationship is a variabIe that 
increases from an initial state level to 
some (eventually temporary) equilibrium 
level. Other examples are the probability 
that an infant will actively seek the com
pany ofits mother, or the infant's ten
dency to avoid contacts with the care
taker. I repeat that it is not necessary that 
we can measure those variahles with the 
same level of accuracy that the model 
needs in order to perforrn its computa
tions. What matters is that the results oh
tained with the model can be mapped, in 
one way or another, onto empirical, ob
servable variables. For instance, a contin
uous model variabIe such as the level of 
security can eventually be mapped onto a 
dichotomous classification into securely 
and insecurely attached infants. 

An essential parameter is the growth 
rate, that is the amount of progress made, 
given a certain amount of help and sup
port. The growth rate is an abstract, con
catenated variabIe which covers psycho
logical aspects such as the child' s speed 
of information processing, the ease with 
which he or she adapts to a particular sit
uation (involving cognitive style proper
ties such field dependence), but also the 
infant' s sensitivity towards particular 
kinds of signals or information (for in
stance, some infants may he more sensi
tive to the social than to the object-re-
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lated dimensions of a problem situation). 
Growth rate is moderated by two other 
model parameters which relate to the op
timal range of effective experience. 

When given help, support or informa
tion, children may differ as to the most 
effective distance between that help and 
their actuallevel of development. Some 
children require help that is very close to 
what they already knowand master, 
whereas others thrive only if the help 
(and the information or challenges pre
sented) are relatively far ahead from their 
present level. Determinants of the opti
mum gap are psychological factors such 
as intelligence, but also more functional 
aspects such as the particular knowIedge, 
schemes and representations a child al
ready has and which help him or her to 
structure and retrieve information from 
experiences. Thus, in addition to growth 
rate per se we should reckon with an op
timal distance aspect, which differs 
among children. But optimal distance 
alone is not enough. 

When presented with challenges that 
are too high for their capacities, some 
children get easily fatigued or over
aroused or loose their interest, whereas 
others are less sensitive and go on trying 
to cope with the problem (which, given 
the fact that it is far beyond their current 
scope will seldom lead to success, or to 
any progress, for that matter). Similarly, 
when confronted with help that is too 
close to what they already manage (for 
instance, when the mother does things for 
the child he can do himself), some chil
dren will get bored very easily, even be
come angry, whereas other children pa
tiently follow the well-meant but ineffec
tive interventions of the adult. Wijnroks 
(1994) summarizes some ofthe literature 
on the relationship between intensity of 



stimulation given by the mother and 
arousal level in the infant. If children are 
too aroused, they will insufficiently profit 
from the stimulation given. Although 
Wijnroks concludes that regulation of 
arousal is better explained by the quality 
ofthe mother's stimulation than by the 
infants arousal regulation ability, he also 
points to the fact that preterm infants 
have a more problematic arousal regula
tion pattem than full terms which makes 
it more difficult for the mothers to pro
vide high quality stimulation. We may 
conclude, therefore, that there exist indi
vidual differences in the optimal distance 
range, that is, in how far the stimulation, 
help or information given may diverge 
from the optimallevel and still have a 
positive effect on the infant's develop
ment. 

Maternal parameters 

The second equation describes the evolu
tion of the resources that contribute to the 
growth (or decline) ofthe infant variabie 
at issue. Examples of such a variabie are: 
security, the tendency to seek proximity, 
the likelihood that an infant will explore 
an environment on his own and without 
support, and so forth. Since a resource 
level technically corresponds with a (po
tential) equilibrium level of the variabie 
it affects, we can represent the resources 
along the same dimension as the variabie 
itself, notwithstanding the fact that the 
resource level is the result of a great 
many, eventually independent influences 
and factors. I stated earlier that an inter
action between a mother and an infant 
basically deals with resource manage
ment, more precisely with attempting to 
adapt the resources to the infants continu
ing development. We can therefore con-
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ceive of the resource level as a represen
tation ofthe mother's interactional activi
ties (which are 'educational' in the broad 
sense of the word). Of course, the re
source level also depends on intemal re
sources present in the infant, but for the 
sake of model building we can pretend 
those factors are constants. Thus in the 
equation describing the resource adapta
tion Iconfine myself to parameters that 
refer to psychological properties of the 
mother. Those properties are of two 
kinds, frrst, perceptual, second, focusing 
on actual activity. 

The perceptual aspect is related to the 
mother's ability to make areliabIe esti
mation ofthe infant's needs, that is, the 
infant's current developmentallevel, 
arousal state, interest, and so forth. In
fants may of course differ in how clear 
and consistent they are in signaling these 
properties, but for the sake of simplicity I 
refrained from adding this infant-gov
emed variation into the equations. Moth
ers may differ in how sensitive they are 
to the infant's developmental signais. 
Moreover, they may show biases, for in
stance by overestimating either signs of 
success or signs of failure . 

In addition to the perceptual aspect, 
there are parameters that affect the action 
component. Notwithstanding the fact that 
a mother has made areliabie estimation 
of her infant's needs, she may not react 
adequately. That is, mothers may differ 
with respect to their talent to act in accor
dance with the situational demands. For 
instance, some mothers may be relatively 
impatient, and give the infant little oppor
tunity to try his own things. Others may 
be too placid and cling to a laissez-faire 
attitude that leaves the initiative entirely 
to the infant. Mothers may give help that 
is either simply too far from what the in-



fant can assimilate, or that is too close to 
what the infant can already accomplish 
without help. We may expect that moth
ers who can reliably estimate their in
fant's needs are in general also capable of 
adequate action. Whatever this associa
tion, it is probably weak enough to allow 
for a considerable variation between the 
perceptual and actional parameters. 
It should be noted that the probability of 
an adequate reaction also depends on the 
mother's investment of time and effort 
into the educational process. Mothers 
may be very busy with other things than 
just this particular infant. They simply 
don't have the time to respond to what
ever signal the infant emits. Some moth
ers may have time, but are simply not 
motivated to pay much attention to the 
educational task. These variations in in
vestment exist between mothers, but also 
'within' subjects. That is, we may expect 
rather considerable variation across time 
(just consider a mother being ill for some 
time, or busy finishing her dissertation). I 
do not pretend that a mother should al
ways be there for her child (and I even 
assume that too much interference is pro
bably not good at all). However, what
ever the optimal investment in terms of 
time or effort spent in the educational 
process, we should reckon with consider
able within- and between-subject varia
tions (again I should add that children 
differ in what they experience as an opti
mal investment, but I have kept this fac
tor constant in the model). 

The reader may be struck by the fact 
that nowhere in this list of properties the 
concept of sensitivity or sensitive re spon
siveness can be found. The answer to this 
omission is that sensitive responsiveness 
is a variabIe which expresses arelation 
between the educational activity of the 

P. van Geert 241 

mother and the activity of the infant. I 
fully agree with those authors who view 
sensitive responsiveness as an interactive, 
not an individual property (Hoeksma & 
Koomen, 1991). In the model, sensitive 
responsiveness can be defined as the 
match between the optimal help level of 
the infant and the actual help given, 
which is represented by the second main 
variabIe in the model (see also the Ap
pendix for technical details). This match
ing level corresponds with a psychologi
cal property of the mother, namely her 
ability to correctly estimate the child' s 
actual needs and her ability to act accord
ingly. 

Common parameters 

The model simulates the growth process 
in the form of a series of steps. Each step 
corresponds with an 'encounter' between 
mother and infant (or 'frame', in Fogel's 
terminology, see Fogel, this volume, and 
Fogel, 1993). Not all encounters (what
ever their nature) lead to an effective in
teraction. For instance, an infant may ex
press its need for proximity or support, 
but the mother may lack the time to actu
ally respond. Or, alternatively, a mother 
may try to help an infant who is not par
ticularly willing to accept the help, or 
even withdraws from the mother. Put dif
ferently, there is a certain probability that 
an interaction goes no further than just its 
initiation, or that it has no effect on either 
mother or infant, because (at least) one of 
the participants does not respond or with
draws. This probability is based on two 
parameters. One is the probability that a 
mother actively engages in the interac
tion, which depends on factors such as 
available time, effort, and so forth, but 
also her belief in how independent her 



infant should be and whether or not she 
should respond to even the slightest sig
nal from the infant. A second parameter 
is the infant's tendency to en gage in the 
interaction, which is probably mostly af
fected by the infant's tendency to avoid 
contact, or withdraw. 

The parameters described in the pre
ceding sections are constants, i.e., num
bers with a fixed value. It is unlikely, 
however, that the infant's effective 
growth rate, for instance, is similar over 
all interaction situations. Information 
processing qualities, which I associated 
with the abstract growth rate notion, are 
likely to vary, for instance as a conse
quence of varying levels of effort, fa
tigue, interest and so on. These varia
tions, although eventually regular in their 
own right (cyclical fluctuations in interest 
and effort, for instance), can best be con
ceived of as the cause of random devia
tions from the fixed parameter values. 
Thus, instead of writing equations with 
fixed values we shall employ randomized 
values. The constant value can be seen as 
the average of a series of randomly vary
ing values. 

Special attention should be given to 
the randomization of the help-and-sup
port variabIe, the growth of which is pri
marily based on matemal parameters (ba
sically because I have kept the eventual 
influence by infant parameters constant, 
such as the interpretability ofthe infant's 
behavior). We may assume that help and 
support given are not just functions of the 
mother's influence. Occasionally her ed
ucational and didactic interventions are 
supported and intensified because she 
obtains the help of a mate. On a different 
occasion her interaction with the infant is 
counteracted because somebody else (her 
husband for in stance) calls for her atten-
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tion. Sometimes she uses tools (such as 
picture books or toys) that enhance the 
infant' s attention, but it is equally likely 
that these objects sometimes diminish the 
effectiveness of the interaction, for in
stance because the infant is not particu
larly interested in them or dislikes them. 
Put differently, on top ofthe random 
variation of the parameters I add a certain 
amount of random variation to the help 
and support variabIe itself. All the ran
domization parameters can be manipu
lated, thus accounting for individu al or 
family differences in fluctuations of the 
quality of the educational interactions. 

Sensitive responsiveness 

I have stated earlier that sensitive respon
siveness is a property that emerges in the 
interaction between mother and infant. 
Since this interaction is the product of the 
parameters and the rules of interaction, 
we may conceive of sensitivity, or, more 
precisely, sensitive responsiveness, as a 
'dependent' variabIe. An optimally sensi
tive mother can be defined as a mother 
who manages to keep the help, support or 
information given to the child at the 
child' s optimum level, that is, at a level 
the child will maximally profit from. 
Since sensitive responsiveness is a prod
uct of the interaction process, it may 
vary, and eventually vary considerably, 
over the course ofthat process (see the 
Appendix for a more technical descrip
tion of how sensitive responsiveness has 
been defined and ca1culated in the 
model). It is possible, therefore, that sim
ulations produce 'mothers ' that show a 
high level of sensitive responsiveness for 
a certain period of time, and then alto
gether lose their sensitivity and subse-



quently pay only Iittle attention to the 
child' s particular needs. 

What is a sensitive mother sensitive 
to? A mother can be sensitive to the 
child's progress in competencies such as 
language, social understanding or prob
lem solving, and stimulate her child in 
acquiring more words, higher syntactic 
proficiency or social skills. But the 
mother can also be sensitive to things 
such as the child's tendency to withdraw 
from an interaction, or its unwillingness 
to seek proximity. For instanee, the 
mother may see the child's withdrawal as 
an expres sion of its ingratitude or what
ever other negative personality trait of 
her infant she thinks responsible for its 
behavior. She may instantly respond to 
the child' s withdrawal, for instance by 
punishing it, or forcing it to come back 
and join the activity. This, no doubt, will 
increase the child's unwillingness to en
gage in interesting activities with his 
mother. That is, the mother is positively 
responsive to the child's withdrawal ten
dency in that she's sensitive to the occur
rence of withdrawal and is actively en
gaged in stimulating and enhancing this 
tendency (aithough her conscious mind 
probably tells her she's doing the oppo
site). 

Summary and conc/usion 

In a nutshell, the model contains two 
growers, that is, two variables that grow 
towards an equilibrium level. One is a 
behavioral variabIe in the child, for in
stance, the child' s ability to cope with 
social situations involving unfamiliar 
people, his tendency to seek proximity, or 
the level of some cognitive skill. This 
variabie grows towards an attractor state 
which is a function both of the environ-
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ment and of the child him- or herself. In 
the present model the child-dependent 
aspect is kept constant. This fact allows 
us to experiment with the environmental 
aspects alone. The latter are mode led in 
the form of psychological and action-pro
perties of the mother. They consist of 
aspects such as the quality of the 
mother's estimation of her child's needs 
and abilities, the rate with which she 
adapts her help, intervention and infor
mation to changes in the child's behavior, 
and so forth. Concepts such as sensitivity 
are covered by several model parameters 
and are essentially dependent on the con
ditions that the child brings in into the 
interaction (and those conditions are, in 
their turn, affected by the ongoing inter
action). 

Results of simulation experiments 

Basic properties ofthe simu/ations 

The time scale of a simulation 

A single simulation of the model is based 
on 2000 consecutive steps. Since each 
step represents a particular interaction 
'frame' or learning encounter the real 
time scale of a simulation (or 'run' of the 
model) depends on our estimation of how 
many of such frames occur on average 
during a day. Let us assume that an inter
action frame amounts to such interactive 
activities as a cornrnon lunch, putting the 
child to bed or in bath, playing, the 
mother's trying to keep her infant quiet 
while's she's having a chat with her 
neighbor, mother and infant looking in a 
picture book, and so forth. Assume that 
we have estimated the average number of 
such interactions at about 20 a day. This 



implies that a single run of the model 
(2000 steps) spans about a hundred days. 
It is not unlikely that our 20-a-day esti
mation is much too optimistic. If it is, we 
must adapt the length of the models and 
the parameters used to whatever we con
sider arealistic estimation of the ongoing 
mother-infant interaction. Our model 
shouldn't cover a time stretch which ex
ceeds the period during which the mecha
nisms held responsible for the emergence 
of attachment are operational. 

Forms of random variation across simu
/ations 

An important aspect of the present dy
namic growth model is that it implies a 
certain degree of randornness. This ran
dornness accounts for a variety of inter
esting phenomena, which I will discuss in 
later sections. Let me first explain the 
nature of the randornness applied in the 
simulations. 

Basically, there are three sources of 
random variation in the simulations. Two 
of them refer to intra-subject random
ness, that is, random variations that occur 
within a single run. 

The first depends on the successful
encounter probability parameter. Recall 
that the model makes a distinction be
tween successful and unsuccessful en
counters or interaction frames. An unsuc
cessful one does not go any farther than 
just an unsuccessful initiative, for in
stance. The encounter probability has the 
fonn of a randomly distributed dichoto
mous variabIe (there either is an effect or 
there isn't). It is detennined by either the 
mother's possibilities to respond to the 
infant or the infant's tendency to with
draw from an interaction initiated by the 
mother. 
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A second source of intra-subject ran
dornness lies in the random variations of 
the parameter values across steps (or en
counters). A particular chosen parameter 
value (such as the infant's growth rate r) 
is nothing but an average value. It's real 
value depends on things like effort, atten
tion, fatigue, and so on, whose variation 
may eventually be systematic (e.g., cycli
cal). Since I cannot control for these dy
namic variables in the present model, I 
treat them as random variability. 
The third source of randornness deals 
with the distribution of parameter values 
in (simulated) populations ofmother-in
fant dyads. In order to simulate a popula
tion, I start with fixed parameter values 
(e.g., I choose an infant growth rate pa
rameter r=0.1). A population consists of a 
certain number of cases (separate runs of 
the model) with parameter values that are 
randomly picked from a (quasi-)nonnal 
distribution around the chosen default 
values. By increasing the random varia
tion parameter I can manipulate the varia
tion in the simulated population. By set
ting this randomization parameter to zero 
I can simulate the effect of 'repeated 
lives', that is, I can compare the effect of 
intra-subject randornness upon variables 
such as the outcome of the growth pro
cess or the correlation between sensitive 
responsiveness and peaks in the growth 
variabIe. 

Simulations of attachment growth 

Base-fine simu/ations 

The first check on a dynamic model is to 
see whether or not it works. The minimal 
requirements are, first, that the model 
produces systematic growth pattems of 
either increase or decrease. Second, it 



should generate deficient trajectories un
der parameter conditions that we consider 
deviant or deficient and nonnal trajecto
ries under nonnal parameter conditions. 
By 'nonnal' trajectories we understand 
trajectories that lead to a successful 
growth of the behavioral variabie we sim
ulate. What we call 'successful' depends 
on our expectations of what the nonnal 
pattern should beo For instance, we may 
either expect a smooth S-shaped increase 
towards a stabie equilibrium, or a rela
tively sudden peak in the behavioral vari
able at issue (for instance withdrawal ten
dency or fear for strangers), followed by 
a gradual move towards a (lower) equi
librium state. 

The model does not simulate qualita
tively specified patterns. It shows how a 
variabie, whatever its nature, changes in 
relation to other variables. In the case of 
an attachment model, the simulated vari
able could be the child's inclination to
wards seeking proximity, the probability 
it avoids contact with his mother, and so 
forth. In order to justify the names given 
to the variables (e.g., variabie A is prox
imity seeking), those variables should 
have all the relevant dynamic properties 
of the empirical phenomena to which 
they refer (e.g., A should react to its 
model-theoretic environment in the same 
way as proximity seeking should react to 
its empirical environment). 

Let me first give an overview of the 
qualitative growth patterns that emerge 
from the model simulations. One particu
lar parameter represents the rate with 
which the (simulated) mother adapts to 
changes in the behavior of the child. I 
took a valuè which presents a significant 
risk for deficient trajectories. The ques
tion I tried to answer was: which qualita
tive patterns wil\ emerge for parameter 
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constellations that vary randomly around 
this particular, potentially deficient 
value? The results were as follows. About 
half of the cases (51 % out of 484 runs) 
showed a zero pattern. That is, the 
growth level of the behavioral variabie L 
remained about the same as its initial le
vel. This means that with deficient pa
rameter sets growth doesn't get offthe 
ground. The initial state level is a stabie 
attractor (more precisely, there's a certain 
range around that level that serves as a 
small regional attractor). The remaining 
cases (49%) that led to an effective 
growth process showed the following 
variation in patterns. Sixty-eight percent 
(68 %) of the successful cases showed a 
peak pattern. That is, the behaviorallevel 
grows towards a peak and then falls back 
to a lower level. There are two patterns. 
About half of the cases evolve towards a 
stabie end state (Figure 1, top left). These 
end states are approximately nonnally 
distributed with a mean which is about 
.75 (recall that the inbuilt final equilib
rium is 1). These end states are 'frozen' 
states in that the growth rate has dropped 
to zero (on average). This happens be
cause the support (the attractor state basi
cally caused by the mother's activity) has 
fallen away completely. This is an inter
esting finding in that it was in no way 
built into the model: in a considerable 
number of cases the matemal support for 
a certain kind of behavior disappears. It is 
interesting to see that this down swing can 
have two different effects. lalready men
tioned one: the child's behaviorallevel 
with regard to some habit, skill or compe
tence, remains stabie. There exists a sec
ond possibility which occurs in about half 
of the cases that show a peak trajectory: 
the regression in the supporting matemal 
behaviors is adapted to the rate of change 
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Fig. l. Four growth patterns of a behavioral variabIe, with associated help-and-support and sensitivity levels; 
although sensitive responsiveness is an important factor for determining the course and rate of growth, it is 
certainly not the only factor: growth is determined by a dynamic interaction between the variables, leading to a 

variety of growth patterns. 

in the child's behavior. This leads to a 
mutually supported downswing of both 
the behavior and the support (see for in
stance Figure I, bottom right). and the 
support (see for instance Figure I, bottom 
right). 

The remaining 32% ofthe successful 
trajectories falls into two patterns. One is 
an ordinary logistic pattern: the behav
ioral level L is attracted by the attractor 
state. This either locks the attractor state 
into some oscillating equilibrium, or the 
attractor state disappears af ter a while 
and leaves a 'frozen' equilibrium level of 
L. The logistic pattern (S-shaped in
crease) occurs in 22% ofthe cases. The 
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remaining 10% consists of sudden jumps: 
the L-level stays approximately the same 
for quite some time, while the attractor 
state steadily increases. Then a sudden 
jump follows, which brings the L-Ievel in 
the proximity ofthe attractor (Figure 1, 
top right) . 

The basic hypothesis, that the model 
produces a rich set of growth trajectories, 
which can be expected in real psycholog
ical growth, can be confirmed. One 
should note, however, that the richness of 
the patterns depends very much on 
whether or not the parameter values are 
at a point which marks the boundary be
tween various qualitative 'regimes'. For 



the present simulation I have chosen a set 
ofvalues around such a boundary, thus 
allowing for a maximal qualitative vari
ability. Small random fluctuations will 
push the trajectories in one or another 
pattem, thus exploring a rich variety of 
forms. Many of the combinations of pa
rameter values produce smaller varieties 
of growth pattems. I shall discuss a few 
of those pattems in the coming sections. 

(Multi-)modality of the distributions 

Any empirical typology that describes 
development of types (inter-subject typol
ogy) or stages (intra-subject typology) 
should be based on one or several multi
modal distributions of distinctive proper
ties. For instance, if children develop in 
stages, we expect significantly more chil
dren in a stage than at a level between 
two stages (see Van der Maas & 
Molenaar, 1992). Attachment occurs in 
various types (the famous A-B-C typol
ogy) based on a few distinctive proper
ties, such as proximity seeking, fear of 
strangers and so on. We may expect, 
therefore, that those properties show a 
multi-modal distribution in a population, 
once the attachment pattem has emerged. 
Even,tually, the pattems result from bi
modal distributions of distinctive features 
(the behavioral dimensions on which the 
pattems are scored). 

Our simulations clearly show bi- and 
eventually multi-modal distributions, not
withstanding the fact that all of the pa
rameters are either normally or evenly 
distributed. The present model has a sec
ond source ofmulti-modality, which lies 
in the randomized nature of how the pa
rameters affect the growth pattems. Re
call that the parameter values with which 
the model operates are just averages. 
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Their actual value varies randomly from 
step to step (or from leaming encounter 
to leaming encounter, or from interaction 
to interaction). The random variation is 
caused by the intervention of any influ
encing factor that is not covered by the 
model or by any of its parameters. By 
means of a randomization parameter, one 
can control the amount of variation, for 
instance, ranging from very small to very 
substantial. In one sim uia ti on of 1000 
cases I applied a fully randomized distri
bution of all the parameters involved 
(within certain general boundaries, e.g. 
keeping the initial state levels confined to 
a - broad - low range). The distributions 
of the following variables were plotted: 
average level (averaged over the 2000 
steps in each simulated case), the maxi
mal level of each case (which gives an 
idea ofthe eventual peaks) and, finally, 
the end state (the average value ofthe last 
50 steps in each simulated case). The re
sulting bimodal distribution is most ex
plicitly present in the maximum state (or 
peak state) distributions (see Figure 2). 
Average and end state show bimodal dis
tributions where the second modality is 
smeared out over a much larger range 
than the first one. 

Theoretically, there are three equilib
rium or attractor levels in the model. One 
is a level close to the initiallevel (or 
some other very low level). Another is 
the maximum level, based on the equilib
rium level built into the help and support 
function. The third and most interesting 
is an equilibrium level somewhere be
tween the minimum and maximum lev
els. It depends on the ratio between the 
child's growth parameter and the adult's 
adaptation parameter (the parameter that 
govems the rate of adaptation of help, 
support and information to the perceived 
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Fig. 2. An example of a bimodal end 
state distribution. The sharp frequency 
peak at the low end refers to a large 
number of cases where the behavioral 
variabie didn't get offthe ground. The 
second mode takes the form of a nor
mal distribution with a peak at about 
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amount of progress or change in the in
fant). In dynamic terms, the model has 
three attractors and two separatrices, 
that is, lines that mark the boundary be
tween trajectories that will evolve to
wards a particular attractor. If the model 
is entirely deterministic, the parameter 
values determine at which side of the 
separatrix a particular trajectory will fall, 
that is, towards which attractor it win 
evolve. If the model is randomized, the 
random fluctuation will have only minor 
effects as long as they stay sufficiently 
far from the separatrices. However, in the 
vicinity of a separatrix, a small random 
fluctuation may have a dramatic effect, in 
that it may push the process 'over the 
rim', so to speak, and into a new attractor 
basin. 

Do we always find bi- or multi-modal 
distributions? The answer is, not really, 
or more precisely, the bi- or multi-modal 
distributions are not always equally clear. 
For instance, ifthe successful interaction 
probability is set to its default value 
(50%) clear bimodal distributions are 
found when the additional intra-subject 
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randomness is fairly low (low in compar
ison to an arbitrarily chosen default 
value, which has no intrinsic psychologi
cal meaning and is just atechnical cali
bration point). If the successful encounter 
probability is high (say 75 % or more), 
bimodal distributions can be found with 
the 'default' randomness parameters. 
This example serves just to illustrate the 
fact that although bimodality is a general 
and frequently occurring phenomenon, its 
distribution over the parameter space de
pends on a variety of factors . 

Where does bimodality come from in 
the trajectories? It may re sult from one 
part of the trajectories zooming in on a 
low end state level and another part pro
gressing towards a much higher level. 
But it mayalso result from an oscillation 
in all the trajectories between a low level 
and a high level (Hartelmann, 1995). 
From a general inspection of the patterns 
resulting from many different parameter 
values it seems that, although the first 
scenario (two end states) occurs particu
larly if intra-subject randomization is 
low, the major scenario is one in which 



the variabie at issue shows a single major 
peak and then falls down to some low or 
intermediate end state. This pattem corre
sponds to what one expects from attach
ment research: the typical attachment 
pattem occurs quite suddenly, lasts for 
some time, and then either partially or 
completely disappears. It goes without 
saying that the underlying feeling of se
curity or perceived competence does not 
disappear together with this particular 
behavioral expression. It is taken over by 
alternative forms or expressions of secu
rity, social anxiety or whatever. Ifthe 
infant growth and matemal adaptation 
rates are high and if the model has high 
intra-subject randomization parameters, 
the trajectories tend towards oscillatory 
pattems, showing repeated peaks of dif
ferent lengths and heights. 

The association between sensitive re
sponsiveness and the growth of behav
ioral variables 

In the model, sensitive responsiveness is 
a product variabie which is computed 
from the match between, on the one hand, 
the mother's accuracy to 'read' her 
child's progress or developmentallevel, 
the nature of her reaction (the magnitude 
ofthe adaptation to the child's growth or 
change), and, on the other hand, the 
child' s optimal level of help, support or 
assistance. What is the relationship be
tween the growth of a behavioral variabie 
(such as the probability of avoidance or 
proximity seeking) and the level of sensi
tive responsiveness? 
As a preliminary answer to this question, 
I present the analysis of some combina
tions of parameter values. The analysis 
can be compared with the work of an ar
cheologist who, instead of excavating the 
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whole site, confines himself to digging a 
few ditches and from there on tries to 
anticipate the structures he shall find if 
the whole field is opened. Each simula
tion has been based on 300 runs. In gen
eral, this number more than suffices to let 
the computed correlation values stabilize 
around a narrow range. Each run is based 
on a new set of parameter values, ran
domly drawn from a sample that roughly 
approached anormal distribution around 
the parameter values that were chosen as 
the anchoring points for a particular sim
ulation. For each parameter, the range of 
variation was -.3 to +.3 of its assigned 
value. From the simulations it can be 
conc1uded that the majority of parameter 
combinations possible in the dynamic 
model yields correlations between either 
average level, end level or maximum 
growth level on the one hand and sensi
tivity on the other that are within the sig
nificant range (which I arbitrarily de fine 
as correlations bigger than .3). 

Now that we have seen that there ex
ists a correlation between sensitivity and 
growth of a behavioral variabie, the sec
ond main question is, is there any general 
line specifying the relationship between 
sensitivity and the outcome of simula
tions? 

A first interesting conc1usion is that 
simulations with no intra-subject random
ization of the parameters, except for the 
successful encounter probability, show 
fairly low correlations. This is so because 
the outcomes are determined by the dis
tribution of successful encounters over 
the entire range of steps. If, accidentally, 
successful encounters are in frequent at 
the very beginning of the growth process, 
the trajectory aims towards a low end 
state. Once it enters this particular attrac
tor basin it is very difficult to get out of 



it, basically because the adaptation is al
most entirely determined by fixed adapta
tion rules and less by randomized factors 
that might push the process out of this 
basin. One may conclude, therefore, that 
under the present probability conditions, 
the first stage is highly decisive as to 
which growth pattem will result. 

A second conclusion pertains to the 
relationship between the level of intra
subject randomization and the resulting 
correlations. We have seen that if intra
subject randomization is zero, the corre
lation is low (r is around .2). Figure 3 
shows the complex relationship between 
randomization level and out
come/sensitivity correlations (for the set 
of parameters I have arbitrarily chosen as 
my default set). 

Let me now reinstall the default ran
domization parameter (which, as I ex
plained earlier, is a more or less arbitrary 
anchoring point) and experiment with the 
relationship between sensitivity and 
growth level under varying values 0f the 
growth rate variabIe. 

Fig. 3 . Plots ofthe eorrelation between growth 
and sensitive responsiveness with a varying ran
domization level (Ieft) and a varying growth rate 
(right). Whereas inereasing growth rate results in 
a Iinear decline ofthe eorrelationallevel, an in
ereasing randomization leads to a non-Iinear pat
tem with two loeal minima (one at level I, the 
other at level 6). The number I on the x-axis re
fers to the default parameter value (e.g. , the value 
0.5 ofthe growth rate axis represents a growth 
rate which is half the default value used in the 
simulations). 
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The simulation results in a linear rela
tionship between sensitivity and level, 
beginning with a high positive correlation 
(.54) for the lowest growth rate chosen 
(halfthe default) and ending with a nega
tive correlation (-.3) for a growth rate 
twice the default. 

IfI vary the encounter parameter (that 
is, the parameter determining the proba
bility that an 'encounter' will evolve into 
a successful interaction), I find a non-lin
ear relationship between level and sensi
tivity when I hold the randomization at 
the default level, but for a low random
ization rate, the relationship is clearly 
linear and proportional to the encounter 
probability. By varying the optimality 
parameter we find that the relationship 
between level and sensitivity is U-shaped 
for simulations with a default randomiza
ti on value. With a low randomization, 
however, the relationship is linear (with 
the line somcwhat bent) and runs oppo
site to the increase in the optimality 
value. 
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Finally, experimenting with the arousal 
range parameter results in an inverted U
shape relationship between level and sen
sitivity. 

What can we conclude from this short, 
somewhat arbitrary but probably highly 
confusing list of relationships between a 
'dependent' variabIe (the growth level of 
a behavioral tendency, skill, ability or 
whatever) and sensitivity? Some relation
ships are linear, others are curvilinear, 
still others are non-linear in a more com
plex way. However, all these simulations 
have been based on a single model of 
mother-infant interaction. They differ 
only in what part of the parameter land
scape they explore, not in the underlying 
mechanisms and principles. Thus taken 
as a whoIe, they provide strong evidence 
for the non-linearity ofthe relationships 
between growth level and sensitivity that 
the present model pre di cts (and deduc
tively generates in the form of simula
tions) . 

Of course, one can easily get away 
with this conclusion by stating that the 
simulations show that the relationship 
between growth and sensitivity is 
context-dependent, which is not very sur
prising anyway. One should make a dis
tinction, however, between actual con
texts featuring in a developmental pro
cess (realor simulated) and context in the 
sense of particular combinations of 
model parameters. In the first sense, the 
context-relatedness of development a
mounts to an almost trivial observation. 
In the second sense, however, (context as 
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the set of parameters that govern a partic
ular process) context-dependency is far 
less trivial. We have seen that the nature 
and form of the association between sen
sitivity and growth is a non-linear prop
erty ofthe model, and, more importantly, 
that the relationship between the parame
ters and that association is a systematic 
property ofthe model (and notjust a ran
dom connection). The present simula
tions provide only a first approximation 
of the hidden structure of the model, just 
like the few trenches dug by an archeolo
gist show little more than a crude estima
tion of what the excavation site may re
veal. 

Dynamic models of interaction: some 
conclusions and discussion 

Summary 

In this chapter I have presented the out
lines and backgrounds of a dynamic sys
tems model of early mother-infant inter
action applied to (some highly abstracted 
aspects of) attachment development. The 
model is based on a combination of an 
existing non-linear growth model with a 
set oftheoretical statements about ex
pected relationships between empirical 
variables. The statements are derived 
from the literature on attachment and the 
learning of early competencis. Our simu
lations showed that the simulated vari
ables (a particular behavioral variabIe or 
tendency, an ability, and so forth) can 



grow in a variety of ways. They can in
crease more or Ie ss linearly (with random 
fluctuations added), grow in an S-shaped 
form, or show one or several sudden 
growth spurts. Af ter that they can stay at 
an equilibrium level, but also remain at 
their peak level for only a little while and 
then glide downward either to an inter
mediate stabIe level or to a level close to 
their original starting point. The latter 
may occur only once, but also repeatedly. 
Which pattem will be followed is, to a 
certain extent, a coincidence, but one 
whose chances are dependent on which 
parameter values are actually used. 

In the simulation studies I concen
trated on two issues. One was the ex
pected bi- or multi-modality of the distri
butions, an expectation which is justified 
by the fact that attachment pattems occur 
in types. Bi- or even multi-modality 
proved to be the rule rather than the ex
ception. I should add, however, that in 
many cases where such multi-modality 
was found it was more explicitly based 
on temporary peaks than on a sharp divi
sion of end states across a simulated pop
ulation. The second issue pertained to the 
nature of the relationships between sensi
tivity and growth (for in stance the growth 
of the tendency to withdraw trom an in
teraction situation, or the growth of secu
rity or of the ability to do something one
self, without help). I found that 'locally' 
specified relationships (i.e., for one par
ticular parameter varying) where often of 
the standard linear, curvilinear or (in
verted) U-shaped form. As a whoIe, how
ever, that is, with all the local contexts 
combined, the model specifies a strongly 
non-linear relationship between sensitiv
ity and observed growth. 
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The function of non-linear dynamic 
model building 

In this chapter, I haven 't built any models 
of concrete empirical data from experi
ments, and neither did I present new dis
coveries ofhow attachment and related 
infant competencis develop. What is this 
all good for? The answer to this question 
pertains not only to mother-infant inter
action modeIs, but to the relationship be
tween dynamic mathematical model 
building on the one hand and develop
mental theorizing and research on the 
other. 

First of all, non-linear dynamic model 
building provides a computational justifi
cation for the theoretical claims of a 
model. For instance, if I claim that a cer
tain relationship between two variables 
suffices to explain the sudden emergence 
of a third, I need a computational model 
to formally or deductively demonstrate 
that my claim is right. This demonstra
tion has of course no bearings on the em
pirical truth of the claim. The computa
tional, deductive test is only a meager 
substitute for a real-life experiment. But 
since such experiments are so difficult to 
carry out (and also provided that they can 
be performed, which is not always the 
case in developmental psychology or the 
social sciences in general, for that matter) 
it is much more convenient to test the 
claims of the theory in the form of a dy
namic systems model that can be tested 
in the computer. It is basically a test for 
the theoreticallegitimacy ofthe if-then 
statements that any model implicitly con
tains: if such-and-such mechanisms and 
conditions apply, then such-and-such ef
fects will result. 

The second function is heuristic. Very 
of ten, dynamic models of existing theo-



ries produce not only the expected pat
tems (linear increase, for instance) but 
also unexpected ones, such as sudden 
growth spurts, temporary regressions, 
peaks, cycles, and so on. These pattems 
of ten make theoretical and empirical 
sense, albeit in a vague way perhaps, but 
they were not explicitly expected simply 
because the theoretical models used did 
not allow for a deductively based and 
exhaustive search of the possibilities im
plied in those modeis. The fact that dy
namic models can show, for instance, that 
a threshold crossing in one or other pa
rameter produces a different growth pat
tem (for instance, a single S-shape tums 
into a step-wise pattem or eventually a 
cycle) makes them very suitable for ex
plorative theorizing. The function of such 
theorizing is to guide and inspire our em
pirical search for new or altemative de
velopmental pattems. 

The heuristic value not only extends 
to the domain of hypothesizing, that is, 
the formation of hypotheses about which 
type of developmental trajectories will 
eventually be found. It also applies to the 
methodological issues. For instance, it 
supports and justifies the demand for 
much more detailed longitudinal studies 
that collect time series data from individ
ual children in a quest for the underlying 
pattems of change. 

In our simulations we have seen that 
correlations between sensitive respon
siveness and the growth and equilibrium 
of a particular developing variabie is not 
unequivocal. In some domains of the pa
rameter space correlations are linearly 
related to some control variabie, in other 
parts the relationship is U-shaped. More
over, also the direction of these relation
ships (increasing, decreasing, inverted U 
or straight U, monotonic or complex ... ) 
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differs for different regions in the param
eter space. From this one may conclude 
that the present dynamic model justifies 
all possible, eventually contradicting em
pirical findings . Of course it does not: 
what it tells is that empirical relationships 
make sense only given certain parameter 
values and sets. As long as those condi
tions are not explicitly taken into ac
count, the results may eventually remain 
seemingly contradictory. One way out of 
this methodological impasse is to no lon
ger concentrate on comparative group
based research designs and instead focus 
almost exclusively on single-case studies. 
This is what happened with language de
velopment research in the seventies, 
when researchers tumed massively to 
studies of single children. At present, the 
results of all these individual studies have 
been collected in an electronic data base 
(Childes) and now allow for generaliza
tions and group comparisons. 

The third function ofnon-linear dy
namics is to provide empirically testable 
models of quantitative and qualitative 
phenomena of developmental change. For 
instance, it is possible to describe lexical 
and syntactic growth in the form of a 
simple logistic growth model which fits 
very weIl with the available empirical 
data (Van Geert, 1991 ; 1994a; Ruhland & 
Van Geert, 1995). It should be noted that 
this is a form of 'high level ' model build
ing, 'high level ' in the sense that abstrac
tion is made from the actual neurological, 
cognitive or sensory-motor processes that 
constitute the acts of leaming or develop
ment underlying the empirical phenom
ena at issue. Growth modeling claims 
that an abstract conceptualization in 
terms of overarching growth processes 
pro vides a good generalization of what 



happens in a wide variety of developmen
tal domains. 

The fitting of theoretical curves to in
dividual growth trajectories is but one of 
the possible empirical applications of 
non-linear growth theory. A second form 
of application attempts to explain group
based phenomena of longitudinal change. 
Examples are correlations found among 
groups or variables, but also of different 
kinds of relationships among variables 
(linear, but also curvilinear, U-shaped, 
inverted U-shaped and various non
monotonic and non-linear relationships). 
I have presented several examples of this 
variability by simulating collections of 
individu al trajectories under specific con
ditions of randomization. 
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Appendix 

The first equation describes the growth of 
a behavioral variabIe in the infant. lts 
eventual equilibrium state is given by the 
help and resources invested by the adult: 

L'+I = L, + L,· < (1 + D_R· rand_I+
1 ) . R, -

L ,· (1 + D_R· rand_I+
1 ) . R, / 1<,) (eq. 1) 

• L, and L'+I are the levels of a behavioral 
variabIe in the infant at times tand t+ 1 

• (1 + D_R· rand_I+
I ). R, is a variabIe, 

randomized growth rate 
• rand_I+

1 is a nonnally distributed ran
dom number between -1 and + 1 with 
standard deviation .4 and mean 0 

• D _Ris a parameter that damps the ef
fect of the random number 

• R, is the optimized growth rate (equa
tion 2) of the variabIe L 

• I<, is the local attractor state of L, which 
is a function of the behavior of the 
mother, I<, equals M, unless M, < 0, in 
which case I<, is equal to a minimal 
equilibrium level 

R, = < R_L - I 1<,-1/ L'_I - L_OPT) I . 
R_DAMP . ( 1 - 1<,) ) . Av, (eq. 2) 
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• R _Lis a fixed growth rate parameter 
(e.g. R_L=O.l) 

• L _ OPT is an optimality value; for in
stance ifL_OPT=1.5, the value ofR, is 
maximal if 1<,-1 is 1.5 times bigger than 
the value ofL'_1 

• R _DAMP is a parameter which damp
ens the effect of the optimality variabIe; 
the bigger R_DAMP, the smaller the 
range within which R, still has a signifi
cant value 

• A V, is a binary parameter which has 
value 1 if a randomly drawn number is 
smaller than the value of an avoidance 
parameter, and 0 in all other cases 

(for a more detailed discus sion of compa
rabIe equations I refer to Van Geert, 
1994b). 

These two equations describe the infant's 
part ofthe model. The mother's part of 
the model is represented by an attractor 
state equation. The attractor state should 
in no way be seen as a property of the 
mother herself. It is a property of the situ
ation, more precisely ofthe infant' s po
tential for development (more precisely, 
for growth in the infant variabIe at issue). 
The attractor state variabIe is directly 
dependent on the mother 's educational 
activity and therefore represents matemal 
properties, such as the mother's ability to 
adapt her actions to the needs of her in
fant. 

Basically, the attractor state equation says 
that the level of the attractor state grows 
towards a final equilibrium as a function 
of, first, the preceding increase (or de
crease) in the behavioral variabIe, and, 
second, the quality and magnitude of ma
temal actions aiming at changing this 
behavioral variabIe (note however, that 



the mother need not have a conscious 
goal representation, the goal is a property 
of the system). 

Mt+1 = ( Mt+M,· [( 1 +D_RAND_M· 
rand.I+

1 ) . R_EFFECT'+I . ~Lt . ( 1 + Mt)] 
) . ( 1 + K_R· rand. I+

1 ) (eq.3) 
• Mt+ I , the attractor state level as defined 

by matemal influences; the actual at
tractor K.+I is a function ofMt+1 (see 
equation 1) 

• D _ RAND _Mis a randomizing parame
ter, specifying the degree in which the 
rate of change is randomized; it can be 
used to specify specific matemal biases 
(see further) 

• R_EFFECTt+1 is a composite growth 
rate parameter 

R_EFFECT'+I = Bt+1 . D . (1 + D_R · 
rand. I + I ) 
For Bt+1 a number from a Bemouilli 
sequence, i.e., a sequence where l's 
and O's occur with a fixed random 
probability B; and D a parameter 
describing the average rate of 
increase, given a certain increase in 
the behavioral variabie L 

• ~Lt is the increase or decrease in the 
behavioral variabie Lover the preced
ing encounter; in the model I usually 
use the relative increase, that is, the 
increase divided by the previous level 
ofL 

• K _Ris a parameter determining the 
amount of contextual randomization 
upon the attractor level; contextual ran
domization is that part of the random 
variation that does not depend on ran
dom variation in either matemal or in
fant parameters 

As a starting point of simulations with 
these equations one can take any initial 
level of Lo and Mo. For instance, as initial 
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level of L take a small number which is a 
fraction of 1, for instance 0.01. As initial 
level of Mo I take a number which is a 
random fraction bigger than the value 
chosen for Lo. 

The sensitive responsiveness score S for 
the mother in any particular simulation 
can be computed with the following 
equation. Let sensitive responsiveness S 
be defined as the mother providing just 
that kind of help, support or information 
that is optimally suited to the child's 
needs and possibilities. This optimality 
point is defined by the OPT parameter. If 
the maximum score is arbitrarily set to 1, 
it follows that 

If ( Li . OPT ) / Mi = 1 then S( 1) = ( Li . 
OPT) / Mi == 1 (maximum) (eq.4) 

(By S( 1) I mean the sensitivity score 
computed by this particular, i.e., first, 
method) 
When is sensitive responsiveness mini
mal? Ifhelp, support or information 
given by the mother is at the same level 
as the child' s current developmental 
level, or even bel ow that level, we can 
say that the mother is completely insensi
tive to what the child would need in order 
to make any progress (this reasoning is 
only partially true; it may be necessary 
for a mother to just followor mirror the 
child every now and then, to enable the 
infant to relax or present him with a 
model of what he' s doing; but this should 
be what it is, namely an exception). 
Thus 

ifLi ~ Mi then S(1) = 0 (minimal) (eq. 5) 

Since the fraction from equation 4 may 
also be bigger than 1, and since 1 is the 



maximum value of S( 1), we need to 
transfonn all values bigger than 1 into 
values smaller than 1. This can be done 
by subtracting the part bigger than 1 from 
the maximum value, which is 1: 

if ( Li . OPT ) / Mi > 1 then S(2) = 1 - ( ( 
Li . OPT ) / Mi - 1 ) = 2 - ( Li . OPT ) / Mi 

el se S(2) = ( Li . OPT ) / Mi (eq.6) 

Given equation 5, we know that S(2) ap
proaches its minimum value if L ap
proaches M (or vice versa), which im
plies that 

S(2) = 0 ifLi = Mi 

which implies that 

( Li . OPT ) / Mi = OPT (eq. 7) 

Since OPT is, by definition, bigger than 
1, the main condition from equation 6 
applies, and therefore S must be minimal 
if 

S(2) = 2 - OPT (eq.8) 
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This implies that the range between the 
maximum value of S and its minimal 
value must equal the maximum value (1) 
minus the minimum value: 

RangeS(2) = 1 - (2 - OPT) = OPT - 1 
( eq. 9) 

In order to compute a sensitive respon
siveness score which ranges from 0 to 1, 
we have to rescale the currently com
puted S(2) values such that the value of 
(OPT -1) corresponds with the value 1. 
Given that if L>M S(2) is by definition 0, 
we may simplify the rescaling as follows: 

ifLi > Mi then S(3) = 0 

else S(3) = 1 - ( 1 - S(2) ) / ( OPT -1 ) 
(eq.l0) 

(Recall that S(2) refers to sensitivity as 
computed with the if-statement from 
equation 6). 

I have used equation 10 to compute the 
sensitive responsiveness score for each 
step of a simulation. 





K.A. Clarke-Stewart, F.A. 
Goossens & V. Allhusen 

I. A new instrument for mea
suring quality of attachment: 
The California Attachment 
Procedure. Same preliminary 
results 

Are children with early and extensive day 
care experience more likely than children 
without such experience to be insecurely 
attached with their mothers? It has by 
now been accepted that children who 
start day care in their first year and spend 
more than 20 hours per week there are 
more of ten classified as avoidantly at
tached in the Strange Situation (SS) than 
their more traditionally reared counter
parts (Belsky, 1988; Clarke-Stewart, 
1989). 

Because the SS makes use of brief 
separations from the mother as a means 
of eliciting attachment behavior, it has 
been suggested that some of these chil
dren may mistakenly be rated as avoidant 
because they are accustomed to and 
therefore relatively unalarmed by these 
separations (Clarke-Stewart, 1989). 

The California Attachment Procedure 
(CAP) is a new lab-based method for as
sessing toddlers' attachment security. It 
was developed to overcome certain limi
tations inherent in the most widely used 
instrument for assessing attachment secu-
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rity for children of this age. Unlike the 
SS, the CAP provides experiences that 
are equally likely to activate attachment 
behavior for all children regardless of 
their day care experience. It provides the 
opportunity to evaluate the organization 
of the child' s attachment to the mother 
over a wider range of situations than the 
SS. 

Two hypotheses guided this study. 
One, we expected a high degree of 
correspondence between the CAP classi
fications and the SS classifications in tra
ditionally home-reared children. Such a 
re sult would indicate validity of the new 
measure. Two, we expected more secure 
attachment classifications for day care 
reared children in the CAP than in the SS. 
If - as we assume - the brief separations 
characteristic of the SS are not as likely 
to activate attachment behaviors in day 
care children because of their familiarity 
with such "stressors", the CAP classifica
tion could be a more accurate assessment 
of their true feelings of (in)security in 
relation to their mothers. 

Method 

Sample: Fifty-five children aged 15-20 
months and their mothers, predominantly 
white (N=53) middle- to upper-middle 
income families. They were recruited by 
telephone from a pool of research volun
teers, in area day care centers, and from 
hospital birth records. Approximately 
half (N=28) of the children experienced 
routine separations from their mothers at 
least three times per week for an average 
of 32 hours (R = 10-50 hours) while their 
mothers were at work or school. 



Measures 

Children' s attachment security was inde
pendently assessed using two different 
measures: the SS and the CAP (age at SS: 
M = 17.0 months; age at CAP: M = 18.0 
months). In order to preserve the unfa
miliarity of the SS, this assessment al
ways preceded the CAP assessment, with 
at least 3 weeks separating the two visits 
(M=39 days). 

All data were independently coded by 
researchers who were blind to child care 
status, study hypotheses, or both. The 
same researcher never coded two differ
ent pieces of attachment behavior data 
(i.e., CAP and SS). SS videotapes were 
coded by certified SS coders. 

The California Attachment Procedure 

The CAP presents a series of episodes 
through which the quality of the child
mother attachment relationship is 
assessed. Each episode in the CAP is fol
lowed by a brief (2-3 minutes) period of 
recovery in which the mother and child 
return to playing with toys. The entire 
procedure lasts approximately one-half 
hour. We believe that the CAP generates 
a more complete picture of the organiza
tion of the child' s attachment to the 
mother because it provides several oppor
tunities to judge children's attachment 
classification across different situations. 
After approximately one-halfhour of 
mother-child interaction in the unfamiliar 
laboratory playroom, the CAP episodes 
began as follows: 

Noisy hidden toy: A noisy remote
controlled toy is activated. The toy is in a 
box under a tabie. The mother encourages 
the child to go to the box. Two issues are 
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considered: first, how (if at all) does the 
child use the mother as a source of com
fort in the face ofuncertainty and/or fear, 
and second, how much confidence does 
the child have in the mother. 

Costumed adult stranger: A research 
assistant enters the room dressed in a 
wizard costume. She sits quietly for a 
minute, plays alone for a minute, then 
invites the child to play with her. The 
child' s reaction to an unfamiliar adult and 
use of the mother in this uncertain situa
tion are examined. The episode is similar 
to the SS in that an unfamiliar adult tries 
to interact with the child, but by having 
the adult dressed in costume we make the 
unfamiliarity salient and therefore more 
universal for all children independent of 
their day care history. 

Toy robot: A noisy moving toy robot 
is sent into the room. This episode pro
vides a third opportunity to see the way 
the child uses the mother in an uncertain 
situation. 

Coding of attachment behavior in the 
CAP: draws heavily from the Ainsworth 
et al (1987). coding system (proximity
and contact-seeking, contact maintaining, 
avoidance and resistance). We also used 
Waters' Attachment Q-sort items with 
security criterion scores 7.0 and higher 
(indicating secure attachment behaviors) 
or 3.0 and lower (indicating insecure be
havior). Based on these two sources we 
created profiles of what children in the 
eight different Ainsworth A-B-C attach
ment categories should look like in the 
CAP. An overall A-B-C and subcategory 
classification was made for each child 
based on a judgment of the predominant 
organization ofthe child's attachment 
behavior toward the mother in the CAP 
episodes. 



Results 

Sixty-nine percent of the subjects were 
classified as exactly the same in both the 
CAP and the SS. Children were more 
likely to be classified as secure in the 
CAP than in the SS. This rate of 85% 
security in the CAP (vs. 69% in the SS) 
may more accurately reflect the true rate 
of secure attachments in normal infants 
from well-functioning middle-class fami
lies. The SS data would not reflect this 
higher rate of security if children in day 
care were incorrectly classified as inse
cure. 

Distribution of security scores by 
child-care status. Secure (B) classifica
tion: a classification of B (securely at
tached) was equally likely for children 
with and without non-maternal day care 
experience. Resistant (C) classification: a 
classification of C (resistant attachment) 
was equally likely for children with or 
without non-maternal day care experi
ence. Avoidant (A) classification: there 
was a higher proportion of avoidant chil
dren in the day care group than in the 
non-day care group in the SS (21 % vs. 
15%). In the CAP, there were equal pro
portions of avoidant children in the day 
care and non-day care groups. 

SS and CAP classifications for chil
dren in the day care group were substan
tially less likely to be exact matches than 
the scores of children in the non-day care 
group. Day care children were more 
likely than non-day care children to be 
classified as more secure in the CAP. 

The low number of 'exact matches' 
for the day care group (compared with 
the non-day care group) can be attributed 
to the fact that more day care children 
than non-day care children were rated as 
more secure in the CAP. Taken together, 
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the findings suggest that some day care 
children are indeed incorrectly classified 
in the SS as insecure, resulting in an arti
ficial inflation of the percentage of day 
care infants classified as insecure when 
the SS is used to assess attachment secu
rity. 

Conclusions 

The data support the hypothesis that the 
SS misclassifies some of the children of 
working mothers as insecure (especially 
avoidant) when in fact they are secure. 
We suggest that this misclassification 
arises from the fact that children with 
extensive day care experience are accus
tomed to and therefore relatively less 
alarmed by separations from the mother 
similar to those in the SS. 

The California Attachment Procedure 
is a suitable alternative to the SS for as
sessing the attachment styles of these 
children. The broader range of situations 
and the universality ofthe fear- or 
uncertainty-provoking events in the CAP 
provide an opportunity to get a more 
complete picture of the organization of 
the child's attachment toward the mother. 
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P.G. Heymans 

11. Low visibility of 
attachment-types in normal 
young Dutch children 

The problem 

A Q-sort based procedure is available for 
assessing attachment quality in a child's 
dyadic relationships. It is an efficient pro
cedure involving 100 items, each describ
ing how the child behaves in a given situ
ation. The adult partner of the target child 
judges the degree of applicability of each 
item to the child. Scoring is based on the 
correlation between the pattem of judge
ments over the 100 items and criterial 
pattems usually provided by a group of 
experts. In the original study (Waters & 
Deane, 1985) criterion Q-sorts were used 
for security, dependency, sociability and 
social desirability. Q-methodology allows 
also for the use of criterion Q-sorts for 
theoretically ideal A-, B-, and C-type 
children. Such criterion pattems obtained 
from Dutch expert judges were used in 
this study for the scoring of Q-sorts of 
individual children. 

Attachnient theory postulates discrete 
types of working-mode1 based relation
ships. The question is to what degree Q
sort assessments of attachment quality in 
a relatively large sample of Dutch chil
dren support the hypothesis that such dis
crete attachment-types exist. Absence of 
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such support signals a need to revise the 
Q-sort procedure, and/or the construct of 
'attachment types' . 

The data 

Upon instruction by the author Utrecht 
Psychology students contacted and visited 
a family at their home to collect Q-sort 
data on 'parent-child relationships' . Q
sort judgements were obtained from 
mother and father separately; each parent 
had to complete a Q-sort for a) the target 
child (between 18-45 months), b) the 
older sibling of this target child, going 
mentally back in time when this sibling 
had the same age as the target child has 
now, and c) an 'ideal-child'. Nearly com
plete data are available for 375 families. 
About half of the children are boys. 
Ninety nine ofthese families indicated -
upon request- to be willing to participate 
again in such Q-sorts next year. So, for 
each family six Q-sorts were available : 
[Mother, Father] X [Target child, Sibling, 
Ideal child] . 

The results 

Consistency of similarity to ideal-types 
over type of relationship (mother/father). 

Indices for similarity between a Q-sort 
and one of the three ideal types (A,B,C) 
showed only very moderate mother-father 
consistency: correlations between 
mother's and father's Q-sorts were .41, 
.30, and .42 for the Target child and .52, 
.51 and .58 for the Sibling-child regard
ing respectively similarity to A-, B-, and 
C-ideal type; all coefficients are signifi
cant (p< .01, two-sided, N=241). For the 



' Ideal-child' these correlations were .40, 
.56 and .36, respectively. 

Do the ABC attachment-types dominate 
interindividual differences? 

Alpha-factor analysis on the interrela
tions between mothers ' and fathers ' Q
sorts ofTarget-, Sibling- and Ideal-child 
showed 6 factors with an eigenvalue 
larger than 1.0, which explained in sum 
59% ofthe inter-family/child differences 
(N=236: listwise deletion of cases due to 
missing scores). The varimax-rotated 
factormatrix is shown in Table 1. Factor 1 
shows c1early a Sibling-factor where B-

attachments are opposed to C-attach
ments; similarly factor 3 is a Sibling-fac
tor opposing B- to A-attachments. Factor 
2 is an Ideal-child factor [' sibling inse
curity'] showing the contrast ofB- to A
and C-attachments. Factor 5 is a 'Target 
child'-factor opposing C- to B-type of 
attachments. All factors mentioned previ
ously show a convergence between 
mother and father. Factor 4 is a 'Father
factor' opposing A- to B-attachments for 
Target- and Ideal-child; factor 6 is an 
analogous 'Mother-factor' opposing A- to 
B-attachments for the Target child and -
less c1early- for the Idealchild. 

Table I. Varimax rotated 6-factor solution (alpha-factor analysis) for the interrelations between similarities to 
the th ree Attachment ideal types [A, B, Cl based on Q-sorts by Mother and by Father for each ofthree children 
[Target child, older Sibling when at same age as T, ldeal child). Complete data from 236 Dutch families . 

Q-sort FACTOR 
1 2 3 4 5 6 

Mother/Target/ A .02 .03 -.03 .32 -.11 .65 
MotherlTarget/B -. 11 -.01 -.06 -.07 -.46 -.75 
MotherlTarget/C .18 .06 .08 -. 11 .62 .16 

MotherlSibling/A -.00 .01 .79 -. 11 .08 .16 
MotherlSibling/B -.62 -. 11 -.54 .18 -.08 -.22 
MotherlSibling/C .76 .13 -.12 -.08 .06 . 11 

Mother/ldeall A -.22 .33 .21 .08 -.10 .26 
Mother/ldeal/B -.04 -.77 -.21 .03 -.04 -.29 
Mother/ldeal/C .11 .42 -.09 -.11 .04 .02 

Father/Target/ A .09 -.03 -.02 .67 .01 .27 
FatherlTarget/B -.08 -.01 -.05 -.75 -.54 -.12 
FatherlTarget/C .03 .07 .04 .16 .77 -.10 

FatherlSiblingl A .10 -.00 .69 .24 .04 -.14 
FatherlSibling/B -.63 -.00 -.51 -.35 -.08 .19 
FatherlSibling/C .74 .04 .01 .16 .12 -.04 

Father/ldeall A -.14 .38 .23 .49 -.17 .06 
Father/ldeallB -.05 -.67 -.11 -.41 -.02 .06 
Father/ldeal/C .07 .61 -.10 .04 .11 -.16 
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Apparently, the ABC-typology is not 
strong enough to overrule inter-parental 
or inter-sibling differences. The B-A 
and/or B-C oppositions are only visible 
within specific children (target-, older 
sibling, ideal child). Mother and father 
have orthogonal judgements (factors 6 
and 4) on the B-A quality ofthe target 
child, while at the same time converging 
in the same judgement on the older sib
ling (factor 3). However, the B-A quality 
of the older sibling is independent from 
that ofthe target child (whether judged by 
mother or by father). This is even more 
puzzling, when one assumes that the 
older sibling as well as the target child 
were provided with nearly similar rearing 
conditions by their parents. 

Visibility of attachment types in the Q
sort data. 

Each Q-sort results for each child in a 
pattern of scores on 3 variables: the 
respective similarities to the ABC-types. 
As attachment-theory postulates the exis
tence of discrete types, the following op
erational rule was used to identify a 'very 
pure type': the correlation/similarity for a 
given child with one of the criterion Q
sorts for A-, B-, or C had to be at least 
.60, while at the same time the correla
tions/similarities with the other two crite
rion Q-sorts had to be in the region 
around zero (between -.30 and +.30). As 
a relaxation of the previous rule a 'pure 
type' was defined in a similar way, except 
that the last requirement allowed for op
position to the other two types (correla
tions had to be between -.60 and +.30). 

Table 2. Percentage of 'very pure' and 'pure ' attachment types encountered among Attachment Q-sorts by 
Mother from 99 Dutch families. Percentages for father-data are in brackets wh en different from mother-data. 

Attachment type child judged % 'very pure' % ' pure' cases 
cases 

Target child 0 0 

A (Older) Sibling 0 0 

Ideal child 0 0 

Target child 0 12 [6] 

B (Older) Sibling 0 6 [3] 

Ideal child 0 37[27] 

Target child 0 0 

C (Older) Sibling 0 0 

Ideal Child 0 0 
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For the 'motivated' subsample of99 fam
ilies mothers identified no 'pure' or 'very 
pure types' regarding A- and C-attach
ments; there were also none 'very pure' 
B-types.Only 12 'pure' B-types out of99 
Target children were observed. In the 
Siblings mothers identified no 'very pure' 
A-, B-, or C-types, no 'pure' A- or C
types, and only 6 'pure' B-types. For the 
Ideal-child mothers identified no 'pure' 
or 'very pure' A- or C-types, no 'very 
pure' B-type, but 22 'pure' B-types (out 
of 60 cases). 

Fathers judged analogously. No 
'(very) pure' A- or C-types were found in 
all 3 types of children. Only 'pure' B
types could be found : 6 for the Target 
children (out of 98), 3 for the Siblings 
(out of98), and 16 (out of 59) in the 
Ideal-children. Table 2 gives an overview 
of the results. 

Conclusions 

The pattern of results reported above does 
not support traditional claims of attach
ment theory about the existence of dis-
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crete attachment types, at least when the 
Q-sort is used for data collection. 

The parent-judged attachment quali
ties of a child's relationship with his par
ents are unpredictable from one child to 
another child in the same family. This 
does not support the hypothesis from 
attachment theory that rearing conditions 
have a substantial influence on the forma
tion of the attachment type. 

With regard to the target child moth
ers' judgement was completely independ
ent from fathers' judgement ofthe B-A 
quality of the relationship with this child, 
although there was convergence with re
gard to the B-C quality. 
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E.M. Verweij-Tijsterman, 
J.B. Hoeksma & W. Koops 

111. Maternal sensitivity and 
the quality of attachment of 
dav-care and home-reared in
fants 

Introduction 

In 1978, Ainsworth, Blehar, Waters & 
WaH demonstrated that the quality of 
mother's sensitive behaviors at home is 
significantly related to the security of the 
mother-infant attachment relationship as 
assessed in the Strange Situation. FoHow
ing the findings of Ainsworth et al. 
(1978), empirical support for this associa
ti on between matemal interactive behav
iors and the quality ofthe mother-infant 
attachment relationship is provided by 
several researchers, even though the evi
dence is sometimes weak (Goldsmith & 
Alansky, 1987). The studies are mainly 
based on the observation of mothers who 
take fuH time care of their infants at 
home. For the employed mothers of day
care infants, the existence of this relation
ship is only implicitly assumed (e.g., 
Belsky, 1988; Clarke-Stewart, 1988). 

For this reason the foHowing ques
tions are addressed in this study. Is the 
association between matemal interactive 
behaviors and the quality of mother-in
fant attachment similar for day-care - and 
home-reared infants? And secondly, are 
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the relationships in line with the original 
findings of attachment theory? 

Method 

The sample consisted of 62 one-year-old 
infants. Thirty-two infants visited a day
care centre for a minimum of 20 hours 
per week, the other 30 were fuH time 
cared for at home by their parents. On 
average the mothers of day-care infants 
were employed for 29.03 hours per week 
(sd = 8.00), the mothers ofhomereared 
infants for 3.33 hours per week (sd = 

8.16). 
Three observation scales for matemal 

interactive behaviors were used. Ains
worth's 9-point scale was used in order to 
measure mother's Sensitivity during 
play-sessions with her infant (Ainsworth 
et al., 1978). The Recognition and 
Interpretation scale (R&I), a question
naire developed by Hoeksma & Koomen 
(1991), was utilized to measure the de
gree to which the mother is able to notice 
and understand a variety of infant signais, 
behaviors and moods. The nine 5-point 
rating sc ales of Wijnroks (1994) were 
used to score other aspects of matemal 
interactive behavior during play-situa
tions, such as mother's Tempo, Quality 
of handling, Level of engagement, 
Frequency of vocalization, Frequency of 
positive emotional expression, Quality of 
timing, Non-directiveness, Non-interfer
ence and Responsiveness. These nine 
interactive behaviors were subjected to 
principal component analysis with 
oblimin rotation. This resulted in two 
components that accounted for 74% of 
the variance. Based on these two 
extracted components, two summary 
variables were created: Involvement & 
Stimulation, and Overt Expressions. 



All mother-infant dyads were observed in 
the Strange Situation according to the 
guidelines of Ainsworth et al. (1978). 

The data were analyzed using log-lin
ear modeIs. To that end the interval vari
ables Sensitivity, Recognition & Interpre
tation, Involvement & Stimulation and 
Overt Expressions were dichotomized 
(high versus low scores) on the basis of 
the median value. 

Results 

Table I, containing four subtables, shows 
mothers with low and high scores on the 

variables Sensitivity (TabIe la), Recogni
tion & Interpretation (TabIe I b), Involve
ment & Stimulation (TabIe Ic), and 
Overt Expressions (TabIe ld), divided by 
infants' security of attachment and care 
history. 

For the variabIe Sensitivity the so
called saturated model could not be re
jected (Q2=4.35, Df=l,p<.05). As the 
data demonstrate, the home-reared in
fants of high sensitive mothers are more 
likely to be securely attached then the 
day-care infants of high sensitive moth
ers. In other words, the relationship be
tween sensitivity and the quality of at
tachment is much stronger in the group of 
home-reared infants. 

Table I a, b, c, and d : Mothers with low and high scores on the variables Sensitivity, Recognition & Interpreta
tion, Involvement & Stimulation, and Overt Expressions, divided by infants' security of attachment (A versus 
B) and care history (day-care versus home-reared).' 

T bi 1 S a e a: ensltlvlty Ta bi b el: RecogmtlOn &1 nterpretatlOn 

Day-care Home-reared Day-care Home-reared 
infants' infants ' infants' infants' 
Classifications Classifications Classifications Classifications 

A B A B A B A B 

IIOW 6 9 5 8 
high 4 12 - 16 

I low 4 10 3 8 
high 5 12 2 17 

10 21 5 24 9 22 5 25 

Table Ic ' Involvement & Stimulation T bi Id 0 a e : vert E xpresslOns 

Day-care Home-reared Day-care Home-reared 
infants' infants' infants' infants' 
Classifications Classifications Classifications Classifications 

A B A B A B A B 

IIOW 5 10 5 10 
high 5 11 - 14 

IIOW 7 11 1 10 
high 3 10 4 14 

10 21 5 24 10 21 5 24 

I Due to technical failure, one mother within each group of infants had missing data on the variables Sensitivi
ty, Involvement & Stimulation, and Overt Expressions . Another mother of a day-care infant did not return the 
Recognition & Interpretation questionnaire. 
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The analysis of the variabie Involvement 
& Stimulation gave similar results. The 
saturated model could not be rejected 
(CP=5.12, Df=l,p <.05). It appeared that 
the relationship between mothers' 
Involvement & Stimulation and the secu
rity of attachment is virtually absent for 
day-care infants. The log-linear analyses 
of the variables Recognition & Interpre
tation and Overt Expressions resulted in 
the so-called independence model 
(CP=3.15, Df=4,p =.53 and CP= 6.06, 
Df=4, p =.20). This indicates that the 
infants' security of attachrnent is not re
lated to mothers ' Recognition & 
Interpretation capacities or mothers ' 
Overt Expressions. 

Discussion 

The data of this investigation reveal that 
the well-known relationship between the 
quality of attachrnent and matemal 
interactive behaviors, such as Sensitivity 
and Involvement & Stimulation, was only 
found for home-reared infants. For day
care infants the relationship was hardly 
present. How should this result be inter
preted? 

Could it be that working mothers just 
do not spend enough time with their in
fants to influence the quality of the at
tachrnent relationship? Because other 
studies have shown that the time mothers 
and infants pass together is not related to 
infants' attachment development (see 
Clarke-Stewart, 1988), it is unlikely that 
this is the most plausible interpretation. 
Altematively, is it possible that the qual
ity of the mother-infant attachrnent rela
tionship in the first years of day-care 
infant's life is determined by both the 
quality of care afforded by the mother 
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and by other caregivers? This was sug
gested by Belsky & Cassidy (1994), but 
has not yet been investigated. Future re
search has to clarify whether the quality 
of care of day-care workers actually af
fects the quality of an infant's attachrnent 
to his or her mother. 

The most obvious interpretation, how
ever, is that the Strange Situation does 
not give the same insight into the security 
of attachrnent for home-reared- and day
care-infants. Preliminary data involving 
the same sample, showed that the day
care infants are less distressed by the 
Strange Situation than the home-reared 
infants, that they are more often classi
fied as avoidant when little or no stress 
was experienced, and that the mean rela
tive heart-rate changes of these infants 
were very small, even during the aversive 
episodes ofthe procedure (Verweij
Tijsterman, 1996). The fact that no asso
ciation between meaningful matemal be
haviors, such as sensitivity, and the qual
ity ofthe mother-infant attachrnent rela
tionship could be found for these day
care infants makes it even more reason
able to ask whether the observed strange
situation behaviors of day care infants 
have the same meaning as the strange
situation behaviors ofhome-reared 
infants. 
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P. Zimmermann & K.E. 
Grossmann 

IV. Attachment and 
adaptation in adolescence 

Introduction and research questions 

Various studies in the domain of develop
mental psychopathology have shown that 
good parent-child relationships, self-effi
cacy and effective coping-strategies func
tion as protective factors. These factors 
however are of ten presented in a separate 
and isolated manner. Protective factors 
have quite of ten not been integrated into a 
developmental perspective. Attachment 
theory provides an integrative framework 
for an understanding how these protective 
factors are developmentally interrelated. 
It proposes the development of mentally 
healthy and resilient persons on the basis 
of attachment-related experiences and 
attachment organization (Bowlby, 1988; 
Sroufe, 1989). 

In this study attachment and adapta
tion in adolescence is investigated. In 
three, connected, psychological domains 
the following research questions will be 
answered: 
Attachment and coping in adolescence: 
1. Is the quality of attachment representa
ti on related to coping styles? 2. Does 
quality of attachment in infancy to mother 
or father predict the adolescents' coping 
styles? 

P. Zimmennann & K.E. Grossmann 271 

3. Does mothers ' or fathers' attachment 
representation predict the adolescents' 
coping styles? 
Attachment and personality functioning in 
adolescence: 
4. Does adolescents ' attachment represen
tation correlate with self- and other rating 
of ego-resiliency, helplessness and self
concept? 
5. Does mothers ' or fathers ' attachment 
representation predict the adolescents' 
ego-resiliency, helplessness and self-con
cept? 
Attachment and social competence: 
6. Does adolescents' attachment represen
tation correlate with social competence? 

Method 

Subjects 
In 1992/93 44 adolescents (22 girls, 22 
boys) ofthe origina149 infants (90%) of 
the Bielefeld Longitudinal Study were 
visited at home. The visits took place 
around the 16th birthday. 

Measures 
Infancy. 

Infants were seen in the Strange Situa
tion (Ainsworth, Blehar, Water & Wall, 
1978) with mother at the age of 12 
months and with father at the age of 18 
months (Grossmann, Grossmann, Huber 
& Wartner, 1981; Grossmann, 
Grossmann, SpangIer, Suess & Unzner, 
1985). 

Parents, when children were 6 years old. 
Adult Attachment Interviews (George, 

Kaplan & Main, 1985) were administered 
to both parents and rated by means of the 
Regensburg method for analyzing the 
AAI (Fremmer-Bombik, 1987; 



Grossman, Fremmer-Bombik, Rudolph & 
Grossman, 1988). 

16years. 
Adult Attachment Interview. Adoles

cents were interviewed with the Adult 
Attachment Interview (AAI) (George, 
Kaplan & Main, 1985). The interviews 
were rated by means of the Attachment 
Q-Sort (Kobak, 1993). The method re
sults in a continuous score for secure, 
dismissing, preoccupied and deactivation 
versus hyperactivation. 

California Adult Q-Sort (CAQ). The 
adolescents rated themselves by means of 
the CAQ (Block, 1978; Block, 1989). 
Additional ratings by one best friend, 
their parents and two interviewers (af ter 
the home visit) were composited to 
'others' -rating' score. 

Scores for Ego-Resiliency were de
rived from the correlation of individual 
Q-Sorts with a prototypic Q-Sort (Block 
& Block, 1987). Mega-items were com
posed for Helplessness (see Elder & 
Clipp, 1989) by averaging the following 
items: feels victimized, lacks personal 
meaning, reluctant to act, withdraws 
when frustrated, and assertive (reflected) 
(Self-rating: ex =.63; Other-rating: 
ex =.80). Mega-items for Self-concept 
were composed by averaging: feels satis
fied with self, concemed with own ade
quacy (reflected), intelligent, productive, 
regards self as physical attractive, others 
perceive me as physical attractive, feels 
liked and accepted by others, others see 
me as interesting person, able to be 
charming, have social poise and presence 
(ex =.82). 

Coping-Questionnaire. The Coping
Questionnaire by Seiffge-Krenke (1989) 
has been developed in Germany and used 
also in cross-cultural studies (Shulman, 
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Seiffge-Krenke & Samet, 1987; Seiffge
Krenke, 1990). Subjects are asked to 
mark the employment of any of 20 coping 
strategies in 8 different age-salient do
mains. The questionnaire provides three 
main scales: 
(1) Active Coping using Social Resources 
like "I discuss the problem with friends or 
parents"; (2) A voidinglWithdrawallike "I 
retreat because I think I cannot change 
the situation" or "I won't show my feel
ings and act as if everything would be 
o.k."; (3) Intemal Coping which has been 
split for analysis into: a) Mental Coping 
like "I analyze the problem and think of 
various possible solutions" and b) Emo
tional Appeasement like "I think by my
self, that there always will be problems". 

Friendship-Interview. In a second 
separate interview, adolescents were 
asked about their friendships and peer
relations. Interviews were transcribed and 
rated on the following sc ales (Merkl, 
1995): 
(1) Peer-Integration, (2) Integration in 
School; (3) Friendship-Quality, (4) 
Friendship-Concept, (5) Cross-Sexual 
relationships, (6) Quality of Romantic 
Relationships, (7) Hostility, (8) Conflict
Resolution and (9) Social Anxiety. An 
overall mean score for all 9 scales pro
vided a score for Social Competence. 

Results 

Attachment and coping in adolescence 

All adolescents report more active coping 
using social resources than avoiding/ 
withdrawal or the intemal coping strate
gies, mental coping or emotional appease
ment. Adolescents with a secure attach
ment representation however show more 



active coping using their social resources 
(p<.05, one-tailed) and less Avoiding/ 
Withdrawal strategies (p<.05) compared 
to their insecure counterparts. There were 
no significant differences in the use of 
mental coping or emotional appeasement. 
Figure 1 summarizes the results. There 
were no significant differences in re
ported coping strategies between adoles
cents with a secure or an insecure 

attachment quality to mother in infancy. 
However, adolescents with an insecure 
attachment quality to father at 18 months 
report more AvoidantIWithdrawal coping 
strategies (p<.05) and less active coping 
via social resources (p<.05) than adoles
cents with a secure attachment quality to 
father. There were no significant differ
ences regarding the other scales (see Fig
ure 2). 

I 
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Fig.! . Adolescents' attachment representation and reported coping strategies. 

Emotional Appea.ment 

Mental Coping -Ji!f_IIIMIIlm-, 

Avoidanee -JII •• L---,-l,.., 

Active Coping aling Soeial Resource. __ m~.I!i!. 

o 10 20 

• p<.05 Secure Q Inlecare 

30 
percent 

Fig.2. Attachment qua!ity to father in infancy and adolescents' coping strategies. 
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Fig.3. Fathers' attachment representation and adolescents' coping strategies. 

There were no significant differences in 
reported coping strategies in relation to 
quality of mothers ' attachment 
representation. 

Adolescents whose fathers showed a 
secure attachment representation assessed 
10 years before, when children were 6 
years old report less AvoidantIWith
drawl Coping strategies (p<.05) (i.e., "I 
retreat because I think I cannot change 
the situation"; "I won't show my feelings 
and act as if everything would be o.k.") 
and more Mental Coping (p<.Ol) (i.e., 
thinking of possible solutions; finding 
compromises). There were no significant 
differences regarding the other scales. 

Attachment and personality functioning in 
ado/escence 

Scores for the attachment representation 
dimensions correlate significantly with 
personality functioning measures derived 
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from Block' s Califomia Adult Q-Sort 
(TabIe 1). 

Adolescents with a secure atlachment 
representation show more ego-resiliency, 
a lower level of helplessness and a more 
positive self-concept. A dismissing at
tachment representation is associated with 
a lower level of ego-resiliency, a less pos
itive self-concept and a higher level of 
helplessness. A preoccupied attachment 
representation correlates negatively with 
ego-resiliency and self-concept. For ego
resiliency associations to others' rating 
are even stronger than for self-rating, 
whereas for level of helplessness only 
self-rating yields statistical significance. 
When the children were six years old at
tachment representation of both parents 
was assessed by means of the AAI. There 
were no significant differences in any of 
the measures regarding fathers' attach
ment representation. 



Table I. Correlations between adolescents' attachment dimensions and scores for ego-resiliency, helplessness 
and self-concept. 

Attachment- Ego-resiliency (Block-Q-Sort) 
Q-Sort 

dimensions Self-rating Other -Rating 

Secure .27* .36** 
Dismissing -.22+ -.35** 
Preoccupied -.25* -.35** 
Deactivation vs. 
Hyperactivation -.12 -.23+ 

p one-tailed; + p<. IO; * p<.05; ** p<.OI 

Differences in mean for the measures of 
level of personality functioning are 
shown in Figure 4 for secure and insecure 
attachment groups. Adolescents whose 
mothers 

Helplessness (Block-Q-Sort) Self-Concept 
(Block-Q-Sort) 

Self-Rating Other-rating Self-Rating 

-.31 * -.18 .30* 
.34* .14 -.27* 

-.02 .06 -.20+ 

.41 ** .13 -.21+ 

showed a secure attachment representa
tion when they were six years old rated 
themselves as more ego-resilient (p<.05), 
less helpiess (p<.05; one-tailed) and as 
more positive in self-concept (p<.Ol). 
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Fig.4. Mothers ' attachment representations and means of adolescents' self-rating scores of ego-resiliency, 
helplessness and self-concept. 
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Attachment and social competence in ad
olescence 

A secure attachment representation in 
adolescence is positively associated with 
social competence as assessed in an inter
view (Tabie 2). Correlations for dismiss
ing attachment representations were 
higher than for preoccupied attachment 
representations. Adolescents with a se
cure attachment representation were rated 
higher on integration in peer groups (i.e. , 
more friends and more acceptance in 
peer-group), showed more self-disclosure 
and emotional support in close friend
ships, a higher level of friendship-con
cept, and a more partner-oriented 
conflict-resolution. 

Table 2. Adolescents' attachment dimensions and 
social competence. 

Attachment-Q-Sort Social Competence 
Dimensions Interview-Rating 

(Composite score) 

Secure .60*** 
Dismissing -.61*** 
Preoccupied -.34* 
Deactivation vs. 

Hyperactivation -.53*" 

* p<.05 ; ** p<.OI; * .. p<.OOI 

Discussion 

The results confirm the role of attachment 
experiences in the development of a resil
ient personality and show different influ
ences of both parents on their adolescent 
children. 

The current mental attachment organi
zation assessed by means of the Adult At
tachment Interview is associated with a 
variety of attributes, which reflect flex-
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ibility and an optimistic attitude towards 
encountering challenging situations or 
problems. This can be seen in the associa
tion between an insecure attachment rep
resentation and lower scores for ego-re
siliency. Ego-resiliency is the ability to 
modulate one ' s impulses and feelings in a 
way that is appropriate to problem-solv
ing or social situations. Adolescents with 
an insecure attachment representation are 
Ie ss able to regulate their emotions in an 
appropriate way. This has been shown 
already in other studies (Kobak & Sceery, 
1988; Zimmermann, Gliwitzky & Backer, 
1992), showing that Q-sort-ratings done 
by others correlate even higher with ado
les cents ' attachment representation than 
self-ratings. 

This emotional organization is paral
leled by a cognitive organization. Persons 
with a dismissing attachment representa
tion perceive themselves as more helpiess 
(i.e. , easily victimized, lack ofpersonal 
meaning) and with a Ie ss positive self
concept. Persons with a preoccupied at
tachment representation, rate themselves 
lower in positive self-concept. 

There were also differences on the 
reported behavior strategies. Adolescents 
with an insecure attachment representa
tion reported more avoidant coping strate
gies in problem solving, and less active 
coping strategies in terms of using the 
help of one's social network. This con
firms results of a previous study (Zim
mermann et al., 1992). Adolescents with 
a secure attachment representation were 
in deed able to find support in their social 
network, as they showed more supportive 
friendships and peer relationships. 

A secure working model of attachment 
appears to all ow a person to integrate 
positive as well as negative emotions, 
which serve as realistic appraisals of a 



number of relevant situations. Ego-resil
iency, a low level ofhelplessness, an ef
fective pattem of coping strategies, and a 
positive self-concept are reflections of the 
basic emotional, cognitive and behavioral 
organization ofpersons with secure work
ing models. Thus the organizational qual
ity of attachment theory can explain why 
and how individual attachment organiza
tion can act as a protective factor in de
velopment. 

The relationship to both parents 
showed differential influences on adoles
cents. Adolescents with a secure attach
ment quality to father at 18 months re
ported more active coping using social 
resources and less avoiding coping strate
gies. The influence of a secure attachment 
representation of father was shown also 
in the use of less avoiding and more men
tal coping strategies (i.e., thinking of sev
eral possible solutions or trying to find 
compromises). A secure attachment rep
resentation of mother in contrast was as
sociated with higher ego-resiliency, less 
helplessness and a more positive self-con
cept. Fathers seem to influence the use of 
concrete coping strategies, both on the 
behaviorallevel as well as on the mental 
level, whereas mothers, seem to influence 
more general pattems of emotional regu
lation, optimism, and overall acceptance 
of one's self as a person. The results con
firm Bowlby's concept ofthe important 
influence of the experiences with both 
parents on the development of personal
ity."Ayoung child's experience ofan 
encouraging, supportive and co-operative 
mother, and a little later father, gives him 
a sense of worth, a belief in the helpful
ness of others, and a favorable model on 
which to build future relationships. Fur
thermore, by enabling him to explore his 
environment with confidence and to deal 
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with it effectively, such experiences also 
promote his sense of competence" 
(Bowlby, 1982, p.378). 

Flexible and resilient responses to 
challenging situations and confidence in 
oneself and in others, which develops 
through supportive experiences with the 
attachment figures enable a person to 
effectively cope with demands. The data 
provide evidence for an integration of 
attachment-related experiences and repre
sentations into personality development. 
Describing developmental pathways of 
adaption or maladaptation can be done by 
comparing risk factors and protective fac
tors at different ages separately (Wemer, 
1989), or by looking at mediating factors 
and chain reactions (Rutter, 1990). A de
velopmental approach (see Sroufe, 1989) 
however has the opportunity of describ
ing how current resilient personality fea
tures in adolescence can be influenced by 
current or former family experiences. 
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P. Zimmermann, E. Fremmer
Bombik, G. Spangier & K.E. 
Grossmann 

V. Attachment in 
adolescence: A longitudinal 
perspective 

Introduction and research questions 

One focus of attachment research is on 
continuity of attachment behavior from 
infancy to childhood. Another related 
focus is on attachment representation as 
measured by the Adult Attachment Inter
view (AAI). It has been shown repeatedly 
that parents ' attachment representations 
(Main) are closely related tot infants' 
patterns of attachment behavior 
(Ainsworth). No study however, has yet 
shown longitudinally the developmental 
pathways from infancy and childhood 
attachment pattems to attachment repre
sentations in adolescence. In this study 
the foltowing questions wilt be answered: 
1) Is there an influence of risk factors on 
adolescents' attachment representation? 
2) Does mothers ' attachment representa
tion predict adolescents ' attachment 
representation 10 years later? 
3) Is there a continuity of attachment: a) 
from age 1 to age 16; b) from age 1 to age 
10; c) from age 10 to age 16? 
4) What are the influences on the devel
opment of an 'inner working modelofself 
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and others' (Bowlby) that can be seen in 
the: a) Pathways from infant attachment 
behavior to adolescent attachment repre
sentation in the Bielefeld Longitudinal 
Study?; b) Level of assessment of attach
ment? 

Method 

Subjects 
In 1992/93 44 adolescents (22 girls, 22 
boys) ofthe original49 infants (90%) of 
the Bielefeld Longitudinal Study were 
visited at home. The vi sits took place 
around the 16th birthday. 

Measures 
Infants (Quality of attachment behavior) 

Infants were seen in the Strange Situa
tion (Ainsworth, Blehar, Water & Walt, 
1978) with mother at the age of 12 
months and with father at the age of 18 
months (Grossmann, Grossmann, Huber 
& Wartner, 1981; Grossmann, 
Grossmann, SpangIer, Suess & Unzner, 
1985). 

Parents, when children were su years old 
(Attachment Representation) 

Adult Attachment Interviews (George, 
Kaplan & Main, 1985) were administered 
to both parents and rated by means of the 
Regensburg method for analyzing the 
AAI (Fremmer-Bombik, 1987; 
Grossman, Fremmer-Bombik, Rudolph & 
Grossman, 1988). 

Children (10 years) 
42 Children were visited at home at 

the age of ten. Attachment Interviews 
were done with children and parents 
(Scheuerer-Englisch, 1989). Children's 
interviews were rated regarding: Chil-



dren 's representation of paren tal emo
tional availability: This scale assessed the 
child's representation, whether the par
ents were available in emotional di stress
ing situations (e.g., when sad or anxious), 
whether they noticed the child' s feelings 
and whether they reacted appropriately. 
Children 's attachment strategies in emo
tional distressing situations: This scale 
assessed the reported behavior-strategies 
when the child felt distressed (e.g., sad, 
anxious, helpless, angry). Answers were 
rated on an continuum from being avoid
ing (i.e., keep one's feelings within, retire 
into one' s room, showing a happy face 
instead) to relationship-oriented (i.e., 
seeking support and comfort from par
ents). 

Adolescents (J 6 years) (Attachment Rep
resentation) 

Ado1escents were interviewed with the 
Adult Attachment Interview (AAI) 
(George, Kaplan & Main, 1985). The in
terviews were rated by means ofthe At
tachment Q-Sort (Kobak, 1993) by the 
first three authors. The method provides a 
continuous score for secure, dismissing, 
preoccupied and deactivation vs. hyper
activation. Risk factors were assessed 
with a checklist including parental 
divorce or separation, loss of parents, 
close relatives or friends, mental and 
physical health of both parents and ado
lescents. In addition, information on mal
treatrnent was included from the AAI 
(Zimrnermann, 1994). 

Results 

General information: The distribution of 
AAI classification at age 16 was N=22 
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(50%) secure and N=22 (50%) insecure, 
with no significant gender-difference. 

1. Risk factors in development and at
tachment representation in adolescence 

Juveniles were classified according to 
experienced risk factors as 1) No risk (N= 
24); 2) Parental divorce (N=II); 3) 
Parental illness (N=4), such as mental and 
life-threatening illnesses; 4) Other risk 
factors (N=5), such as loss of close rela
tives, maltreatrnent, severe accidents. 

Risk factors were related to dismissing 
and to preoccupied attachment repre
sentations. Parental divorce or separation 
(N= 11) which in most cases happened 
between 10 and 15 years of age, had a 
major impact on the development of an 
insecure attachment representation, espe
cially on the preoccupation dimension 
(Figure 1). 

2. Intergenerational transmission of at
tachment representation 

Table 1 reveals a significant relation be
tween mothers' attachment representa
tions and the attachment representation of 
their adolescent children. A 2x2 
MANOVA (mothers' AAI x risk factors) 
with the three Attachment-Q-Sort dimen
sions (secure, dismissing, and preoccu
pied) as dependent variables reveals two 
main effects with F(3,35) = 4.5, p=<.OI 
for mothers' attachment representation, 
and F(3,35) = 14.6, p<.OOI for risk fac
tors. 

Table 2a shows the high predictability 
from mothers' attachment representations 
to their adolescent children's attachment 
representations in the absence of risk fac
tors. 
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Fig.l . Adolescents' attachment dimensions and risk status. 

ANOVAwith 

Table I. Distribution of mothers' attachment representations and adolescents' attachment representations. 

Mothers' attachment representations Adolescents' attachment representations N 

Secure Insecure 

Secure 15 7 22 
Insecure 5 14 19 

N 20 21 41 

(Concordance 71 %; X2=7.2, p=.007) 

Table 2. Mothers' and adolescents' attachment representations for adolescents (a) without risk factors and with 
(b) risk factors. 

a) no risk 

Mothers' attachment representations Adolescents' attachment representations N 

Secure Insecure 

Secure 1I I 12 
Insecure 4 7 I1 

N 15 8 23 

(Concordance 78%; X2=7.7, p=.005) 
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b) with risk 

Mothers ' attachment representations Adolescents ' attachment representations N 

Secure Insecure 

Secure 4 6 10 
Insecure I 7 8 

N 5 13 18 

(Concordance 61 %; not slgmficant) 

Whereas Table 2b shows a lack of pre
dictability from mothers ' attachment 
representations to their adolescent chil
dren' s attaChment representation in the 
presence of risk factors, mainly because 
of the effect on the side of adolescents 
with mothers with secure attachment rep
resentations. 

3. Continuity of attachment from infancy 
to adolescence 

3.1 Continuity from infant behavior to 
adolescent representation 

There was na significant relationship be
tween quality of attachment behavior to 
mother or to father in infancy and attach
ment representation of the same children 
at the age of 16 years (Tabie 3, Table 4). 
A MANOV A with the three attachment 
dimensions as dependent variables, and 
risk factors and attaChment quality in in
fancy as factors showed a main effect for 
risk factors. 

Table 3. Attachment quality to mother and attachment representation in adolescence. 

Attachment quality to mother in infancy Attachment representation in adolescence N 

Secure Insecure 

Secure 5 8 13 
Insecure 16 14 30 

N 21 22 43 

(Insecure attachment: Insecure-avOIdant, Insecure-reslstant, DIsorgamzed; )(;2=.8 ; n.s. 

T bi h a e 4 . Attac ment quality to father and attachment representation in adolescence. 

Attachment quality to father in infancy Attachment representation in adolescence N 

Secure Insecure 

Secure 9 9 18 
Insecure 12 12 24 

N 21 21 42 

(Insecure attachment: Insecure-avOIdant, Insecure-reslstant, )(;2=0; n.s. 
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There was no significant statistical inter
action effect between risk factors and at
tachment quality towards parents in in
fancy. 

3.2 Continuity and discontinuity of 
attachment from 1 year to 10 years 

At the age of ten the children were 
interviewed about their representation of 
their parent's availability and about their 
reactions when distressed (sad, anxious or 
angry), or when experiencing problems 
(e.g., test anxiety, quarrel with parents). 
Figure 2 reveals that children who 
showed a secure behavior pattem towards 
mother in the strange situation reported 

25 ,-----

20 

.lil 15 
~ 
i 
i 10 

5 

o '------'--~ 

more relationship-oriented beha vi or when 
distressed, whereas children with an inse
cure attachment quality to mother in in
fancy reported more avoiding strategies 
when distressed. There were, however, no 
differences regarding reported behavior 
strategies in everyday problems. There 
also was no significant difference with 
respect to representation of mother as 
emotionally supportive and available. 
Attachment quality to father did not yield 
significant relations to children's reported 
behavior strategies or representation of 
father as emotionally supportive and 
available. 

Attacb. Bcbav. witb problcml 
Attacb. Bcbav. wbcn diltrcllcd Rcpr. of motbcr al cmot. auilablc 

Nole: AU mealvel al the a,e of tea are iaterYi .... meuvel 

• p<.05 DInsecure • Secure 

Fig.2. Mean ranks ofreported attachment strategies wh en distressed, when experiencing problems and represen
tation ofmother as emotionally available for IO-year-old children being securely and insecurely attached to 
mother in infancy. 
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Table 5. Correlations between attachment dimensions at 16 years and children's representation regarding par
ents' availability and children's attachment strategies at ten years for the whole sample (Total, N=41), and for 
those without paren tal divorce or separation (N= 31). 

Attachment Interview at 10 years 

Representation ofparents' availability Attachment strategies 

Mother Father 

Attachment-Q- Total without Total 
sort at 16 yrs. parental 

divorce 

Secure .18 .49** .13 
Dismissing -.29* -.52** -.22+ 
Preoccupied -.06 -.38* .01 
Deactivation vs. 

Hyperactivation -.29* -.48** -.22+ 

p one-talled; + p< .IO;· p<.05;·· p<.OI 

3.3 Continuity of attachment from 10 
years to 16 years 

Table 5 shows the correlations between 
interview attachment measures at ten and 
the Adult Attachment Interview at 16 
years. For the whole sample, a dismissing 
and deactivating attachment representa
tion at age 16 can be predicted by the 
child' s representation of mother as not 
emotionally available (as a statistical 
trend also for father) as well as by the 
child's avoiding strategy dealing with 
everyday problems (e.g., fear oftest in 
school). Exclusion of the children who 
had experienced parental divorce or sepa
ration raised correlations notably: Secure 
attachment representation in adolescence 
is predicted from the representation of 
both parents as emotionally available and 
from strategies of seeking support from 
parents in emotionally distressing situa
tions at the age of ten, if families had 
stayed together. 
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without 
parental 
divorce 

.50** 
-.51 ** 
-.35* 

-.45 

286 

Experiencing Experiencing Sad-
problems ness, Fear & Anger 

Total without Total without 
parental parental 
divorce divorce 

.13 .38* .15 .29+ 
-.29* -.47** -.19 -.31+ 
.03 -.37* .00 -.10 

-.40** -.56** -.19 -.30* 

4. What are the influences on the develop
ment of an 'inner working modelofself 
and others ' (Bowlby) 

4. J Pathways of infant behavior and at
tachment representation in the Bielefeld 
longitudinal study from 1 to 16 years 

Figure 3 shows the longitudinal rela
tions between parents' and childrens' at
tachment measures ofthe Bielefeld study. 

Our previous analysis revealed the 
relation between parents ' attachment rep
resentation and infants' attachment qual
ity (Grossmann, Fremmer-Bombik, 
Rudolph & Grossmann, 1988). Continuity 
was found from quality of attachment 
behavior to mother at 12 months and nar
rated relationship-oriented attachment 
strategies at ten years of age when dis
tressed. There was however no relation 
between quality of attachment behavior in 
infancy and ten-year-olds' representation 
of parental availability and support in 
attachment-relevant situations. Continuity 
was found again on the representational 



Pathways of attachment in the Bielefeld longitudinal study 

Attachment representation 
mother 

Attachment quality to 
mother 

12 months 10 years 
• Attachment behavior 

when distressed 
Attachment quality 

to father 
• Attachment behavior 

when problems 
Attachment 

18 months 

Î 
I 

• Representation of 
paren tal support 

Attachment 
representation 

father 

Fig.3. Results ofthe Bielefeld Longitudinal Study. 

level from 10 years to 16 years (Tabie 5). 
Risk factors influenced adolescents' at
tachment representations as weIl as the 
continuity from 10 years to 16 years. 
There was a transmission of attachment 
representation from mothers to adoles
cents. 

Parental divorce or separation dimin
ished the relation between mother's at
tachment representation and the ten-year
olds' representation of mothers ' support 
and emotional availability. 

4.2 Assessment of attachment and conti
nuity of attachment: from behavior in in
fancy to representation in adolescence. 

The results of this study also lead to 
the question whether continuity of attach
ment from infancy to adolescence 
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depends on the level of measurement of 
attachment. Figure 4 shows the level of 
continuity of attachment in connection to 
the level of assessment of attachment. 
There is continuity on the attachment be
havior level from I year (observed) to 10 
years (reported), but not to the represen
tationallevel. On the level of representa
tion, however, there is continuity from 10 
years to 16 years. 

Discussion 

The results show three major impacts on 
the development of specific attachment 
organizations in adolescence. 

I. Criticallife-events, like parental di
vorce or life-threatening illnesses of 



Assessment of attachment and continuity 

Observation 

1 year 

Attachment 
behavior 

10 years 

Attachment 
behavior 

16 years 

Strange Situation (Not observed) 

Attachment 
behavior 

(Not observed) 

Interview L ~? 
Reported 

attachment 
behavior 
strategies ? 

Interview 

Attachment Attachment 

Representation ~ Representation 
(Parents • emotional 

availability) 

Interview AAI 

Fig. 4. Relations between different assessment levels of attachment. 

parents injluence the discourse about 
attachment related topics (AAI) . 

The development of intemal working 
models of attachment is the result of the 
actual experiences with the attachment 
figures. 

" ... the varied expectations of accessability 
and responsiveness of attachment figures dif
ferent individuals develop during the years of 
immaturity are tolerably accurate reflections 
of the experiences those individuals actually 
have" (Bowlby, 1972, p.202). 

The availability and supportiveness of 
the attachment figures is clearly restricted 
by parental divorce, even years before the 
actual separation of parents (Block, Block 
& Gjerde, 1986). 
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"Tbe 'potentialloss of or separation fiom' 
an attachment figure of course is an important 
factor in attachment theory as • experiences of 
separation fiom attachment figures, whether 
of short or long duration ( ... ) all act ( ... ) to 
divert development fiom a pathway that is 
within optimum limits to one that rnay lie 
outside them" (Bowlby, 1973, p.369f). 

The parental availability can be restricted 
as weIl by parentallife-threatening ill
nesses or mental illnesses. Moreover, se
vere accidents of the children can make 
them more demanding towards their par
ents (Bowlby, 1982) and as a possible 
result this can change their working 
model of parents as effective caregivers 
as a consequence of the threat to their life 
(see also Ainsworth, 1990). Preoccupied 



attachment representation was influenced 
most by the experience of risk factors. 
This sheds new light on the development 
of this insecure attachment pattem. 

IJ. Mothers ' attachment representation is 
related to quality of attachment behavior 
in infancy as weil as to the adolescents ' 
attachment representations, but no conti
nuity was found for the children them
selves. 

The intergenerational transmission of at
tachment from parents to child can be 
seen from mother's representation via her 
sensitivity to the infant's communications 
in attachment relevant situations 
(Ainsworth et al., 1978; Grossmann et al., 
1985; Van IJzendoom, 1995). 

In the present study we found trans
mission on the representationallevel con
firming the mothers ' influence on their 
children' s attachment organization in 
adolescence as well. In the Bielefeld 
study, mothers with secure attachment 
representations were seen by their ten
year-old children as more supportive and 
available (statistical analysis without ju
veniles who experienced parental divorce 
or separation). Conclusion: One pathway 
of intergenerational transmission of at
tachment in adolescence can be seen in 
the emotional availability of the mothers. 

lIJ. Continuity of attachment can be 
shown at the attachment behavior level 
from infancy to childhood, and at the rep
resentationallevel from childhood to ad
olescence. 

a) Theory 
The results enlighten Bowlby's concept 
that the determinants of development of 
an attachment organization are "the 
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experiences he (an individual) has with 
his attachment figures during his years of 
immaturity - infancy, childhood and ad
olescence" (Bowlby, 1983, p.41). The 
tenets of attachment theory regarding 
continuity were clearly formulated in 
Bowlby's first volume ofthe attachment 
trilogy: 

"Thus, too much of prognostic signifi
cance must not be read into the statement that 
at the first birthday a couple is likely to have 
established a characteristic pattem of interac
tion. All that it means is that for most couples 
apattem that is likely to persist is by that time 
present" (Bowlby, 1969, p.348). 

"All recent evidence shows that any state
ment about a child of twelve months himself 
showing a characteristic pattem of attachment 
behaviour, distinct from the interactional pat
tem ofthe couple ofwhich he is a partner, 
and implying some degree of autonomous 
stability, is certainly mistaken, and that the 
behavioural organisation of a child of that age 
is much Ie ss stabie than is that of the couple 
ofwhich he is the partner" (Bowlby, 
1969.1982, p.349). 

Bowlby did not expect stability of an in
fant's attachment organization without 
stability in the caregiving situation. 

"There is ample evidence that during the 
flTst year or two the stability of attachment 
pattem thus far described is a property more 
of the couple in which the child is a partner 
than of the behavioural organisation within 
the child himself. As the months pass, how
ever, the inner organisation of attachment 
with its working model of attachment figure, 
becomes ever more stabie. As a consequence 
not only does it resist change but it does so 
increasingly" (Bowlby, 1982, p. 364f). 

The development of intemal working 
models of the attachment figures and of 



oneself are reflections of one's experi
ences with the caregivers. Autonomous 
stability of these working models can be 
expected only after adolescence. Their 
development is dependent on the actual 
emotional availability of parents in the 
first years of life, and the expected paren
tal availability until adolescence. 

" ... the period during which attachment 
behavior is readily activated, namely from six 
months to about five years, is also the most 
sensitive in regard to the development of 
expectations of the availability of attachment 
figures; but that nevertheless sensitivity in 
this regard persists during the decade af ter the 
fifth birthday albeit in steadily diminishing 
degree as the years of childhood pass" 
(Bowlby, 1973, p.202-203). 

We consider the present study as a 
first step toward analyzing the transfor
mation from ethological interaction in 
infancy to meaningfully interpretable in
ner working models in adolescence or 
adulthood. 

b) Measurement 
The data of this study show that continu
ity mayalso depend on the kind of mea
sure of attachment. The continuity at the 
level of (observed or reported) attach
ment behavior can be seen from 1 year to 
10 years. Infants who seek their mother in 
the Strange Situation are more likely to 
seek their parents ' comfort and support in 
middle childhood. This can be se en as a 
kind of continuity at the level of proce
dural knowledge (what to do when feel
ing bad). The continuity at the represen
tationallevel can be se en from 10 years 
to 16 years (reports of whether parents 
are available when needed). Children 
who represent their parents as supportive 
and available are more likely to have a 
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secure attachment representation in ado
lescence. This continuity may reflect the 
coherence of declarative knowIedge, i.e., 
to proof the semantic memory with epi
sodic memory ("be truthful, succinct, rel
evant and clear", see Main, 1991). 

IV The development of inner working 
models of self and the attachment figures 
in the Bielefeld Longitudinal Study shows 
lawful continuity and discontinuity. 

The results demonstrate the plasticity of 
the developing attachment organization 
and the strong influence of life-events 
which change the interactional pattem of 
parents and children at least until adoles
cence. They also show that there is no 
simple continuity from attachment behav
ior pattems in infancy to the state of mind 
regarding attachment in adolescence. 
Stability as weIl as change in the develop
ment of working models of attachment 
are not by chance but are influenced and 
can be described in a lawful and theoreti
cally clear way. 

A replication if this study is presently 
prepared with our second longitudinal 
sample in Regensburg with emphasis on, 
so far, missing links between adolescents' 
attachment representations and behavior 
data. Main, Kaplan and Cassidy (1985) 
started the 'move to the level ofrepre
sentation '. The results of this study sug
gest a necessary 'move back' to the level 
of (attachment) behavior in order to see 
how one level influences the other. 

References 

Ainsworth, M.D.S., Blehar, M.D., Wa
ters, E. & WaIl, S. (1978). Patterns of 
attachment. A psychological study of 



the Strange Situation. Hillsdale, NJ: 
Erlbaum. 

Ainsworth, M.D.S. (1990). Some consid
erations regarding theory and assess
ment relevant to attachments beyond 
infancy. In M.T. Greenberg, D. 
Cicchetti & C.M. Cummings (Eds.), 
Attachment in the preschool years. 
ChicagolLondon: University of Chi
cago Press. 

Block, J.H., Block, J. & Gjerde, P.F. 
(1986). The personality of children 
prior to divorce: A prospective study. 
Child Development, 57,827-840. 

Bowlby, J. (1969). Attachment and loss, 
vol. 1: Attachment. New Vork: Basic 
Books. 

Bowlby, J. (1973). Attachment and loss, 
vol. IJ: Separation: Anxiety and an
ger. New Vork: Basic Books. 

Bowlby, J. (1982). Attachment and loss 
(2nd ed.), vo/. 1: Attachment. London: 
Hogarth Press and Institute of Psycho
Analysis. 

Bowlby, J. (1988). A secure base. Clini
cal applications of attachment theory. 
London: TavistockIRoutledge. 

Fremmer-Bombik, E. (1987). 
Beobachtungen zur Beziehungsqua
lität im zweiten Lebensjahr und ihre 
Bedeutung im Lichte mütterlicher 
Kindheitserinnerungen (Observations 
of attachment quality in the second 
year of life and its meaning with re
spect to maternal memories of her 
childhood). Dissertation, Universität 
Regensburg. 

George, C, Kaplan, N. & Main, M. 
(1985). An adult attachment interview. 
Unpublished manuscript, University of 
California at Berkeley. 

Grossmann, K., Fremmer-Bombik, E, 
Rudolph, J. & Grossmann, K.E. 
(1988). Maternal attachment represen-

P. Zimmermann et al. 291 

tations as related to patterns of infant
mother attachment and maternal care 
during the first year. In R.A. Hinde & 
J. Stevenson-Hinde (Eds.), Relation
ships within families . Oxford: Claren
don Press, 241-260. 

Grossmann, K.E., Grossmann, K., Huber, 
F. & Wartner, U. (1981). German 
children' s behavior towards their 
mothers at 12 months and their fathers 
at 18 months in Ainsworth's Strange 
Situation. International Journalof 
Behavioral Development, 4, 157-181. 

Grossmann, K. , Grossmann, K.E., 
Spangier, G., Suess, G. & Unzner, L. 
(1985). Maternal sensitivity and new
borns' orientation responses as related 
to quality of attachment in northern 
Germany. In I. Bretherton & E. Wa
ters (Eds.), Growing points in attach
ment theory and research. 
Monographs of the Society for Re
search in Child Development, 50, 233-
278. 

Kobak, R.R. (1993). The Attachment-Q
Sort. Unpublished manuscript. 

Main, M. (1991). Metacognitive knowI
edge, metacognitive monitoring and 
singular (coherent) versus multiple 
(incoherent) model of attachment: 
Findings and directions for future re
search. In CM. Parkes, 1. Stevenson
Hinde & P. Marris (Eds.), Attachment 
across the life cycle (pp. 127-159). 
LondonJNew Vork: Tavistock/ 
Routledge. 

Main, M., Kaplan, N. & Cassidy, J. 
(1985). Security in infancy, childhood 
and adulthood: A move to the level of 
representation. In I. Bretherton & E. 
Waters (Eds.), Growing points in at
tachment theory and research. Mono
graphs of the Society for Research in 
Child Development, 50, 66-106. 



Scheuerer-Englisch, H. (1989). Das Bild 
der Vertrauensbeziehung bei zehn
jährigen Kindern und ihren Eltern: 
Bindungsbeziehungen in längschnitt
/icher und aktueller Sicht. (Represen
tations of trust-relationships in ten
year-olds and their parents: Attach
ment relationships in longitudinal and 
present perspective). Unpublished 
Doctoral Dissertation, Universität 
Regensburg. 

Van IJzendoom, M.H. (1995). Adult at-

Attachment in adolescence 292 

tachment representations, parental re
sponsiveness, and infant attachmentA 
meta-analysis on the predictive va lid
ity ofthe Adult Attachment Interview. 
Psychological Bulletin, J J 7, 387-403. 

Zimmermann, P. (1994). Bindung im 
Jugendalter. Entwick/ung und 
Umgang mit aktuellen Anforderungen. 
(Attachment in ado/escence: Deve/op
ment and coping with current 
demands). Unpublished Doctoral Dis
sertation. University at Regensburg. 



Y. van Beek & A. Verschoor 

VI. Early responsivity and 
speech-Ianguage development 
in preterm infants 

Responsivity during early mother-infant 
communication is generally considered as 
important for the subsequellt speech- and 
language development of children. This 
link between early communicative behav
ior and later development is especially 
relevant for preterm infants, as 
differences from the fullterm pattem have 
been frequently reported in both domains. 

In an earlier study (Van Beek, 
Hopkins & Hoeksma, 1994) we examined 
infant and matemal responsivity in a full
term group and three groups of preterm 
infant-mother pairs at 6, 12 and 18 weeks, 
corrected age. All four groups consisted 
of 6 mother-infant pairs. Responsivity (or 
predictability) was quantified by means 
of loglinear analyses and information 
statistics. That is, for both mother and 
infant it was determined whether the like
lihood of the ongoing beha vi or was influ
enced by the previous behavior of the 
partner, while accounting for auto-cor
relational effects. 

No differences were found between 
the groups in matemal responsivity. A 
lack of matemal response was uncommon 
and nearly always co-occurred with a 
lackofinfantresponse. Infant 
responsivity, however, did differ between 
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the groups, particularly at the age of 12 
weeks. A lack of response was most fre
quent in preterm infants who were not 
only bom too soon, but also too small for 
gestational age (4 out of 6). Only a few 
infants from the two preterm groups with 
appropriate birthweights (1 ofthe infants 
bom before 32 weeks and 2 of the infants 
bom af ter 32-34 weeksofpregnancy) 
were not responsive to their mother's be
havior. All fullterm infants responded to 
their mothers. 

Firstly, the present study will further 
analyze the specific behavioral pattems of 
the non-responsive infants at 12 weeks of 
age. We already noted (Van Beek et al., 
1994), that the lack of infant response 
was mainly due to a lower variability in 
the infants' behavior, i.e. , one behavior 
was shown for most of the time. Some of 
the infants stilllooked at their mother's 
face for most ofthe time (they did not yet 
look at their own extremities like the full
term infants), while hardly emitting any 
positive facial or vocal expressions. In 
other infants ' looking away from the 
mother' was the most prominent behav
ior. Now we will try to find more exact 
boundaries that can identify non-respon
sive infants from responsive ones on the 
basis oftheir behavioral pattem(s) only. 
This way we attempt to find a method 
that can be used in a clinical setting. 

Secondly, the predictive value of these 
behavioral pattems will be examined for 
the subsequent speech and language 
performance at 18, 22 and 30 months of 
age in a group of preterm infants (N=25). 



Methods 

Subjects 
• 25 healthy pre term infants (and their 

mothers) : pregnancy <35 weeks and no 
inbom errors or additional medical 
complications (severe IVH, IRDS or 
asphyxia). Eight were small-for-gesta
tional age (SGA=birthweight < plO) 
and 17 appropriate-for-gestational age 
(AGA=birthweights ~ p25), ofwhich 7 
were bom af ter 28-31 and 10 after 32-
34 weeks ofpregnancy. 

• 15 healthy fullterm infants (and their 
mothers). 

Procedures 
• Micro-analysis of 6 minutes of video

recordings of mother-infant play in a 
standardized lab situation at 12 weeks 
of corrected age. 

• Dutch vers ion of the Preschool Lan
guage Scale (PLS)' at 18, 22 and 30 
months of corrected age, consisting of a 
scale for auditory comprehension and 
one for verbal expression. Quotients are 
expressed as (test age/norm age) x 100. 
A quotient of <85, which is equivalent 
to a delay of about 3 months, is consid
ered less optima!. 

• Active vocabulary at 18, 22 and 30 
months corrected age: all spoken words 
the parents could indicate. Five catego
ries were distinguished: 1 (no words), 2 
(1-10 words), 3 (11-30 words), 4 (31-50 
words) and 5 (>51 words). 

1 The main reason for selecting this instrument 
instead of the Reynell-test lies in its minimal use of 
items requiring motor ski lis. This makes the test 
more suitable for infants at risk for (mild) motor 
impairments. 
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Results 

Behavioral patterns of non-responsive 
infants at 12 weeks post-term 

Seven of the 18 preterm infants from 
our previous study were termed non-re
sponsive on the basis of the loglinear 
analyses. Two of them spent most of the 
time (62.6% and 65% respectively) not 
looking at the face ofthe mother. Four 
others did not yet look at their own hands. 
They mainly looked at mother's face 
while only showing few positive facial 
and/or vocal expressions. The seventh 
infant was an exception, as she and her 
mother were extremely positive for the 
majority of time. This should be consid
ered as an artifact of the analyses due to 
the lumping of all positive behaviors in 
one category.2 

Thus, two pattems are seen in non-re
sponsive infants. The first is character
ized by a lack of attention for the face of 
the mother, here defined as 'looking away 
from the mother for 60% or more'. The 
second pattem involves the absence of 
looking at the own extremities in combi
nation with a low expressivity. The distri
bution ofthe frequencies ofpositive ex
pressions in the sample of 25 preterm in
fants indicated three clusters: from 1-4.5 
(N=9), from 6-10 (N=7) and above 11.5 
per minute (N=9). A frequency of less 
than 5 per minute was taken as a cut-off 
point indicating low expressivity. In do
ing so, 2 of the 11 infants originally 
termed 'responsive' on the basis ofthe 
loglinear analyses did also comply with 

2 Infant and mother were highly responsive to each 
other's positive behaviors (e.g., many imitations). 
The same 'artifact' was found in one ofthe full
term infant-mother pairs. 



Table I . Specificity, sensitivity and predictive values for the Comprehension (Comp.) and Expression (Expr.) 
tasks of the Preschool Language Scales (PLS) and for the active vocabulary (A V of non-responsive versus 
responsive infants). 

PL PLS PLS AV22 
18 months 22 months 30 months months 

Comp. Expr. Comp. Expr. Comp. Expr. 
Specificity 0.83 0.73 0.75 0.79 0.69 0.83 0.91 
Sensitivity 0.80 0.86 \.00 0.86 0.67 0.7Q 0.82 

Predicl. va/ues 
non-responsive 0.80 0.60 0.56 0.67 0.44 0.78 0.90 
responsive 0.83 0.92 \.00 0.92 0.85 0.77 0.83 

At 18 and 22 months scores <85 on the PLS are regarded as less optima!. At 30 months only 4 infants had 
quotients <85. Therefore a score < 100 is reflected. 
For the AV a distinction is made between being in category 5 or not (all but 3 ofthe fullterm infants were in this 
category). 
The distinctions reflect a relatively slower development, not a disorder. Also 4 fullterm infants had one or both 
quotients < 85 at 18 months and < 100 at 30 months. At 30 months the quotients we re generally higher than at 
18 and 22 months in all groups of infants. At all three ages the non-responsive preterm infants scored signifi
cantly lower than both the responsive preterm infants and the fullterm group. 

these criterion.3 Only one ofthe 15 fuIl
term infants complied with the criteria, 
indicating that these behavioral pattems 
are typical for the preterm population.4 

Responsivity and language performance 
Interactions of 25 preterm babies (in

cluding 16 from the previous study) were 
screened for the existence of one of the 
two 'non-responsive' behavioral pattems 
described above. Tbis resulted in 11 non
responsive (4 pattem 1 and 7 pattem 2) 
and 14 responsive infants. 
Table 1 shows the specificity, sensitivity 
and predictive values of this distinction 
for language comprehension and expres-

3 In the following analyses they are regarded as 
non-responsive. 

4 This infant had scores < 85 at 18 months for both 
comprehension and expression. 
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sion at 18, 22 and 30 months of corrected 
age. As the active vocabulary at 18 and 
30 months hardly showed variability 
(most infants in category 3 and 5 respec
tively), only the results at 22 months are 
displayed. 

Conclusions and discussion 

Tbe data indicate a considerable relation
ship between early infant responsivity 
and later speech and language develop
mene 
For comprehension the predictive value 
for the non-responsive infants becomes 

5 This relationship is considerably higher than the 
one between language performance and indices of 
the medical background like the distinction on the 
basis ofbirthweight status (SGA versus AGA) or 
pregnancy duration «32 versus 32-34 weeks). 



less strong with age. This indicates that 
part of these infants eventually reached a 
level of comprehension that is compara
bIe with the responsive infants. The rela
tionship between responsiveness and ex
pressive abilities (including AV) shows a 
more stabie pattem. 

These preliminary findings indicate 
that in preterm infants it is not so much 
matemal responsivity (as expected by 
'classical' attachment theory), but rather 
infant responsivity that bears a relation
ship with later speech and language 
development. This link suggests a conti
nuity in the infants' communicative abili-
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tes that should be further examined in 
arger groups. However, we should bear in 
mind that this link does not necessarily 
point to a causal relationship; a third fac
tor (e.g.,mild neurological differences) 
may underlie sub-optimal performance in 
both domains. 
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M.L. Genta & A. Brighi 

VII. Loss of control and nega
tive behaviors in two-month
old infants in social and non
social situations 

Introduction 

Loss of con trol over events is a frustrat
ing experience for very young infants. 
Although the ability of young infants to 
leam contingencies is well established, 
only general negative emotions like fuss
ing and crying have been reported in 
response to loss of control. Lewis, 
Alessandri and Sullivan (1990) report the 
presence of anger and intensified actions 
in infants as young as 8 weeks in 
response to violation of a leamed expec
tancy (when the infants loose control over 
the expected outcome in a 
leaming/extinction procedure). 

The Still Face situation, in which 
mothers freeze their face and stop talking 
to their infants has a stressful effect on 
young infants. Toda and Fogel (1993) 
have found systematic changes in infant 
gaze direction, facial expressions and 
manual action in response to matemal 
still face in 3-month-old children. They 
suggest that disturbed 'emotional ' 
responses in young infants involve the 
who Ie body and the pattems of action in a 
context. 
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Greater activity, more distress brow, and 
negative expressions during the still face 
sequence (Field, Vega-Lahr, Scadifi & 
Goldstein, 1986) suggest that the viola
tion of expectancy and mother's emo
tional unavailability are more distressing 
for young infants than being left alone. 

Main question 

Does violation of a leamed expectancy in 
two different conditions, namely: the ex
tinction phase in non-social contingency 
and the Still Fase situation elicit different 
expressive and motor behaviors in 2-
months-old infants? In other words, does 
a brief period of non-reward following 
consistent reward elicit different negative 
reactions when the stimulus is the mother 
versus a toy? 

Method 

Subjects 
Sixteen 2-month-olds (5 males and 11 
females) and their mothers participated in 
the study. All infants in the study were 
first-bom and full term at birth: none had 
a history ofbirth complications or neuro
logical deficits. 

Apparatus and procedure 
Infants and their mothers were observed 
in a specially equipped room in Fiesole 
hospital, near Florence, Italy. All infants 
were randomly tested in two different 
conditions. 

In the Still Face situation they were 
sitting on an infant seat at a height that 
allowed face-to-face interaction with the 
mother while she was seated. Three 
consecutive mother-infant face-to-face 



episodes were observed in the same order 
for all subjects: normal face, still face, 
resuming normal face by mother. Each 
episode lasted one minute. 

In the contingency learning situation 
infants were sitting in the same infant seat 
with a string connected to a Velcro wrist
cuff (Alessandri, Suil ivan & Lewis, 
1990). A pulling movement of the string 
in any direction triggered a 1.5 seconds 
activity of a toy (teeter-totter) provided 
with a carillon sound. Sufficient slack 
permitted hand-to-mouth movement be
fore drawing the string taut. The experi
mental procedure was divided in 'base
line', 'acquisition' and 'extinction', last
ing respectively 1 minute, 3 minutes and 
2 minutes. 

During 'baseline', operant levels of 
responding were established, during 
'acquisition' subjects received a period of 
contingent stimulation in which the 
audio-visual stimulus occurred af ter an 
arm-pull; during 'extinction' infants had a 
two minutes period of non-reinforcement. 

The frequency of arm-pull responses 
per minute served as a measure of leam
ing. Leaming was defined as two times 
the base-rate of arm-pulling: the mean 
per-minute arm-pulling rate af ter three 
minutes of stimulation had to be two or 
more times the mean base rate. Only the 
subjects who reached this criterion were 
included in the study. 

Co ding 
The expressive and motor behavior 
categories coded were mutually exclusive 
and exhaustive (gaze, jacial expressions, 
vocalizations, hands and body 
movements). Coders were unaware ofthe 
hypothesis. Categories were coded, from 
videotape, in terms ofjrequencies (num
ber of initiatives) and durations . Behav-
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iors were coded second by second, for 1 
minute of still face (second episode) and 
the first minute of the extinction phase of 
the contingency condition. 

Results 

The number of initiatives (frequencies) 
and the duration of Smiling were signifi
cantly higher during the still face than 
during the extinction condition (number 
ofinitiatives: t(15)=-2.37, p<.03; for du
rations: t(15)=-2.54, p<.02) (see 
Figure 1). 

The duration of Short Vocalizations 
was longer in the social situation; mean 
of7.4 sec. for vocalizing during the Still 
face, and 3.6 sec. during extinction in the 
contingency leaming situation (t(15)= 
-2.57, p<.02) (see Figure 1). 

The number of initiatives for Distress 
Brow was significantly higher in the 
extinction phase of the contingency 
leaming situation than in the Still face 
condition (t(15)=2.36, p<.03). The same 
was true for the number of initiatives of 
Whimpering (t(15)=2.60, p<.02). 

Discussion 

Our results support the hypothesis of dif
ferentiated behavioral pattems exhibited 
by infants at two months in a social and a 
non-social condition. It is known from the 
literature that from the spontaneous com
munication episode to the Still Face epi
sode, infants systematically change their 
behaviors, decreasing smiling and in
creasing neutral expressions (Toda & 
Fogel, 1993). Our data show that, not
withstanding the expected decrease in 
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socia1 behaviors directed to mothers, 
at least smiling and short vocalizations 
are significantly more present in the 
vio1ation of expectancy conceming a 
socia1 event, than in the vio1ation of 
expectancy conceming a non-socia1 
one. It wou1d be worthwhi1e to investi
gate how these differentiated pattems 
deve10p in the first semester of life, in 
view of the remarkab1e changes in 
infant's behavior around three/four 
months. 
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J. Ruel 

VIII. Maternal regulation of vi
su al attention in 2- to 4-
month-old infants 

Purpose 

Mutual gaze has been shown of 
paramount importance in early mother
infant interaction. How partners are at
tuned has been extensively studied. How
ever, the link between mutual gaze and 
cognitive development still needs to be 
investigated in the first months of life. 

Attention to objects is basic to cogni
tive development. In 5-month-old infants, 
matemal stimulation toward objects scaf
folds infants' attention, and fosters in
fants' self-controlled attention 3 months 
later (Pêcheux, Findji & Ruel, 1992 ; 
Findji, Pêcheux & Ruel, 1993). But be
fore that age, that is, during the period of 
primary intersubjectivity (Trevarthen, 
1979), infants are described as more in
terested in their mothers than in objects. 
However, little is known about young 
infants' exploration of objects during 
face-to-face interaction. 

Mutual gaze may help the child to 
leam how to control his own attention, as 
the mother participates in attention get
ting and attention holding, coordinates 
her stimulation with the child's arousal so 
that the situation is a pleasurable one. The 
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focus of attention may be herself or an 
object. 
We investigated here whether a link 
exists between early mutual gaze and at
tention to objects, both synchronically 
and diachronically. We hypothesize that 
the amount of mutual gaze should be re
lated to attentional abilities, as they may 
be evaluated during face-to-face interac
tion including objects and in a visual ha
bituation task. 

Method 

A sample of 20 full-term, healthy infants 
and their mothers was observed longitudi
nally using the following design (see Fig
ure 1). Face-to-face interactions were re
corded during 5 minutes, first without 
objects, and then with three age appropri
ate toys. Mothers' and infants' activities 
(gaze, facial expressions, posture, vocal
izations ) will be analyzed. Here prelimi
nary results conceming gaze are pre
sented: Infant's gaze: At the mother; Not 
focussed (casual attention); At own ex
tremities; At an object; mother's gaze: At 
the infant's face; At the infant's body; At 
objects. 

Habituation was assessed through an 
infant-controlled procedure. Several indi
ces ofhabituation will be considered: to
tal time to reach criterion, baseline, regu
larity etc .. 

Results 

1. Frequency of gaze shifts 

During face-to-face interaction infants 
change their focus of attention quite fre
quently (15 to 20 times per minute), with 



Fig. I . The longitudinal design. Only the highlighted cells will be commented upon. 

no significant differences between situa
tions (no object vs. object) or age. Situa
tion makes a difference for the mothers, 
who change their focus of attention two 
times more when objects are present (10 
times vs. 5 times per minute) This may be 
useful information for infants. 
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2. Percentage of time on various targets 

While mothers spend most of their time 
looking at their infant, infants do not keep 
looking at their mothers: a large percent
age of time is devoted to casuallooking. 
With age another target is discovered: the 
hands. 

4 mD 

_ mDther ~ casual ~ hands 

Fig. 2. Frequencies in the face-to-face without objects. 
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Fig. 3. Frequencies in the face-to-face with objects. 

When objects may be presented by the 
mothers, infants preferentially look at 
them, even the youngest subjects, with an 
important increase with age. 

3. Mean durations of fzxations 

Direct face-to-face looks at mother are 
longer than casuallooks (5 vs. 3 sec), at 2 
and 3 months. At 4 months both last the 
same time. When mothers present ob
jects, looks at mother are quite short (2 
sec), the duration of looks at objects in
creases with age (7, 11, and 15 sec). 

4. Variability 

On any index large variability between 
dyads is observed : for example, look at 
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mother at 2 months varies from 17% to 
97%, look at objects from 6% to 78%. 
Infants who look much at mother when 
no object is present also look much at 
objects at the same age (r=.59). Infants 
who look long at objects at 2 months do 
the same at 3 months (r=. 53). 

5. Habituation 

Infants whose mean duration of looks at 
mother is high at 2 months are fast 
habituators at 3 months. 

Discussion 

These preliminary results pertain only to 
a part ofthe larger longitudinal study (ac-



cording to the design depicted in Figure 
1); more over only a subsample was ana
lyzed, at a few measurement points of 
the study. As such, these results do not 
answer the question of possible links be
tween mother-infant-interaction and the 
development of attentional abilities. Fa
cial expressions, vocalizations and pos
tures need to be considered in a dynamic 
perspective. Conceming habituation, total 
time to reach criterion does not capture 
entirely the organization of attention: lags 
between fixations need to be considered. 

However, the present results already 
raise a number of questions conceming 
infants' ocular activity and the interpreta
tion of looks offmother as OAZE AVER

SION. Gaze aversion is usually evaluated 
from the percentage of time spent off 
mother. First, for the same age, discrepant 
va lues are obtained in different studies 
(Van Beek, 1993): how can these discrep
ancies be explained ? Second, the inter
pretation of such percentages must be 
qualified if one considers other indices of 
visual activity. 

In the investigated situations, the 
mother keeps looking at the infant, and 
termination of mutual gaze is virtually 
always initiated by the infant. But shift 
from mother to something el se may be 
initiated by an interfering stimulus: hands 
or object. Then the shift would come 
more from an attraction than from an 
aversion. Furthermore, at any observed 
age, infants change their fixation point 
quite frequently, with no difference be
tween situations. Keeping a long fixation 
may be problematic for the ocular system, 
which needs to move. Finally, ifmutual 
gaze teaches the infant to control his at
tention, it must include both going to and 
away from a fixation point. Then mutual 
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gaze would be optimal only if it also al
lows for shifts away from mother. 
Thus, the relation between mutual gaze 
and attention control may not be linear. 
Moreover, age needs to be taken into ac
count. In 2-month-olds the duration of 
look at mother without object is linked to 
the duration of look at objects. A number 
of 4-month-olds reject face-to-face with
out objects, and look at objects is maxi
mum at that age. 

To discover possible links between 
early mutual gaze and subsequent 
attentional abilities, both stabilities and 
changes with age, on pertinent indices, in 
infant, mother, and the dyad, need to be 
investigated. 
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A. Chasiotis, U. Riemen
schneider, R. Restemeier, 
M. Cappenberg, S. Völker, 
H. Keiler & A. Lohaus 

IX. Early infancy and the evo
lutionary theory of socializa
tion 

Introduction 

The evolutionary theory of socialization 
by Belsky, Steinberg and Draper (1991) 
assumes divergent developmental path
ways considered to promote reproductive 
success in the context in which they have 
arisen (see Figure 1). Some ofthe basic 
assumptions are: Childhood experiences 
can be seen as determinants of the indi
vidual psychosocial and somatic develop
ment. If the family context is character
ized by marital discord and by inadequate 
resources, behavioral problems in the 
child are more likely to occur. Such a 
stressful rearing environment during 
childhood leads to behavioral disorders 
during childhood, to an earlier pubertal 
development, to unstable pair bonds and 
to insensitive parenting towards the own 
child(ren). Thus, childhood experience, 
psychosocial and somatic development 
can be seen as determinants of individual 
reproductive strategies on a continuum 
ranging between a more 'quantitative' 
(Type 1) and a more 'qualitative' 
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(Type 2) reproductive strategy. In sum, 
the theory assumes intra-individual and 
intergenerational continuity of mating 
and parenting behavior: If a parent had a 
stressful childhood (e.g., divorce ofthe 
parents), insensitive parenting is pre
dicted towards his/her children. The two 
studies described here are aimed at test
ing the developmental significance of 
contextual variables in early childhood. It 
is not only assumed that (the representa
tion of) childhood experiences is decisive 
for individual development, but also that 
these representations can lead to 
intergenerational continuity ofbehavioral 
pathways. 

Assumptions 

Ultimately, the assumption of intra- and 
intergenerational continuity can only be 
tested with longitudinal data. Results 
from two studies will be reported here. In 
the first study, questionnaire data are col
lected to test the assumptions stated be
low. The second longitudinal study can 
be seen as a pilot study to determine the 
validity of the questionnaire data of the 
first study. 
The assumptions are: 
1. Representations of childhood experi

ences have a significant influence on 
intraindividual development and on 
(the representation of) actual behavior 
(study 1). 

2. Ifmatemal behavior is influenced by 
the representation of childhood expe
riences, and if matemal behavior has 
an impact on attachment foI1'liation of 
the child, then these representations 
can influence the resulting quality of 
infant attachment (study 2). 



3. Since the intergenerational continuity 
assumptions relate also to somatic 
development and sexual behavior, 

quality of infant attachment is related to 
the onset of a) puberty and b) sexual ex
periences (study 2). 

Type 1 

marital discord 
high stress 

inadequate resources 

harsh, rejecting 
insensitive, inconsistent 

insecure attachtment 
mistrustful internal working 

model 
opportunistic interpersonal 

orientation 

aggressive 
noncompliant 

o 
+ 

anxious 
depressed 

early maturationlpuberty 

earlier sexual activity 

short-term, unstable 
pair bonds 

Iimited parental 
investment 

Level A: 
Family context 

I" Level B: 
I Child rearing 

Level C: 
Psychologieall 

Behavioral 
Development 

Level 0: 
Somatic 

Development 

Level E: 
Reproductive 

Strategy 

Type 2 

spousal harmony 

adequate resources 

sensitivie, supportive, 
responsive 
positively affectionate 

secure attachtment 
trusting internal working 
model 
reciprocally-rewarding 
interpersonal orientation 

later maturationlpuberty 

later sexual activity 

long-term, enduring 
pair bonds 

greater parental 
investment 

Fig. I . Developmental pathways of different reproductive strategies. 
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Method 

Study I: The subjects ofthe first study 
were taken from a cross-cultural sample 
of 510 subjects (353 females and 157 
mal es) from Germany, Greece and Great 
Britain (cf. Chasiotis & 
Riemenschneider, 1995). Mean age is 30 
years, with a range of 17 to 73 years. The 
subjects answered a questionnaire con
sisting of 289 items based on the assump
tions of Belsky, Steinberg and Draper 
(1991). The variables of interest are the 
following: 
• Level A (family context): a) financial 

resources during pre school years; 
b) (positive and negative items on) 
spousal harmony; c) (positive and neg
ative items on) family climate. 

• Level B (child rearing): (positive and 
negative items on) parental attitudes 
during childhood. 

• Level C (psychosocial/behavioral de
velopment): a) behavioral disorders 
during childhood; b) financial re
sources during school years; c) behav
ioral problems during puberty. 

• Level D (somatic development): a) 
onset of acceleration of growth, b) on
set of menarche. 

• Level E (reproductive strategy): a) age 
at first sexual experience; b) age at 
first sexual intercourse; c) (positive 
and negative items on) own spousal 
harmony; d) (positive and negative 
items on) parental attitudes toward 
own children; e) personality disorder. 

The last variabIe on personality disorder 
is the only one which is not composed 
from the items of the questionnaire on the 
evolutionary theory of socialization. lts 
values are based on a questionnaire on 
the sense of socioemotional reciprocity 
which was answered by a subset (N=152) 
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ofthe subjects. The higher the score on 
this scale, the higher the distortion of 
socioemotional reciprocity, which is re
lated to many personality disorders of the 
DSM-IIIR and DSM IV (cf. Chasiotis, 
1995). All variables are composed from 
items with sufficiently high reliability. 
The assumptions of the first study will be 
tested using multiple regression analysis. 
Study 2: The subjects ofthe second study 
were taken from a sample of 60 German 
middle class married mothers with their 
firstborn healthy children. Mean age of 
the mothers is 31 .5 years with a range of 
20 to 44. The mothers were videotaped 
with their children at home at the age of 
three months and during the strange situ
ation when the children were twelve 
months of age. Additionally, the mothers 
answered the questionnaire on the evolu
tionary theory of socialization. Matemal 
sensitivity when the children were three 
months of age was rated by two trained 
observers. Attachment classifications 
were made by two other trained observers 
who were unaware of the aims of the 
study. Since the differentiation between 
insecure-avoidant and insecure-ambiva
lent attachment is not of interest here, 
statistical analyses will be restricted to t
tests between securely and insecurely 
attached children. 

Results 

First assumption: Table 1 shows the re
sults of the first assumption. 



Table I. Childhood representation, intraindividual development and intergenerational continuity. (Multiple 
linear regression analysis, N=between 82 and 137). 

Dependent Multiple Rl Adjusted F sign. beta sign. Significant 
Variables R R Square F T Independent 

(Level) Variables 

Level B: .74 .56 .53 19.8 .0001 .48 .0001 I. Positive family climate 
Positive parental .30 .0048 2. Positive spousal har-
attitudes mony 

Level B: .80 .64 .61 27.8 .0001 .47 .0001 I. Negative family climate 
Negative paren- -.29 .0001 2. Financial resources 
tal attitudes dur- -.22 .0079 3. Positive family climate 
ing childhood .20 .0150 4. Negative spousal har-

mony 

Level C: .46 .22 .15 3.21 .0029 .43 .120 Negative parental attitudes 
Behavioral during childhood 
disorders during 
childhood 

Level C: .54 .29 .22 3.78 .0003 .27 .0430 Negative family climate 
Behavioral during childhood 
problems during 
puberty 

Level D: .38 .15 .03 1.23 n.s. -.39 .0410 Financial resources during 
Onset of late childhood 
menarche 

Level E: No significant effects 
Positive parental 
attitudes towards 
own child(ren) 

Level E: .82 .67 .66 230 .0001 .68 .0001 I . Negative parental 
Negative paren- attitudes of own parents 
tal attitudes to- .83 .69 .68 125 .0001 .25 .0023 2. Negative own spousal 
wards own harmony 
child(ren) .84 .70 .70 89.5 .0001 -.12 .0140 3. Positive own spousal 

harmony 
.85 .72 .71 71.8 .0001 -.13 .0160 4. Negative family climate 

during childhood 

Level E: .40 .16 .15 18.5 .0001 .39 .0001 Parental negative attitudes 
Sen se of socio- during childhood 
emotional 
reciprocity 
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Overall, the assumptions could be con
firmed. Only the positive parental atti
tudes towards the own child(ren) could 
not be explained with any variabie. But 
an even more remarkable drawback is the 
seemingly lacking influence of early 
childhood variables on the onset of men
arche, one of the core assumptions of the 
model. This is even more surprising 
given the fact that ifthe onset ofmenar
che of subjects who experienced a di
vorce of the parents during childhood is 
compared to the onset of those who grew 
up in intact families, female subjects who 
experienced a divorce of their parents 
during childhood got into puberty seven 
months earlier than those fiom intact 
families (12 .5 compared to 13.1 years, 
see Figure 2). 

years 

This significant difference in the onset of 
menarche is neither a) due to age differ
ences between the two groups (ANOVA 
with age as covariate shows no effect) 
nor b) to characteristics of the sample 
(randomization of a subsample even 
down to 30% of the whole sample still 
shows a significant difference). Addition
ally, not only the financial resources dur
ing childhood were (perceived as) signifi
cantly lower in families of divorced par
ents than in families with parents of sub
jects who did not divorce during child
hood (N=274; t=2.74, p=.007), but the 
onset of the first sexual intercourse was 
also reported to be more than 13 months 
earlier in the group of subjects with di
vorced parents (17.25 years compared to 
18.38: N=327; t=2.35, p=.019, see Figure 
2). 

~----------------------------I 

18 

16 

14 

12 

10~------a-g-e-a-t-m-en-a-~-h-e-----L---a-g-e-a~tt~ff~st~s~~~u~a/~m~t=er=co~u=rs=e--J 

marital stability in childhood 

• parents divorced tz] parents didnnt divorce 

Fig. 2. Marital stability in childhood and somatic development. 
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Since these findings are all concordant 
with the predictions of the model but are 
in contrast with the results of the multiple 
regression analysis testing the influence 
of childhood variables on the onset of 
menarche, these incompatible results 
might be due to a still insufficient 
operationalization of the relevant child
hood variables. 

Second assumption: As can be se en in 
Figure 3, securely attached children have 
mothers who remember having perceived 
significantly more spousal harmony be
tween their parents during childhood than 
mothers of insecurely attached infants. 

4,5 

3,5 

2,5 

1,5 

Although all variables show a trend in the 
expected direction, matemal sensitivity at 
an early age does not predict later attach
ment. Actual contextual variables like 
actual spousal harmony show no signifi
cant difference either. This lack of influ
ence makes the reported difference in the 
representation of spousal harmony of the 
own parents during childhood even more 
remarkable. 

Third assumption: As can be seen in Fig
ure 4, although none of the variables 
reaches a significant difference, all vari
ables show a trend in the expected direc
tion. 

O,5~------L-------L-______ ~ __ ~~~======J 
:ipouul harmony 

ol p"~llh in 
Inolheu ' 

c> ildhood 

pusililll! parenlal 
attitudes In 

mothers' 
(' hiltlhuod 

1It',alin' Plu'e lil a l 
atliludu in 

llIutht'rs' 
dlÎltJllUud 

liUlI t'1' 1I 11. I aclual spou::Ial 
seusiti\'ily in lhe har m ony 

IIli rd 111(/11111 

atlaclullellt c1usificatioD 

• secure attachment Dinsecure attachmeot 

Fig. 3. Mothers' childhood and infants' attachment. 
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Fig. 4. Mothers ' "I)matic development and infants ' attachment. 

The descriptive differences in our opin
ion are impressing enough, though: In 
mothers of insecurely attached children 
a) the onset of the acceleration of growth 
occurred more than two years earlier 
(9.33 years compared to 11.5 years), b) 
menarche occurred more than seven 
months earlier (12 .29 compared to 12.9 
years), c) the first sexual experience took 
place more than one year and Jour 
months earlier (14.29 compared to 15.7 
years) and d) the first sexual intercourse 
occurred almost nine months earlier 
(16.29 compared to 17 years) in the 
group ofmothers with insecurely at
tached children. 

Conclusion 

Overal!, the results of the first study are 
mainly concordant with the assumptions 
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derived from the evolutionary theory of 
socialization. The second assumption 
could be confirmed too. Perhaps partly 
due to the smal! sample size of the sec
ond study, the results conceming the 
third assumption show only a trend - al
though impressing enough - in the ex
pected direction. 

The disadvantage of questionnaire data 
is that one cannot decide whether pattems 
are only due to similar subjective repre
sentations of actual and past experiences 
rather than mirroring influences of 'real' 
childhood experiences on 'real ' actual 
beha vi or. Although the second study re
veals promising interconnections be
tween questionnaire data and behavioral 
ratings, the question conceming the rela
tion between 'real' experience, represen
tation and intergenerational continuity 



can only be answered in large-scale lon
gitudinal studies. 
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P.F. de Jong, P.P.M. Leseman 
& A. van der Leij 

x. Affective quality of mother
child interaction as a predictor 
of children I s school achieve
ment: Evidence for a situation 
specific relationship 

Several studies suggest that affective 
bonds between parent and child influence 
children's cognitive development. 
Research on attachment, for example, 
indicates that in task situations secure 
attachment relationships are associated 
with more harmonious interactions and 
that securely attached children show 
more exploratory behavior, persistence 
and enthusiasm for the task at hand (De 
Ruiter & Van IJzendoom, 1993). In the 
present study we examined the associa
tion between the affective quaIity of the 
mother in mother-child interactions at the 
age of 5 on the child's school achieve
ment at the end of grade 1. 1bree issues 
were addressed: (a) whether this associa
tion is dependent on the specific task sit
ua ti on in which the mother-child interac
tions are observed, (b) whether the asso
ciation is dependent on the domain of 
school achievement examined and (c) 
whether the association might be due to 
the socioeconomic status of the family 
and/or the mental ability of the child. 
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Method 

Participants 
Participants were 66 children (30 boys 
and 36 girls) who took part in a longitudi
nal study on the determinants of school 
careers. Of these children, 33 came from 
Dutch families, 12 from Turkish and 21 
from Suriname se immigrant families. 

Measures 
Socioeconomic status. This variabIe is 

based on the occupation of the father and 
the educational level of the father and the 
mother. 

Mother's affective quality in interac
tion. Mother-child interactions were vid
eotaped in two tasks, when the child was 
5 years of age. In the Book Reading task 
the mother was required to read a book to 
her child. In the Sorting task 21 pictures 
of common objects had to be sorted by 
the child with the mother's help. Mother's 
affective quality, e.g., supportive pres
ence, respect for child ' s autonomy, confi
dence toward child, was rated using the 
scales of Erickson, Sroufe & Egeland 
(1985). For each task one sum score was 
computed. 

Child's Vocabulary. The child's vo
cabulary was assessed at the age of 5 
years with a test which is similar to the 
Peabody Picture Vocabulary Test. On 
each item the child was required to select 
the picture (out of four alternatives) that 
represented a given word. 

School Achievement. Regular school 
achievement tests for word decoding, 
reading comprehension, spelling, arith
metic facts and arithmetic comprehension 
were administered at the end of grade 1 
(a ge 7). 



Results and conclusions 

The correlation between mother's affec
tive quality in the Book Reading task and 
the Sorting task was .62. For each task, 
therefore, separate regression analyses 
were performed to examine the relation
ship between mother's affective quality 
and school achievement (see Table 1). 
Mother's affective quality during the 
Sorting tasks was hardly related to school 
achievement, but a systematic relation 
was found between affective quality on 
the Book Reading task and four of the 
five achievement tests. On Spelling, 
Reading Comprehension and Arithmetic 
Comprehension this relation could be 
explained by SES, ethnicity and the 
child's age 5 vocabulary. For Word De
coding the relation remained significant 
after controlling for these variables. The 
results suggest that long-term effects of 
the quality of early mother-child relations 
on school achievement can only be found 

between interaction quality in specific 
task situations and specific domains of 
achievement. Only the quality of mother
child relationship in tasks tied to specific 
school activities seems to be a predictor 
of school achievement. 
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Table I . Standardized regression weights of the prediction of school achievement at age 7 from mother's 
affective quality in the Book Reading task and in the SOTting task when the child was 5 years ofage 

Reading A. Arithmetic A. 

Mother's Affective 

Quality Control Variables WO RC SP AF AC 

Book Reading None .47·· .27· .29· .19 .26+ 
SES, Eth .31·· .09 .28+ .17 .15 
SES, Eth, A5V .24+ -.04 .19 .14 .09 

SOTting None .20 .08 .12 .19 .26· 
SES, Eth -.01 -.01 .06 .12 .12 
SES, Eth, A5V -.06 -.07 .01 . \0 .09 

Nate. Reading A. = Reading Achievement; Arithmetic A. = Arithmetic Achievement; SES = Socioeconomic 
status; Eth = Ethnicity; A5V = Age 5 Vocabulary; WO = Word decoding; RC = Reading Comprehension; SP 
= Spelling; AF = Arithmetic facts; AC = Arithmetic Comprehension. 
+ p < . \0; • p < .05 . •• p < .01. 
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T. Olthof 

XI. Parent-child interaction un
der conditions of environmen
tal stress: Exploring the use of 
neural network simulations 

The present study is based on the 
assumption that our theorizing about 
parent-child interaction, and on dyadic 
interaction in general, might benefit from 
simulations of such interactions using 
artificial interactants instead of real hu
man beings. Provided that these artificial 
systems are in key respects similar to the 
human beings that they represent, such 
simulations would open possibilities that 
are not available in research on real-life 
dyadic interactions. For example, it 
would be possible to experimentally cou
ple certain types of children with certain 
types of parents or to experimentally ma
nipulate the pressure of environmental 
circumstances. 

There are several reasons to believe 
that neural or connectionist networks 
share enough characteristics with the hu
man cognitive system to make it worth 
the effort to explore their use in simula
tions of parent-child interaction. First, 
neural networks resembie the human cog
nitive system in terms ofhow they react 
to extemal stimulation. Like the human 
cognitive system, but unlike traditional 
computer programs, a network does not 
need clearly-defined problems or perfect 
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examples of a category to give responses 
that are at least approximately appropri
ate. Second, developmental theorists have 
recently claimed that the human cogni
tive system, like a neural network, be
longs to the class ofnon-linear dynamic 
systems (Van der Maas & Molenaar, 
1992; Van Geert, 1994). Ifvalid, this im
plies that human beings, unlike many 
mechanical systems, are likely to respond 
non-linearly to gradual changes in envi
ronmental stimulation. For interaction 
research, in which we deal with two sys
tems that do not only respond non-lin
early to environmental changes, but also 
to each other's responses, this implies that 
gradual changes in environmental pres
sure are likely to affect the nature of the 
interaction in ways that are difficult to 
predict in advance. 

Based on the above-mentioned and 
other considerations (see Olthof, 1995) 
the present study will use two different 
varieties of a network representing a par
ent (further referred to as MomNet) who 
interacts with two varieties of another 
network representing a child (further re
ferred to as KidNet). Both MomNets vary 
in terms of their responsivity to KidNet's 
responses and both KidNets vary in terms 
oftheir irritability, that is, they are differ
entially sensitive to negatively valenced 
extemal stimulation. 

In this simulation both experimental 
approaches that were discussed above are 
combined. That is, four dyads represent
ing the orthogonal combinations of re
sponsive versus non-responsive 
MomNets and irritable versus non-irrita
bIe KidNets, will be examined in terms of 
how they respond to a gradual increase in 
environmental pressure. 



Method 

The simulation consisted of two phases. 
In the first phase the required KidNets 
and MomNets were constructed using 
McClelland and Rumelhart's (1988) bp 
program. To save space, the details of 
network construction will be omitted 
from this report (but see Olthof, 1995). 
Suffice it to say, that four three-layer 
back propagation networks were con
structed in such a way that the output of 
one network could serve as the other net
work's input and vice versa. In addition, 
an architecture was used that makes the 
networks sensitive to temporal 
sequences. By using different training 
regimes, the MomNets were made 
differentially sensitive to the KidNet's 
responses, whereas both KidNets were 
made equally sensitive to MomNet's in
terventions, but differentially sensitive to 
two types of extemal stimulation. The 
extemal stimulation is taken to represent 
two different sources of negatively 
valenced environmental stimulation to 
which KidNet responds with two differ
ent types of negative evaluative emo
tional signals. 

In the interaction phase four KidNet
MomNet dyads were formed by coupling 
the irritable and the non-irritable KidNets 
to the responsive and the non-responsive 
MomNets. A testing scheme was 
designed to assess each dyad's ability to 
endure increasing pressure from two dif
ferent environmental sources. Specifi
cally, each dyad was tested using the 
same 16 sequences of test patterns, each 
ofwhich contained 47 patterns. Each se
quence can be thought of as a period of 
47 time units in which a constant envi
ronmental source continues to bother the 
child and in which the parent mayor may 
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not succeed in comforting the child. In 
the first sequence KidNet was confronted 
with a low-intensity version of one of the 
two types of extemal stimulation. In the 
next seven sequences the intensity of this 
stimulation was gradually increased. In 
the remaining eight sequences the same 
range of intensity values was used for the 
second type of environmental stimula
tion. The dependent variabIe was the time 
course of the intensity of KidNet's 
responses within each sequence. 

Results 

For the dyad consisting ofthe responsive 
MomNet and the non-irritable KidNet, all 
16 sequences were characterized by oscil
lating patterns ofboth KidNet's responses 
and MomNet's interventions. Although 
the build-up of KidNet's responses be
came increasingly faster when situational 
pressure increased, MomNet was always 
able to calm down KidNet. 

The unresponsive MomNet, in con
trast, did not succeed in calming down 
any KidNet she interacted with. Although 
the interactions with the irritable and the 
non-irritable KidNets differed in terms of 
how fast the KidNets' responses 
increased in intensity, the non-responsive 
MomNet intervened in both cases too late 
and too weak to substantially affect the 
KidNets' responses. 

When dealing with the irritable Kid
Net's responses to one type of extern al 
stimulation, the responsive MomNet suc
ceeded in calming down KidNet for all 
intensity levels. With the second type of 
extemal stimulation, however, the inter
action in this dyad changed dramatically 
depending on the intensity of the extemal 
stimulation. The most interesting se-
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Fig. 1. The time course of the irritable KidNet's responses to the combination of constant environmental stimula
tion and the responsive MomNet's interventions, as a function ofthe intensity ofthe extemal stimulation. (Solid 
lines = KidNet's response; dashed lines = MomNet's intervention). 

quences from this range are presented in 
Figure 1. 

As can be seen in Figure 1, as long as 
the environmental pressure did not ex
ceed the intensity level of .6, MomNet 
was reasonably successful in calming 
down KidNet, but in the range between .6 
and .8 the pattem suddenly changed. 
From .8 onwards MomNet's interventions 
were no longer sufficient to calm down 
KidNet and both networks ended in emit-
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ting a stabie pattem of high intensity re
sponses. 

Discussion 

The most important conclusion is that it 
does seem to be possible to use neural 
networks to simulate dyadic interaction. 
The networks' characteristics and the 
experimental manipulations were only 



intended as rough approximations of 
some theoretically relevant variables. I do 
not claim, therefore, that the obtained 
results are in any way substantially rele
vant to the field of attachment research. 
Nevertheless, the results seem to be suffi
ciently plausible and interesting, to war
rant further attempts to fine tune the char
acteristics of the networks and the experi
mental manipulations to the needs of the 
field. 

References 

Olthof, T. (Submitted). Understanding the 
origins of disturbances in adult-child 

The use of neural network stimulations 318 

interaction: A neural network simula
tion study. 

McClelland, J.L. & Rumelhart, D.E. 
(1988). Explorations in parallel dis
tributed processing: A handbook of 
modeis, programs, and exercises. 
Cambridge, MA: MIT PresslBradford 
Books. 

Van der Maas, H. & Molenaar, P. (1992). 
A catastrophe-theoretical approach to 
cognitive development. Psychological 
Review, 99, 395-417. 

Van Geert, P. (1994). Dynamic systems of 
development. Change between com
plexity and chaos. New Vork: Har
vesterlWheatsheaf. 



J. Zevalkink, J.M. Riksen
Walraven & C.F.M. van 
Lieshout 

XII. The context of mother
child interaction in two urban 
communities in Bandung, 
Indonesia 

General background of the study 

This research project focuses on early 
mother-child interaction in two socio
economically different Sundanese urban 
communities in Bandung, Indonesia. The 
theoretical framework of this study is 
Bowlby's attachment theory with mater
nal sensitivity as a core variabIe. Sensi
tivity will be studied in relation to char
acteristics of the cultural and socio-eco
nomic context of mother-child interac
tion, and in relation to security of attach
ment and competence development of the 
child. Three main research topics con
cern: (1) the context ofmother-child in
teraction in two Indonesian communities; 
(2) maternal sensitivity in relation to con
text characteristics, and (3) quality ofthe 
mother-child attachment relationship and 
children 's competence in relation to ma
ternal sensitivity. This report describes 
the study in which te first research topic 
is examined. 
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The context of early mother-child 
interaction 

Studying the context of early mother
child interaction in a non-western society 
may help us understand its impact on ma
ternal sensitivity and child development. 
Over a number of years, Bronfenbrenner 
has stressed that we have to take into ac
count the context in which human devel
opment occurs. We will use his ecologi
cal model as a way of structuring context 
data. The model envisages context as a 
set of concentric rings, each ring influ
encing the ring adjacent to it. The child is 
placed at the center of the model. Sur
rounding the child are: (1) the immediate 
environment, which contains all the peo
ple, physical objects, and settings with 
which the child has direct contact; (2) the 
social context consisting of the family 
social network and its economic situa
tion, and (3) the cultural context which 
consists ofbeliefs, values, and guidelines 
for behavior that people in a particular 
society tend to share. In each of the three 
concentric rings we have identified five 
domains which we expect to encompass 
possible determinants of early mother
child interaction. These domains have 
been called: family structure, education, 
wealth, health, and residential mobility. 

Aims 

The present study aims to describe the 
context of early mother-child interaction 
by constructing ecologically meaningful 
variables that can be related to matemal 
sensitivity, attachment quality and com
petence development in further studies. 
We intend to make an intra-cultural com
parison ofthe context of early mother-



child interaction in two socio-economi
cally different Sundanese communities. 

Method 

The sample consists of 80 families with 
children under six years of age evenly 
distributed according to sex and age. Of 
these 80 families, 48 families belong to a 
community consisting mostly of families 
with a low socio-economic status 
(Loompoor), and 32 families belong to a 
community which contains more low
middle socio-economic status families 
(Sheraton). Both communities are located 
in the northem outskirts of Bandung, 
West-Java. 

Developmental psychological as well 
as anthropological methods have been 
used in order to safeguard methodologi
cal validity. Data with re gard to the con
text of early mother-child interaction 
were gathered by means of: (1) a 'cen
sus', yielding basic data related to the 
five domains; (2) loca} records ofhealth 
registration; (3) a semi-structured inter
view focusing on parental values and atti
tudes; and (4) subscales ofthe HOME 

('Home Observation for Measurement of 
the Environment') to assess the quality of 
the immediate environment. 

Results 

On conceptual grounds, measures were 
assigned to the five domains in each of 
the three contexts. Next, we performed 
factor analyses on these measures, sepa
rately for each domain in each context. 
Not all measures assigned to a particular 
domain in one of the contexts easily 
formed one single variabie. In all but four 
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instances factor analysis resulted in a 
one-factor solution. The resulting 19 fac
tor scores constitute the context-vari
ables. The pattem of intercorrelations of 
the context-variables shows that family's 
education, wealth, and health are interre
lated and relatively independent of family 
structure and mobility. Families in 
Loompoor had parents that more of ten 
had been remarried, were more mobile, 
and more of ten came from a village in
stead of an urban area than families in 
Sheraton. 

Conclusions 

Families in Loompoor were less edu
cated, less wealthy, less occupied with 
preventive health care, and more mobile 
than families in Sheraton. We can con
clude that the context of mother-child 
interaction contains more stressful condi
tions in Loompoor as compared to Shera
ton, which may have a negative impact 
on the quality of parenting in these low 
SES families. For example, low SES par
ents have less opportunities to foster their 
child's development because oftheir rel
atively restricted physical conditions as 
compared to low-middle SES parents. 
Furthermore, the stress of remarriage 
may have a negative impact upon the 
quality of parenting in the Loompoor 
families, just as their relatively great mo
bility and their poorer nutritional and pre
ventive health status. Developmental re
search has shown that support from social 
networks may buffer against the negative 
effects of stress in parenting. The ex
tended family, for example, could be a 
source of support for the families in 
Loompoor. The two SES groups, how
ever, did not differ on the extensiveness 



ofthe family. Thus, there is no reason to 
believe that social support compensates 
for poverty in the Loompoor low SES 
families. Similarly, relatives of low SES 
families can contribute less informational 
support because they have a lower level 
of education than relatives of low-middle 
SES families . 
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Although OUT study only deals with the 
context of parenting in one culture in ln
donesia, our results may provide insights 
into the impact of context-variables on 
the quality of parenting in other cultures 
as weU. The impact of context-variables 
on early mother-child interaction in lndo
nesia will be shown in a next study. 
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