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Abstract
The present longitudinal follow-up study had two main goals. Firstly, this study aimed to describe
aspects of maternal interactive/communicative behaviour that could be considered constitutive in
sensitive responsiveness. Secondly and most importantly, it aimed to find predictive relations
between characteristics of mother-infant interaction around the onset of infant intentional
communication and subsequent child communicative and linguistic development.
The participants were 27 Finnish-speaking mothers and their healthy first-born infants. Analyses
of the amount and types of maternal and infant communicative acts as well as maternal responses to
infant signals were carried out from videotaped free-play samples at the infants' age of 10 months. In
addition, the CARE-Index was used to rate maternal sensitivity and infant co-operativity. At 12
months, children's communicative and linguistic skills were assessed by using the MacArthur
Communicative Development Inventories and the Communication and Symbolic Behaviour Scales.
At 30 months, the Reynell Developmental Language Scales III was used to assess comprehensive and
expressive language.
The results suggest that maternal activity in eliciting interaction and conversational interchanges
is characteristic of sensitive responsiveness around the onset of infant intentionality. However, very
distinctive aspects of verbal behaviour that might be constitutive in sensitive responsiveness were not
found — probably as a result of considerable individual variation in all aspects of maternal as well as
infant interactive/communicative behaviour that were analysed. As predictors of communicative and
linguistic skills at 12 months, both maternal and infant characteristics made a significant contribution.
In general, the predictive relations found were quite specific. In turn, except for the predictive validity
of maternal sensitivity for comprehensive language at 30 months, later language outcomes were
predicted only by children's communicative and linguistic skills at 12 months, suggesting that over
time, language development becomes increasingly child-driven. Individual differences in early
communicative capacities may also to some extent mask the language-facilitating effects of
parenting. On the other hand, some potentially facilitating effects of parental behaviour may be
elicited by the infant's well-advanced communicative skills. The importance to acknowledge
transactional processes in parent-child interaction is highlighted — both in future research and
clinical applications.

Keywords: child development, child-directed speech, early vocabulary, individual
differences, infant co-operation, intentional communication, maternal sensitivity, motherinfant interaction, prediction, prelinguistic communication, symbolic play, transactional
processes, verbal responsiveness
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1 Introduction
The acquisition of communicative and linguistic capacities is undoubtedly a complex
process likely to be affected by several factors. In fact, Chomsky (1965) claimed that due
to its complexity it is not possible for a child to learn language through adult speech,
which is often ill-formed, incoherent, and complex. This contention constituted a critical
argument in Chomsky’s formulation of the nature of the innate structure available to the
language learner. Soon afterwards, Chomsky’s claims were challenged by a series of
studies of child-directed speech (CDS) – or more specifically, maternal speech. After the
first demonstration of the variety of ways CDS differs from adult-to-adult speech, new
research questions emerged concerning particularly the role of CDS in child language
acquisition (for a review see Harris 1996). Subsequently, aspects such as fine-tuning of
the structural and conceptual complexity of adult’s speech to the child’s developmental
level were found to facilitate language acquisition. Besides this, the importance of
semantic contingency of adult utterances to the child’s previous utterances or actions as
well as focus of attention, i.e. aspects often referred to as responsiveness, has been
stressed in defining the language-facilitating elements of adult interactive behaviour.
In fact, most of the descriptions of optimal social structures between mothers and their
young children share the fundamental assumption that episodes of contingent,
reciprocating social responses between mother and child are facilitative for various
dimensions of early development (see Dunham & Dunham 1995). This requires maternal
skills in monitoring the child’s visual attention and action closely and then responding
promptly, contingently, and appropriately – abilities also incorporated in the original
definition of sensitivity by Ainsworth, Bell, and Stayton (1974). In practice, however, in
many studies of the role of maternal responsiveness in child language development
merely the frequency of responses has been measured without any qualitative analyses of
responses, which may distinguish it from sensitive responsiveness. In spite of similar
overall frequency of responses, two mothers may differ in the types of responses they
exhibit as well as in the target activities to which they respond. Hence, Tamis-LeMonda,
Bornstein, and Baumwell (2001) have ended up suggesting that responsiveness may be
more profitably studied as a multidimensional construct. In turn, as regards the concept of
sensitivity, even if many attempts have been made to develop it further and define its
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constitutive elements, it is not abundantly known to what extent sensitivity is reflected in
a mother’s speech to her child.
According to the social-pragmatic view on language development, children acquire
language as an integral part of their social interactions with other persons (Bruner, 1983).
Bruner was also among the first who emphasized the importance of the study of
prelinguistic communicative behaviours for understanding language development, an
important part of which are children’s attempts to convey messages. In fact, well before
the onset of word production children gain knowledge of the requirements for dealing
with communicative interaction and gradually learn how to realize their intentions – at
first by using nonverbal communicative means (Bates 1976, 1979, Bruner 1981, 1983). In
this learning process, early routinized social activity, where the mother or other caretaker
interprets the infant’s signals and imputes meanings to them, as well as the caretaker’s
ability to follow the infant’s attentional focus are of key importance. According to several
studies (e.g., Barrett, Harris & Chasin 1991, D’Odorico, Salerni, Cassibba & Jacob 1999,
Menyuk, Liebergotts & Schultz 1995, Saxon 1997, Snow 1977), aspects related to social
interaction may be especially important during the transition from the prelinguistic stage
to referential speech. Furthermore, rather than having a global effect, specific aspects of
adult interactive behaviour may have specific effects on certain outcomes in the child
(Tamis-LeMonda et al. 2001). At the same time, children’s own early communicative and
linguistic capacities may also have predictive validity for later language outcomes (for
reviews see Bloom 1998, McCathren, Warren & Yoder 1996, Reddy 1999). Besides
environmental influence, also inherent aspects of development are in many ways reflected
in children’s outcomes (e.g., Mundy & Gomes 1997). In addition, children’s contributions
in early communicative interactions with their caretakers should be taken into account
because of the possibility that they modify the adult effects on subsequent developmental
outcomes. Thorough understanding of the interactional processes through which children
acquire communicative and linguistic skills is important for the progression of logopedics
– particularly with regard to early identification of developmental disorders and
production of efficient programmes for early intervention.
In the present study, a fair amount of aspects of early mother-infant interaction as well
as aspects related to child early communicative and linguistic development were explored
simultaneously by using a multimethod approach. This was considered a fruitful option to
continue research in this field. Through attempts to combine a view on early motherinfant interaction stemming from the attachment theory with the one stemming from the
traditions of developmental psycholinguistic research, the first main goal of the present
study was to find aspects of maternal interactive/communicative behaviour that could be
considered constitutive elements of sensitive responsiveness. The second and at the same
time the most important main goal was to determine the predictive relations between the
aspects of mother-infant interaction around the onset of infant intentional communication
and subsequent communicative and linguistic development. Infant characteristics that
may contribute to mother-infant interactions as well as to developmental outcomes were
also considered.

2 Review of the literature
2.1 Maternal sensitive responsiveness
2.1.1 The concepts of sensitivity and responsiveness
Sensitivity is one of the key constructs of attachment theory (see Bowlby 1969, 1973,
1980). It was originally defined by Ainsworth and others (1974) as a mother’s ability to
perceive her infant’s signals accurately and respond to them promptly, contingently, and
appropriately. An optimally sensitive mother is able to see things from her infant’s point
of view. Ainsworth and her colleagues Blehar, Waters and Wall (1978) were also the first
to find the relationship between maternal sensitivity and infant attachment security, which
has since then become one of the core propositions of the attachment theory. The quality
of the infant-mother attachment is defined in terms of the infant’s ability to use the
mother as a secure base from which to explore, and as a comfort in times of distress. A
secure attachment is considered to reflect children’s confidence in the mother’s emotional
availability and responsiveness and to promote a positive and trusting orientation toward
the mother, themselves, and the world in general. In turn, insensitive and relatively
unresponsive maternal care is expected to lead to the development of insecure attachment
and lack of confidence in the mother’s emotional ability and responsiveness, which is
considered to foster a negative and mistrusting orientation (for subtypes of the patterns of
attachment see Ainsworth et al. 1978, Main & Solomon 1990).
Because the original definition of sensitivity is quite coarse-grained and general, its
operationalization has turned out to be problematic. This may at least partly explain why
in many studies the associations between sensitivity and attachment have not been found
to be as strong as had been expected (for a meta-analysis see De Wolff & van IJzendoorn
1997). Many attempts have been made to develop the concept of sensitivity further, but –
as pointed out by Meins, Fernyhough, Fradley and Tuckey (2001) – there tends to be a
lack of consensus among researchers as to which behaviours are constitutive elements of
maternal sensitivity. For example, a mother’s ability to match the intensity and temporal
patterning of her responses according to the infant’s emotional states has been considered
to be included in sensitivity (Tomasello 1995, cf. Stern’s ‘affect attunement’ 1985).
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Kivijärvi and others (2001) consider that besides being emotionally available, a mother
who behaves sensitively is able to respond to her infant’s cues appropriately and to
connect with her baby and to mirror him/her, and also anticipates and structures the
environment. They operationalized the construct of sensitivity behaviour by summing
altogether seven parent variables of the Parent-Child Early Relational Assessment
(PCERA; Clark 1985). In turn, Silvén, Niemi and Voeten (2002) defined sensitivity in
terms of maternal abilities to motivate the child to play and the timing and versatility of
cognitive guidance. Quite similarly, according to Stevens, Blake, Vitale and MacDonald
(1998), mothers may be sensitive in maintaining the infant’s attention and motivation and
in choosing activities that are appropriate to the infant’s developmental level. Laakso,
Poikkeus, Katajamäki and Lyytinen (1999b) rated sensitivity according to a total of ten
subscales, which in addition to attention-maintaining and motivational factors included
aspects such as emotional availability, enjoyment of joint interaction as well as allowing
the child’s independent activity. Similarly, in a study by Baumwell, Tamis-LeMonda and
Bornstein (1997), mothers rated as verbally sensitive were not only responsive to the
behaviours of their 13-month-old children, but they also maintained joint topic focus with
their children, focused their children when they were unfocused, and did not miss their
children’s signals. In turn, verbally intrusive mothers shifted the focus of their children
and were prohibitive or restrictive toward their children’s behaviour. Correspondingly,
Hobson, Patrick, Crandell, Garcia Pérez and Lee (2004) found a high negative correlation
between maternal sensitivity and intrusiveness. Hence, there appear to be at least two
ways in which parents can be insensitive to infants’ signals: they may not only be
‘underresponsive’ but also ‘overresponsive’, i.e., controlling-intrusive (Claussen &
Crittenden 2003). Similarly, also Murray and Hornbaker (1997) found that directive
maternal interactive style correlated negatively with sensitivity as well as with
elaborativeness (i.e., elaborating on the child’s theme of conversation or play), whereas
sensitivity and elaborativeness were positively correlated.
In trying to find the behaviours that are of key importance in constituting maternal
sensitivity, there are also a few studies on some specific aspects of the contents of
mothers’ speech to children. Meins and her colleagues (2001) found that a mother’s
appropriate verbal and vocal comments on the child’s mental states and on-going
activities appeared better able to distinguish between infants across the three attachment
categories than did general sensitivity. Similarly, according to Koren-Karie, Oppenheim,
Dolev, Sher and Etzion-Carasso (2002), maternal insightfulness, i.e. the capacity to
consider and verbally describe the motives underlying their children’s behaviours and
emotional experiences in a complete, positive, and child-focused manner, was not only
related to the rating of maternal sensitivity, but it also accounted for variance in infant
attachment beyond the variance explained by general maternal sensitivity (cf. ‘reflective
functioning’ in Fonagy, Gergely, Jurist & Target 2002). Hence, the ability of sensitive
mothers to read their infants’ signals correctly and respond to them appropriately,
promptly and effectively seems to be based on their insightfulness and capacity to see
things from the infant’s point of view. In turn, insensitive mothers base their interventions
on other factors, such as their own states and wishes, general ideas about infants’ needs,
or other determinants unrelated to the infant’s specific emotional needs. What is sensitive
from an adult’s point of view may not be perceived as such by the infant.

19
To sum up, it seems that sensitivity – a mother’s ability to perceive her infant’s signals
accurately by considering the infant’s point of view and respond to them promptly,
contingently and appropriately – is reflected in many different ways in maternal
behaviour, e.g. in the mother’s speech addressed to her child. In several relatively recent
studies sensitivity has been operationalized by taking into account various aspects of
maternal interactive behaviour. Claussen and Crittenden (2003) have also ended up
suggesting that rather than defining sensitivity as a structure that can be rated by using a
unidimensional, linear scale, it might be better to define it as a multicriterion construct,
i.e. a set of several specific parental characteristics related both to affect and temporal
contingency (see also Crittenden 1988, 1998, van den Boom 1997). While this kind of
conceptualization is a good approximation of Ainsworth’s original definition (Ainsworth
et al. 1974), it could also enhance the associations between sensitivity and attachment.
So far it has become quite clear that the way mothers respond to their infants is an
important factor in regard to sensitive interactive behaviour. In fact, responsiveness is
frequently not differentiated from sensitivity (De Wolff & van IJzendoorn 1997).
However, in a large number of studies, responsiveness is measured in terms of contiguity
of response, or more generally, frequency of response to the infant’s signals. This can be
problematic, because the absence of any qualitative analysis of maternal responses – in
other words, more or less overlooking appropriateness – may distinguish frequency of
responses from sensitive responsiveness (Bornstein & Tamis-LeMonda 1997). In fact,
Keller, Lohaus, Völker, Cappenberg and Chasiotis (1999) found a relatively weak relation
between contingency of maternal responses and the rating of sensitivity. Therefore,
responsiveness may be more profitably studied as a multidimensional construct (TamisLeMonda et al. 2001). For example, mothers similar in their overall frequency of
responses may differ e.g. in their abilities to fine-tune their verbal input appropriately to
the child’s developmental level. Hence, a detailed analysis of maternal verbal responses
according to the traditions of developmental psycholinguistic research might indeed be a
fruitful option to get a further insight into the dimensions of responsiveness (see chapter
2.1.2.2). This kind of approach might also contribute to the line of research searching for
constitutive elements of sensitivity.

2.1.2 The role of maternal interactive style in child language acquisition
2.1.2.1 Sensitivity and responsiveness
Various aspects in regard to the quality and nature of mother-infant interaction have been
found to influence the successful acquisition of communicative and linguistic skills (e.g.,
Bloom 1998, Bruner 1983, Dunham & Dunham 1995, Landry, Smith, Miller-Loncar &
Swank 1997, 1998, Tomasello 1995, Vygotsky 1934/1986). For example, Landry and her
colleagues (1997) found that maternal behaviours that were sensitive to the children’s
focus of interest and did not highly control or restrict their behaviour predicted both
cognitive-language and social development. As a matter of fact, in the empirical literature
quite similar characteristics of maternal interactive style are usually related both to
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attachment and language. Meins (1997) suggests an answer to the question why securityinducing maternal behaviour should predict linguistic competence by reinterpreting the
role of maternal sensitivity in terms of Vygotsky’s (1978) zone of proximal development.
The Vygotskyan view (cf. Bruner’s ‘scaffolding’ 1983, Kaye’s ‘framing’ 1984) states that
there is an optimal involvement on the part of an adult in guiding the child by working
one step ahead of the child’s emerging communicative skills and offering the child
support when necessary. According to Meins (1997) the very sensitivity that promotes
attachment security leads to interactions that are optimally suited for ‘stretching’ the
child’s linguistic capacities. Moreover, security-inducing mothers tend to be more
inclined to treat the child as having a mind, and through that kind of behaviour they foster
language acquisition in ways that insensitive mothering does not. However, Murray and
Yingling (2000) suggest that the mother’s functions as a secure base and a teacher/
stimulator may make somewhat independent contributions to the child’s language
development.
Investigations on the contributions of maternal sensitivity per se to child language
acquisition are scarce. It is also important to note that the ones reported have each
assessed sensitivity by using different methods that operationalize sensitivity as a more or
less multicriterion construct. In any case, Murray and Hornbaker (1997) as well as
Cusson (2003) found maternal sensitivity to contribute to early receptive, but not to
expressive language skills among 2-year-old low- and high-risk (preterm) children.
Similarly, Laakso and her colleagues (1999b) found a relationship between concurrent
maternal sensitivity and vocabulary comprehension, but not vocabulary production, at the
children’s age of 14 months (see also Baumwell et al. 1997). In their retrospective
examination La Paro, Justice, Skibbe and Pianta (2004) showed that children whose
language impairment had resolved by 4.5 years so that their language comprehension was
better had more sensitive mothers compared to children whose language impairment did
not resolve by the 4.5 years of age. In turn, Belsky and Fearon (2002) found maternal
sensitivity to predict both receptive and expressive language skills at 3 years of age, while
in a study of maternal depression and child development (NICHD 1999) maternal
sensitivity – even despite the presence of depressive symptoms – was found to predict
expressive skills at 3 years. Silvén and others (2002) also found an association between
maternal sensitivity and language acquisition at 3 and 4 years, particularly in regard to
phonological awareness.
Several researchers have suggested that aspects related to social interaction may be
particularly important during the prelinguistic developmental stage as well as during the
period of transition to referential speech. Especially prior to the progress to intentional
communication, an active role of the mother as an interaction initiator is needed to foster
her infant’s communicative development (Menyuk et al. 1995, Saxon 1997, Snow 1977).
Early on, mothers tend to assign intentional interpretations to infants’ signals based on
their reading of the contexts (Bruner 1981). Maternal skills in these kinds of behaviours
are needed to build a contingent and reciprocating interactional structure, which in turn
facilitates infants’ social understanding of adults as intentional agents (Tomasello 1995).
This kind of ‘world knowledge’ can be regarded as fundamental for social behaviours
such as intentional communication (Bruner 1981, Tomasello 1995), which in turn forms a
basis for the acquisition of language itself. Correspondingly, in some subsequent studies a
sensitive maternal interactive style has been found to support the development of
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intentional communication (Hobson et al. 2004, Laakso et al. 1999b). Infants of highly
sensitive mothers seem to have a propensity to share experiences with their mothers.
Hence, they tend to be active in triadic social engagement (see chapter 2.2.1).
In studies of environmental influences on child language acquisition, the concept of
responsiveness has been used much more frequently than sensitivity. In fact, the
supporting role of maternal responsiveness – particularly verbal responsiveness – for
children’s advances in language has been widely reported. For example, responsiveness
has been found to relate concurrently to child speech and vocabulary progress during the
second year of life (Bornstein, Tamis-LeMonda & Haynes 1999, Olson, Bates & Bayles
1984), as well as to vocabulary comprehension (Bornstein & Tamis-LeMonda 1989).
However, as suggested earlier, maternal responsiveness is multidimensional by nature
(Tamis-LeMonda et al. 2001). When it is decomposed into different dimensions, its
relation to children’s advances in language is specific. For example, Nicely, TamisLeMonda and Bornstein (1999) found that maternal responses that were attuned to infant
affect at the ages of 9 and 13 months were more predictive of children’s second-year
language achievements than maternal non-matching responses (cf. Stern’s ‘affect
attunement’ 1985). In addition, attuned responses at 9 months were more predictive than
those at 13 months. Moreover, Tamis-LeMonda and others (2001) found that mothers’
responding with affirmations and descriptions at the infants’ age of 9 months predicted
early language milestones, while mothers’ vocal imitations, expansions and to some
extend also questions as responses at 13 months predicted the timing of children
achieving language milestones. Masur, Flynn and Eichorst (2005) found in their
longitudinal study that maternal verbal imitations as responses at 13 months and
descriptions as responses at 17 months predicted children’s subsequent acquisition of
lexicon. Maternal behavioural responsiveness also contributed to the children’s outcomes
at certain periods of development. Hence, even if the mere occurrence of maternal
responding may serve e.g. to maintain infant attention and continue the interaction (see
Stern 1985), certain aspects of responsiveness are likely to be more predictive than others
at specific periods of development as well as for particular language outcomes in the
child. Various aspects of responsiveness are expressed to a great extent by different forms
of child-directed speech.

2.1.2.2 Child-directed speech
Child-directed speech (CDS) was actively studied especially in the 1970s and 1980s in
terms of its typical characteristics and its role in child language development. All in all,
there are several characteristics that distinguish CDS from adult-to-adult conversation. In
addition, as Harris (1996) points out, the first findings of adult speech to children – or
more specifically, maternal speech – were remarkably consistent. For example, mothers
have been found to use shorter and less complex utterances and fewer different words
when speaking to their young children (e.g., Cross 1977, Snow 1977). On the other hand,
during the very first months of an infant’s life maternal speech tends to increase in both
amount and complexity, possibly in response to an increase in the infant’s social
behaviour (Henning, Striano & Lieven 2005). According to Snow (1977), mothers use
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more complicated speech to young infants than to older infants, because in the beginning
they try to teach them conversation-like turn-taking behaviours (see also Murray, Johnson
& Peters 1990). Once the infants begin to use gestures and vocalizations to communicate
intentionally and to comprehend words, mothers start to simplify their language in an
attempt to teach them new words. Furthermore, while simplifying linguistic input is
associated with various segmental changes, clarifying and expressive functions are
associated with prosodic aspects (e.g., Kuhl et al. 1997, for a review see Menyuk et al.
1995). CDS tends to be high-pitched and to have an exaggerated intonational pattern, and
the rate of speech is also usually slower than in adult-to-adult conversation. Clark (2003)
argues that these modifications help mothers and other caretakers get and keep their
children’s attention. In addition, caretakers try to tailor their utterances so that children
with yet limited linguistic abilities can understand them – to choose appropriate words
and present them in such a way that the child can identify them in the speech stream.
As for the possible language-facilitating effects of the features of CDS, the
developmental psycholinguistic research tradition has developed two major hypotheses
(see Harris 1996). The first one of these is fine-tuning of the structural and conceptual
complexity in the adult’s syntax and semantics to the child’s level. Fine-tuning implies the
caretaker’s ability to provide a continually adjusted optimal discrepancy between the
language system of the child and the language system the child is exposed to (Snow,
Perlmann & Nathan 1987). The second hypothesis of the language-facilitating elements
of CDS stems from the social-pragmatic view of the role of input. It concerns semantic
contingency of adult utterances to the child’s previous utterances or focus of attention –
an element of CDS that is closely related to responsiveness and probably also at least to
some extent to security-inducing sensitivity.
Neither mothers nor other caretakers set out to teach young children language;
potential language lessons are just a by-product – presumably because optimally finetuned CDS provides language models that are at a level that children can master
expressively and/or receptively (e.g., Cross 1977, Murray et al. 1990). According to
Furrow, Nelson and Benedict (1979), simplicity of maternal communicative style is of
key importance in supporting child language acquisition. However, Snow and others
(1987) argue that while fine-tuning may facilitate language development it is certainly not
necessary for it. Nevertheless, positive correlations between accelerated language
development and CDS have been found involving e.g. maternal use of short utterance
lengths as well as ‘here-and-now’ language (Furrow et al. 1979) and labelling objects
(e.g., Masur 1982, 1997, Poulin-Dubois, Graham & Sippola 1995, Stevens et al. 1998). In
addition, Tamis-LeMonda and Bornstein (1994) found that altogether, a referential style
including not only labelling but also describing and asking questions about objects or
activities in the environment predicted concurrent receptive and productive vocabulary at
13 months as well as subsequent expressive skills at 20 months. The frequency of
exposure to words has also been found to have a role in early vocabulary acquisition (for
a review see Snow 1995). Moreover, Gleitman, Newport and Gleitman (1984) suggest
that mothers producing quite a wide range of syntactically different utterances provide the
most useful linguistic data for their children. However, Harris notes (1996) that a review
of the literature of the early 1980s revealed that as a whole the influence of adult syntax
upon children’s language development is very limited (but see Hoff & Naigles 2002). In
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addition, vocabulary development is thought to be a likely area where language
experience will have a strong influence.
In regard to the semantic contingency hypothesis, Snow argues (1995) that in spite of
simplified structure and conceptual complexity of CDS, redirecting children’s attention
and activity as well as introducing nonpresent referents is likely to complicate the task of
learning language. A frequent use of prescriptives or object references that redirect the
child’s focus of attention as opposed to following it has indeed been reported to be related
to slower early vocabulary growth and a less varied vocabulary (e.g., Akhtar, Dunham &
Dunham 1991, Della Corte, Benedict & Klein 1983, Masur et al. 2005, Tomasello &
Farrar 1986). Hence, one explanation for the relation between maternal responsiveness
and child language development could also be that verbally responsive mothers are
especially skilful in monitoring their children’s visual attention and activity closely and
then responding contingently (see Dunham & Dunham 1995, Pine 1992). Joint attention
shared by the adult and child helps the child identify the intended target of the adult’s
utterance, while talking about objects or events in the ‘here-and-now’ as well as using
familiar words for the target information provide further help for the child to understand
and may also be particularly useful for the child’s language learning (for reviews see
Clark 2003, Roth 1987). As a matter of fact, in general contingent and simplified
language input are not mutually exclusive (Snow 1995). For example, mothers tend to use
shorter sentences inside, as opposed to outside the episodes of joint attention (Tomasello
& Farrar 1986). Moreover, while imitations and expansions are responsive they are likely
to be structurally simple as well (Girolametto et al. 2002). Both kinds of modifications
are probably important in order to facilitate language development effectively – at least in
some specific ways at certain stages of language development (cf. Tamis-LeMonda et al.
2001).
In addition, especially in the early stages of language development the use of relevant
gestures together with descriptive speech is likely to help the child focus his/her attention
on objects and events, and physical instead of merely verbal encouragement of attention
in maternal input may also enhance language development, at least indirectly (e.g.,
Gogate, Bahrick & Watson 2000, Karrass, Braungart-Rieker, Mullins & Lefever 2002,
Schmidt & Lawson 2002, see also Masur et al. 2005). For example, presenting gestures
and verbal information simultaneously may promote longer episodes of joint attention
(Flom & Pick 2003). Maternal nonverbal scaffolding of attention may also promote more
complex interactions with the environment (Gogate et al. 2000). In addition, Gogate and
others found that mothers of preverbal infants used target words in synchrony with object
motion more often than mothers of infants with early advantaged lexical development,
suggesting a fine-tuning structure for maternal nonverbal communication as well.
A large proportion of maternal utterances are responses to child utterances or actions,
and almost all maternal utterances are directly preceded or followed by child utterances or
actions (Snow 1977, 1986). This is to say that mothers are not simply communicating
information to their children but are attempting to engage them in conversation. Hence,
several characteristics of CDS can only be explained in an interactive framework. For
example, the high proportion of questions in maternal speech can be seen as a way of
passing the conversational turn to the child. In order to build a conversation-like turntaking structure with young children mothers quite often respond by providing both the
question and the answer or by offering alternatives. In particular, yes/no questions have
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been reported to have predictive validity for child language outcomes (Furrow et al. 1979,
Gleitman et al. 1984). Mothers also check up on what children have said with
clarification questions. In addition, they tend to correct uses of forms and meanings and
offer conversational ways of saying things (Clark 2003). In order to continue the child’s
topic of conversation mothers provide expansions on what the child has offered and also
repeat or extend the semantic content of the child’s utterance, all of which have been
found to facilitate language development (for a review see Roth 1987, cf.
‘elaborativeness’ in Murray & Hornbaker 1997). Quite similarly, Lyytinen, Eklund and
Lyytinen (2003) found that maternal verbal cues to symbolic play as well as verbally
maintaining child-initiated symbolic play at the children’s age of 14 months predicted
later language comprehension.
All in all, similarly to the aspects related to social interaction in general, maternal
speech may also be more influential around the onset of word production than at later
stages of language development (Barrett et al. 1991). D’Odorico and her colleagues
(1999) found in their study that already after the first year of age, i.e., once children have
established initial uses for words, children’s individual differences are more responsible
for the outcomes of the second year (see also Olsen-Fulero 1982, Silvén et al. 2002). Hoff
and Naigles (2002) also point out that by the time children have become competent at
staying engaged and following their mothers’ focus, individual differences in maternal
responsiveness and contingency lessen in importance. Hence, studies that have observed
children at the age of 1.5 or 2 years may have looked too late for the effects of CDS
(Hampson & Nelson 1993). Indeed, it would be important to analyse the characteristics of
CDS in detail even as early as prior to the onset of first words and examine the
contributions of different aspects of CDS to the development of early communicative and
linguistic skills – also because there is evidence of the predictive value of prelinguistic
skills with regard to later language development (see chapter 2.2.5).

2.2 Early communicative and linguistic development
2.2.1 Emergence of intentionality
From birth onwards children can be regarded as active participants in interaction (for
reviews see Bloom 1998, Trevarthen & Aitken 2001). The theory of innate
intersubjectivity – the idea that from birth, infants are motivated to communicate with the
expressive forms, rhythms of interest and feeling displayed by their caregivers – was put
forward by Trevarthen (1979). The social-pragmatic view of language development also
regards children as active participants in interaction, who through early experiences of
social interaction gain knowledge of the requirements for dealing with communicative
interaction (Bates 1976, 1979, Bruner 1981, 1983). Intentionality, which can be regarded
as a major achievement of the prelinguistic stage, as well as a necessary precursor to the
development of language itself (Bates 1976, Bloom & Lahey 1978, Bruner 1981, 1983,
Tomasello 1995), develops along a continuum, in which children gradually learn to use
more sophisticated and conventional means to communicate and also demonstrate
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increasing competence in intentionally conveying meanings to their interactive partners.
In this process, early routinized social activity, where a mother or another caretaker
interprets the infant’s signals and imputes meanings to them, and the caretaker’s ability to
follow the infant’s attentional focus are of key importance. However, it has been
emphasized, especially more recently, that even if different aspects of caretaker behaviour
may facilitate the learning process, the minds of the children themselves, i.e. children’s
own social-cognitive abilities and inclinations are particularly important (e.g., Tomasello
1995, 2001, see also Hoff & Naigles 2002).
Face-to-face exchanges of affective signals between the infant and caregiver are
characteristic for communication during the first few months after birth. Hence, this phase
of the prelinguistic stage can be called dyadic (see Mundy & Gomes 1997, Trevarthen &
Aitken 2001). While looking at and listening to each other, the infant and the caregiver
mutually regulate one another’s interests and feelings in intricate, rhythmic patterns, and
also exchange vocal, facial, and gestural signals and imitations. According to Trevarthen
(1979), these kinds of interchanges (protoconversations) prove that the infant possesses –
usually as early as at 2 months – a conscious appreciation of the caregiver’s
communicative intentions (primary intersubjectivity).
At around 6 months of age infants start to turn their attention towards objects, and
during the 6- to 18-month phase interactions are increasingly triadic by nature (Bakeman
& Adamson 1984). The change from dyadic to triadic phase occurs as a result of the
integration of an increasing interest in objects, object awareness, and communicating with
persons, person awareness (for a review see Trevarthen & Aitken 2001). This new form
of awareness, person-person-object awareness, is also called secondary intersubjectivity.
During this phase fundamental progress occurs in social communication (e.g., Morales,
Mundy & Rojas 1998, Mundy & Gomes 1997, Tomasello 1995) as well as in
socioemotional development (Stern 1985), while the intentional nature of the child’s
communicative acts is at the same time increasingly apparent. In short, infants progress
from sharing to following to directing others’ attention and behaviour (Carpenter, Nagell
& Tomasello 1998). Intentional communication normally emerges at about nine months
of age – the child begins to use gestures and vocalizations intentionally to have a
preplanned effect on another person (Bates 1979, Bruner 1981, Wetherby, Cain, Yonclas
& Walker 1988). By the end of the first year of life, children express different types of
communicative intentions – they have begun to develop a repertoire of communicative
functions, i.e. purposes served by communicative acts (Bruner 1981). Bruner suggested
that there are three communicative functions that emerge during the first year of life.
Behaviour regulation refers to acts used in an attempt to get another person to do
something for purposes of obtaining or restricting environmental goals. These kinds of
acts, also known as protoimperatives, are the first signs of intentional communication. In
addition, various forms of social interaction usually contain signs of intentional
communication when the infant commits acts in an attempt to direct another person’s
attention to himself/herself for affiliative purposes. Gradually, the infant also becomes
able to use communicative acts to direct another person’s attention for purposes of
sharing the focus on an object or event, which requires an ability to use and respond to
eye contact and conventional gestures to coordinate the attention of self and another
person vis-á-vis some third object or event. A key characteristic in establishing joint
attention is that both participants share an interest in the object or event and are both
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aware of the other (Tomasello 1995). The study by Wetherby and others (1988) verified
that communication of normally developing children could be reliably sampled for these
three major functions during the prelinguistic stage.
The ability to repair communicative breakdowns develops alongside with the
progression of intentionality (Alexander, Wetherby & Prizant 1997, Wetherby & Prizant
1993). The emergence of “alternative plans to achieve communicative goals” requires that
the infant exhibits the emotional control and communicative skills to repeat or modify
failed communicative signals. In addition, this kind of increasing capacity to become a
competent communicator is thought to reflect infants’ emerging ability to understand
others as intentional agents whose intentions and attention may differ from their own
(Bruner 1981, Wetherby & Prizant 1993, see also Legerstee & Barillas 2003, Tomasello
1995). However, there are substantial differences in opinion on the timing and nature on
the infant’s early social understanding of others. For example, Dunham and Dunham
(1995) argue that early communicative development proceeds in dyadic reciprocating
structures of interaction during early infancy, and in triadic reciprocating structures during
middle infancy without any understanding of the mental states of others, which emerges
much later in the second year.
As for the cognitive basis of learning to convey meanings intentionally, Piaget (1936/
1979) claimed that the emergence of intentional communication is driven by the ability to
use tools to obtain desired ends which in turn emerges as a result of a primary change in
sensorimotor development. Even if this explanation may not be sufficient, because also
infants’ need to sustain intersubjectivity with other persons and thereby locate themselves
in a social world can be considered as a driving force for the development of
intentionality (e.g., Bloom 1993), Piagetian stage 5 in the development of causality may
still be a prerequisite for the intentional use of gestures and vocalizations (Harding &
Golinkoff 1979). Moreover, simple object-based tool use (using one object to obtain
another), protoimperatives (using people to obtain objects), and protodeclaratives (using
objects to obtain people’s attention) have been found to emerge simultaneously (see
Reddy 1999). Bates, Benigni, Bretherton, Camaioni and Volterra (1979) add that besides
tool use, also imitation is evidence of cognitive advances underlying intentional
communication.

2.2.2 Early communicative means
2.2.2.1 Gaze and gestures
The ability of an infant to look at his/her mother’s eyes is one important sign of major
changes in infant social development that are key factors in the emergence of primary
intersubjectivity, because they enable infants to start to reciprocate in dyadic interaction
(Trevarthen 1979). Gradually, already during the dyadic phase, infants become more and
more competent and flexible in shifting their gaze from one stimulus to another
(McConnell & Bryson 2005, see also Henning et al. 2005). The capacity to apprehend
and follow the gaze of others – a critical component of joint attention – has been
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suggested to emerge in its elementary form already at 6 months of age (Morales et al.
1998), or even earlier (Silvén 2001). Later in their development infants begin to monitor
others’ attention while also sharing experiences of the world with them by alternating
their gaze between the social partner and the object of interest (Carpenter et al. 1998).
Such visual checking is a key element in joint attention.
Behaviours such as imitation of object actions and co-operative behaviours with
objects also indicate joint social involvement, and they develop simultaneously with
visual joint attention skills. At the same time, many developmental changes occur in the
acquisition of gestures used to express communicative intentions. Many of these
movement forms actually appear before they seem functionally significant (Zinober &
Martlew 1985), but once gestures are used simultaneously with alternating eye-gaze, i.e.,
with coordinated attention, they can be regarded to convey meanings intentionally. The
primary communicative gestures around the onset of intentionality vary in their degree of
conventionality (Marcos, Ryckebusch & Rabain-Jamin 2003). Early ‘action’ behaviours
do not constitute a conventionalized signal, but they still involve acting directly upon the
communicative partner, or acting on an object in order to get another’s attention or to get
him/her to act upon it. In addition, among the first signs of intentional communication are
showing-off behaviours which children start to use in order to get the adult’s attention for
social purposes (Bates et al. 1979). Conventional deictic (nonsymbolic) gestures emerge
between the ages of 9 and 13 months. They express the child’s communicative intent to
request or ‘declare’ – to draw attention to objects or events (Capirci, Iverson, Pizzuto &
Volterra 1996). Reaching in the direction of a desired object while looking alternately at
the adult’s eyes and the object represents a typical gestural communicative means to
regulate the adult’s behaviour, while showing, giving and pointing are typically used for
directing the adult’s attention. Right at the onset of deictic gesture use, infants become
particularly interested in the exchange of objects, and they start to hold out objects and to
offer them to others (Bruner 1975). Giving, as well as gestures such as showing an object
and pushing it away are examples of contact gestures, which children first start to use at
about 9 months of age (see Capone & McGregor 2004, Wetherby & Prizant 1993). By
about 11 months children use distal gestures, such as open-hand reaching and distal
pointing, in which their hand does not touch a person or object.
Besides deictic gestures normally developing children also use representational
(referential, symbolic) gestures for communicative purposes (Acredolo & Goodwyn
1988, Bates et al. 1979, Capirci et al. 1996). They appear around 12 months of age. While
the form of deictic gestures does not bear a direct resemblance to its referent and thus
only expresses the child’s communicative intent, representational gestures carry meaning
in their form to symbolize a referent, and that form does not change with context. Some
of the representational gestures are related in an iconic way to their referent (e.g., flapping
arms to represent a bird’s flight), but many of them are culturally defined (e.g., waving
good-bye and shaking the head for negation). To sum up, while deictic gestures simply
‘point’ to a given referent, representational gestures ‘stand for’ or ‘represent’ something
(Capirci et al. 1996). However, other kinds of classificatory criteria for gestural
communication have also been used, such as the one by Zinober and Martlew (1985),
they categorized gestures into four functions: expressive, instrumental, enactive, and
deictic.
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2.2.2.2 Vocalizations
Very early on, sounds expressive of discomfort as well as vegetative sounds dominate
(Stoel-Gammon 1992, Vihman 1996). The first comfort sounds (cooing and laughter),
which are apparently voluntary, emerge at around 2 months (for reviews see Oller 2000,
Stoel-Gammon 1992, Vihman 1996) – quite interestingly around the same time as
primary intersubjectivity, as pointed out by Henning and others (2005). Marginal
babbling (vocal play) starts at the fourth or fifth month including vowel-like sounds,
squealing, and growling (see Oller 2000, Stoel-Gammon 1992, Vihman 1996). Also
typical during this period are some rudimentary, marginal, consonant-vowel syllables.
Gradually, the repertoire of consonants increases and at around 6 months of age infants
enter the stage of babbling characterized by consonant-vowel (CV) syllables produced
with adult-like timing in overall duration and in consonant-vowel transitions, thereby
beginning to take on the features of words. In redublicated babbling the infant repeats the
same syllable, while in variegated babbling the infant changes the consonant, the vowel,
or both. Earlier research suggested that the redublicated babbling type appears first and
variegated a bit later (see Stoel-Gammon 1992, Vihman 1996). However, more recent
research casts doubts upon the view that these two types of babbling are sequential,
although variegated sequences may not become dominant in the child’s babble until a few
weeks or even months later. In any case, the appearance of babbling with CV syllables
can be considered an important landmark of preverbal development because a good deal
of its phonetic form overlaps with those of speech (e.g., Stoel-Gammon 1992, 1998). In
addition, quite interestingly it seems to co-occur with secondary intersubjectivity. Finally,
at the transition to speech, the infant mixes babbling with meaningful speech (McCathren
et al. 1996).

2.2.3 Transition to linguistic communication
All in all, transition to linguistic communication from the prelinguistic developmental
stage is a gradual process. At the very early stages of linguistic communication, the child
still relies heavily on nonverbal communicative means (see Mundy & Gomes 1997,
Reddy 1999). However, the usage of gestures and vocalizations in isolation tends to
decrease with an increase in the usage of coordinated gestures and vocalizations as well
as words (Wetherby et al. 1988). Gradually coordinated gestures and vocalizations/
verbalizations also decrease with an increase in the use of communicative acts consisting
of words only. Some gestures die out when they have served their temporary function
(Zinober & Martlew 1985). On the other hand, many forms of nonverbal communication,
such as the pointing gesture, are used throughout life parallel and often supplementary to
linguistic communication (see also Reddy 1999).
Language acquisition requires an ability to mentally represent the relevant information
about words (Kuczaj 1999). Bloom (1993) argues that intention to communicate is the
driving force for the process of searching for meaning in speech, i.e., mapping the
implicit speech units to implicit representations of actions and events. In addition,
Tomasello (1995, 2001) claims that understanding others as having intentions and
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attention comes out both in learning to comprehend words by tuning into the attentional
focus of others, and also in the early attempts to produce words in order to get others to
tune into one’s own attentional focus. Usually well before the end of the first year
children begin to show signs of understanding some of the language that they hear by
responding consistently when certain words or phrases are used (Harris 1996). As a
general rule, word comprehension emerges between the ages of 7 and 10 months (e.g.,
Fenson et al. 1994, Harris, Yeeles, Chasin & Oakley 1995, Nieminen 1991). As for its
progression, Nieminen (1991) followed the language development of ten Finnish
children, and based on lexical diaries to obtain measures of early vocabulary development
found that the children understood an average of 20 words at 12 months and 50 words at
14 months. The findings of Menyuk and others (1995), who also used lexical diaries, are
quite similar. In turn, based on parental reports Lyytinen (1999) found that the average
size of comprehensive vocabulary in a relatively large group of Finnish children was 89 at
12 months and 164 at 14 months (see also Laakso et al. 1999b).
Typically, there is a lag of a few months between production and comprehension.
Word production usually starts at around 9 to 13 months (e.g., Harris et al. 1995, Kunnari
2000, Nieminen 1991). Several perceptual, cognitive, and articulatory factors contribute
to learning to pronounce a word (Stoel-Gammon 1998). Besides learning the meaning of
a word and how it is used to convey the intended message, the child has to learn the
pronunciation and the syntactic properties of the word (Kuczaj 1999). Hence, it is not
surprising that in the beginning the acquisition of new words is a slow process. Early
words also tend to be phonologically different from conventional adult words.
Nevertheless, they are usually recognized by the caregiver as linguistic units, because
very often they are produced in expected contexts (Dromi 1999). Still, researchers have
found it important to use specific criteria for defining words (for a review see Kunnari
2000). Bases for acceptance usually regard aspects of pronunciation and presumed
meaning.
The one-word stage lexicon is usually composed of more nouns, especially words for
objects, than verbs or other predicates (see Dromi 1999). However, stylistic differences
have been found in this regard. Once the productive vocabulary size is approaching 50
words – on average around the age of 18 months – vocabulary development is marked by
a vocabulary explosion (e.g., Bloom 1998, Kunnari 2000, Stoel-Gammon 1998). This
phenomenon might be at least partly explained by the child’s learning about the
conceptual categories that describe entities and events, as well as learning that words can
be used to refer to these categories (Harris 1996, Poulin-Dubois et al. 1995). The
vocabulary explosion is also reflected in Lyytinen’s (1999) study based on parental
reports; children produced on average 7 words at 12 months, 17 words at 14 months, 70
words at 18 months, and 270 words at 24 months. However, rapidly accelerating
acquisition of words is not necessarily shown by all children with normally developing
language (Goldfield & Reznick 1990). In fact, it is important to note that early stages in
linguistic communication are characterized by a remarkable amount of variability, both in
the onset ages of the first words and in vocabulary size (e.g., Bates et al. 1994, Fenson et
al. 1994, Kuczaj 1999, Kunnari 2000). In addition, some of the variability may be
explained by child gender (Fenson et al. 1994, Karrass et al. 2002, Reznick & Goldfield
1992, Reznick & Goldsmith 1989).
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2.2.4 Early symbolic play behaviour
Alongside with remarkable progress in communicative and linguistic competence during
the first two years of live, children’s object actions become greatly more sophisticated.
Developmental achievements occur in goal-directedness, in abilities to sustain and
regulate attention, and also in abilities to represent actions symbolically in play (TamisLeMonda & Bornstein 1993). Besides a reflection of individual cognitive growth, this
process can also be considered an interpersonal achievement. For example, in Fiese’s
(1990) study more complex forms of play were observed when children between the ages
15 and 24 months were playing with their mothers than when they were engaged in
solitary play (cf. Vygotsky’s ‘zone of proximal development’ 1978). However, simply
having an adult partner does not ensure cognitive gains; adult characteristics such as an
ability to build reciprocating turn-taking interactional structure (Fiese 1990) and the use
of appropriate attention-directing strategies (e.g., Laakso, Poikkeus, Eklund & Lyytinen
1999a) are also important in regard to the development of symbolic play.
The parallels in development between play behaviours and language have led many
researchers to think that individual differences in play might index underlying
representational abilities in children (McCune 1995, McCune-Nicolich 1981, Piaget
1962, Tamis-LeMonda & Bornstein 1989). It has also been proposed that representational
ability begins with the manipulation of symbols seen in symbolic play and that it is
related to – if not essential for – the development of language. For these reasons,
symbolic play probes are often included in the assessment procedures of early
communicative and linguistic skills.
Before the first year, sensorimotor acts predominate in children’s play activity as they
explore objects for their concrete functions. Tamis-LeMonda and Bornstein (1996)
classified play behaviour with objects into exploratory activity, nonsymbolic play and
symbolic play. In exploratory play with single objects children look at an object while
simultaneously fingering and mouthing it. Towards the end of the first year of life
nonsymbolic functional and relational toy handling emerges as children start to extract
information about the unique functions of objects by e.g. pressing buttons and setting a
cup on a saucer (cf. Piaget’s 1962 category ‘combinatorial play’, which is demonstrated
by the infant’s relating objects to each other, and McCune’s 1995 category ‘presymbolic
level’, when the child recognizes the function of an object by use). The first signs of
symbolic activity usually emerge during the early part of the second year (Bates 1979,
Lyytinen 2000, Lyytinen, Laakso, Poikkeus & Rita 1999, Tamis-LeMonda & Bornstein
1996). Besides representational gestures it generally involves objects being used to
represent or stand for another. In the beginning of the development of symbolic play skills
the action schemes are brief and vague and limited to familiar routines and activities.
According to McCune (1995), after the presymbolic level the play sequence progresses to
single pretend acts involving self, then beyond the self by pretending at other’s activities
or having others enact pretend action schemes, then to combinations of pretend acts and
finally to hierarchical or preplanned pretend.
The ability to differentiate elements (signifiers) that stand for another (signified) is
regarded as the paramount requirement for mental representation that is seen in both
symbolic play and language (Piaget 1962). Piaget also claimed that a prerequisite for all
aspects of language learning is nonlinguistic sensorimotor intelligence, from which both
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language and symbolic play emerge – among several manifestations of a general
underlying symbolic capacity. However, this strong cognitive claim has not been
supported by empirical research. In fact, contemporary theories of infant representation
quite interestingly suggest that the conceptual basis necessary for language develops over
the course of the first year parallel with the sensorimotor schemes, i.e. much earlier than
has been expected (Mandler 1998, 2004). Already during the first year of life infants are
claimed to develop extensive concepts of objects, which in the beginning, however, are
characterized by overextension. Nevertheless, the development of symbolic play can still
be regarded to indicate the level of representative functioning and to reflect the child’s
increasing cognitive competence (e.g., McCune 1995). In turn, research questions such as
whether linguistic achievements are associated with developments in symbolic play have
been replaced with questions such as how different aspects of language differentially
relate to symbolic play (see Tamis-LeMonda & Bornstein 1993, 1994). In the next
chapter some research findings concerning the predictive validity of early communicative
and linguistic skills as well as symbolic play behaviour will be covered.

2.2.5 Predictive validity of early communicative and linguistic skills for
later linguistic development
The literature reviewed above concerning early communicative and linguistic
development suggests that prelinguistic skills reflect the maturation of important socialcognitive as well as self-regulatory capacities, and that they can be considered
constitutive elements for language development itself. Hence, it has been hypothesized
that prelinguistic skills – assessed even apart from the contribution of caregivers – should
also be associated with later language development. Indeed, there is a considerable
amount of evidence of the predictive value of prelinguistic skills with regard to later
language development (for reviews see Bloom 1998, McCathren et al. 1996, Reddy
1999). In particular, several investigators have demonstrated that the frequency of early
intentional communication and the usage of different nonverbal communicative means
have a role in predicting later language development. Early vocabulary development as
well as symbolic play behaviours can also be considered important factors in this regard.
As for the frequency of intentional communicative acts, Wetherby and others (1988)
demonstrated its concurrent associations with vocabulary production: on average,
normally developing children produced one intentional communicative act per minute at
the prelinguistic stage, two acts per minute at the one-word stage, and five acts per minute
by the multiword stage. Also in a number of other studies (e.g., Wetherby & Prizant 1993,
Wetherby, Yonclas & Bryan 1989) nonverbal intentional communication rates
approaching one per minute were found to be associated with children’s transition from
prelinguistic to initial linguistic communication. Mundy and Gomes (1998) found that the
frequency of the initiations of both joint attention and behaviour regulation at 14 months
predicted expressive language development at 17 months. Active prelinguistic
communicators are probably one step ahead in the task of learning the words for the
meanings they have already been expressing nonverbally, because gestures and
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vocalizations serve the same communicative functions as early words (e.g., Snow et al.
1987). Furthermore, Laakso and others (1999b) found that the measure of early symbolic
actions and communicative gestures based on parental reports at the children’s age of 14
months predicted not only later language production but comprehension as well.
Similarly, Mundy, Kasari, Sigman and Ruskin (1995) found that among normally
developing children the frequency rates of all three major types of early communicative
functions were significant predictors of both expressive and receptive language. An
important notion is that besides the frequency of intentional communicative acts also the
range of purposes served by these acts may be an important predictor of later outcomes
(Wetherby & Prutting 1984, see also Wetherby & Prizant 1993).
As for the associations between the usage of different kinds of communicative means
and advances in language, the capacity of the child to follow the direction of gaze even
well before the onset of intentionality has been found to be a significant predictor of
receptive language development (Morales et al. 1998, Mundy & Gomes 1998, Silvén
2001, see also Baldwin 1995), and in the study by Morales and others (1998) of
expressive vocabulary as well. In addition, Laakso and her colleagues (1999b) found that
joint visual attention during play at 14 months predicted expressive language skills a few
months later. Besides this also the usage of both deictic and representational gestures in
order to direct a communicative partner’s attention or behaviour is associated with
language outcomes; speech, language and gesture all develop in parallel (Capone &
McGregor 2004, see also Oller 2000). The movement required to use first words and the
more refined gestures co-occur as motor control for both systems advances. For example,
the onset of pointing can be regarded as a reliable predictor of the appearance of first
words (Bates et al. 1979). Moreover, Camaioni, Castelli, Longobardi and Volterra (1991)
found that pointing as well as the production of representational gestures at 12 months
correlated positively with the number of words produced at 20 months. Franco and
Butterworth (1996) suggest that pointing relies on some awareness of ’psychological’
processes in the other and the self, and that it is this awareness that accounts for the
specific relevance of pointing for language development (cf. Tomasello 1995, 2001). In
addition, gestures play an important role in children’s communication even beyond the
prelinguistic and one-word stage, because the production of gesture-word combinations
has been found to predict the emergence of word combinations (Capirci et al. 1996).
Frequent use of gestures has also been found to be a moderately sensitive index of the
likelihood that early expressive language delay will be temporary (Thal & Tobias 1992,
Thal, Tobias & Morrison 1991).
There are also empirical findings of the predictive validity of early vocalizations for
later spoken language (for reviews see McCathren et al. 1996, Oller 2000, Stoel-Gammon
1992). In general, two types of measures of vocal behaviour have been used in these
studies: the amount of vocalizations and inventory measures based on the frequency and
diversity of consonants and CV syllables. An important notion in regard to these
investigations is that most of them have not taken into consideration the communicative
use of vocalizations. However, McCathren, Yoder and Warren (1999) found that the rate
of all vocalizations, rate of vocalizations with consonants, and rate of vocalizations used
to convey a message intentionally were all positively related to later expressive
vocabulary. Locke (1989) has suggested that children who produce relatively complex
and frequent vocalizations may have more advanced development of the parts of the brain
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associated with speech planning and speech functioning than children who use simple or
infrequent vocalizations. In addition, infants who babble earlier have an advantage in the
language acquisition process from a maturational point of view (Locke 1993). D’Odorico
and others (1999) found that the amount of vocalizations even as early as at 7 months
predicted early productive vocabulary. As for consonant use, Stoel-Gammon (1998)
suggests it to be an especially important predictor around the onset of word production,
because infants who are good babblers may have a larger number of sounds on which to
map meaning. In addition, Vihman and Greenlee (1987) found that the high use of
consonants in both babble and early words at the age of one was predictive of greater
phonological advance at the age of 3 years. To sum up, McCathren and others (1996) state
that the amount of vocalizations predicts the amount of speech and vocabulary
development, while complexity of vocalization is associated with language milestones as
well as with phonological and expressive language development.
Likewise, early advances at the transition to linguistic communication may in their
turn predict later progression in language. For example, Lyytinen, Poikkeus, Laakso,
Eklund and Lyytinen (2001) found that early vocabulary comprehension at 14 months
predicted receptive language skills at 42 months. Tamis-LeMonda and Bornstein (1994)
found that children’s 13-month receptive vocabulary predicted semantic diversity at 20
months. In addition, vocabulary comprehension during the prelinguistic developmental
stage has been found to predict later word production (Bates et al. 1979). In fact, Menyuk
and others (1995) argue that early vocabulary comprehension is the best predictor of both
comprehension and production outcomes (see also Bornstein & Haynes 1998, Thal &
Tobias 1992). However, early word production has also been found to predict later
expressive vocabulary (D’Odorico et al. 1999, Fenson et al. 1994, Tamis-LeMonda &
Bornstein 1994) as well as other language outcomes, such as the mean length and
semantic diversity of utterances (Tamis-LeMonda & Bornstein 1994) and maximum
sentence length (Lyytinen et al. 1999). All in all, as Bornstein, Hahn and Haynes (2004)
found in a set of four longitudinal studies of language performance, individual differences
are relatively stable across ages. Hence, language development at an earlier age is a very
important predictor of developmental status at a given age.
Children’s symbolic play can also be considered to represent prelinguistic skills that
form a basis for and support subsequent language development, even if play in itself is
not usually considered a communicative skill (Bloom, 1993). Nonsymbolic
(combinatorial, presymbolic) play may also have a role in predicting language outcomes
(e.g., Bates et al. 1979, Bloom 1993). However, Casby (1997) claims in his critical
review that the actual differences between age-matched children with and without
language impairment have not been substantial. Still, there is evidence of a predictive
relationship between complexity of symbolic play, in particular, and later language
development. For example, investigations carried out as part of the Jyväskylä
Longitudinal Study of Dyslexia in Finland have indicated predictive relations between
symbolic play and language outcomes both for the groups of children at familial risk for
dyslexia and their controls. However, symbolic competence at 14 months was found to be
more related to language comprehension than production at 18 and 30 months (Laakso et
al. 1999a, Lyytinen et al. 1999, Lyytinen, Poikkeus & Laakso 1997), and still at 42
months (Lyytinen et al. 2001). Earlier findings by Tamis-LeMonda and Bornstein (1993,
1994) are quite similar. In fact, already Piaget (1962) viewed that representational

34
abilities do not concern the development of speech per se as much as the child’s use and
understanding of meaning. Much in this vein, Tamis-LeMonda and Bornstein (1994)
found that besides receptive language skills, the frequency of symbolic play predicted
also expressive skills in terms of semantic diversity, but not productive vocabulary or
grammar. Nevertheless, McCune (1995) found several relationships between the progress
in the sophistication of symbolic play skills and expressive language development: onset
of word production with onset of pretending, onset of word combinations with
combinatorial pretend, and predominance of word combinations over single words at the
time the child has proceeded to the level of hierarchical or preplanned pretend. However,
a causal relationship between the variables is not implied, because both language and
symbolic play are assumed to be affected by the underlying development of mental
representation. Moreover, they both require supportive development in other areas, e.g.,
in fine-motor skills.
As a whole, a fair amount of investigations have demonstrated that aspects related to
prelinguistic intentional communication, symbolic skills as well as early linguistic
communication have predictive validity for later advances in language. However,
similarly to the aspects of caregiver interactive/communicative behaviour that may
contribute to child language development, the predictive validity of early communicative
and symbolic capacities may be at least to some extent specific. For example, the findings
in regard to symbolic play (see e.g., Tamis-LeMonda & Bornstein 1993, 1994) and also in
regard to different types of communicative behaviours (Mundy et al. 1995, Mundy &
Gomes 1997, 1998) suggest that they may reflect partially distinct processes associated
with comprehension and expression in early social-communication development (see also
Bates, Thal, Fenson, Whitesell & Oakes 1989).

2.3 Transactional perspective to early development
So far, this review of the literature has indicated several aspects of maternal interactive/
communicative behaviour that may contribute to children’s advances in communicative
and linguistic skills – especially during early stages of development. At the same time,
children’s early skills may have their own predictive validity for later language outcomes.
Because the current body of research suggests that all of these predictive relations are
more likely to be specific than global, a useful approach to continue study in this field
might be to explore associations between a fair amount of aspects of caregiver
interactive/communicative behaviour and infant prelinguistic/early linguistic skills as
well as their predictive validity for later language outcomes. In addition, it is important to
consider that individual characteristics of children in early mother-infant conversational
interactions may influence maternal behaviour (e.g., Baldwin 1995, Bloom 1993,
D’Odorico et al. 1999, Murray & Trevarthen 1986, Snow 1977, 1986, Tomasello 1995,
Yoder & Kaiser 1989) – even to the extent that they subsequently alter the maternal effect
on further language development. The mother and the child influence one another both
within and across time, as suggested by the transactional perspective on early
development (Sameroff 1993), and the individual characteristics of both children and
mothers make a relevant contribution to the first steps of language acquisition
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(D’Odorico et al. 1999). Similarly, Marcos and others (2003) point out that the
acquisition of communicative skills proceeds from the interplay between the child’s basic
communicative intentionality and the scaffolding provided by the adults when trying to
attain mutual understanding.
Also in regard to maternal sensitivity, transactions between characteristics of the
mother and the infant are important to examine, and some researchers consider sensitivity
a dyadic construct (Claussen & Crittenden 2003, Mangelsdorf, McHale, Diener,
Goldstein & Lehn 2000, van den Boom 1997). For example, in establishing and
maintaining a joint attentional focus the pattern of mother-child interaction is very
significantly influenced by the child as well as the mother (Harris 1996). Early on, when
infants’ capacities to initiate interaction are limited, they may benefit from directive and
controlled structuring of their play (Pine 1992, Saxon 1997, Tamis-LeMonda & Bornstein
1989, cf. Vygotsky’s ‘zone of proximal development’ 1978). As a matter of fact, the use
of directives (Smolak 1987) has been found to decrease as children grow older. In cases
with passive, incomprehensive and inattentive children still in toddlerhood maternal
directiveness – a characteristic generally associated with slower progress in normally
developing children – may be an inevitable compensation (see Snow 1995). Mothers
redirect the attentional focus in order to promote joint attention and referential
communication, while words and gestures of the children also promote joint attention in
mothers (Legerstee, Varghese & van Beek 2002). In turn, both maternal encouragement
of attention and children’s ability to stay in an attentive and interested state are important
factors in the process of language acquisition (see also Bloom 1993). The findings of
Silvén (2001) likewise support the view that joint attention may emerge through a
transactional process to which both the infant and the adult contribute.
The first studies of CDS tended to ignore the possible effects of the ages and language
levels of the children being addressed. However, the fact that the way an individual
mother talks to a child is significantly determined by the child’s own linguistic and
communicative ability presents an obvious problem when it comes to answering
questions about the relationship between maternal speech and children’s language
development (Harris 1996). Merely showing they are related does not in itself
demonstrate that the way mothers talk actually has an influence upon their children’s
language development. For example, Gleitman and others (1984) concluded in their study
that it is at least possible that children’s level of comprehension, while influencing the
complexity of maternal speech, also contributed to later language outcomes. Since even
normally developing children differ in their rate of language acquisition, and as there are
also differences in terms of their style or strategy for entering the linguistic system,
consistent CDS effects may be impossible to demonstrate unless individual differences
among children are taken into account (Hampson & Nelson 1993).
As for some specific aspects of CDS and the possible child effects on them, Masur
(1982) concluded in her study that while maternal labelling may significantly affect
aspects of children’s language development, children’s behaviours, such as pointing, are
themselves elicitors of their mother’s potent linguistic stimuli (see also Snow 1995), and
are also possible predictors of later language outcomes themselves, as mentioned in the
previous chapter. Moreover, Della Corte and others (1983) found that mothers of children
primarily favouring common nouns provided more descriptions, while mothers of
children with vocabularies containing more personal-social words (such as ‘I want it’)
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used more prescriptions. In addition, Hampson and Nelson (1993) found that even as
early as at the children’s age of 13 months mothers of linguistically advanced children
provided more descriptions and referential repetitions than mothers of later talkers. In
turn, mothers of later talkers provided more requests for action and conversational
devices (such as ‘Thank you’).
Hampson and Nelson (1993) suggest that by examining CDS prior to the emergence of
children’s productive language it might be possible to ascertain to what extent the child’s
language learning strategy is affected by differences between mothers from the
prelinguistic stage onwards. However, it is important to note that prelinguistic
communicative competence is also likely to influence maternal behaviour. For example,
infants’ intentional communication may elicit language-facilitating maternal responses
(Yoder & Warren 2001). Moreover, intensive infant vocalizations might influence
mothers to provide more favourable verbal input (D’Odorico et al. 1999). Indeed,
vocalizations are quite typically responded to and labelled as communicative by adults
(McCathren et al. 1996, 1999). In particular, adults are apt to attribute meaning to
babbling containing CV syllables because of its word-like sounds.
Still, the mere fact that a certain kind of maternal verbal response may have been
elicited by child communicative behaviour does not rule out the possibility that the
response may then have an effect upon later child development. However, the effects
might be different in different children due to individual variation in early communicative
and linguistic development. For example, Hampson and Nelson (1993) found that earlier
talkers were themselves at a stage at which they could take advantage of maternal features
such as labelling while later talkers were not. At the same time, maternal abilities to
respond to infants’ signals promptly, contingently and appropriately may be especially
influential in promoting early communicative and linguistic skills among children who
are initially at a lower level in these capacities (Barrett et al. 1991, Baumwell et al. 1997,
Landry et al. 1997, 1998, Menyuk et al. 1995). Furthermore, it is possible that there are
some specific elements of maternal interactive/communicative behaviour, e.g., verbal
responses that affect certain outcomes in children at specific periods in development (cf.
Bornstein & Tamis-LeMonda 1997, Tamis-LeMonda et al. 2001). For example, very little
is known about the specific characteristics of verbal responses addressed to prelinguistic
infants and their possible effects on early communicative and linguistic skills.
Cross, Johnson-Morris and Nienhuys (1980) argue that maternal speech is also
considerably influenced by the mother’s expectations about her child’s linguistic
potential. Hence, as suggested by Snow and others (1987), we should not ignore the
presence of individual variation in the communicative behaviour of mothers that exists,
even when their children are of the same age or linguistic level. For example, neither
maternal verbal responsiveness (Bornstein et al. 1999) nor communicative reciprocity
(Rescorla & Fechnay 1996) is necessarily dependent on the developmental level of the
child. Rather, mothers may be motivated by different factors in interacting with their
children. McDonald and Pien (1982) identified two predominant mother intentions for
conversational interaction: the control of the child’s physical actions and the elicitation of
his/her conversational participation (see also Dunham & Dunham 1995, Olsen-Fulero
1982, Stevens et al. 1998). Kloth, Janssen, Kraaimaat and Brutten (1998) distinguished
three maternal communicative styles in their factor analytic study: non-intervening,
explaining, and directing. An intriguing question is to what extent differences in
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communicative styles as well as in more specific aspects of verbal input reflect
differences in maternal security-inducing sensitivity – the mother’s ability to base her
interventions on insightfulness and the capacity to see things from the infant’s point of
view rather than on factors such as general ideas on child rearing.

3 Aims of the study
This longitudinal follow-up study of mothers and their typically developing children
focuses on the quality of early interaction during the prelinguistic developmental stage
and its role in the later development of communicative and linguistic skills. Special
emphasis is put on maternal responsiveness and sensitivity as well as on child
contributions around the onset of intentional communication that may account for the
quality of early interaction and developmental outcomes. In addition, the possible
specificity in nature of the associations between interaction quality and child
communicative and linguistic development is stressed. The framework of the study is
illustrated in Figure 1.
The specific aims were as follows:
1. to analyse maternal verbal responses to prelinguistic infants and their communicative
functions for possible typical characteristics of responsive interactive style (Studies I,
II)
2. to attempt to combine a view on early mother-infant interaction stemming from
attachment theory with the one stemming from the traditions of developmental
psycholinguistic research by exploring aspects of maternal communicative interaction
in relation to the rating of security-inducing sensitivity in order to find some key elements of sensitivity (Studies III, IV)
3. to characterize child interactive/communicative behaviour around the onset of intentional communication from different perspectives (Studies I, II, III, IV)
4. to determine whether child characteristics affect maternal interactive/communicative
behaviour (Studies I, II, IV)
5. to investigate predictors of child communicative and linguistic development within
mother-infant interaction (Studies I, II, III)
6. to evaluate the predictive validity of early communicative and linguistic skills for
later advances in receptive and expressive language (Study III)
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Fig. 1. Framework of the study.

4 Material and methods
4.1 Study design
This is a longitudinal follow-up study of mothers and their typically developing children
from Northern Finland, which focuses on the quality of mother-infant interaction;
maternal responsiveness and infants’ early capacities to convey messages around the
onset of intentional communicative behaviours and their associations with the later
development of communicative and linguistic skills.
The mother-infant dyads were recruited from maternity wards of the University
Hospital of Oulu from July 1999 to January 2000. The inclusion criteria were that the
families were Finnish-speaking and that the infants were first born, healthy and born full
term after normal pregnancy and delivery. For practical reasons, in order to be included in
this study the families also had to live in the City of Oulu or in the vicinity. The first
contact with the mothers was made about three days after delivery by a nurse who gave
them an information sheet about the study. The sheet was given only to those fulfilling the
inclusion criteria. The families who were interested in participating in the study left their
telephone number to be given to the researcher, who contacted them about one month
later. Detailed background information (see the next chapter) as well as a written consent
were collected during the following appointments. The information about the number of
mothers who got the information sheet during their stay in the maternity ward is not
available.
Participants were visited in their homes by the researcher for the first time at the
children’s age of 6–7 weeks. During the visits 10-minute-samples of mother-infant
interaction were videotaped. In addition, at the children’s ages of 10 and 24 months each
dyad was videotaped in their homes for twenty minutes in a semistructured free-play
session using a standard set of toys. The set of toys was adapted from the free-play
segment of the Parent-Child Early Relational Assessment (PCERA; Clark 1985)
including e.g. a toy telephone, some building blocks, a doll and a couple of picture books.
In all of the videotapings the mothers were instructed to interact with their children in the
way they usually did. For the purposes of the present study, only the 10-month-samples
were analysed for maternal responsiveness and infant intentional communication as well
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as for the amount and types of communicative acts. In addition, the CARE-Index adultinfant interaction assessment method was used. The other recordings were collected for
the purposes of future studies. As regards the assessment of child communicative and
linguistic capacities, a questionnaire (MacArthur Communicative Development
Inventories a.k.a. MCDI) was given to the parents at the children’s age of 12 months, in
addition to which an assessment procedure (Communication and Symbolic Behaviour
Scales a.k.a. CSBS) was carried out in a laboratory setting. In addition, the children were
assessed for their language comprehension and production at the age of 30 months
(Reynell Developmental Language Scales III a.k.a. RDLS III). The entire data collecting,
assessment procedures of communicative and linguistic skills as well as analyses of the
videotapings except for the usage of the CARE-Index (see chapter 4.3.1.3) were carried
out by the researcher. The study design of the present study is illustrated in Table 1.
Table 1. The study design.
Data collecting
Child’s age of 10 months
 Mother-child free play
Number and types (verbal/vocal, nonverbal, and combinations) of maternal and infant communicative acts
Maternal verbal responsiveness
Infant intentionality
CARE-Index adult-infant interaction assessment
Child’s age of 12 months
 MacArthur Communicative Development Inventories (MCDI)
/A Communication and Symbolic Behaviour Scales (CSBS)
Child’s age of 30 months
A Reynell Developmental Language Scales III
 videotaping
 questionnaire
A direct assessment

4.2 Participants
Altogether 30 mothers were telephoned at the infant’s age of one month. Of them, 27
mothers volunteered to participate in the study, while three mothers refused due to
fatigue. The mean age of the mothers at childbirth was 26 years (SD = 4.5), ranging from
21 to 41. The educational level of the mothers was classified into three categories
according to the Finnish educational system (see Statistical Yearbook of Finland 2003).
The mothers were well educated, having completed an average of 17 years (SD = 3.7) of
schooling; 17 of them had a tertiary education (e.g. polytechnic, university) and 10
mothers had an upper secondary education (e.g. senior secondary school, vocational and
professional education institutions). The households were of middle to upper
socioeconomic status based on the occupational status of the parents, which ranged from
lower-level salaried employees to employers. In 19 families at least one of the parents
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was an upper-level salaried employee. Maternal educational level and socioeconomic
status were unrelated to any mother and child measures in the present sample (Student’s ttest for unpaired cases), and were therefore not included in the analyses. Of the infants,
13 were boys and 14 were girls.

4.3 Methods
4.3.1 Analyses of mother-infant interaction
4.3.1.1 Amount and types of communicative interaction
Verbatim transcriptions were prepared of the first 15 minutes of each videotaped freeplay session at the infant’s age of 10 months applying a slightly modified method of
Menyuk and her colleagues (1995). Besides verbal and vocal utterances the transcripts
included nonverbal acts, which served, either alone or in conjunction with a vocalization
or speech, to initiate or maintain interaction. As for infant behaviour, most of the acts
included lacked clear evidence of deliberate communicative intent. Communicative
functions were attributed to these acts in the interaction – in most cases by the mother,
who recognized and imputed meaning to them. As an example, if the child started to
creep away and the mother responded “Where are you going?”, the child act was
considered to initiate interaction and was therefore included to the transcripts. Another
example which indicates maternal motivation to initiate and maintain interaction rather
than infant communicative skills is a sequence where a mother comments “Are you
tired?” as a response to the child yawning. These kinds of sequences were included in the
transcripts to get a general view of turn-taking structures of early interaction and the
amount of interaction, and also to be able to calculate proportional frequency measures
for maternal responses (see the next chapter). Nevertheless, many of the infant
behaviours included in the transcripts indicated joint social involvement, even if
intentional stance was not necessarily implied (see chapter 4.3.2.1). For example, a child
might have started to ride a toy car after his/her mother modelled the behaviour and gave
the car to the child. Thereafter, the mother might have continued the sequence by making
comments such as “Oh, your car is very fast, isn’t it”. The exchange described below is
also quite a typical example of mother-infant interaction in the present sample; joint
social involvement is indicated by some co-operative behaviours with objects, while the
importance of the maternal role in maintaining conversation-like turn-taking structure is
at the same time seen clearly:
Child:
((pours out the building blocks from a pail))
Mother:
Did it empty?
Empty. ((shows the pail to the child))
((puts blocks into the pail))
Child:
((takes the pail and pours the blocks out))
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Mother:
Child:
Mother:

Empty.
((puts his face into the pail, vocalizes))
Where did they go?
Where did the blocks go?
Child:
((looks at his mother))
Mother:
Uh oh, where are the blocks?
Child:
((throws the pail away, takes a block from the floor))
Mother:
There.
Transcripts were organized so that each utterance and/or relevant nonverbal act was
entered on a new line, and for this study each of these acts was considered/called a
communicative act. However, it is again emphasized that most of the infant acts did not
seem to convey a message intentionally. Therefore, the infant communicative acts were
analysed further (see chapter 4.3.2.1). A number of maternal and infant communicative
acts were counted in order to get measures of the amount of communicative interaction
during free-play sessions. In addition, maternal communicative acts were categorized into
verbal/vocal and nonverbal acts and into combinations where verbal/vocal and nonverbal
act were produced simultaneously. As for the infants, only intentional communicative
acts were categorized. In addition, the total number of infant vocalizations was recorded.

4.3.1.2 Maternal responsiveness
Of all of the maternal communicative acts the ones considered to be verbal responses to
infant acts were tallied and their proportions to infant communicative acts were
calculated. A proportional frequency measure was used in further analyses, because it is
more independent of both the infant’s and the mother’s activity in producing
communicative acts than the total number of responses. A maternal response was defined
as a meaningful change in the mother’s verbal behaviour that was subsequent to and
contingent on a child exhibiting a vocal or exploratory act (Baumwell et al. 1997,
Bornstein et al. 1992). Maternal vocalizations, e.g. onomatopoeia or imitations of infant
vocalizations were also considered verbal responses. In order for a maternal activity to be
credited as responsive, it had to occur within a 5-second period following the child act.
However, in this sample the responses typically occurred within 2–3 seconds. Some
examples of maternal verbal responses were already presented in the previous chapter. As
a further example, if the child looked at a ball and the mother named it, the mother was
credited with responding.
In addition to the frequency measures of maternal verbal responses, they were
categorized according to their communicative intent/function. However, it is important to
note that the concept of communicative intent/function was taken somewhat differently in
this context than in regard to early intentional communication. This is to say that not all of
the categories selected for the present study took a straightforward stance towards the
underlying motives of the mothers, such as whether they attempted to teach something,
elicit conversation or direct the child’s behaviour or attention. A relatively detailed coding
scheme containing 19 categories (see Table 2) was developed after a thorough inspection
of the literature, with capturing the various different qualities of maternal verbal
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responses in this particular sample as the main consideration. The labels and definitions
of these categories were derived with some slight modifications from three earlier studies
in particular (Della Corte et al. 1983, Iacono, Chan & Waring 1998, Kloth et al. 1998).
All of the categories were defined so that each utterance could be placed into one of them.
Table 2. Definitions of the categories used for maternal verbal responses.
Category

Definition

Yes/no questions

Questions that elicit a yes or no response and, besides attempting to build a conversational turn-taking structure, they appear to be used to name or describe something
(Is that a ball?; Is this ball red with white dots?)

Tag

Statements followed by a question or an utterance naming or describing something
and similarly to the function of yes/no questions they appear to be used to maintain
interaction (This baby doll is sleepy, isn’t it?)

Requests for information

Requests for information that the adult does not have (What do you want to do
next?)

Requests for clarification or confirmation

Attempts to ensure that the adult has understood the child or to clarify something
that was not understood (Is it this teddy bear you are trying to reach?; What did you
say?)

Test questions

Used to elicit a specific structure (What is it?; How does a dog bark?)

Mand-models

Requests a specific structure and then provides a model (What is this? A giraffe)

Descriptions

Statements describing a person’s behaviour, actions, feelings, etc., or an object or an
event present in the immediate situation (You are patting the dog; The ball is bouncing)

Displaced speech

Descriptions about something not present in the immediate situation or descriptions
of past and future event that were, however, conceptually related to the infant’s prior
act (Grandma has got two big dogs; Yesterday we saw a big truck driving on the
road)

Attention devices

Statements eliciting the child’s attention (Look!; See this thing here?)

Permission requests/
suggestions

Statements seeking acceptance for an action of the speaker or suggesting what the
child could do (Shall we play with the cars?; Would you like to look at this book?)

Commands/warnings

Statements directing or inhibiting the child’s physical behaviour (Throw the ball to
Mummy; Watch out!)

Social play

Interacting with the child in a playful manner (Peek-a-boo; making noises)

Conventional social
expressions

Polite, conventional expressions used in social interactions (Thank you; You’re welcome)

Naming objects and
people

Utterances containing one word or the word preceded by a demonstrative (Ball;
That’s a ball)

Imitations

Direct and immediate imitation of all or part of the child’s previous vocalization or a
word attempt

Affirmatives

Statements that agree with a previous utterance or action of the child (Yes; Hmhm,
with a rising intonation contour)

Compliments

Giving explicit positive feedback on the behaviour of the child (That’s good; Well
done)

Negations/criticisms

Statements denying the child’s previous utterance or action or giving explicit negative feedback on the behaviour of the child (No, it does not go that way; Stupid boy)

Fillers

Words not conveying any referential meaning and appear to be used as automatic
responses (Uh oh; Mm)
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4.3.1.3 Maternal sensitivity and infant co-operation
Maternal sensitivity and infant co-operation were rated from the first five minutes of the
10-month-samples of mother-infant free play by using the CARE-Index adult-infant
interaction assessment method (Crittenden 1988, 1998). The coding system is constructed
around adult’s sensitivity to infant signals, operationalized as a dyadic construct in this
procedure. However, adult and infant interactional behaviour are both coded separately.
Altogether seven aspects of interactional behaviour are assessed. Four of the aspects
are related to affect (facial expression, vocal expression, position and body contact, and
expression of affection) and three to temporal contingency and reciprocity (turn taking,
control, and choice of activity). For each, there are three descriptors for adult (sensitive,
controlling, and unresponsive) and four for infant behaviour (co-operative, compulsive
compliant, difficult, and passive). Each of the seven aspects of behaviour has two points
allocated, which may be placed on one of the descriptors or split between two. The points
for each descriptor are added to yield three scale scores for adults and four for infants.
Since altogether seven aspects of interactional behaviour are assessed, the sum of the
three scale scores for adults and four for infants is always 14. Adult interactional
behaviour is considered sensitive and infant behaviour co-operative if the scale scores for
these items are 7–14 (11–14 ‘high’; 7–10 ‘adequate’). Scale scores less than seven for
these items are considered to be below intervention range (5–6 ‘inept’; 0–4 ‘at risk’). Low
maternal sensitivity is profiled as controlling and/or unresponsive and low infant cooperation as compulsive compliant, difficult and/or passive.
The CARE-Index analysis procedure was carried out by a child psychiatrist (Kaarina
Kemppinen), who is trained, has acceptable interrater reliability, and is qualified by
Crittenden for the use of this method. An important notion is that the researcher was blind
to the codings of maternal sensitivity and infant co-operation while carrying out the other
analyses of mother-infant interaction as well as the assessment procedures of child
communicative and linguistic skills, and vice versa.

4.3.2 Assessment of child communicative and linguistic skills
4.3.2.1 Intentional communication during mother-infant interaction
Infant communicative acts that were included in the transcripts were analysed for
communication intent, and the total number of intentional communicative acts was
recorded. Furthermore, as mentioned above, infant intentional communicative acts were
categorized into verbal/vocal and nonverbal acts and into combinations where verbal/
vocal and nonverbal act were produced simultaneously. An intentional communicative act
was defined as an event in which the infant directed a motoric and/or vocal act toward
his/her mother as evidenced by eye gaze, body orientation, or physical contact, and
awaited a response, as evidenced by looking at the mother, hesitating, or persisting in the
communicative act (Wetherby et al. 1988). As for the communicative functions of
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intentional communicative acts, they involved acting directly upon the communicative
partner either for affiliative purposes, or acting on an object in order to get another’s
attention or to get the other to act upon it. For example, the child might point at a ball,
look at his/her mother, and seem to await a response. However, in the present sample
quite a few of the infant acts that were considered intentional communication were
various kinds of ‘action’ behaviours rather than conventional gestures. For example, the
child might have tried to open a picture book, and after failing he/she attempted to get
help from the mother by alternating his/her gaze between the mother and the picture
book.

4.3.2.2 MacArthur Communicative Development Inventories
About two weeks before the child’s first birthday the families were sent a questionnaire,
the Finnish version of the MacArthur Communicative Development Inventories (MCDI;
Fenson et al. 1994, Lyytinen 1999). Parents were asked to fill it in by the time they came
to the appointment scheduled soon after that. The younger children’s form of the MCDI,
which is designed for children aged 8 to 16 months, was used in this study. It gives
information on children’s phrase and vocabulary comprehension as well as vocabulary
production. In addition, a composite of early symbolic actions and communicative
gestures, a measure called Total gestures, is derived from parental reports.

4.3.2.3 Communication and Symbolic Behaviour Scales
At the children’s age of 12 months (+ one week), the mothers and children came for a
visit at the university, where the Communication and Symbolic Behaviour Scales (CSBS;
Wetherby & Prizant 1993) was administered by the researcher in a room set up for that
purpose. The CSBS procedure, which includes direct sampling of a child’s
communicative behaviour with an examiner in the presence of the parent, is videotaped.
The CSBS assesses communicative, social-affective, and symbolic skills of children
whose functional communication age is between 8 and 24 months. The behaviours
sampled are rated according to seven cluster scores, which are computed from altogether
twenty-two 5-point scales. The first six cluster scores are measures of communicative
behaviour – in short, they rate a child’s skills in conveying messages intentionally by
using different kinds of communicative means – and the seventh cluster score is a
measure of symbolic skills. The parameters of communicative and symbolic behaviour
measured by the scales and summarized in the cluster scores are detailed in Table 3. In
addition, a communication composite score, CSBS-Total, is calculated. It is based on the
sum of the scale scores for the 18 communication scales (i.e. the first six cluster scores)
and the child’s age. The last four scales for symbolic behaviour (i.e. the seventh cluster
score) are kept as separate measures.
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Table 3. The cluster scores of the Communication and Symbolic Behaviour Scales, which
summarize the parameters of child behaviour measured by the scales.
Cluster score

Parameters measured by the scales

Communicative function

The range and variety of communicative functions i.e. purposes served by intentional
communicative acts

Communicative means
– gestural

The use of conventional and distal hand gestures as well as the use of gestures in conjunction with vocalizations to express communicative intentions

Communicative means
– vocal

The use of vocal acts without gestures to express communicative intentions, and the
range and variety of the consonants and syllabic structures used within communicative acts

Communicative means
– verbal

The number of different words and possible multiword combinations used in communicative acts

Reciprocity

The rate the child uses communicative signals and the ability to respond to the adult’s
communicative acts and to persist in communication when a goal is not obtained

Social-affective signalling

Gaze shifts and expressions of emotion

Symbolic behaviour

Language comprehension, the range and variety of symbolic action schemes and the
ability to use objects in constructive play

For the analyses of the present study raw cluster scores were used instead of standard
score or percentile rank equivalents based on the original standardization. The reason for
this solution was that the CSBS has not been standardized into Finnish, although
according to the pilot study of the Finnish adaptation of this method, Finnish children and
children from the United States seem to be very similar in their communicative and
symbolic behaviour at 12 months (Korhonen & Lappalainen 2001).

4.3.2.4 Reynell Developmental Language Scales III
The children’s linguistic competence at 30 months (+ 2 weeks) was assessed during a
home visit by the researcher. The Finnish version of the Reynell Developmental
Language Scales III (RDLS III; Edwards et al. 1997; Finnish version 2001) was used.
The scales, designed for assessment of language abilities that normal children display
from one and a half to seven years, give scores for language comprehension and
expressive skills.
The Comprehension scale has 62 items organized into ten sections, which test
comprehension of single words and basic relations between words, understanding of
attributes and spatial relation, understanding of thematic roles in sentences as well as
complex grammatical and inferencing skills. According to the Finnish version of the
RDLS III, 30-month-old children are expected to pass 31 to 34 items on the
Comprehensive scale.
The Expressive scale also has 62 items, in six sections, for which the examiner asks
the child to label objects, describe activities and define words. In order to score, the child
has to use appropriate vocabulary and grammatical structures to convey a message. On
the Expressive scale 30-month-old children are expected to pass 14 to 15 items.
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4.4 Analyses of reliability
Each videotaped free-play session was transcribed and analysed by the researcher. To test
the reliability of the coding procedure, 10% of the videotapings were randomly selected
and reanalysed independently by a docent in the study of child language, Academic
research fellow (Sari Kunnari). The percentage of agreement was assessed between these
two coders for the identification of communicative acts, type of each act, maternal
responsive acts and infant intentional communicative acts. On the average, the agreement
was 90%, ranging from 83% to 97%.
In addition, interrater reliability of the CSBS scoring procedures was tested. A speechlanguage therapist (Tanja Tennilä, née Aspegren), who was trained in the use of this
method reanalysed five cases selected at random, which is about 20% of the study
sample. Cohen’s kappa values, which were calculated for each of the twenty-two scales,
averaged .90.

4.5 Statistical methods
The present study is partly descriptive by nature and therefore the data were treated in
terms of descriptive parameters such as means and standard deviations. In addition,
statistical methods such as regression analyses were used, when applicable.
In investigating the characteristics of maternal responses, the descriptive statistics was
presented at first. Then, to examine the associations between the overall frequency of
verbal responses and their functions the Pearson product-moment correlations were used
as preliminary and hierarchical multiple regressions as further analyses. The selection of
independent variables for the hierarchical multiple regression analyses was based on the
correlations. Since there were only 27 participants, in addition to which a few variables
were not quite normally distributed, attempts were made to verify the contributions of
each independent variable by performing two additional sets of regression analyses. For
the first of these sets, independent variables were dichotomized. For the second additional
set of regression analyses both independents and dependents were dichotomized and
thereafter, logistic regression analyses were performed. In other words, in the additional
sets of regression analyses the abilities of regression models to explain the variation in
dependent variables, i.e., to determine predictive relations, were purposely weakened.
These manoeuvres were based on the assumption that the predictive validity of a certain
independent variable could be considered to be verified if it was selected into the
additional regression models. The forward stepwise method was used in all of the
regression analyses. The cutpoints needed to dichotomize the variables were defined by
viewing the histograms as well as the list of frequency distribution of the values of each
variable. However, in order to avoid unnecessary complication in the presentation of the
results, the figures of regression coefficients are presented only for the first set of
regression analyses.
In defining elements of sensitivity the mothers were firstly divided into groups
according to the CARE-Index scale scores for sensitivity. To analyse the patterns of
behaviour in more detail, the groups were also compared according to the distributions of
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different descriptors of interactive behaviour as well as according to the patterning of the
points allocated to the different aspects of behaviour. In addition, the amount and types of
communicative acts in the maternal sensitivity groups were examined. As for the types of
communicative acts, the number of verbal/vocal acts, nonverbal acts and their
combinations (a verbal/vocal and a nonverbal act produced simultaneously) were tallied
and their mean percentages calculated in each group of mothers. Thereafter, confidence
intervals (95% CI) for proportions were calculated separately in each group to get an
estimate of the proportions in larger population. This kind of solution was considered
suitable for the purposes of the present study; however, Altman, Machin, Bryant and
Gardner (2000) have suggested that confidence intervals should be calculated for the
contrasts. In addition, verbal responsiveness was investigated in the three sensitivity
groups. The functional categories of maternal verbal responses were analysed in a similar
manner as the types of communicative acts.
Infant interactive behaviour, i.e., the amounts of intentional communicative acts and
vocalizations, was also investigated by means of descriptive statistics. Analyses in regard
to the CARE-Index ratings of infant co-operation and the amount and types of intentional
communicative acts were carried out in the same way as in the maternal sensitivity
groups. As for the effects of infant intentional communication and vocalizations on
maternal verbal responsiveness, they were examined by using the Pearson productmoment correlations and hierarchical multiple regression analyses. Associations between
maternal sensitivity and infant co-operation were analysed qualitatively.
Several statistical methods were applied in the examinations of predictors of child
communicative and linguistic development within mother-infant interaction. Firstly, the
Pearson product-moment correlations were used as preliminary and multiple regressions
as further analyses to examine the predictive validity of the measures of maternal overall
verbal responsiveness and infant intentions. Infant gender was also selected as an
independent. Two sets of regression analyses were performed in order to find the most
suitable models to explain the variation in the child language measures; the first with all
of the independents and the second with only significant independents entered. In
addition, the Pearson product-moment correlations were used to examine the relations
between the amount of infant vocalizations and subsequent communicative and linguistic
skills. Secondly, the specific predictive validity of different functions of maternal verbal
responses were examined by using the correlations as preliminary and hierarchical
multiple regressions as further analyses in the same way as in investigating the
characteristics of maternal responses. Again, infant gender was taken into account in the
selection of independents. Thirdly, as for maternal sensitivity and infant co-operation, the
statistical associations between them and child early communicative and linguistic
development as well as later linguistic capacities were tested by comparing means,
Student’s t-test for unpaired cases. Finally, the relationships between children’s early
skills and later language outcomes were examined by using the Pearson product-moment
correlations.
In addition, in the preliminary analyses of the present sample the possible associations
of maternal educational level and socioeconomic status of the families as well as infant
gender with all of the mother and child measures of this study were taken into account
and examined by comparing means, Student’s t-test for unpaired cases.
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4.6 Ethical considerations
The study design was approved by the Committee of Ethics, the Faculty of Medicine of
the University of Oulu on the 6th of April, 1999. All mothers gave their written informed
consent to participate.

5 Results
5.1 Maternal interactive behaviour
5.1.1 Characteristics of maternal verbal responses (I, II)
On average, mothers addressed 98.59 (SD = 27.86) verbal responses to their 10-monthold infants during the 15-minute free-play session. The variation was considerable,
ranging from 62 to 168. The proportions of responses to infant communicative acts
averaged .61 (SD = .13), with the range from .37 to .87. Table 4 presents descriptive
statistics for the functional categories of maternal verbal responses (means, standard
deviations, and ranges for proportions to total number of responses). In this sample, the
mothers used proportionally the highest amount of descriptions as responses.
Additionally, naming objects and people as well as fillers (little words such as ‘uh oh’)
were used quite frequently. In turn, with the exception of yes/no questions the
proportional frequencies of the question categories were very small. However, the
variation in almost all the categories was great.
In investigating whether any functional characteristics of verbal responses are typical
for highly responsive mothers the proportional frequency measures both for the functional
categories and for overall frequency of responses were used. From altogether 19
functional categories only mand-models (r = .42, p = .029) correlated positively, while
displaced speech (r = –.53, p = .005) and commands/warnings (r = –.41, p = .032)
correlated negatively with the overall frequency of maternal verbal responses. These
correlations served as preliminary analyses and as a basis for the selection of the
independent variables for the subsequent regression analyses (see Table 5). Using the
forward stepwise method, displaced speech and also commands/warnings contributed to
the regression model. The inverse predictive validity of displaced speech for the overall
frequency of verbal responses was verified by the additional sets of regression analyses.
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Table 4. Means, standard deviations, and ranges for the proportions of functional categories of maternal verbal responses.
Category

M

SD

Range

Yes/no questions

.08

.04

.01–.18

Tag

.01

.01

.00–.03

Requests for information

.01

.01

.00–.06

Requests for clarification or confirmation

.01

.02

.00–.05

Test questions

.04

.03

.00–.13

Mand-models

.02

.02

.00–.05

Descriptions

.23

.08

.05–.42

Displaced speech

.01

.01

.00–.05

Attention devices

.02

.01

.00–.05

Permission requests/suggestions

.04

.02

.00–.12

Commands/warnings

.07

.07

.02–.16

Social play

.05

.03

.02–.16

Conventional social expressions

.03

.03

.00–.12

Naming objects and people

.12

.07

.02–.24

Imitations

.03

.03

.00–.12

Affirmatives

.06

.04

.01–.21

Compliments

.02

.03

.00–.09

Negations/criticisms

.01

.02

.00–.07

Fillers

.15

.08

.01–.29

Table 5. Summary of hierarchical regression analyses for the functions of maternal verbal
responses predicting overall verbal responsiveness.
Dependent/Independents
Analysis 1
Maternal verbal responsiveness
Step 1 Adjusted R2 = .25
Displaced speech
Step 2 Adjusted R2 = .35
Displaced speech
Commands/warnings

B

SE B

β

95% CI B

– 5.430

1.751

– .53**

– 9.036 to – 1.823

– 4.969
– 1.254

1.642
0.566

– .48**
– .35*

– 8.358 to – 1.581
– 2.423 to – 0.085

Independents
Analysis 2

Independents
Analysis 3

Step 1
Displaced
speech

Step 1
Displaced
speech

Note. Analyses 1 to 3 refer to different sets of regression analyses, where original values of each variable were used, then independents were dichotomized, and finally both independents and dependents were dichotomized and logistic regression analyses
were performed, respectively.
* p < .05. ** p < .01.

5.1.2 Elements of maternal sensitivity (III, IV)
Mothers were divided into groups according to the CARE-Index scale scores for
sensitivity. From all of the 27 mothers twenty were assessed as being at least adequate in
their interactive behaviour with their infants and hence above the intervention range. Six
of the mothers were assessed as high on sensitivity with the scale scores 11–13, and 14 as
adequate with the scale scores 7–10. Seven mothers were assessed as inept (scores 5–6)
in their interactive behaviour. None of the mothers was assessed as being at risk. Means
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and standard deviations for the scale scores for all of the three descriptors of maternal
interactive behaviour in the sensitivity groups as well as in the whole sample are
presented in Table 6. As for the different aspects of behaviour that were assessed, most of
the highly sensitive mothers tended to be slightly controlling in aspects related to
temporal contingency and reciprocity. In turn, in the adequate group the patterns of
behaviour varied quite considerably, while unresponsiveness was characteristic among
inept mothers.
Table 6. The CARE-Index ratings of sensitivity, control, and unresponsiveness in the
maternal sensitivity groups and also in the whole sample.
Maternal sensitivity
Descriptor

a

High ; n=6
Mean (SD)

Adequateb; n=14
Mean (SD)

Ineptc; n=7
Mean (SD)

All; n=27
Mean (SD)

Sensitive

12.17 (0.98)

8.29 (1.07)

5.57 (0.49)

8.48 (2.46)

Controlling

1.33 (1.03)

3.29 (1.90)

3.29 (3.30)

2.85 (2.28)

Unresponsive

0.50 (0.55)

2.43 (2.03)

5.00 (3.56)

2.67 (2.76)

Note. No mothers were assessed at risk level (0–4).
a
Sensitivity scores 11–14. bSensitivity scores 7–10. cSensitivity scores 5–6.

As for communicative behaviour, in the whole sample mothers produced an average of
279.56 (SD = 63.83) communicative acts during free play, ranging from 189 up till 415.
Figure 2 illustrates that highly sensitive mothers tended to be somewhat more active than
the rest of the mothers, while inept mothers were the most passive. In addition, highly
sensitive mothers were particularly active in producing verbal/vocal communicative acts
(see Table 7). In using nonverbal communicative means alone, the mothers in the highly
sensitive and inept groups were on average equally active, while in producing
combinations, i.e., communicative acts where a nonverbal act and a verbalization/
vocalization are produced simultaneously, the inept mothers were the least active. In turn,
mothers in the adequate group produced the highest amount of nonverbal communicative
acts. However, the group differences are quite marginal, probably as a consequence of
considerable individual variation.
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Fig. 2. Amount of maternal communicative acts in the three sensitivity groups by the CAREIndex

Table 7. Different types of communicative acts (verbal/vocal, nonverbal, and combinations) in the maternal sensitivity groups by the CARE-Index and their proportions in percentages (95% confidence intervals in brackets).
Maternal sensitivity
High
Type of communicative act
Verbal/vocal
Nonverbal
Combination

Mean (SD)

Proportion
(95% CI)

159.0 (39.7)
20.8 (9.6)
131.2 (33.5)

Adequate

Inept

Mean (SD)

Proportion
(95% CI)

Mean (SD)

Proportion
(95% CI)

51.1 (48.8–53.3)

129.0 (47.3)

46.3 (44.7–47.9)

125.6 (63.7)

49.4 (47.1–51.7)

6.7 (5.6–7.8)

27.6 (14.2)

10.0 (9.1–10.9)

21.7 (14.4)

8.5 (7.2–9.8)

42.2 (40.0–44.4)

122.5 (31.6)

43.9 (42.3–45.5)

106.7 (36.4)

42.0 (39.7–44.3)

Figure 3 illustrates the proportions of maternal verbal responses in the sensitivity groups.
In general, the rating of sensitivity seemed to be associated with the frequency of
responses. However, one outlier both in the adequate and inept group should be noted. As
far as the communicative functions of maternal verbal responses are concerned, there was
only some slight variation between the groups (see Table 8). However, perhaps a few
observations are still worth mentioning. Descriptions were the most frequently used by
the highly sensitive mothers, while the mothers in the adequate group had the highest
proportion of test questions. In turn, among the inept mothers the usage of verbal
responses categorized as social play was proportionally smaller than among the rest of
the mothers. They also produced to some extent smaller proportions of conventional
social expressions than the rest of the mothers. In addition, there were some slight
differences between the maternal sensitivity groups in giving positive or negative
feedback to infant actions as well as in the use of fillers as responses.
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Fig. 3. Proportional frequencies of verbal responses in the maternal sensitivity groups by the
CARE-Index.

Table 8. Proportions in percentages (95% confidence intervals in brackets) for different
functional categories of maternal verbal responses in the maternal sensitivity groups by
the CARE-Index.
Category

High

Adequate

Inept

Yes/no questions

8.2 (6.2–10.2)

7.4 (6.0–8.8)

8.6 (6.4–10.8)

Tag

1.2 (0.4–2.0)

1.2 (0.6–1.8)

0.5 (-0.1–1.1)

Requests for information

1.1 (0.4–1.8)

1.4 (0.8–2.0)

2.1 (1.0–3.2)

Requests for clarification or confirmation

2.1 (1.1–3.1)

1.5 (0.8–2.2)

0.7 (0.0–1.4)

Test questions

3.6 (2.3–4.9)

4.8 (3.6–6.0)

3.1 (1.7–4.5)

Mand-models

2.1 (1.1–3.1)

1.4 (0.8–2.0)

3.5 (2.0–5.0)

Descriptions

24.8 (21.7–27.9)

22.8 (20.5–25.1)

20.8 (17.6–24.0)

Displaced speech

0.1 (-1.3–0.3)

1.1 (0.5–1.7)

0.5 (-0.1–1.1)

Attention devices

1.6 (0.7–2.5)

1.1 (0.5–1.7)

2.0 (0.9–3.1)

Permission requests/suggestions

4.0 (2.6–5.4)

4.2 (3.1–5.3)

3.5 (2.0–5.0)

Commands/warnings

6.1 (4.4–7.8)

7.0 (5.6–8.4)

6.8 (4.8–8.8)

Social play

5.0 (3.4–6.6)

5.6 (4.3–6.9)

3.6 (2.1–5.1)

Conventional social expressions
Naming objects and people

3.3 (2.0–4.6)

3.2 (2.2–4.2)

1.5 (0.5–2.5)

14.5 (12.0–17.0)

10.3 (8.6–12.0)

14.3 (11.5–17.1)

Imitations

2.9 (1.7–4.1)

3.2 (2.2–4.2)

2.8 (1.5–4.1)

Affirmatives

4.5 (3.0–6.0)

4.8 (3.6–6.0)

10.0 (7.6–12.4)

Compliments

3.6 (2.3–4.9)

1.5 (0.8–2.2)

1.5 (0.5–2.5)

Negations/criticisms

0.3 (-0.1–0.7)

1.2 (0.6–1.8)

0.3 (-0.1–0.7)

11.0 (8.8–13.2)

16.3 (14.3–18.3)

13.9 (11.1–16.7)

Fillers
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5.2 Infant interactive behaviour (I, II, III, IV)
The number of infant communicative acts during free play at 10 months averaged 160.33
(SD = 23.95), with a range from 116 to 207. Of them, an average of 52.33 (SD = 28.92)
were vocalizations. The variation was great, ranging from 16 to 119. All of the infant
communicative acts were also analysed for intentionality. On average, the infants
produced 21.52 (SD = 12.94) intentional communicative acts during free play, with quite
a considerable range from 4 up to 57. The proportion of intentions of the total number of
infant communicative acts averaged .13 (SD = .07), ranging from .03 to .34. As for the
effects of gender on infant communicative behaviour, it was found that girls produced
more intentional communicative acts than boys (p = .019, 95% CI 2.02–20.75 for the
total number of intentions; p = .018, 95% CI .01–.12 for proportions).
In addition, the children were divided into groups according to the CARE-Index scale
scores for co-operativity. Six of the infants, all of them girls, were assessed as highly cooperative with the scales scores 11–12. The adequate group with the scales scores 7–10
was the biggest one with 15 infants. Six infants were assessed as inept (scores 5–6) and
therefore below the intervention range. Five of the infants in the inept group were boys.
Hence, infant gender seemed to have a role in co-operativity; however, the association
was not proven statistically significant. None of the infants was assessed as being at risk.
Table 9 presents means and standard deviations for the scale scores for the four
descriptors of infant interactive behaviour in the co-operativity groups as well as in the
whole sample. As regards the patterns of behaviour, five of a total of six highly cooperative infants had some points placed on difficulty in the aspects of behaviour related
to temporal contingency and reciprocity. Unlike in the other two infant groups, no points
were placed on compulsive compliance in this infant group. In turn, the adequate infant
group is very difficult to characterize, because individual variation in the patterning of the
points was so great, whereas infants assessed as inept in their interactive behaviour were
in general more passive but less difficult than the rest of the infants.
Table 9. CARE-Index ratings of co-operation, compulsive compliance, difficulty, and passivity in the infant co-operativity groups and also in the whole sample.
Infant co-operativity
Descriptor

Higha; n=6
Mean (SD)

Adequateb; n=15
Mean (SD)

Ineptc; n=6
Mean (SD)

All; n=27
Mean (SD)

Co-operative

8.37 (2.27)

11.67 (0.52)

8.20 (1.08)

5.50 (0.55)

Compulsive compliant

0.00 (0.00)

0.80 (1.61)

1.50 (1.64)

0.78 (1.48)

Difficult

1.83 (0.98)

1.40 (1.76)

0.50 (0.84)

1.30 (1.49)

Passive

0.50 (0.84)

3.33 (2.41)

6.50 (1.87)

3.56 (2.85)

Note. No infants were assessed at risk level (0–4).
a
Co-operativity scores 11–14. bCo-operativity scores 7–10. cCo-operativity scores 5–6.

Infant intentional communicative behaviour was then analysed further for possible typical
characteristics for the different co-operativity groups. Figure 4 illustrates quite clearly
that with one exception, the infants in the inept group produced less intentional
communicative acts during free play than the rest of the infants. In this regard, the highly
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co-operative infants were the most active; however, the difference between them and the
ones in the adequate group was not considerable. As regards the use of different types of
communicative means, the infant groups were on average similar in the use of verbal/
vocal communicative means, whereas the highly co-operative infants were the most
active and the inept infants most passive in the use of nonverbal communicative means
both alone and in conjunction with a verbalization/vocalization (see Table 10). As a
result, the infants in the inept group had the highest percentages of verbal/vocal acts and
the smallest percentages of nonverbal acts. Similarly to the mothers, however, there was
quite a lot of individual variation in the use of different types of communicative means.

Fig. 4. Amount of intentional communicative acts in the infant co-operativity groups by the CARE-Index.

Table 10. Different types of intentional communicative acts (verbal/vocal, nonverbal, and
combinations) in the infant co-operativity groups by the CARE-Index and their proportions in percentages (95% confidence intervals in brackets).
Infant co-operativity
High
Type of communicative act
Verbal/vocal

Mean
(SD)

Proportion
(95% CI)

Adequate
Mean
(SD)

Inept

Proportion
(95% CI)

Mean
(SD)

Proportion
(95% CI)

2.8 (3.1)

10.1 (5.5–14.7)

2.8 (2.7)

12.4 (8.9–15.9)

2.3 (3.3)

18.9 (10.0–27.8)

Nonverbal

12.5 (11.9)

44.7 (37.2–52.2)

9.3 (6.2)

41.3 (36.1–46.5)

4.2 (2.1)

33.8 (23.0–44.6)

Combination

12.7 (7.1)

45.2 (37.2–52.7)

10.5 (7.1)

46.3 (41.0–51.6)

5.8 (8.0)

47.3 (35.9–58.7)
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5.3 The effects of infant characteristics on maternal interactive
behaviour (I, II, IV)
It was found that the proportional frequency of maternal verbal responses correlated
negatively with the amount of infant vocalizations (r = –.48, p = .011). In addition, a
slight trend for a negative relationship between maternal responses and the amount of
infant intentional communicative acts was found. However, the correlation was not
significant. As for the functional categories of maternal verbal responses, none of them
correlated with infant vocalizations. However – even if it was not statistically significant
– it might be worth mentioning that there was a slight trend for a negative relationship
between maternal use of descriptions as responses and infant vocalizations. Moreover, a
few statistically significant correlations between the functions of maternal verbal
responses and infant intentions were found. Social play (r = .39, p = .047) and
conventional social expressions (r = .73, p = .000) correlated positively, while
descriptions (r = –.51, p = .007) correlated negatively with the amount of infant
intentional communicative acts. These relationships were further analysed by using
multiple regressions (see Table 11). Independents were selected on the basis of the
correlation analyses. Using the stepwise method, only the category conventional social
expressions contributed to the regression model. In addition, indicated by the Student’s ttest for unpaired cases infant gender seemed to have some effect on the functions of
maternal verbal responses but not on their overall frequency. The mothers of daughters
presented higher proportions of requests for clarification or confirmation (p = .015, 95%
CI .003–.027), and there also seemed to be a trend for them to use smaller proportions of
commands/warnings than the mothers of sons (p = .052, 95% CI –.056 to .0002).
Table 11. Summary of hierarchical regression analyses for the functions of maternal verbal responses predicting the amount of infant intentional communicative acts.
Dependent/Independents
Analysis 1
Infant intentions
Step 1 Adjusted R2 = .51
Conventional social expressions

B

SE B

β

95% CI B

285.952

54.317

.73***

174.085–397.820

Independents
Analysis 2

Independents
Analysis 3

--

--

Note. Analyses 1 to 3 refer to different sets of regression analyses, where original values of each variable were used, then independents were dichotomized, and finally both independents and dependents were dichotomized and logistic regression analyses
were performed, respectively.
*** p < .001.

As regards the CARE-Index ratings of maternal and infant interaction and their
associations with each other, in most of the dyads both the mother and the infant were
assessed as being either above or below the intervention range (see Table 12). However,
in three dyads mothers were assessed as adequate in their interactive behaviour while
their infants were assessed as inept on co-operativity, and in four dyads mothers were
assessed as inept while their infants were assessed as adequate. Nevertheless, in most of
these dyads the scores for maternal sensitivity and infant co-operativity were only just
either above or below the intervention range. In addition, as far as the principles of the
CARE-Index coding procedure are concerned, it was quite expected that infants’
behavioural patterns were in general closely linked to those of their mothers, i.e., infant
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difficulty and/or compulsive compliance was largely associated with maternal control and
infant passivity with maternal unresponsiveness. Nevertheless, there were three cases
with somewhat passive infants and yet sensitive mothers. Finally, infant gender seemed to
have an impact on maternal sensitivity, since all six highly sensitive mothers had
daughters, while five of altogether seven inept mothers had sons (Fischer exact (2) =
7.55, p = .023).
Table 12. The maternal sensitivity and infant co-operativity groups by the CARE-Index.
Maternal sensitivity
Infant co-operation

b

All

High

Adequate

Ineptc

a

3

3

–

6

Adequateb

3

8

4

15

High

a

Ineptc

–

3

3

6

All

6

14

7

27

Note. No mothers or infants were assessed at risk level (0–4).
scores 11–14. bSensitivity/co-operativity scores 7–10. cSensitivity/co-operativity
scores 5–6.

aSensitivity/co-operativity

5.4 Early predictors of child communicative and linguistic skills within
mother-infant interaction (I, II, III)
Children’s communicative and linguistic skills were assessed at the ages of 12 (MCDI
and CSBS) and 30 months (RDLS III). Descriptive statistics (means, standard deviations,
and ranges) for these measures are presented in Table 13. Infant gender did have some
effect on these measures, because according to the MCDI test results girls produced more
words than boys at the age of 12 months (p = .025, 95% CI 0.88–11.90).
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Table 13. Means, standard deviations, and ranges for the child language measures at 12
and 30 months.
Language measure

M

SD

Range

MCDIa
Phrases understood

14.65

6.16

2–23

Vocabulary comprehension

102.27

62.39

11–227

Vocabulary production

9.42

7.41

1–23

Total gestures

29.77

9.36

14–47

Communicative function

10.59

1.74

6–13

Communicative means – gestural

10.07

2.48

4–14

Communicative means – vocal

10.85

2.13

8–15

Communicative means – verbal

5.52

0.51

5–6

Reciprocity

11.00

1.84

8–14

CSBSb

Social-affective signalling

8.59

1.31

6–11

Symbolic behaviour

10.26

1.75

6–14

CSBS-Total

56.63

7.30

42–70

Comprehensive scale

36.70

8.44

7–48

Expressive scale

15.93

5.27

8–28

RDLS IIIc

Note. aThe MacArthur Communicative Development Inventories. bThe Communication and Symbolic Behaviour Scales. cThe Reynell Developmental Language Scales III.

As for the predictors of child communicative and linguistic skills within early motherinfant interaction, firstly the possible effects of the frequencies of maternal verbal
responses, infant intentional communicative acts as well as vocalizations were examined.
As can be seen in Table 14, the Pearson product-moment correlational analyses indicated
several positive relationships between these interaction variables and the child language
measures at 12 months, but not at 30 months.

61
Table 14. Pearson product-moment correlations of maternal responses, infant intentions
and infant vocalizations at the infant’s age of 10 months with the child language measures
at 12 (MCDI and CSBS) and 30 months (RDLS III).
Language measure

Maternal responses

Infant intentions

Infant vocalizations

Phrases understood

.36

.35

–.05

Vocabulary comprehension

.40*

.31

–.12

MCDI

Vocabulary production

.12

.45*

.21

Total gestures

.08

.41*

.10

Communicative function

.16

.33

.05

Communicative means – gestural

.05

.40*

.19

Communicative means – vocal

.06

.29

.14

Communicative means – verbal

–.10

.55**

Reciprocity

–.02

.31

–.03
.17

CSBS

Social-affective signalling
Symbolic behaviour
CSBS-Total

.51**

.02

.17

–.05

.40*

.06

.06

.44*

.17

RDLS III
Comprehensive scale

.18

.35

–.02

Expressive scale

.08

.27

.08

* p < .05. ** p < .01.

Because the measures of maternal responses and infant intentions did not correlate with
each other, it was possible to examine their predictive validity for child communicative
and linguistic skills at 12 months further by using them as independents in the multiple
regression analyses. In addition, infant gender was selected as an independent. In an
attempt to find the most suitable regression models to explain the variation in each of the
child language measures, two sets of regression analyses were performed. In the first set
all of the independents, and in the second set only significant independents were entered.
Tables 15 and 16 present the summaries of the second sets of regression analyses. As
regards the predictors of the MCDI test results, both maternal responses and infant intentional communicative acts contributed to early receptive skills, whereas word production
as well as early symbolic actions and communicative gestures (the composite score Total
gestures) were only predicted by infant intentional communicative acts. Similarly, the use
of both gestural and verbal communicative means during the CSBS test procedure and
consequently also the communication composite score, the CSBS-Total, were all predicted by infant intentional communicative acts. As for infant gender, the regression analyses did not indicate it as having predictive validity – regardless of the results found by
comparing means.
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Table 15. Summary of regression analyses for maternal responses and infant intentional
communicative acts predicting the MCDI test results.
B

SE B

β

95% CI B

19.948
0.204

8.163
0.085

.43*
.43*

3.061–36.835
0.029–0.379

219.407
1.891

82.458
0.856

.47*
.39*

48.829–389.894
0.120–3.662

0.258

0.105

.45*

0.041–0.475

0.296

0.136

.41*

0.016–0.576

Dependent/Independents
Phrases understood
Adjusted R2 = .24
Maternal responses
Infant intentions
Vocabulary comprehension
Adjusted R2 = .25
Maternal responses
Infant intentions
Vocabulary production
Adjusted R2 = .17
Infant intentions
Total gestures
Adjusted R2 = .13
Infant intentions

Note. Only statistically significant predictive relations are presented.
* p < .05.

Table 16. Summary of regression analyses for maternal responses and infant intentional
communicative acts predicting the CSBS test results.
Dependent/Independents

B

SE B

β

95% CI B

0.076

0.035

.40*

0.004–0.149

0.022

0.007

.55**

0.008–0.035

0.250

0.101

.44*

0.041–0.458

Communicative function
-Communicative means – gestural
Adjusted R2 = .13
Infant intentions
Communicative means – vocal
-Communicative means – verbal
Adjusted R2 = .27
Infant intentions
Reciprocity
-Social-affective signalling
-Symbolic behaviour
-CSBS-Total
Adjusted R2 = .16
Infant intentions

Note. Only statistically significant predictive relations are presented.
* p < .05. ** p < .01.

The results of the correlational analyses between the functional categories of maternal
verbal responses and child language measures at 12 and 30 months are presented in
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Tables 17, 18 and 19. Again, these results formed a basis for the selection of independents
for subsequent hierarchical regression analyses. In addition, since according to the MCDI
test results girls produced more words than boys at 12 months, gender was included as an
independent variable in analysing the predictors of the MCDI test results. Further
analyses were carried out only for the child language measures at 12 months, because
none of the functional categories of maternal responses correlated with the child language
measures at 30 months.
Table 17. Pearson product-moment correlations between the functions of maternal verbal
responses and the MCDI.
Category
Yes/no questions
Tag

Phrases
understood

Vocabulary
comprehension

Vocabulary
production

Total
gestures

.23

.40*

.54**

.41*

–.03

.02

.22

.08
–.08

Requests for information

.15

.08

.24

Requests for clarification or confirmation

.02

–.11

.13

.05

Test questions

–.20

–.25

–.05

–.12

Mand-models

–.30

–.13

.24

–.34

Descriptions

–.15

–.13

–.46*

–.03

Displaced speech

–.30

–.35

–.04

–.10

Attention devices

–.35

–.43*

–.17

–.32

.12

.26

.44*

.33

–.12

–.31

–.43*

–.10

Social play

.36

.27

.19

.40*

Conventional social expressions

.05

.08

.22

.18

Naming objects or people

.41*

.49*

.38

.23

Permission requests/suggestions
Commands/warnings

Imitations

–.20

–.25

–.11

–.24

Affirmatives

–.02

.05

–.24

–.39

Compliments

.37

.28

–.01

.35

Negations/criticisms

–.13

–.23

–.26

–.23

Fillers

–.19

–.24

–.01

–.29

* p < .05. ** p < .01.
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Table 18. Pearson product-moment correlations between the functions of maternal verbal
responses and the CSBS.
Category

Yes/no questions
Tag
Requests for information
Requests for clarification or confirmation
Test questions
Mand-models
Descriptions
Displaced speech
Attention devices
Permission requests/suggestions
Commands/warnings
Social play
Conventional social expressions
Naming objects or people
Imitations
Affirmatives
Compliments
Negations/criticisms
Fillers
* p < .05. ** p < .01.

Communicative
function
.14
.11
–.09

Gestural

Vocal

Verbal

.13
.32
–.17

.15
.14
–.20

.21
.09
.09

–.14

–.22

–.10

.08
–.25
.05
–.49**
.04
.15
–.16
.35
.16
.49**
–.06
–.13
.07
–.11
–.38*

–.08
–.23
–.03
–.23
–.08
.12
–.03
.32
.24
.45*
–.04
–.18
–.02
–.46*
–.20

.07
–.01
–.24
–.08
.12
.45*
.03
.12
.41*
.34
–.19
–.39*
–.23
–.02
–.09

Reciprocity

Symbolic
behaviour

CSBS
Total

.12
.05
–.13

Socialaffective
signalling
.10
.07
–.06

.33
.16
–.14

.18
.21
–.20

–.25

–.19

.36

.09

–.14

–.10
–.10
–.36
–.11
–.17
.41*
–.02
.38*
.34
.21
–.32
.05
–.17
–.20
–.03

–.18
–.25
–.10
–.41*
–.04
.01
.01
.42*
.17
.48*
–.06
.03
–.01
–.29
–.27

.06
–.02
–.18
–.47*
–.21
–.10
.29
.22
.21
.22
.39*
–.04
.23
–.09
–.48*

–.03
–.25
–.09
–.13
–.25
.25
–.16
.30
.18
.29
.08
–.22
.16
–.10
–.37

–.03
–.21
–.15
–.41*
–.04
.22
.01
.40*
.34
.54**
–.05
–.20
–.03
–.29
–.34

Table 19. Pearson-product moment correlations between the functions of maternal verbal
responses and the RDLS III.
Category
Yes/no questions
Tag
Requests for information
Requests for clarification or confirmation
Test questions
Mand-models
Descriptions
Displaced speech
Attention devices
Permission requests/suggestions
Commands/warnings
Social play
Conventional social expressions
Naming objects and people
Imitations
Affirmatives
Compliments
Negations/criticisms
Fillers

Comprehensive scale
.08
.32
.07
.08
.18
–.26
–.14
–.20
–.18
–.27
.11
–.10
.27
.15
.24
–.06
.01
–.07
.08

Expressive scale
.28
.29
.09
–.07
.29
–.02
–.31
–.20
–.23
.18
–.16
.35
.24
.34
–.13
.14
–.32
–.37
–.23
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The results of the hierarchical multiple regression analyses indicated several specific
predictive relations between different functional categories of maternal verbal responses
and the aspects of child early communicative and linguistic development. Table 20 shows
the predictors of the MCDI test results. Naming objects and people was the strongest
predictor of early receptive language skills. These relations were also verified by
additional sets of regression analyses. Moreover, vocabulary comprehension was
inversely predicted by maternal use of attention devices as responses. As for vocabulary
production, it was predicted by maternal use of yes/no questions and female gender. In
addition, descriptions and commands/warnings had a tendency to have some inverse
predictive validity. Finally, the MCDI composite score Total gestures was to some extent
predicted by yes/no questions.
Table 20. Summary of hierarchical regression analyses for the functions of maternal verbal responses predicting the MCDI test results.
Dependent/Independents
Analysis 1

B

SE B

β

95% CI B

Independents
Analysis 2

Independents
Analysis 3

Phrases understood
Step 1 Adjusted R2 = .14
Naming

37.495

16.864

.41*

2.689–72.301

Step 1
Naming

Step 1
Naming

453.033

163.282

.49*

116.035–790.031

Step 1
Naming

Step 1
Naming

448.923
–1809.323

145.279
668.741

.49**
–.43*

148.391–749.456
–3192.719 to –425.926

102.567

32.293

.54**

35.917–169.216

90.625
5.130

30.530
2.355

.48**
.35*

35.917–169.216
0.259–10.001

Step 1
Descriptions
Step 2
Descriptions
Commands

Step 1
Commands
Step 2
Commands
Descriptions

--

--

97.931

44.262

.41*

6.578–189.283

Vocabulary comprehension
Step 1 Adjusted R2 = .21
Naming
Step 2 Adjusted R2 = .38
Naming
Attention devices
Vocabulary production
Step 1 Adjusted R2 = .30
Yes/no questions
Step 2 Adjusted R2 = .42
Yes/no questions
Gender (female)
Total gestures
Step 1 Adjusted R2 = .14
Yes/no questions

Note. Analyses 1 to 3 refer to different sets of regression analyses, where original values of each variable were used, then independents were dichotomized, and finally both independents and dependents were dichotomized and logistic regression analyses
were performed, respectively.
* p < .05. ** p < .01.

The results of the hierarchical multiple regression analyses of the functions of maternal
verbal responses predicting the CSBS test results are shown in Table 21. Infants’ activity
to produce communicative acts to serve different purposes during the CSBS test
procedure, which is implicated in the measure Communicative function, was inversely
predicted by displaced speech and positively predicted by naming. As for the various
different means to communicate during the test procedure, the gestural ones were
inversely predicted by maternal use of negations/criticisms, and both the vocal and verbal
ones positively predicted by maternal use of permission requests/suggestions as
responses. Moreover, maternal responses that were categorized as social play predicted
verbal communicative means. Also conventional social expressions as responses had a
tendency to have some predictive validity as far as infants’ use of vocal communicative
means is concerned. Naming and social play predicted infants’ reciprocity. As for the
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infants’ social-affective signalling, it was inversely predicted by maternal use of fillers as
responses. This relationship was verified by additional sets of regression analyses. Socialaffective signalling was also predicted by imitations and inversely predicted by displaced
speech. Similarly to the predictors of infant reciprocity, the CSBS-Total was predicted by
naming and social play.
Table 21. Summary of hierarchical regression analyses for the functions of maternal verbal responses predicting the CSBS test results.
Dependent/Independents
Analysis 1

B

SE B

β

95% CI B

Independents
Analysis 2

Independents
Analysis 3

–66.667

23.629

–.49*

–115.332 to –18.002

Step 1
Naming

Step 1
Naming

–49.838
9.574

23.530
4.528

–.37*
.37*

–98.401 to –1.275
0.228–18.920

Gestural
Step 1 Adjusted R2 = .18
Negations

--

--

–67.000

26.147

–.46*

–120.850 to –13.150

Vocal
Step 1 Adjusted R2 = .17
Permission requests

15.298

Step 1
Social expressions

--

37.989

--

--

8.376

3.734

.41*

0.685–16.066

7.989
5.984

3.502
2.818

.39*
.36*

0.762–15.216
0.168–11.801

13.368

4.838

.48*

3.404–23.332

Step 1
Social play

13.997
26.487

4.259
9.170

.51**
.45**

5.206–22.787
7.561–45.413

Step 1
Social play
Step 2
Social play
Naming

–8.234

3.005

–.48*

–14.423 to –2.046

Step 1
Fillers

Step 1
Fillers

–8.527
18.161

2.721
7.096

–.50**
.41*

–14.142 to –2.912
3.516–32.805

–5.948
19.426
–37.432

2.757
6.576
16.500

–.35*
.44**
–.37*

–11.652 to 0.244
5.823–33.029
–71.564 to –3.299

59.578

18.422

.54**

21.637–97.519

Step 1
Naming

61.982
101.348

16.190
34.857

.57**
.43**

28.568–95.397
29.406–173.289

Step 1
Naming
Step 2
Naming
Social play

Communicative function
Step 1 Adjusted R2 = .21
Displaced speech
Step 2 Adjusted R2 = .31
Displaced speech
Naming

Verbal
Step 1 Adjusted R2 = .13
Permission requests
Step 2 Adjusted R2 = .24
Permission requests
Social play
Reciprocity
Step 1 Adjusted R2 = .20
Naming
Step 2 Adjusted R2 = .38
Naming
Social play
Social-affective signalling
Step 1 Adjusted R2 = .20
Fillers
Step 2 Adjusted R2 = .35
Fillers
Imitations
Step 3 Adjusted R2 = .44
Fillers
Imitations
Displaced speech
CSBS-Total
Step 1 Adjusted R2 = .27
Naming
Step 2 Adjusted R2 = .44
Naming
Social play

.45*

6.482–69.496

Note. Analyses 1 to 3 refer to different sets of regression analyses, where original values of each variable were used, then independents were dichotomized, and finally both independents and dependents were dichotomized and logistic regression analyses were performed, respectively.
None of the functions of maternal verbal responses predicted the CSBS scale score Symbolic behaviour.
* p < .05. ** p < .01.

In addition, the possible associations of maternal sensitivity and infant co-operation at the
age of 10 months with the child communicative and linguistic development at 12 and 30
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months were examined. In these analyses the grouping variables for maternal sensitivity
and infant co-operation were used (high sensitive/co-operative, adequate, and inept).
Table 22 presents means and standard deviations for the child language measures in the
three maternal sensitivity groups. In general, the children with mothers inept in their
interactive behaviour had lower scores in the language measures than the rest of the
children, while the children with mothers rated as either highly sensitive or adequate in
their interactive behaviour did not vary considerably from each other.
As regards the MCDI test, the children in the group of highly sensitive mothers had the
highest and the children in the group of inept mothers the lowest scores. In the composite
score Total gestures the difference between the inept maternal group and both the highly
sensitive and the adequate maternal group was statistically significant.
The CSBS test results also showed that the infants with mothers at least adequate in
their interactive behaviour were more advanced in their early communicative and
linguistic skills than the ones with inept mothers. Statistically significant differences were
found between the groups of highly sensitive and inept mothers in the use of gestural
communicative means and in the communicative composite score CSBS-Total. In
addition, the difference in early symbolic behaviour between the groups of adequate and
inept mothers was statistically significant.
As far as later language outcomes are concerned, maternal sensitivity contributed to
comprehensive skills. The difference in the RDLS III Comprehensive scale between the
highly sensitive and inept maternal group was statistically significant. As for the
expressive skills at 30 months, there were no statistically significant differences found
between the maternal sensitivity groups. However, the children in the adequate maternal
group were on average the most advanced in this regard. The same trend was also found
in the use of verbal communicative means during the CSBS procedure at 12 months.
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Table 22. Maternal sensitivity by the CARE-Index at the infant’s age of 10 months and
communicative and linguistic development at the ages of 12 (MCDI and CSBS) and 30
months (RDLS III).
Maternal sensitivity
Child language measure

High
Mean (SD)

Adequate
Mean (SD)

Inept
Mean (SD)

MCDI
Phrases understood
Vocabulary comprehension
Vocabulary production
Total gestures

a, b

18.67 (5.40)

14.00 (6.14)

12.43 (5.97)

127.50 (75.06)

97.77 (64.33)

89.00 (48.60)

14.17 (5.78)

8.69 (7.52)

6.71 (7.48)

34.67 (8.36)

31.46 (9.39)

22.43 (6.08)

CSBS
Communicative function

11.33 (0.82)

10.64 (1.95)

9.86 (1.77)

Communicative means – gestural c

11.67 (0.82)

10.29 (2.73)

8.29 (1.89)

Communicative means – vocal

11.50 (1.87)

11.07 (2.27)

9.86 (1.95)

Communicative means – verbal

5.50 (0.55)

5.57 (0.51)

5.43 (0.53)

11.33 (1.03)

11.14 (2.14)

10.43 (1.81)

8.67 (2.07)

8.71 (0.99)

8.29 (1.25)

10.67 (2.34)

10.64 (1.28)

9.14 (1.77)

60.00 (1.55)

57.43 (8.30)

52.14 (6.59)

Comprehensive scale f

42.50 (4.59)

37.21 (6.60)

30.71 (10.98)

Expressive scale

15.17 (3.66)

16.86 (6.53)

14.71(3.55)

Reciprocity
Social-affective signalling
Symbolic behaviour
CSBS-Total

d

e

RDLS III

Note. Student’s t-test for unpaired cases was used.
Differences between groups
a high and inept, p = .011, 95% CI 3.41–21.06
b
adequate and inept, p = .035, 95% CI 0.72–17.34
c high and inept, p = .002, 95% CI 1.54–5.22
d adequate and inept, p = .038, 95% CI 0.09–2.91
e
high and inept, p = .016, 95% CI 1.76–13.96
f
high and inept, p = .033, 95% CI 1.16–22.42

In turn, infant co-operativity at 10 months during mother-infant interaction was not
associated with the child language measures (see Table 23). Unlike in the groups formed
according to maternal sensitivity, the infant co-operativity groups did not differ from each
other in the language scores in a certain patterned way. Moreover, the variation within
each group was quite considerable.
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Table 23. Infant co-operativity by the CARE-Index at the age of 10 months and communicative and linguistic development at the ages of 12 (MCDI and CSBS) and 30 months
(RDLS III).
Infant co-operativity
Child language measure

High
Mean (SD)

Adequate
Mean (SD)

Inept
Mean (SD)

MCDI
Phrases understood

14.83 (6.11)

15.71 (5.34)

12.00 (8.15)

Vocabulary comprehension

74.00 (60.68)

127.57 (58.96)

71.50 (53.44)

9.83 (6.52)

11.07 (8.03)

5.17 (5.91)

30.00 (7.38)

31.29 (9.55)

26.00 (11.06)

Communicative function

11.50 (0.84)

10.27 (1.91)

10.50 (1.87)

Communicative means – gestural

11.50 (1.38)

10.00 (2.14)

8.83 (3.60)

Communicative means – vocal

11.50 (1.87)

10.80 (2.27)

10.33 (2.16)

Vocabulary production
Total gestures
CSBS

Communicative means – verbal
Reciprocity
Social-affective signalling

5.67 (0.52)

5.60 (0.51)

5.17 (0.41)

11.83 (0.98)

10.87 (1.77)

10.50 (2.59)
8.67 (1.37)

9.17 (1.94)

8.33 (0.98)

Symbolic behaviour

10.17 (1.94)

10.47 (1.60)

9.83 (2.14)

CSBS-Total

61.17 (3.60)

55.87 (6.68)

54.00 (10.22)

Comprehensive scale

37.67 (5.12)

37.60 (6.43)

37.67 (14.57)

Expressive scale

15.17 (4.87)

16.07 (5.03)

16.33 (6.98)

RDLS III

Note. Student’s t-test for unpaired cases was used.
Associations are not statistically significant.

5.5 Predictive validity of early communicative and linguistic

skills for later language outcomes (III)
According to the results of the present study, children’s receptive and expressive language
development at 30 months can be predicted from early communicative and linguistic
skills at 12 months. Several relationships were found in this sample. Table 24 shows that
all of the MCDI test variables correlated positively with the RDLS III Comprehensive
scale. In addition, the use of gestural communicative means during the CSBS sampling
procedure and also the CSBS cluster score Symbolic behaviour correlated positively with
later comprehensive skills. As for the RDLS III Expressive scale, none of the MCDI test
variables correlated with it. Instead, the use of both gestural and verbal communicative
means during the CSBS procedure, which is also reflected in the communication
composite score CSBS-Total, was positively correlated with later expressive skills. In
addition, the CSBS cluster score Reciprocity, which reflects the rate of communication as
well as the child’s capacities to respond to the adult’s initiations and to use repair
strategies, correlated positively with the RDLS III Expressive scale.
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Table 24. Pearson product-moment correlations between the early communicative and linguistic skills at 12 months (MCDI and CSBS) and later linguistic competence at 30
months (RDLS III).
RDLS III
Comprehensive scale

Expressive scale

Phrases understood

.48*

.26

Vocabulary comprehension

.42*

.28

Vocabulary production

.40*

.32

Total gestures

.56**

.29

MCDI

CSBS
Communicative function

.28

.35

Communicative means – gestural

.39*

.52**

Communicative means – vocal

.08

.18

Communicative means – verbal

.41*

.57**

Reciprocity

.30

.50**

Social-affective signalling

.03

.16

Symbolic behaviour

.49**

.29

CSBS-Total

.33

.51**

* p < .05 ** p < .01.

6 Discussion
6.1 Summary and discussion of the results
6.1.1 Characteristics of maternal sensitive responsiveness
The first main goal of the present study was to find aspects of maternal interactive/
communicative behaviour that could be considered constitutive elements of sensitive
responsiveness, which might in turn be optimal for facilitating child early communicative
and linguistic development. Analyses of the amount and types of maternal
communicative acts were carried out, but specific emphasis was on maternal verbal
responses to infant signals. Instead of merely calculating the frequency of responses, they
were also analysed for their communicative functions. In addition, mothers were divided
into groups according to the CARE-Index rating of security-inducing sensitivity, which
was derived from the scorings of altogether seven aspects of behaviour. Thereafter, the
possible differences in communicative behaviour between the sensitivity groups were
analysed.
The mothers in the present sample were approximately normally distributed between
the groups of highly sensitive, adequate, and inept in interactive behaviour. However,
individual variation was considerable both in the patterning of the points allocated to
different aspects of behaviour in order to get one scale score for sensitivity as well as in
the measures of communicative behaviour. This might partly explain the finding that the
differences in communicative behaviour between the sensitivity groups were not very
consistent. Nevertheless, highly sensitive mothers tended to be somewhat more active in
communicating with their infants than the rest of the mothers, particularly by producing
verbal/vocal communicative acts. Actually, as far as the patterning of the CARE-Index
scores is concerned, it appeared typical for highly sensitive mothers to be slightly
controlling rather than unresponsive in aspects of behaviour related to temporal
contingency and reciprocity. In turn, the mothers in the inept group were the most passive
in producing communicative acts. Correspondingly, both the sensitivity rating and the
frequency measure of verbal responses indicated that the mothers in the inept group were
on average more unresponsive than the rest of the mothers. However, two outliers in the
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figure illustrating the proportional frequency of responses in the sensitivity groups imply
that in some cases mothers may respond to their infants’ signals too intensively, i.e. they
may be ‘overresponsive’ (Claussen & Crittenden 2003). Hence, high frequency of
responses and sensitive responsiveness may indeed be somewhat distinct from each other
(Bornstein & Tamis-LeMonda 1997, Keller et al. 1999). Still, in general the findings of
the present study support the view that during a prelinguistic developmental stage – also
around the onset of infant intentionality – an active role of the mother as an interaction
initiator is appropriate. Instead of being a negative indicator of maternal dominance and
insensitivity, it may reflect a positive maternal commitment to fostering her infant’s
development (Menyuk et al. 1995, Saxon 1997, Snow 1977, but see Reissland &
Stephenson 1998, Roe & Drivas 1997).
As regards the attempts to find more distinctive elements of maternal sensitive
responsiveness, neither the analyses of the associations between the frequency of verbal
responses and their communicative functions nor the analyses of the functions of verbal
responses in different sensitivity groups threw much light on this matter. Of a total of 19
functional categories of maternal verbal responses only two were clearly associated with
the frequency of responses. This finding supports the assumption of responsiveness as a
multidimensional construct (Tamis-LeMonda et al. 2001). Nevertheless, the negative
relationship between the frequency of responses and functional category displaced speech
might imply that mothers high on overall responsiveness have the ability to fine-tune their
verbal responses so that they are appropriate for the developmental level of a prelinguistic
infant by choosing ‘here and now’ topics (cf. Furrow et al. 1979). Displaced speech, as
defined in this study, refers to responses that are conceptually related to the infant’s prior
action, but which still describe something not in the immediate situation or something that
happened in the past or will happen in the future. In addition, the frequency of responses
was negatively related to commands/warnings, suggesting that mothers high on overall
responsiveness may be more motivated to elicit conversation than to direct the behaviour
of their child (for maternal communicative styles see Dunham & Dunham 1995, Kloth et
al. 1998, McDonald & Pien 1982, Olsen-Fulero 1982, Stevens et al. 1998).
The finding that the mothers in the high sensitivity group used proportionally the
highest amount of descriptions as responses might also further suggest that sensitively
responsive mothers prefer conversational style to directive one (cf. Murray & Hornbaker
1997). However, on average the mothers in the whole sample used descriptions most
often as responses. Describing objects, events etc. may be typical for maternal speech to a
prelinguistic infant, because early conversations are highly dependent on mothers who, in
order to initiate or maintain interaction, interpret and impute meanings to infant actions,
e.g. by commenting on them (Bruner 1981, Menyuk et al. 1995). Still, as far as elements
of sensitive responsiveness are concerned, and interesting point included in the category
descriptions were statements describing not only objects or events but also statements
describing the child’s behaviour, actions, feelings, etc. (cf. Koren-Karie et al. 2002, Meins
et al. 2001). Hence, some of the verbal responses categorized as descriptions might have
reflected maternal insightfulness. However, in the present study this aspect was not
studied in more detail. Furthermore, highly sensitive mothers had the highest proportions
of compliments. In turn, the mothers assessed as adequate in their interactive behaviour
had the highest proportions of test questions and negations/criticisms as responses, which
might reflect maternal motivation to be somewhat didactic in interacting with the infant.
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However, the adequate mothers named objects less often than the rest of the mothers.
Instead, in producing nonverbal communicative acts the adequate mothers were the most
active, while at the same time they seemed to make less effort than highly sensitive
mothers to provide carefully formed verbal responses to their children. This argument is
based on the finding that the adequate mothers had the highest proportions of fillers (little
words such as ‘uh oh’) as responses while yet having a relatively high overall frequency
of responses. As for the group of inept mothers, they seemed to have less playfulness in
their verbal interaction than the rest of the mothers, because they had the lowest
proportions of responses categorized as social play as well as somewhat lower
proportions of conventional social expressions than the rest of the mothers. According to
Laakso and others (1999b), maternal playful manner of interaction may be related to
skilful fine-tuning of the structure of interaction so that the infant is able to participate in
interaction and remain in an optimal affective state. Additionally, the mother’s general
interest in social play may reflect sensitivity.
To conclude, an active role as an initiator of communicative interaction is suggested to
be characteristic of maternal sensitive responsiveness around the time infants have started
to convey messages intentionally. The analyses of maternal verbal responses imply that
sensitively responsive mothers are also more motivated to elicit conversation than to be
directive, while mothers adequate in their interactive behaviour might be prone to take a
somewhat more controlling or didactic role with their infants. In turn, according to the
present findings, mothers assessed as inept in their interactive behaviour may be less
playful with their infants than the more sensitive mothers. However, the associations
between the maternal sensitivity groups and the communicative functions of verbal
responses were not very clear – even when aspects related to child-directed speech
(CDS), such as whether it is appropriate to the child’s developmental level, are also taken
into account when carrying out the CARE-Index scoring procedure. The failure to find
very distinctive characteristics of sensitive responsiveness might be partly explained by
considerable individual variation in all aspects of interactive/communicative behaviour
that were analysed. On the other hand, on further reflection on the idea of sensitivity as a
dyadic construct (Claussen & Crittenden 2003), it is suggested that perhaps it is not even
possible to find very exact behaviours that are constitutive in sensitive responsiveness.
Different aspects of adult behaviour, e.g. those related to CDS, can be considered
appropriate in different situations and at different stages of child development. For
example, the results of the present study may have been affected by quite considerable
individual differences between infants in their early abilities to participate in
communicative interaction. The findings concerning infant communicative behaviour
during play and its effects on the mothers are summarized and discussed in the next
chapter.
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6.1.2 Infant characteristics and their effects on maternal interactive
behaviour
It was considered important to take into account the early communicative capacities of
the infants and to examine their possible effects on maternal behaviour. For these
purposes, the amounts of infant intentional communicative acts and vocalizations were
recorded. In addition, as part of the CARE-Index scoring procedure, infants’ interactive
behaviour was analysed for co-operativity. It was found that in spite of considerable
individual variation in all of the variables, the infants were distributed to three cooperativity groups similarly as were their mothers to the sensitivity groups. In conveying
messages intentionally the highly co-operative infants were the most active. However, the
infants rated as adequate in their interactive behaviour were almost as active. As for the
different descriptors of behaviour used in the CARE-Index, quite interestingly the infants
in the high co-operative group had more scores placed on difficulty than the rest of the
infants. On average, the infants in the adequate group also had higher difficulty scores
than the ones in the inept group. An infant who is persistently trying to achieve intended
communicative goals with an as yet limited repertoire of communicative means might
perhaps in some situations be perceived as slightly difficult. In turn, the infants in the
inept group were the most passive in terms of the CARE-Index scores, and with one
exception, also in terms of intentionality. As far as the security-inducing aspects of
mother-infant interaction are concerned, an important notion is that unlike those in the
adequate and inept groups, the highly co-operative infants did not have any points placed
on compulsive compliance. As regards the types of intentional communicative acts, the
infants in all of the groups were on average equally active in producing verbal/vocal
communicative acts, but the inept infants were more passive than the others in producing
nonverbal acts both alone and in conjunction with a verbalization/vocalization. Hence, it
seems that the higher the infant co-operativity, the higher also the infant motivation to
participate in communicative interaction by using the means he/she possesses. Factors
related to emotional security are likely to motivate infants to participate in early
conversational interactions (Murray & Yingling 2000, see also Bloom 1993, Stern 1985),
while at the same time infants’ need to sustain intersubjectivity with other persons drives
the development of intentionality (Bloom 1993).
In general, the behavioural patterns of the infants were closely linked to those of their
mothers. This finding was actually quite expected, because in the CARE-Index sensitivity
is operationalized as a dyadic construct. However, it is important to note that there were
three dyads with mothers sensitive in their interactive behaviour but with relatively
passive infants. Besides the quality of maternal care there are likely to be many other
environmental factors as well as factors within the infant that affect early abilities to
participate in communicative interactions – also among typically developing children,
such as those in the present sample. Mundy and Gomes (1997) actually suggest that,
although the development of nonverbal communication skills is undoubtedly affected by
the caregiver environment, a substantial proportion of the variance in these skills reflects
inherent aspects of development.
Another interesting point is that girls tended to be more co-operative than boys.
Moreover, mothers of daughters were significantly more sensitive than the mothers of
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sons. They also produced higher proportions of requests for clarification or confirmation,
and they also had a tendency to use smaller proportions of commands/warnings than the
mothers of sons. Earlier research has found very little consistent evidence of differential
nurture of boys and girls during the first year of life (for a review see Fagot 1995, see also
Stevens et al. 1998). Possibly factors such as infant appearance, behaviour, personality
and temperament are more influential than infant gender as such. On the other hand,
Kivijärvi, Räihä, Kaljonen, Tamminen and Piha (2005) found gender differences in
temperament already during the first year of life, which may in turn be associated with
maternal sensitivity. However, in their study maternal sensitivity behaviour was not
directly related to the infant’s gender.
Girls also produced significantly more intentional communicative acts during play
than boys, while no gender-based differences were found in the amount of vocalizations.
As for the effects of infant intentionality and vocalizations on maternal communicative
behaviour, quite interestingly the proportional frequency of maternal responses correlated
negatively with the amount of infant vocalizations, and there was also a slight trend for a
negative relationship between maternal responses and infant intentions. Infants who are
active vocalizers are possibly perceived by their mothers as being able to take a more
active role in communicative interaction (cf. McCathren et al. 1996, 1999), and in order
to maintain a conversational turn-taking structure the mothers might not feel a need to
respond to very vague infant signals anymore. Hence, the negative relationship between
maternal responses and infant vocalizations may have resulted from changes to which
mothers of active vocalizers respond. Furthermore, a trend for a negative relationship
found between the amount of infant vocalizations and maternal use of descriptions as
responses might indicate that mothers of infants who use a lot of vocal communicative
means have already started to simplify their language in order to teach new words, as has
been suggested to happen around the onset of language (e.g., Murray et al. 1990, Snow
1977). In turn, mothers of infants with lower communicative capacities may still at the
infant’s age of 10 months have used more complicated language with the main goal of
teaching conversation-like turn-taking. The frequency of infant intentions also correlated
negatively with descriptions. In turn, infant intentions and maternal use of conventional
social expressions as well as expressions categorized as social play were positively
correlated. The category conventional social expressions also contributed to the
regression model predicting infant intentions. These kinds of expressions are likely to be
connected to social toy play involving accepting a toy and then offering to return it, which
generally interests infants right at the onset of deictic gesture use (Bruner 1975), while at
the same time offering good opportunities for infants to use their early capacities to
convey messages intentionally.
All in all, the present findings concerning the effects of infant communicative
capacities on maternal interactive/communicative behaviour bring out a somewhat
different point of view than some earlier investigations which indicate that maternal
verbal responsiveness (Bornstein et al. 1999) and communicative reciprocity in motherinfant interaction (Rescorla & Fechnay 1996) are not necessarily dependent on the
developmental level of the child. The present findings imply that individual differences in
infant capacities to participate in early verbal/vocal dialogue may at least to some extent
mask the facilitating effects of overall maternal responsiveness as well as certain aspects
of verbal input on child development (cf. Masur et al. 2005). On the other hand, as also

76
suggested earlier (D’Odorico et al. 1999, Yoder & Warren 2001), some of the potentially
language-facilitating aspects of maternal verbal input may be elicited by the infant’s
activity in communication. Furthermore, the present results brought up the possibility that
the differences in the quality of early mother-infant interaction may be partly explained
by infant gender.

6.1.3 Predictive relations between aspects of mother-infant interaction
and child communicative and linguistic skills
The second and at the same time most important main goal of the present study was to
examine the predictive validity of maternal and infant interactive behaviour at the infants’
age of 10 months for subsequent child communicative and linguistic skills at 12 and 30
months. At 12 months, the assessment procedure of communicative and linguistic skills
consisted of both parental reports (MCDI) and direct sampling (CSBS). At 30 months,
direct testing (RDLS III) was used to assess the children’s comprehensive and productive
language capacities. In accordance with earlier findings (e.g., Bates et al. 1994, Fenson et
al. 1994, Kuczaj 1999, Kunnari 2000), variation was considerable in all of the measures
used. Some of the variation in early linguistic communication may be related to child
gender (e.g., Fenson et al. 1994, Karrass et al. 2002, Reznick & Goldfield 1992, Reznick
& Goldsmith 1989). According to parental reports, girls produced more words than boys
at 12 months in the present study as well. In this respect, it is actually quite interesting
that infant gender significantly affected maternal sensitivity and also had some effect on
maternal verbal style, as was pointed out in the previous chapter. If future investigators
replicate these findings of gender-related differences in maternal interactive style during
the prelinguistic period, it might be worth considering whether gender differences in early
language acquisition are partly explained by the quality and nature of mother-infant
interaction. However, it is important to note that in the present study no gender
differences were found in most of the measures of early communicative and linguistic
skills.
As regards the predictive relations found, the frequency of maternal verbal responses
was found to contribute to the development of child early receptive skills (cf. TamisLeMonda & Bornstein 1989) – in spite of the finding that infant characteristics had some
effect on maternal overall responsiveness. Additionally, when responsiveness was
decomposed into different dimensions, in this case into communicative functions, several
predictive relations were found both in regard to early receptive and expressive skills. To
sum up the results, parental reports on the use of symbolic actions and communicative
gestures as well as early word production were found to be predicted by maternal use of
yes/no questions (cf. Furrow et al. 1979, Gleitman et al. 1984). Furthermore, similarly to
several earlier findings (e.g., Masur 1982, 1997, Poulin-Dubois et al. 1995, Stevens et al.
1998) maternal naming was found to be particularly supportive; not only did it contribute
to children’s receptive skills but also to the range of purposes served by intentional
communicative acts as well as reciprocity during the CSBS sampling procedure, and
consequently also to the communication composite score CSBS-Total. Responses
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categorized as social play also had predictive validity for reciprocity and the CSBS-Total
as well as to the use of verbal communicative means during the CSBS sampling
procedure, while according to the additional sets of regression analyses conventional
social expressions predicted the use of vocal communicative means. The use of both
vocal and verbal communicative means was also predicted by permission requests/
suggestions. Like scaffolding (Bruner 1983), permission requests/suggestions may reflect
the mother’s sensitive involvement with the task and her child as well as positive
commitment to fostering the infant’s development (Laakso et al. 1999b, Stevens et al.
1998). At the same time, according to the results of additional sets of regression analyses
commands/warnings had an inverse predictive validity for vocabulary production, while
attention devices was found to have a negative effect on vocabulary comprehension.
Hence, it seems important to distinguish between different kinds of directives and
attention-directing strategies in evaluating their predictive validity for language
development (Pine 1992, Stevens et al. 1998). It is actually quite interesting that some
other communicative functions of maternal verbal responses also had inverse predictive
validity for child communicative and linguistic skills – even if by definition all of them
were contiguous and contingent on the child’s previous act. The use of gestural
communicative means was inversely predicted by negations/criticisms, while displaced
speech was found to inversely predict the range of purposes served by children’s
intentional communicative acts as well as social-affective signalling. Fillers as responses
also had an inverse predictive validity for social-affective signalling. In turn, socialaffective signalling was positively predicted by maternal imitations of infant’s utterances,
which may reflect a mother’s active observation of infant behaviour and sharing
subjective states. However, it is important to note that it is not possible to make definite
conclusions of any of the predictions because the longitudinal span was not large. In
particular, the finding based on additional sets of regression analyses that also
descriptions inversely predicted vocabulary production raises a question of a possible
infant effect on the predictive relations, because e.g. Tamis-LeMonda and others (2001)
found that mothers’ responding with descriptions at the infants’ age of 9 months
positively predicted language milestones. In the present sample, individual differences
among infants in their communicative capacities during play at 10 months may to some
extent have resulted in differences among mothers in their use of descriptions as
responses – mothers of well-advanced children, who were also likely to be fast in the
subsequent acquisition of words, may have already started to simplify their language in
order to teach new words (see the previous chapter). Hence, the predictive validity of
certain aspects of verbal input may vary according to the developmental level of the child
(Masur et al. 2005). Moreover, as suggested earlier by Tamis-LeMonda and her
colleagues (2001), the present study showed that the relations between different aspects
of maternal verbal responses and child early communicative and linguistic skills are likely
to be to a great extent specific. As for linguistic capacities at 30 months, neither the
frequency nor the functions of maternal responses contributed to them. It is possible that
linguistic development becomes increasingly child-driven over time (D’Odorico et al.
1999, Olsen-Fulero 1982, Silvén et al. 2002).
While at least some of the predictive relations found between the aspects of maternal
verbal responses and child communicative and linguistic skills could be explained by
considering the characteristics of sensitivity, the rating of sensitivity in itself, which was
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assessed by taking infant interactive behaviour carefully into consideration, was
associated with the infants’ use of communicative gestures intentionally (cf. Hobson et al.
2004, Laakso et al. 1999b) as well as early symbolic skills. As for earlier findings on
maternal sensitivity and symbolic play, Fiese (1990) suggests that supporting and
reciprocating interactional structure may serve as a social trigger for more complex
symbolic activities, whereas maternal directiveness and intrusiveness may be more likely
to precede simpler, manipulative forms of play. As a whole, even if the frequency of
responses and the rating of sensitivity at least tended to be associated with each other,
their predictive validity for child early communicative and linguistic development was
distinct. In addition, maternal sensitivity contributed to later receptive skills, which
replicates some earlier findings (Cusson 2003, Murray & Hornbaker 1997, see also La
Paro et al. 2004). Cusson (2003) suggests that this relation may be influenced by the
sensitive mother’s ability to support her own child’s individual learning style, which leads
to gains in receptive language. An important notion is that the children of the highly
sensitive and adequate mothers did not significantly differ from each other in any of the
language measures. In fact, the children in the adequate maternal group seemed to be
even somewhat more advanced in terms of the use of verbal communicative means at 12
months and expressive skills at 30 months than the ones in the highly sensitive maternal
group. However, these differences were not statistically significant. Nevertheless, the
present findings suggest that ‘good-enough maternal care’ (Winnigott 1965/1990) is
likely to be quite appropriate in promoting children’s acquisition of communicative and
linguistic skills.
As for the infants’ early communicative capacities in play at 10 months and their
predictive validity for later outcomes, in accordance with some earlier findings
(D’Odorico et al. 1999, McCathren et al. 1996, 1999) the amount of vocalizations
predicted the use of verbal communicative means at 12 months. Furthermore, the
frequency of intentional communication contributed both to early receptive and
expressive skills – both in terms of the usage of gestural and verbal communicative means
(cf. Wetherby et al. 1988, Wetherby et al. 1989, Wetherby & Prizant 1993) as well as
early symbolic actions. It is actually quite interesting that both maternal responses and
infant intentions contributed to the development of early receptive skills, while a trend for
a negative relationship between them was found. There might be different kinds of
‘developmental paths’ to early receptive capacities; in the present sample children with
well-advanced early communicative capacities may have already been so much in tune
with the linguistic components of their environment that they were not so much
dependent on support from their mothers. Additionally or alternatively, some changes
may have occurred to which mothers of actively communicating children responded,
because infant vocalizations were also negatively correlated with maternal responses – in
order to maintain conversation mothers of active vocalizers might not have felt a need to
respond to very vague infant signals anymore (see the previous chapter). In turn, highly
responsive maternal guidance may have been very beneficial for some other children.
Some earlier investigations also imply that the supporting influence of maternal
interactive behaviour might be stronger for children whose communicative and linguistic
capacities are initially lower (Barrett et al. 1991, Baumwell et al. 1997, Landry et al.
1997, 1998, Menyuk et al. 1995). As for the advances in language at 30 months, neither
infant intentions nor vocalizations at 10 months contributed to them. Furthermore, no
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associations were found between infant co-operativity and communicative and linguistic
skills, probably as a result of considerable individual variation within the co-operativity
groups.
To conclude, some clear associations were found between maternal interactive/
communicative behaviour and subsequent child communicative and linguistic skills – in
spite of the possible infant effects on maternal behaviour and the possibility that there
may have been differences between infants in their need of support from their mothers.
The present study also provides support to models of environmental specificity, which
state that certain aspects of parenting affect particular outcomes in the child. Hence, also
security-inducing sensitivity and certain specific aspects of maternal verbal responses,
such as labelling objects, are suggested to make to some extent independent contributions
to child outcomes (cf. Murray & Yingling 2000). In addition, particularly in regard to
expressive language development, early capacities of the infants’ themselves seemed to
be even more influential than the aspects of maternal interactive behaviour (see also the
next chapter). Besides environmental factors there are likely to be many factors within
infants that affect these skills. For example, learning to produce a word depends on a
number of perceptual, cognitive and articulatory factors (see Netsell 1986). Hence,
characteristics of both infants and mothers make a relevant contribution to the first steps
of language acquisition (D’Odorico et al. 1999, see also Mundy & Gomes 1997).
Nevertheless, according to the present findings mothering that is at least adequate can be
regarded to lay a solid foundation for the development of communicative and linguistic
skills.

6.1.4 Early communicative and linguistic skills as predictors of later
language outcomes
Finally, the possible predictive validity of child communicative and linguistic skills
assessed at 12 months for language comprehension and production at 30 months was
examined. In accordance with the findings of Laakso and others (1999b), the composite
score of early symbolic actions and communicative gestures based on parental reports
was found to have a relatively strong positive relationship with later language
comprehension. The use of gestural and verbal communicative means during the CSBS
sampling procedure as well as parental reports on vocabulary production also had some
predictive validity in this regard. Furthermore, the CSBS cluster score Symbolic
behaviour, which in addition to scores for play behaviour includes a score for language
comprehension, as well as parental reports on early phrase and vocabulary
comprehension correlated positively with later receptive language skills (cf. Lyytinen et
al. 2001). The relationship between symbolic play and language comprehension has also
been found in earlier studies (Laakso et al. 1999a, Lyytinen et al. 1997, 1999, 2001,
Tamis-LeMonda & Bornstein 1993, 1994). All in all, a relatively wide range of early
communicative and linguistic skills contributed to later receptive language skills.
As regards the score for expressive language skills at 30 months, the use of gestural
and verbal communicative means, reciprocity during the CSBS as well as the
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communication composite score CSBS-Total correlated with it positively. These findings
are in accordance with the earlier ones indicating predictive validity to the frequent use of
gestures (Camaioni et al. 1991, Thal et al. 1991, Thal & Tobias 1992) and early word
production (D’Odorico et al. 1999, Fenson et al. 1994, Tamis-LeMonda & Bornstein
1994) as far as later advances in expressive language are concerned. As for the CSBS
Reciprocity cluster score, it indicates infants’ abilities to respond to adult initiations and
to use repair strategies, i.e. to persist in communication and to modify or revise a signal
when an initial communicative message is not responded to or understood by an adult
(Alexander et al. 1997, Wetherby & Prizant 1993). A young child’s ability to respond to
these kinds of breakdowns – which are intentionally arranged by an examiner as part of
the CSBS sampling procedure – is a function of social awareness, persistence, and
communicative skill (see Tomasello 1995). In turn, in contrast with some earlier
investigations (Bornstein & Haynes 1998, Menyuk et al. 1995, Thal & Tobias 1992) early
comprehensive skills were not found to contribute to later expressive skills.

6.1.5 Overview and concluding remarks of the main empirical findings
The present study produced quite a number of results from which to make conclusions
about the characteristics of maternal interactive/communicative behaviour with a 10month-old infant that might be constitutive in sensitive responsiveness as well as about
their role in the development of child communicative and linguistic skills at 12 months
and later language outcomes at 30 months. Aspects of infant communicative behaviour
during free play that may contribute to mother-infant interactions as well as to
developmental outcomes were also taken into account. Furthermore, the possible
predictive validity of child early communicative and linguistic skills for later advances in
language was investigated.
Sensitivity was considered as a multicriterion construct, and by using the CARE-Index
adult-infant assessment method, which is based on attachment theory, the mothers were
categorized into groups of highly sensitive, adequate and inept. Thereafter, attempts were
made to find aspects of maternal communicative behaviour that could be characteristic in
the different sensitivity groups. In particular, maternal responses to infant signals were
examined in detail for their frequency and communicative functions. Methods for
analysing maternal communicative behaviour were based on the traditions of
developmental psycholinguistic research. Because sensitivity was thought to permeate all
interactive behaviour, it was assumed that besides promoting attachment security, a highly
sensitive maternal interactive style might also lead to interactions that are optimal for
fostering the development of child communicative and linguistic skills. According to the
findings of the present study, children of highly sensitive mothers were indeed active in
early intentional communication, in addition to which maternal sensitivity also
contributed to later advances in receptive language. Furthermore, the frequency of
maternal responses, which was found to be at least to some extent associated with the
rating of sensitivity, contributed to early receptive skills. All in all, the results imply that
as far as interacting with a prelinguistic infant is concerned, an active role of the mother
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as an initiator of interaction and elicitor of conversation seemed to be an element of
sensitivity.
Sensitivity was also considered as a dyadic construct, and as part of the CARE-Index
coding procedure infant interactional behaviour was rated for co-operativity. The infants
were similarly distributed to three co-operativity groups as their mothers to sensitivity
groups, while at the same time co-operativity seemed to be associated with infant activity
to produce intentional communicative acts during play. In turn, as far as the attempts to
capture the transactional nature of early interactions is concerned, there were some
weaknesses in the measures of communicative behaviour. For example, even if the
frequency of maternal responses contributed to child receptive language development, it
was at the same time negatively associated with infant activity in communicative
behaviour during play. This finding suggests that while there seems to be a fine-tuning
structure also for the frequency of maternal responses, definite conclusions about the
effects of maternal communicative behaviour on child development cannot be made
unless individual differences among children are taken into account. In addition, in regard
to the functional categories of maternal verbal responses, the possibility remained that a
certain kind of language-facilitating verbal response may have been elicited by infant
interactive/communicative behaviour – even if this matter was not very distinctively
proven by the present study. Furthermore, different aspects of maternal behaviour may be
optimally sensitive at different stages of child development. Hence, quite considerable
individual differences among infants in their early abilities to participate in
communicative interaction might at least partly explain why the present study failed to
find very distinctive characteristics of sensitive responsiveness. Still, there were several
specific kinds of maternal verbal responses, e.g. naming objects and people and responses
categorized as social play that significantly predicted subsequent development of child
communicative and linguistic skills. Based on the inspection of earlier research in the
field, it could be argued that at least some of the predictive relations found might be
explained by considering the characteristics of sensitivity, even if in the present study
certain language-facilitating functions of verbal responses were not very clearly proven to
be typical for the group of highly sensitive mothers. Besides the likely effect of individual
differences among infants on these findings, it is also possible that the mother’s abilities
to function as a teacher/stimulator may make somewhat independent contributions to the
child outcomes – provided the mothering is ‘good enough’ as far as the security-inducing
aspects of early interactions are concerned. This argument is based on the finding that the
children of the highly sensitive and adequate mothers did not significantly differ in their
communicative and linguistic development. Infant co-operativity that was at least
adequate also seemed to have some importance in this regard. In addition, many aspects
of infant communicative capacities made a significant contribution to subsequent
developmental outcomes – especially in regard to expressive skills. As a whole, there
seem to be several specific associations between maternal and infant interactive/
communicative behaviour and the subsequent development of child communicative and
linguistic skills. The findings of the present study also imply that once the children have
reached the first steps of language and become competent in intentional communication,
aspects related to maternal behaviour may lessen in importance and the developmental
process may become increasingly child-driven.
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The present study showed that the individual characteristics of both mothers and
infants make a relevant and specific contribution to the first steps of language acquisition.
The study also succeeded to point out the importance – even necessity – of taking the
transactional processes between the mother and infant into account in investigating
characteristics of early interaction and their predictive validity for later advances in
communicative and linguistic skills. However, rather than gaining a comprehensive
picture of the transactions, which is undoubtedly an enormous challenge, the present
results merely provided some glimpses of the phenomenon, inviting more research.

6.2 Evaluation of methodological choices
The longitudinal design with the multimethod, multidisciplinary approach can be
regarded as the strength of the present study. In addition, free-play situation can be
considered appropriate in assessing the mother’s capacity to play with and enjoy her
child, as well as in facilitating the child’s capacities to participate in communicative
interaction and play (see Clark 1985). However, operationalization of the various aspects
of mother-infant interaction is challenging and consequently quite frequently debated in
the research literature. In fact, a full understanding of communicative intentions and the
significance of verbal and nonverbal maternal and child behaviour may not be possible
for a researcher as an outsider (Laakso 1999). Also in regard to the present study, perhaps
only a mere reflection of the true nature of mother-infant interaction was captured by the
variables used – even if their selection was based on a careful inspection of previous
literature, in addition to which good interrater reliability was reached. Furthermore, only
a limited set of aspects of maternal and infant interactive behaviour was included in the
present study. For example, besides the content and meaning of maternal speech, which
were examined here, the structure of sentences is also modified when speaking to small
children. In addition, unique acoustic features such as exaggerated intonation contours are
typical for CDS, which may indeed be a result of the vocal expression of emotion
(Trainor, Austin & Desjardins 2000) and may possibly also enhance language learning
(e.g., Kuhl et al. 1997).
The choice to use proportional frequency measures of maternal verbal responses in the
analyses was based on the assumption that proportional measures are more independent
of the infant’s activity in interaction than the total number of responses. Moreover,
proportions are very commonly used in earlier CDS studies. However, Snow (1995)
points out that if we assume that each occurrence of certain events, e.g. labelling an
object, provides a child with opportunities to learn, then the total frequency of such events
might be more important than their proportions. As for the infant variables, the total
amounts of intentional communicative acts and vocalizations were used, because they
were thought to reflect infant’s communicative capacity independent from maternal skills,
e.g. to build an interactional sequence around the infant’s exploratory play, which in turn
affects the total number of infant communicative acts and as a consequence also the
proportional frequency measure of infant intentions. The total number of infant intentions
(e.g., Wetherby et al. 1989, Wetherby & Prizant 1993) and vocalizations (e.g., D’Odorico
et al. 1999, McCathren et al. 1999) were recorded in some earlier studies as well. As for
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maternal sensitivity and infant co-operation, regarding them as multicriterion as well as
dyadic constructs seems appropriate. However, except for the highly sensitive maternal
and highly co-operative infant groups, in the present sample there was a lot of individual
variation in the patterning of the CARE-Index scores. Hence, a single scale score for
sensitivity and co-operativity may provide a relatively coarse-grained and general picture
of maternal and infant interactive/communicative styles.
The longitudinal span between the videotapings of the free-play sessions and the
assessment of child early communicative and linguistic skills was not large. Hence, it is
not possible to draw definite conclusions about the predictions. The age point of 10
months selected for the videotapings of the mother-infant play was quite appropriate as
far as the onset time of intentional communication is concerned. As for the assessment of
early communicative and linguistic skills, it might have been better to perform it a couple
of months later in order to get clearer results of the predictive relations. However, because
the pilot study of the CSBS (Korhonen & Lappalainen 2001) was carried out by assessing
12-month-old children, this age point was selected for the present study, too. The CSBS
sampling and scoring procedures required quite a lot of training and they were relatively
laborious to administer. Nevertheless, direct sampling provided a more versatile picture of
the children’s communicative and linguistic skills at 12 months than using parental
reports (MCDI) only. The aspects of social interaction and pragmatics are taken sensibly
into account in the CSBS sampling procedure as it resembles natural interaction and the
parent is present to put the child at ease and encourage communication. However, parentreport measures also offer a useful as well as reliable and valid choice for investigations
of early communicative and linguistic development (e.g., Dale 1991, Dale, Bates,
Reznick & Morisset 1989, Fenson et al. 1994, Lyytinen 1999, Reznick & Goldsmith
1989, Wetherby, Allen, Cleary, Kublin & Goldstein 2002). While parent-report measures
require no child co-operation, they potentially permit quite a comprehensive and
representative appraisal of children’s communicative and linguistic skills, because they
evaluate them over an extended time in the home environment. As for the assessment of
later language outcomes, the selected RDLS III is a widely used and well-established
method. The selection of the age point of 30 months was based on some earlier studies
(e.g., Laakso et al. 1999a, Lyytinen et al. 1997, 1999).
Due to the fact that except for the assessment of mother-infant interaction by using the
CARE-Index, all of the relatively laborious analyses as well as the data collecting were
carried out by the researcher herself, it was not possible to recruit very many motherinfant dyads to the study. In turn, the small sample size is the most important limitation of
the present work. Particularly, when it comes to performing statistical analyses a small
sample size in combination with a relatively large number of variables can be
problematic. Therefore – even though an attempt was made to verify the predictive
relations found in the hierarchical regression analyses by dichotomizing the variables and
then performing two additional sets of regression analyses, in addition to which
descriptive statistical methods were used – the observations should be interpreted with
caution.
The participants were Finnish low-risk mothers and their healthy first-born infants.
They came from quite homogenous and well-educated middle-class families. Thus, the
present study was not set to examine aspects such as the possible effects of highly
insensitive maternal care on child communicative and linguistic development or children
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with lowered capacity to develop normally, e.g. due to prematurity. Nevertheless – even if
it must be acknowledged that the present findings may not be applicable to other
populations or situations – similarly to Kivijärvi’s (2005) doctoral dissertation, this study
was important in showing that there was quite considerable variation in many qualitative
aspects of interaction also among this group of well-off mother-infant dyads. Hence,
aspects such as reciprocating social responses between mother and infant depend at least
partly on something other than high maternal level of education or high economic or
family status. According to Stern (1995), maternal sensitivity is based on the mother’s
own personality traits as well as on her own childhood experiences. However, an
important notion in regard to the present sample is that it is not definitely known how
well it represented Finnish low-risk families in general, because at the time of the
recruitment of the participants at the maternity wards information was lost concerning the
number of mothers who got the information sheet. This was probably due to forgetting or
the heavy workloads of the personnel at the maternity wards. There is also a possibility
that some mothers missed the information altogether, e.g. due to quick discharges.
Still, in spite of its apparent limitations the present study provided a valuable
contribution to our understanding of the elements of maternal sensitive responsiveness,
CDS and child early communicative and linguistic development. It also raised some
interesting questions for future research. In fact, the whole work was first set to explore
antecedents of early communicative and linguistic skills as well as later outcomes within
mother-infant interaction in normal, middle-class families to form a basis for further
research.

6.3 Clinical implications and future research
The need to improve early identification of delays in communication development is
widely acknowledged, because they are likely to be the most prevalent symptoms in
young children with developmental disabilities (see Wetherby et al. 2002). Fortunately,
the process of adapting and developing assessment methods of early communicative and
linguistic skills has got a good start also in Finland (e.g., Lyytinen 1999). Parental reports
such as the MCDI have come to offer a useful and effective method for both research and
clinical practice. However, because of the possibility that parents may over- or
underestimate their children’s abilities, face-to-face evaluation is also important. The
CSBS sampling procedure appears to be well suited for assessing young children. The
present study also proved that it has relatively good predictive validity among a group of
Finnish children developing language normally. However, especially the scoring
procedure of the CSBS is too time-consuming to be appropriate for clinical use. In fact,
since the publication of the normed edition of the CSBS in 1993, Wetherby and Prizant
have modified the method e.g. by reducing the length of the sample and simplifying the
scoring so that it is possible to rate the child’s behaviour on-line or very quickly from a
videotape (see Wetherby et al. 2002). Besides a behaviour sample, this new version of the
method, the Communication and Symbolic Behaviour Scales Developmental Profile
(a.k.a. CSBS DP), includes a short parent-report checklist for screening purposes as well
as a wider caregiver questionnaire.
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The question speech-language therapists are constantly faced with, of whether to make
a referral for a profound developmental evaluation or even proceed to early intervention,
is difficult to answer, particularly due to great variability e.g. in the age of the onset of
word production and in the rate of language acquisition among normally developing
children as well. In addition, many children who are late in talking catch up on their own.
Hence, future studies of early communicative and social-cognitive capacities should be
particularly aimed at making more definite conclusions of the early signs that indicate the
possibility of persisting language problems.
However, as far as clinical logopedics is concerned, the identification of the problem is
not enough. In fact, not until we come to the area of intervention do we reach the very
essence of logopedics (Klippi 1996). Therefore, future study in this field should
increasingly move towards attempts to find evidence-based methods for intervention. The
present study provides some information that can be beneficial in planning early
intervention programmes that are based on training parents to use naturalistic interaction
strategies associated with accelerated communicative and linguistic development in
normal children (see Girolametto, Pearce & Weitzman 1996). The interactive model of
language intervention presumes that contingent, enhanced or optimally fine-tuned
linguistic input will provide increased opportunities to learn for children with language
delays. However, as the present findings imply, the transactions between the
characteristics of the parent and the child should also be taken into account in intervention
planning. In fact, without considering the child’s capacities to take part in communicative
interaction, parent training might attempt to implement an interaction style that is neither
evoked nor rewarded by the child (Mahoney & Powell 1988). Hence, in order to increase
language-facilitating reciprocal interchanges between the parent and the child, besides
working with the parent it might also be beneficial to assign the child to clinicianimplemented treatment to increase communication ability (Yoder & Warren 2001). For
example, the Early Signing Programme that involves the child and in fact his/her whole
family, has been found to have significant immediate as well as long-term benefits for
children with Down syndrome (Launonen 1998). Furthermore, setting the improvement
of early communicative skills as part and parcel of the interactive intervention goal is
justified, because quite a number of studies, including the present one, provide evidence
of the predictive validity of early communicative and linguistic skills for later language
outcomes. However, even if gains in communicative skills among children with
developmental delays may in general be likely to enhance a naturally occurring
transactional process with their parents, the possibility of parental problems such as
maternal prolonged postnatal depression (for a review see Paavola 2001) should also be
taken into account, as they may affect the ability to perceive the child’s messages and to
provide optimized responses.
The present study also suggests that specific aspects of maternal interactive/
communicative behaviour contribute to specific aspects of early communicative and
linguistic capacities as well as later advances in language (cf. Tamis-LeMonda et al.
2001). Quite equivalently, Masur and others (2005) claim that some maternal
characteristics that facilitate growth at one age might be irrelevant at another. Hence,
focusing interactive intervention on certain specific aspects of language input might be
useful at least in some cases. In fact, Girolametto and others (1996) found that training
parents to use frequent, highly concentrated presentations of preselected language targets
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was effective for toddlers with expressive vocabulary delays. The present study suggests
that playful interchanges between mother and child where the mother labels objects
around the immediate situation and shows positive commitment in promoting the child’s
active involvement in interaction by using yes/no questions and permission requests/
suggestions may be facilitative around the transition to linguistic communication.
However, much more research is needed to determine the appropriate type, duration,
critical onset age and intensity of the early intervention as well as which subgroups of
children with developmental delays benefit most from the interactive model of language
intervention.
Individual differences among children, parents and their mutual communicative
behaviour present specific challenges for all the research endeavours that investigate
parent-child interaction and subsequent child communicative and linguistic development.
It is possible that there will always be the invisible area in parent-child relations which
the scientific methods are unable to reach, as Laakso (1999) stated in the epilogue of her
doctoral dissertation. Nevertheless, future research should still courageously conduct
examinations to capture the transactions between the characteristics of children and their
parents, so that conclusions of the role of early interaction for child communicative and
linguistic development could be made with increased confidence and subsequently,
effective interactive intervention programs could be developed. For example, the study by
Masur and others (2005) was progressive in the sense that it applied appropriate statistical
control for children’s initial vocabularies in all predictive analyses. In addition, multicase
study designs using microanalytic qualitative methods might provide a good option to
increase our knowledge of this intriguing field of study.
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