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ABSTRACT

B i .o o m , L o is , an d T in k e r , E r in . T he Intentionality M odel and Language

Acquisition: E ngagem ent, Effort, and the Essential Tension in Develop
m ent. Monographs of the Society for Research in Child Development, 2001,
66(4, Serial No. 267).

T he purpose o f the longitudinal research rep o rted in this Monograph
was to exam ine language acquisition in the second year o f life in the
context o f developm ents in cognition, affect, and social connectedness.
T he theoretical focus for the research is on the agency o f the child and
the im portance o f the ch ild ’s intentionality for explaining developm ent,
rather than on language as an in d ep en d en t object. T he m odel o f devel
op m ent for the research is a M odel o f Intentionality with two com po
nents: the engagem ent in a w orld o f persons an d objects that motivates
acquiring a language, an d the effort that is required to express and artic
ulate increasingly discrepant an d elaborate intentional state representa
tions. T he fundam ental assum ption in the m odel is that the driving force
for acquiring language is in the essential tension betw een engagem ent
an d effort for linguistic, em otional, and physical actions o f interpretation
and expression. Results o f lag sequential analyses are rep o rted to show
how different behaviors—words, sentences, em otional expressions, conver
sational interactions, and constructing them atic relations betw een objects
in play— converged, both in the stream o f ch ild ren ’s actions in everyday
events, in real tim e, an d in developm ental tim e betw een the em ergence
of words at about 13 m onths and the transition to sim ple sentences at
about 2 years o f age. Patterns o f deviation from baseline rates o f the
different behaviors show that child em otional expression, child speech,
and m o ther speech clearly influence each other, an d the m utual influ
ences betw een them are different at tim es o f either em ergence o r achieve
m ent in both language an d object play. T he three conclusions that follow
from the results o f the research are that (a) expression an d interpretation
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are the acts o f perform ance in w hich language is learned, which m eans
that perform ance counts for explaining language acquisition; (b) language
is not an in d ep en d en t object b u t is acquired by a child in relation to
o th er kinds o f behaviors an d their developm ent; and (c) acquiring lan
guage in coordination with o th er behaviors in acts o f expression and in
terpretation takes work, so that acquiring language is n o t easy.

I. INTRODUCTION

T hree them es prevail in the theoretical rationale and research re
ported in this Monograph. T he first is the integration o f language with o th er
developm ents in what are ordinarily called different developm ental d o 
m ains. T he second is the origin o f developm ent in general and language
acquisition in particular in the intentionality and action o f the infant and
young child. T he third them e is the essential tension betw een engagem ent
and effort that drives hum an developm ent and, by inclusion, the acquisi
tion o f language, forward.
AN INTEGRATIVE PERSPECTIVE

Both the external behaviors that we see and h ear and the hidden
representations in intentional states that give rise to them exist only in
relation to o th er aspects o f hum an functioning. Each aspect o f develop
m ent touches on all its o th er aspects. T he articulation o f this fu ndam en
tal principle o f developm ent is usually attributed to H einz W erner: for
exam ple, “every behavioral act, w hether outward bodily m ovem ent or internal
ized cognitive operation, gains its significance and status in term s o f its
role in the overall functioning o f the organism ” (W erner & K aplan, 1963,
pp. 4-5).
W erner’s developm ental principle has always been at least im plicit in
research and theory in developm ental psychology, but it is seldom m ade
explicit, m uch less studied directly. For exam ple, although “real infants
live and develop in a world filled with people, things, and events in con
tinuous interaction” (T helen & Sm ith, 1994, p. xii), such interactions have
not as yet been the focus o f study within the dynam ic systems perspective.
H um an functioning and developm ent have long been conceptualized in
term s o f systems theory and dynam ical systems, b u t the theory rarely finds
its way into research practices. Instead, the tren d in developm ental re
search has been “towards ever increasing fragm entation o f the object of
1

study” (Overton, 2002, p. 39). Motor, cognitive, affective, and social develop
m ents tend to be studied only in controlled laboratory situations and
independently o f one an o th er (Bloom, 1998).
T he separation o f categories o f behavior for purposes o f both re
search and theory has a long history in “a m ethodological tradition . . .
[that] depends on the separation o f natural processes into isolable parts
for individual study. It has provided a rich repertoire o f inform ation about
the world, but it systematically ignores the aspects o f reality that involve
relations betw een the separated processes” (Bidell, 1988, p. 330). W hat is
lost is “the person as a vital integrated em bodied cen ter o f agency and
action,” a person for whom categories o f behavior are not separated but
fundam entally an d coherently integrated (O verton, 2002, p. 39).
This tradition in developm ental psychology and research has been
licensed m ost recently by the m odularity view o f hum an cognition. In
m odular theories, learning occurs in different dom ains and “benefits from
m ultiple m ental structures that support attention to and learning about
dom ain relevant” data rath er than from general, hom ogeneous processes
(G elm an & Williams, 1998, p. 584). Arguably, m odularity theories have
com e about in large part because w hat we study tends to d eterm ine its
explanation. W hen language has been the object o f study, specifically lin
guistic theories have been invoked to explain not only the phen om en a of
language itself but how it is acquired as well.
M odularity theory and research in language acquisition have becom e
increasingly m echanistic and determ inistic, invoking m echanism s that are
only an d specifically linguistic and outside of the ch ild ’s control. Such
m echanism s include actual an d hypothesized brain m echanism s; com pu
tational systems; and lexical principles, constraints, or biases for word learn
ing. For exam ple, in advancing what arguably becam e the m ost influential
theory in linguistics, Chomsky (1965) introduced the “language acquisi
tion device,” an em bodied linguistic m echanism in the brain that con
trols language and its acquisition. His theory o f biologically specified
linguistic representations that direct the acquisition o f language has since
been given an even m ore explicit determ inism in the form o f an “in
stinct” o r “g en e” for language (Pinker, 1994).
In connectionist m odels, language acquisition is reduced to the neu ro 
logical architecture o f the brain an d the neural connections that are the
effects of linguistic experience (e.g., Klahr & MacW hinney, 1998; Rum elhart
& M cClelland, 1986). However, w hatever covert corollary activity occurs
in the brain, language is fundam entally psychological and depends on
m ental representations. T he representations expressed by language can
not be reduced to physiological form o r function because these have neither
m ental co n tent n o r m eaning (Searle, 1992), and w ithout m ental content,
physiology by itself has no efficacy for explaining language acquisition.
2
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N either developm ent in general n o r language acquisition in particular
can be reduced to m aterial neural networks (Bloom, 1993a; O verton, 2002).
Yet an o th er influential m odel o f word learning prom otes attention
and perceptual analyses for associative learning as preem inently determ in 
istic and causal (Sm ith, 2000). Few would argue against the view that
associative learning has to figure in alm ost any theory o f language acqui
sition, b u t association is ju st one co m ponent o f the word learning process
am ong many. M oreover, associations o f the sort n eeded for language ac
quisition have, themselves, to be m entally represented in consciousness
before they can be recorded as know ledge representations. Finally, attentional and perceptual processes d ep en d on dynam ic m ental activity by
the child and are far from the autom atic, m uch less the “d um b,” m echa
nisms that Sm ith (p. 54) describes.
Perhaps the m ost influential contem porary theories to explain word
learning in particular invoke constraints, principles, o r biases that are, in
effect, prescriptions for specific aspects o f the w ord learning process. O ne
exam ple is the whole object principle, in w hich novel w ords nam e whole
objects rath er than object parts o r properties (M arkm an, 1989). A nother
exam ple is the novel name-nameless category principle, w here a novel word
nam es an object that does not yet have a nam e (Golinkoff, Hirsh-Pasek,
Bailey, & W enger, 1992). T he defining characteristic o f all such co n 
straints on learning is that they are linguistically specific— that is, they
apply only for learning language— and, even m ore specifically, they apply
only to learning words. However, in response to criticisms of lexical p rin 
ciples from a m ore child-centric perspective (e.g., Bloom, 1993a, 1998;
Bloom, Tinker, & M argulis, 1993; N elson, 1988), lexical principles are
now contextualized in the social-pragm atic context (e.g., H ollich, HirshPasek, & Golinkoff, 2000; W oodward & M arkm an, 1998) an d attention to
perceptual cues (H ollich et al., 2000).
Young ch ild ren ’s cognitive developm ent does n o t seem to have been
taken seriously, as yet, in conjunction with lexical principles (Bloom, 2000c),
in particular developm ent o f concepts and conceptual structure for an u n 
derstanding o f the world an d the symbolic capacity for m aking possible the
representations in m ind that refer to what a child understands of the
world. T he key question that rem ains then is: W hat do lexical principles
contribute to word learning over and above the perceptual, cognitive,
social, and o th er developm ents that are required? Lexical principles seem
to lose considerable explanatory force the m ore they require contextualization in the rest o f the ch ild ’s behavior and developm ent for their o p 
eration, however m uch they may succeed in describing aspects o f the word
learning process.
T he result o f determ inistic, specifically linguistic, theories an d re
search based on them is that both the child an d the child’s behaviors
3

have com e to be treated as “objects.” L anguage as an object is ordinarily
conceptualized at several hierarchical levels o f analysis, from Language
writ large in its m ost abstract epistem ic sense, at the top, to the linguistic
units o f sentence procedures, words, and sounds that the language sub
sum es, at the bottom . W ords an d sentences thereby assum e a life o f their
own, apart from the child who produced them and ap art from the situa
tions in which the child said them (or signed them ). W ith advances in
technology, words an d sentences appear on com puter m onitors o r on
checklist reports, and the children are missing. T he child, then, is also an
object, the absent learn er o f the linguistic units. Causality is attributed
eith er to language itself—that is, the child learns the linguistic units be
cause the child is learning the language— or to the com putational or neuro
logical m echanism s that serve language in the brain.
We do, certainly, need to look at one o r an o th er aspect o f language,
isolate it, an d m anipulate it in o rd er to study it. But we need to consider
what it m eans w hen we take the units o f language o u t o f the very fabric
o f the ch ild ’s life in which they are necessarily em bedded. W hen the units
and procedures of the language are separated from the so-called extraneous
variables o f perform ance, then the language the child is learning becom es
disem bodied and decontextualized (Bloom, 2000c).
W hen causality in language acquisition is assigned to factors that are
external to the child’s agency and intentionality, such as m aturation, innate
knowledge, o r genetics, then we stop looking for processes o f develop
m ental change. T he result is description only o f w hat is, what children
can and cannot do, and correlations betw een behaviors and chronological
age, o r betw een behaviors and anatom y. Age, however, is only an index, it
is not a causal variable. Age only reduces to tim e, and tim e causes nothing
(e.g., O verton, 1998; Wohlwill, 1970). Anatomy, likewise, is the product of
m aturation and only reduces to biological and neurological tissue that
cannot cause actions, such as actions o f expression and interpretation
essential to learning an d developm ent. Actions are caused by the people who
plan, execute, evaluate, and control them. C hanges in linguistic behaviors may
be correlated with tim e but are not caused by it; changes in language
may be enabled by the brain b u t are not caused by it. We still need to
identify the variables an d processes o f change for language acquisition,
and these m ight o r m ight not be correlated with age and anatom y, and
often have to do with factors ordinarily considered to lie outside o f
language.
T he child also becom es an object w hen explanatory m echanism s are
attributed to o th er persons in the social context who provide linguistic
input along with a supporting environm ent for learning from it. T he child
is the receiver o f the inp u t and supports for learning, as in traditional
scaffolding theory (e.g., N inio & B runer, 1978), o r the beneficiary o f the
4
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pragm atic, social signals that others provide for cues to understanding, as
in m ore recent social-pragm atic theories (e.g., Baldwin, 1993; Tomasello
& Akhtar, 1995). T he language, then, becom es the secondary object as
the m edium o f the transactions. Causality is attributed to the transactions
them selves o r to the social, functional goals they serve. T h at is, the child
learns language because the child receives social and pragm atic cues along
with the linguistic units, and the transactions betw een child and o th er
“work” to get things do ne in the world.
However, children’s actions of expression and interpretation are explan
atory for language acquisition: “All the functions o f language— including
its instrum ental, interpersonal, and problem -solving functions— absolutely
d ep end on the pow er o f language for expression and interpretation. .. .
Language can succeed in influencing o th er persons in social contexts
[and getting things do ne in the world] only to the extent that language
connects the contents o f individual m inds” (Bloom, 1993a, pp. 13-14; see
also O verton, 1998, fo r discussion o f the expressive-constitutive an d
instrum ental-com m unicative functions o f action). Som ehow, the child has
to be kept in the picture as the m ajor player, as the agent o f the practices
that contribute to the acquisition process, practices that have “prim acy in
the em ergence o f selfhood” and are “pivotal to o u r know ledge o f the
w orld.” T he m ultiple sources o f the self are to be found in the natural,
practical, and social aspects o f life, “allowing the social its part in o u r
constitution, w ithout m aking all that we are the gift o f society” (Archer,
2000, p. 318).
In sum, in m ost theories o f language acquisition, the child is often
an object and essentially a passive receiver o f physical o r social cues, or
the locus o f brain m echanism s o r hypothetical constraints, biases, o r h eu 
ristic principles that filter the available inform ation for the child. Missing
in such theoretical accounts o f the acquisition process is the authority of
the child. W hat a child has in m ind— the ch ild ’s intentional state at any
particular m om ent o f tim e— is expressed by the child’s actions and inter
actions and interp reted from o th ers’ expressions, and it is these acts o f
expression and interpretation that d eterm ine developm ent.
A dm itting the agency o f the child into the language acquisition p ro 
cess has two consequences. First, considering the child as subject rath er
than object forces us to see language as one part o f developm ent m ore
generally, and to look at language m ore closely in relation to o th er as
pects o f developm ent, as has begun to hap p en now in several different
research paradigm s (e.g., H off & Naigles, 2002; H ollich et al., 2000; Imai
& Haryu, 2001). O ne purpose o f the research rep o rted in this Monograph
is to show that behaviors and developm ents in different dom ains are not
in d ep en d en t o f each other. Language depends on and em erges out o f a
nexus o f closely connected developm ents in cognition, em otion, and social
5

interaction in the first three years o f life. Language is not acquired apart
from a ch ild’s cognitive, em otional, and social developm ent, any m ore
than developm ents in o th er aspects o f cognition o r in em otion o r social
interaction happen apart from each o th er o r independently o f language
(e.g., Bloom, 1970, 1973, 1993a, 1998). Accordingly, in the research re
p orted here, we set out to d eterm ine how different behaviors (words,
sentences, em otional expressions, actions in play, and conversations) con
verge, both from m om ent to m om ent in the stream o f ch ild ren ’s actions
and interactions in real lim e, and in developm ental tim e extending over
the second year o f life.
T he second consequence o f including the agency o f the child in the
process o f language acquisition is to invoke the child’s intentionality for
explaining developm ent. T he central role o f intentionality for acquiring
language and the basic tenets o f the Intentionality M odel were first d e
scribed by Bloom, Beckwith, C apatides, and Hafitz (1988), who u n d e r
scored the im portance o f unobservable representations in the mind that are
expressed first by em otion, before language, and then also expressed by
language as it em erges in the second year o f life. Because a ch ild ’s ex
pressions an d interpretations are about these intentional state representa
tions, they are fundam ental phen om en a for language and its acquisition.
Intentional states are dynamically constructed from m om ent to m om ent
in that dim ension o f m ind ordinarily referred to as consciousness, as prior
knowledge inform s perceptions, actions, and interactions in the world.
Intentionality, in the larger sense, is that aspect o f m ind that intervenes
betw een perceptions and know ledge— that is, betw een perception and ap 
prehension o f the world at any one m om ent in tim e, and know ledge o f
the world from experience as it exists in m em ory all o f the tim e (see also
Cam pbell, 1979, 1986).
Intentional states include representation o f elem ents, roles, and rela
tions that are about objects, events, and relations in the world. They are
constructed u n d er psychological attitudes o f belief, desire, and feeling
toward them and are expressed by the actions, words, and em otional dis
plays o f everyday behaviors. A lthough unobservable and hidden, they are
not mysterious, because the child constructs them and owns them . And
they are no t m ysterious to o th er persons either, because the child acts to
express them .
In sum, the goal o f the intentionality m odel and the research re
ported in this Monograph is to underscore the im portance for language
learning o f the dynam ic contents o f m ind that are expressed by the child’s
actions and interp reted from the actions o f o th er persons. T he em phasis
in the m odel is on the ch ild ’s cognition and action for explaining lan
guage acquisition, rath er than on the physiology o f the brain, the lan
guage itself as an object, o r o th er m echanism s as explanation that operate
6
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outside o f (i.e., do not adm it) m ental co n tent and process in states of
consciousness.
THE INTENTIONALITY MODEL

Intentionality theories of hum an behavior have a long history in phi
losophy, beginning with Aristotle and continuing through Descartes to
B rentano (1966), to Husserl at the turn o f the last century (e.g., the
papers in Dreyfus, 1982), and to such contem porary theorists as Bratm an
(1987), D anto (1973), D ennett (1978), Fauconnier (1985), Searle (1983,
1992), and Taylor (1985). An intentionality perspective has been relatively
rare in psychology (e.g., B runer, 1981; Cam pbell, 1979, 1986) but has
been developed m ost recently in research and theory in the acquisition
o f theory o f m ind and social understanding (e.g., Malle, Moses, & Baldwin,
2001; Zelazo, A stington, & O lson, 1999).
A prim ary assum ption in this Monograph is that developm ent in gen
eral and acquiring a language in particular are g ro u nd ed in the ch ild ’s
intentionality, which m eans that understanding language and the expla
nation o f language acquisition have to take consciousness very seriously
(see Searle, 1992). A ch ild ’s intentionality has an im pact on developm ent
in at least two ways. First, the m ental contents o f consciousness can be
expressed by actions, including the sensorim otor actions o f infancy, em o
tional displays, speech, and play. In turn, the effect o f expression and its
co u n terpart, interpretation, is to revise and change the contents o f inten 
tional states with representation o f new elem ents, roles, and relations.
T herefore, the consequence o f acting in general and expression and in
terpretation in particular is the construction o f new representations in
consciousness that contribute to what the child knows about the world.
Second, because expressions o f intentional states em body a ch ild ’s beliefs,
desires, and feelings and m ake them m anifest, contents o f m ind can be
shared with others who interp ret and respond to them . Intersubjectivity
betw een child and other, therefore, depends upon acts o f expression and
interpretation, and the ch ild ’s participation in a social world is prom oted
by the expression and m utual interpretation o f intentional states (Bloom,
1993a; papers in Zelazo et al., 1999).
Intentionality and Embodiment

In the program o f research begun by Bloom and colleagues (Bloom
& Capatides, 1987b; Bloom, Beckwith, Capatides, & Hafitz, 1988; Bloom
& Beckwith, 1989) and continued in this Monograph, we chose to study
7

ch ild ren ’s words, em otional expressions, play with objects, and conversa
tional interactions with their m others as the external, observable, public
em bodim ents o f the internal, hidden, personal, private intentional states
they m ade m anifest. An expression is “a set o f m aterial properties . . .
[that] em body a given rep resen tatio n ” (D anto, 1983, p. 252). An expres
sion “m akes som ething m anifest in an em bo d im en t” and a criterial fea
ture o f expressions is that “their expressing/saying/m anifesting is som ething
that they do . . . rath er than som ething that can happen through them ”
(Taylor, 1979, pp. 73, 76). T hus, the m eaning o f different expressions (a
word, a smile, a gesture o r o th er action) originates in o u r intentionality,
an d how such different expressions converge in the stream o f everyday
activities depends on the dynam ic practices that em body intentional states.
In contrast to this intentionality position, hum an behavior and devel
opm en t are often explained in term s o f physiological an d neurological
em bodim ents ap art from psychological m eaning. An exam ple is in the
concept o f “the em bodied m ind” for explaining “m ind-body-w orld inter
connections” and how hum an cognition “arises from bodily interactions
with the world and is continually enm eshed with th em ” (T helen, 2000,
pp. 3-5). A lthough nom inally dedicated to understanding hum an behav
ior in its m any and varied form s, this concept o f em bodim ent em braces
only the neurology o f the brain and the physiology o f bodily action for
explanation. For exam ple, after describing the elegant details and pat
terns o f infant kicking to activate a m obile, T helen asks “W hat does this
mean for the baby?” (em phasis added). H er answ er invokes the “strength
and nature o f the perceptual-m otor pathways that access h igher functions”
(pp. 15-17), as em bodied in the dense system o f n euronal interconnec
tions in the brain. T he diagram s given o f such interconnections do not
include connections to the psychological content o f what the m ovem ents are
about o r why the baby kicks. A ccording to T helen, “the ultim ate jo b of
the central nervous system is to move the body, including the m uscles of
speech”]!], but surely m ovem ents o f the body are n o t w ithout rep resen 
tational, m otivational, and affective psychological content.
T h ere are, then, these two notions (at least) o f em bodim ent: the cog
nition for physical m ovem ent such as kicking and reaching em bodied in
physiology and brain activity (T helen, 2000), on the one hand, and, on
the o th er hand, intentional state representations em bodied by the m ate
rial properties o f expressive actions such as speech, em otion, and play
with objects (Bloom, 1993a), and o th er em bodied “practices” o f everyday
life (Archer, 2000). T hese different em bodim ents reflect the frequent con
found betw een levels o f description and levels o f explanation, betw een
ontology, what on e chooses to study; epistemology, how we find out about it;
and causation, what som ething does o r how it works, as described by Searle
(1992, p. 18). E xplanation typically follows description, so that what one
8
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chooses to study n o t only dictates the instrum ent o f analysis but also be
com es the source o f explanation. T helen and colleagues chose to study
the m otor activities o f infant kicking and reaching, and they explain kick
ing an d reach in g in term s o f th e ir physiological and neurological
em bodim ents.
In the research studies rep o rted in this Monograph, we looked at the
intricate patternin g and coordination o f different expressive actions as
they unfolded in relation to each o th er in real tim e in the practices of
ordinary activity. We have no doubt that the patterns and interrelations
we describe here have a physiologically based co m ponent for the m otor
m ovem ents that produced them , and a neurologically based com ponent
for the interconnections in the brain that serve them , and hence a phys
ical, anatom ical em bodim ent. However, o u r concern is with expressive
actions as em bodim ents o f psychological representations, an d the attrib u 
tion o f m ental p h en om en a that such actions license for explaining devel
opm ental processes in general and language acquisition in particular. M ore
generally, “em bodim ent creates a seamless bridge betw een the biological,
the psychological, and the sociocultural . . . referring both to the body as
physical structure, and the body as a form o f lived experience, actively
engaged in the w orld” (O verton, 2002, p. 39).
The Intentionality Model and Psychological Process

Intentionality can include the goal-directed ordinary sense o f inten 
tion to do som ething that is “ju st on e form o f Intentionality along with
belief, hope, fear, desire, and lots o f o th ers” (Searle, 1983, p. 3). W hen
an infant reaches for a toy, for exam ple, the reaching is inten d ed by the
infant and goal-directed, but this intention to act in the ordinary sense is
ju st one part o f what the infant has in m ind. T he “infan t’s intentional
state also includes, along with a representation o f the toy and the desire
to have it, representations of feelings about having or n o t having it, be
liefs about what the object is and what m ight be do ne with it, awareness
of w hether an o th er person m ight help to achieve it, perhaps a plan for
doing som ething with it once it is achieved, and so o n ” (Bloom, 2000b,
p. 179). Aspects o f these intentional contents can be expressed affectively,
linguistically, o r by acting in o th er ways.
T he process w hereby intentional states are constructed out o f the data
from perception and p rior know ledge is schem atized in Figure 1. T he
labeled com ponents in the process and the arrows connecting them rep 
resent the flow o f dynam ic m ental activity that sets up representations for
interpretation, expression, and new knowledge. Prior Knowledge includes
knowledge of o th er persons, objects, relationships, and events. Perception,
inform ed by this prior knowledge, includes both linguistic and social input
9

along with data from the physical world. D ata from perception an d prior
knowledge are briefly ap p reh en d ed relative to present Intentional State
representations, w hich thereby change to accom m odate them . T he p ro 
cesses captured by these com ponents, their connections, and the dynam ic
flow betw een them are m ental processes, they are in the ch ild ’s m ind—
part o f the psychology rath er than the biology or neurology o f the child.
T he dynam ic com ponents and processes in the Intentionality M odel
are a laterally p atterned “narrative” o r “relational" account o f the “strati
fication o f psychological life"; they do not constitute a hierarchy o f levels
o f causes and their effects in a causal “essentialist or entity-based” account
(C handler and Sokol, 2002, pp. 4 -6 ; O verton, 1998). C om ponents and
process run off together: Perception and apprehension are continuous,
not discrete, as they inform changing, dynam ically constructed in ten 
tional state representations. Causality in the Intentionality M odel is in the
agency o f the child. It is the child who perceives, who apprehends, who
constructs the intentional state, who acts to express it, and who interprets
what others do (including w hat they say) to construct a new intentional
state. T hese are not unconscious, autom atic processes that run according
to a prescribed schedule o f contingencies. They could not be autom atic,
given that virtually all events (even those for which the child m ight have
learned a “script”) have unexpected an d unpredictable aspects.
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T he child as the agent o f expressive and interpretive acts is Piaget’s
child. In Piaget’s theory (e.g., 1952, 1954), children learn about the world
through their actions, actions that are sensorim otor in infancy before they
are transform ed into increasingly abstract and com plex form s o f thought.
In early infancy, contents o f m ind are constrained to the data o f p er
ception and actions—w hat the infant has in m ind is about what the in
fant is seeing and doing in the m om ent, and hence sensorim otor. A good
exam ple is the very young infant who has a representation in m ind of
the m obile visible above the crib, along with the m em ory trace o f it
m oving, and acts by kicking to reactivate the m obile again (see the ex
tensive research program described an d sum m arized by Rovee-Collier,
1997).
W ith developm ents in the symbolic capacity, know ledge, an d proce
dures for recalling know ledge from m em ory, infants begin to recall ob
jects an d actions from the past and anticipate them in the future. Thus,
contents o f m ind continue to be influenced by, b u t n o t constrained to,
perception and action (Bloom, Beckwith, Capatides, & Hafitz, 1988; Thelen,
2000). All actions, including sensorim otor actions, originate in represen
tations that we ascribe to the ch ild ’s intentional state. Just as children
learn and develop through their actions on the world (Piaget, 1954; see
also A rcher, 2000; Sheets-Johnston, 2000), children learn the language
through their actions o f interpretation and expression (e.g., Bloom, 1991,
1993a).
But the child in the Intentionality M odel is very m uch Piaget’s child
for yet an o th er reason. T he progress Piaget described from sensorim otor
to increasingly representational form s o f tho u g h t is progress in the very
processes that result in increasingly discrepant and increasingly elabo
rated m ental states. T he developm ents in thinking that he described were
developm ents that change the nature o f the representations in conscious
ness; sensorim otor, concrete, an d form al tho u g h t are form s o f thought
w hereby the m ental contents o f intentionality are constructed. Piaget’s
ultim ate concern was the construction o f know ledge, how the young in
fant and child com e to understand reality and know about the world.
T he child’s knowledge structures consist o f theories o f objects, space, cau
sality, and so forth (e.g., Piaget, 1954, 1967, 1974). T hese theories are
represented at the level o f know ledge in long-term m em ory. However,
the processes o f thinking and the representation o f the contents o f reality
whereby knowledge and theories develop take place at the level o f con
sciousness. They are the processes and representations o f intentionality.
Intentional states include psychological attitudes (e.g., belief, desire, feel
ing) directed toward propositional content that is about persons, objects,
and events in the world, as schem atized in Figure 2. T he m odel, therefore,
em braces the affective as well as the cognitive life o f the child w ithout,
11

Fkujrk 2.—Components of intentional states and kinds of expression.

however, advocating a duality o f affect an d cognition since the one
necessarily inform s and supports the other. Form s of expression are varied
and can overlap in tim e (e.g., talking while smiling, o r talking o r sm iling
while playing with objects). T he focus o f the research reported here is on
the m icrogenesis o f these different expressions, and how the tem poral
relations betw een them change over tim e as a function o f developm ents
in language, cognition, em otion, an d social interaction in the second year.
T he Intentionality M odel is avowedly a psychological m odel with the
child’s agency at its cen ter and, as such, m ight ap p ear to ignore the social
world. However, there is no social world apart from the ch ild ’s percep
tion, apprehension, and intentional stance toward it (see A rcher, 2000).
For a socially based explanation o f behavior to be m eaningful, it has to
consider the ex ten t to which what persons in the context do and their
relationships to the child en ter into the representations the child has in
m ind. Society and culture have meaning only to the extent that other persons and
their activity are represented in mind—represented in the long-term m ental
contents o f p rior know ledge as a consequence o f past experience, and in
the short-term contents o f perception, apprehension, and intentionality
in present action. If o th er persons are not a part o f these representations,
o r cannot be introduced to them , then they stand outside o f the ch ild ’s
experience and simply cannot exist for the child. Social and cultural con
texts, therefore, are as intrinsic to the Intentionality M odel as is the phys
ical context.
Personal and Interpersonal Intentionality

T he intentionality m odel shifts the balance o f influence from the
adult to the child for the dynam ics o f their interactions that serve lan
guage acquisition (e.g., Bloom, 1993a; Bloom, M argulis, T inker, & Fujita,
1996). T he child ’s agenda— what the child has in m ind— in the inter
actions creates the language-learning scenario m ore often than not and
12
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sets the pace for language learning. L anguage learning scenarios are, to
be sure, jo in t products betw een a child and o th er persons; in the cu rren t
idiom , they are co-constructed betw een child and other, an d indeed it
could n o t be otherw ise. Language tuto r and child have to talk (or sign)
to each o th er and relate to each o th er in m ore or less reasonable and
productive ways. To describe the language acquisition process as a co
construction is accurate, but co-construction cannot bypass the basic fact
that it is the ch ild ’s interpretation o f what an o th er person does o r says
that changes what the child has in m ind. Targets o f learning have to be
represented in the ch ild ’s conscious states o f m ind.
C ontents o f intentional states, although personal an d private in the
sense that they are internal and truly known only by the child, can be
constructed o u t o f a continuous cycle o f reciprocal interpretation. Never
theless they are n o t exclusively o r necessarily social. To say that “m any
individual actions are best characterized in collective [or “collaborative”]
term s” (Gibbs, 2001, pp. 109-113) does not dim inish the necessity or
force o f the representational process in an individual m ind. “N either the
context n o r the p erso n ’s activities can ultim ately be defin ed ind ep en 
dently . . . m eanings derive from their integration in the psychological
event” (Rogoff, 1982, p. 132). Similarly, we can speak o f linguistic units in
a n o th e r’s m essage “setting u p ” m ental elem ents, roles, and relations as
Fauconnier (1985) describes. But linguistic units can set up m ental contents
only by virtue o f the child who constructs the representation in m ind.
W hen intentionality is invoked in social pragm atic theories it is by
and large a second-person perspective in a theory o f the other mind: how
children learn to attribute intentional states to o th er persons; how they
com e to understand the intentionality o f o th er persons and the sources
of o th ers’ intentional actions; o r how o th er persons can influence the
ch ild’s thoughts and, hence, the ch ild ’s actions (Baldwin, 1993; Tomasello, 1999; see also several o f the papers in Malle et al., 2001 and Zelazo
et ah, 1999). Missing in social pragm atic theories and in m odels of lexical
principles-plus-pragm atics (e.g., W oodward & M arkm an, 1998) is a firstperson perspective on the child's contents of mind. W hat the child has in
m ind prom pts and exploits the pragm atic cues from a caregiver for word
learning, and kindles and fuels the interactions in which such cues occur
an d the units o f language are learned. To be sure, the child is the novice
and the adult is the ex pert in language learning. But that fact cannot
obscure the ch ild ’s agency in acts o f interpretation and expression di
rected toward o th e r persons— acts that em body, m ake m anifest, express
what the child has in m ind (Bloom , 1993a, 1998, 2000a). T he inten tio n 
ality m odel exposes an d em phasizes the ch ild ’s part w ithout dim inishing
e ith e r the im p o rtan ce o r the effect o f the ch ild ’s p artn ers in th e ir
exchanges.
13

THE ORIGINS OF DEVELOPMENT IN INTENTIONALITY:
ENGAGEMENT AND EFFORT

T he Intentionality M odel has two com ponents, engagement and effort,
that interact with language in the process o f its acquisition; and it has
three explanatory principles, the principles o f relevance, discrepancy, and
elaboration. Following a description o f the m odel, we show how it has been
tested so far in previous research. T he period from late infancy through
the second birthday is distinguished by substantial progress in language
acquisition, as children begin to acquire words, build a vocabulary, and then
begin to com bine words for their first phrases and sim ple sentences. This
is the period of developm ent, therefore, that is the focus o f o u r research.
T he Intentionality M odel in Figure 3 presents the two com ponents of
engagem ent an d effort in interaction with the tripartite m odel o f lan
guage content, form, and use introduced by Bloom and Lahey (1978). Lin
guistic form s necessarily em body co n tent, o r m eaning because language
is always about som ething. A nd language is used differently in different
situations according to the circum stances and com m unication goals of
the participants in an exchange, so that form and co n tent articulate with
the pragm atics o f language use. All three com ponents are required: Lan
guage is, necessarily, the convergence o f co n tent, form , and use. Including
language con tent and use in addition to linguistic form in a m odel of
language ensures that what the child knows and is learning about lan
guage at any point in tim e is intim ately connected to o th er things the
child knows an d is learning about the social an d physical world.
L anguage will never be acquired w ithout engaging in a world o f p er
sons, objects, and events— the world that language is about and in which
language is used. T he com ponent o f engagement in the Intentionality M odel
encom passes the c h ild ’s em otional and social directedness for d e te r
m ining what is relevant for learning and the m otivation for learning.
E ngagem ent depends on the psychological dim ensions o f arousal and re
sponsiveness. From the beginning o f life, infants are responsive to o th er

LANGUAGE
F igure 3.— The Intentionality Model.
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persons, an d the intersubjectivity that develops betw een infant and care
givers in the first year is the foundation for a child’s social connectedness
to o th er persons throu g h o u t life (e.g., Em de, 1984; Jaffe, Beebe, Feldstein, Crown, & Jasnow, 2001; Rogoff, 1990; Stern, 1985). Young children
strive to understand what others do an d what they say in o rd er to becom e
a part of the social world, but also to interp ret the intersecting physical
world o f objects, m ovem ent, relations, an d change. O bjects ordinarily
do not move by themselves; th eir m ovem ents are m ost often caused by
hum an intervention. This understanding begins in infancy (e.g., Piaget,
1974) and is expressed in early language about causality (Bloom & Cap
atides, 1987a). E ngagem ent, therefore, builds on the intersubjectivity be
tween the child and o th er persons, and on the relationship betw een both
the child and o th er persons to the physical world.
T he com ponent o f effort captures the cognitive processes and the work
it takes to learn a language. T he cognitive resources o f the young languagelearning child are essentially lim ited, and learning and using words and
sentences for interp retatio n and expression p u t dem ands on those re
sources. At a m inim um , learning a w ord requires the m ental representa
tion o f an intentional state constructed out o f data from perception and
mem ory, associating the w ord with a co m p o n en t o f that representation,
and then encoding the word in m em ory along with its associated co n tin 
gencies. Expression, at a m inim um , requires the child to construct and
hold in m ind intentional state representations, retrieve linguistic units
and procedures from m em ory, and articulate the words o r sentence. For
interpretation, at a m inim um , the child m ust connect w hat is heard to what
is already in m ind, recall elem ents from m em ory that are associated with
p rior experiences o f the words, and form a new intentional state rep re
sentation. This new intentional state, in turn, may o r may not precipitate
the process o f expression for saying som ething in response (see Bloom,
Rocissano, & H ood, 1976).
T he cognitive processes for learning, interpretation, and expression
often operate together, com pounding the effort that each requires, because
children learn the language in acts of interpretation and expression. M ore
over, interpretation, expression, and the learning that happens through
them occur in connection with em otional responses o r o th er actions and
interactions in everyday events. T hus, w hatever cognitive resources are
available for language learning, expression, and interp retatio n m ust be
shared and distributed am ong, at least, em otional responses and expres
sion an d learning about objects an d relations betw een them . T he effort
that these (and other) actions require tends to be overlooked when m ech
anism s are invoked to explain language learning that are external to the
child— that is, outside o f the ch ild ’s control, such as language acquisition,
constraints, devices, genes, and neurological architecture.
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The Essential Tension in Development

E ngagem ent provides the m otivation and directedness for develop
m ent and language learning, an d effort ensures that the process goes
forw ard, but engagem ent and effort do n o t operate w ithout an essential
tension betw een them . Both developm ent over tim e an d the integration
of different behaviors in im m ediate tim e d ep en d on an essential tension
betw een effort an d engagem ent in the expression o f a young ch ild ’s in
tentionality (Bloom, 1993a, 1998). T he notion o f essential tension is attrib
utable to Thom as Kuhn who described the shifts that take place in scientific
theory when existing theories resist accom m odation o f new observations
o r new facts (K uhn, 1962, 1977). New theory com es out o f the tension
that is inevitable when certain observations, certain phenom ena, certain
facts are discrepant (inconsistent o r incom patible o r otherw ise not ac
counted for) by existing theory.
A succession o f theoretical tensions has characterized language acqui
sition theory in the last two generations as one and then an o th er theo 
retical perspective em erged in response to new issues, new concerns, or
new data. T hese theoretical tensions began with the challenge to behav
iorism (Skinner, 1957) from the theory of generative transform ational gram 
m ar (Chomsky, 1959) and resulted in the tension betw een innatist and
environm ental explanations o f language acquisition that continues today
(e.g., Pinker, 1994; Tom asello, 1995). In the past two generations, ten 
sions arose betw een theories with different world views and em phases on
general cognition o r social interaction or brain function for responding
to one o r an o th er new observation o r fact about language and its acqui
sition (see Bloom, 1998, 2001).
An essential tension figures in the developm ent o f the child, ju st as it
does in the developm ent o f theory. D evelopm ental change is not simply
quantitative o r cum ulative: A child does not simply add one ability, skill,
o r behavior to an o th er to becom e the m ature adult. N or does the child
simply add words o r add o ne syntactic structure to an o th er on the way to
the m ature language. D evelopm ental change is necessarily directed, and
in the case o f language acquisition it is directed at the target language.
But the process of linguistic change is responsive to the tension that re
sults from discrepancy, w hen the ch ild ’s know ledge, including knowledge
of language, cannot accom m odate new encounters. It is that discrepancy
an d the tension that results from it that are the real m echanism s o f the
processes o f organization, differentiation, integration, reorganization, and
consolidation that underlie developm ental change.
T hese general developm ental processes em erge out o f an essential
tension between the child’s engagem ent in new encounters and the child’s
effort to connect what is already known to the new inform ation and con
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tradictions presented in such encounters. It is the sort o f dialectical ten 
sion that is, in fact, required for all o f hum an developm ent (e.g., Bidell,
1988; O verton, 1998). In a dialectical account, contradiction and conflict
lead to restructuring and m otivate developm ental change. This restruc
turing occurs as a cycle o f thesis (an original state o r act), antithesis
(an inconsistency, o r the resistance en co u n tered in acting), an d synthesis
(a resolution o f the inconsistency that includes features o f both thesis
and antithesis). T he child could never develop, could never becom e a
self-sufficient productive adult, w ithout experiencing an d working through
a succession o f such tensions th at em erg e from the ex p erien ce o f
contradiction.
An essential tension is in h eren t in virtually every theory o f hum an
developm ent, from Freud to Erickson to Piaget— to nam e ju st three, very
different theories—w hether it is explicitly acknow ledged o r not. T he ten 
sion required for hum an developm ent was articulated m ost explicitly by
Freud, whose theory was a tension reduction theory (e.g., Freud, 1962). In
F reud’s view, the prim ordial, initial principle o f life com es from the ten 
sion betw een pleasure and pain. This tension led to F reud’s articulation
of the “pleasure principle” that has as its aim avoiding pain and finding
pleasure. Freud pointed o u t that there would be no psychological development
if all the infant’s tensions could be handled by the reflex m echanism s
(blinking, sneezing, coughing, bladd er opening) that rem ove tensioncausing physical disturbances. However, for many tensions, such as hunger,
there are no reflex m echanism s. Again, there w ould be no psychological
developm ent if parents were able to m eet all the ch ild ’s needs and take
care o f every tension, an unlikely scenario because parents not only re
duce tensions but create them by im posing schedules, training, and dis
cipline for the infan t’s (and their own) well-being. F reu d ’s theory grows
increasingly abstract as it extends to tensions that originate in dynam ic
processes hidden d eep in the individual’s unconscious for psychological
developm ent.
Piaget’s theory o f cognitive developm ent (e.g., Piaget, 1952, 1954)
cam e out o f an entirely different theoretical agenda but is, nevertheless,
implicitly a tension reduction theory (although he, him self, did not call it
that). E quilibration, in Piaget’s theory, is the analogy o f F reu d ’s pleasure
principle. For Piaget, disequilibrium occurs w hen new encounters resist
interpretatio n and understanding—w hen the inform ation in new en co u n 
ters is discrepant from what the child already knows and can n o t be assim
ilated to existing know ledge. T he dialectical tension that results from the
contradiction betw een the known and the unknow n forces a revision in
existing knowledge. Again, quite simply, there would be no cognitive develop
ment w ithout the tension that presses existing form s o f tho u g h t to change
in the effort to accom m odate new inform ation.
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Just as tension is required for psychological developm ent in general
and cognitive developm ent in particular, tension is required for develop
m ental change in language acquisition. There would be no progress in lan
guage w ithout the tension from discrepancy in the m ind o f the child
betw een existing know ledge and new encounters, and betw een what the
child and o th er persons have in m ind. T he tension is productive, in the
sense that Piaget describes the child m oving tow ard equilibrium , rath er
than being a “felt” discom fort in the Freudian account o f seeking plea
sure and avoiding pain. We have conceptualized the tension required for
language acquisition as an essential tension in the dialectical relation between
engagement and effort. E ngagem ent follows from young ch ild ren ’s affective
investm ent in and intersubjectivity with o th er persons, and th eir m utual
attention and interest in objects and events in the world. However, en 
gagem ent m eets resistance in the effort it takes to overcom e the discrep
ancy betw een what the child already knows about language and the new
language needed to resolve the discrepancy in understan d in g betw een
the child and o th er persons.
An essential tension also results w hen engagem ent in learning the
language m eets resistance in the effort to overcom e com petition for lim 
ited cognitive resources that m ust be shared betw een language and o th er
behaviors, and betw een different aspects o f developm ent going on at the
sam e tim e. Resolving the essential tension betw een engagem ent and ef
fort is the work o f the young ch ild ’s thinking. T he prim ary em pirical
assum ption in the research rep o rted in this Monograph is that evidence of
this essential tension an d its resolution in the child’s m ind can be inferred
from ch ild ren ’s actions, particularly actions o f expression an d interp reta
tion in the stream o f ordinary activities.
Explanatory Principles

T hree principles are included in the Intentionality M odel for m edi
ating betw een engagem ent an d effort and resolving the tension betw een
them . They are the principles o f relevance, discrepancy, an d elaboration
(Bloom, 1993a). T hese principles are generalizations that describe the
cognitive transactions betw een internal representations and the external
social and physical world. Discrepancy betw een w hat the child and others
have in m ind, and betw een w hat the child already knows and inp u t that
resists understanding, m otivates the effort required to learn and use lan
guage. Relevance results from the resolution o f discrepancy and explains
what captures a ch ild ’s engagem ent for learning and interaction. Elabora
tions o f intentional state representations, as a consequence o f develop
m ents in both cognition and language, explain the child’s m ovem ent toward
learning and using increasingly m ore com plex and abstract language for
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expression. T hese explanatory principles, themselves, are not in the child’s
m ind. They are a heuristic in the m odel for describing the transactions
betw een internal m ental states and external events, and they explain why
and how language is acquired.
According to the principle of discrepancy, development is enhanced when chil
dren act to resolve a mismatch between what they have in mind and what is
already evident from the situation. As infants begin to rem em ber past events
and anticipate new events that o th e r persons can n o t yet know, clues from
the context can n o t be exploited for shared understanding. C hildren have
to acquire a language for expression w hen contents o f m ind differ from
what others have in m ind an d need to be shared. S upport for the p rin 
ciple o f discrepancy in p rior research com es from the finding that chil
d re n ’s talk about events that are anticipated— im m inent in the situation
but n o t yet evident— increases w hen com pared to their talk about things
already evident (Bloom, Beckwith, Capatides, & Hafitz, 1988). As they learn
m ore words, children talk m ore about things that have not yet hap p en ed
and so cannot be known by a listener. Similarly, m others use verbs that
nam e anticipated, im pending actions m ore often than actions that are
already underway (and therefore evident) when interacting with their oneyear-old children (Tom asello & Kruger, 1992).
T he principle o f discrepancy is consistent with the classic observation
that children are attracted to novelty in a learning situation (e.g., Fantz,
1964; McCall & M cGhee, 1977). Young ch ild ren ’s attraction to the novelty
in discrepant events has been well exploited in experim ental studies of
early cognition (e.g., Spelke, 1991) and w ord learning (e.g., Hirsh-Pasek
& Golinkoff, 1996). However, infants attend longer to an event that is
sim ilar to but does not quite m atch a fam iliar event, than to the fam iliar
event or an entirely new event (the “discrepancy principle” described by
Kagan, 1971, p. 62).
According to the principle of relevance, development is enhanced when events
in the context bear upon and are pertinent to what the child has in mind. “Rel
evance is the single property that makes inform ation w orth processing
and determ ines the particular assum ptions an individual is m ost likely to
construct and process” (S perber & W ilson, 1986, p. 46). T he principle of
relevance determ ines, in particular, the things that p rom pt a ch ild ’s at
tention, interest, and em otional investm ent in the personal and physical
world. T he relevance o f o th er persons’ behaviors is assured, and their
language m ade accessible for learning, w hen adults eith er tune in to what
a child is already feeling and thinking o r succeed in redirecting the child’s
focus o f attention to new inform ation in a context that m ight be worth
knowing and, therefore, relevant.
Caregivers are clearly sensitive to the principle o f relevance in their
interactions with young children. Studies o f the effects o f jo in t attention
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and shared understanding, in particular, have shown how language learn
ing is enhanced when child and caregiver share a focus o f attention and
caregivers talk about what the child is atten din g to (e.g., Masur, 1982;
Tom asello & Akhtar, 1995; Tom asello & Farrar, 1986). Likewise, caregivers
are prim arily responsive in conversations with young children, picking up
on topics that the child initiates m ore often than introducing new topics
(H arris, 1992; Howe, 1981). C hildren, for their part, are m uch m ore likely
to initiate topics in early conversations based on what they have in m ind
than to share a topic from w hat som eone else has ju st said (Bloom et al.,
1976; Bloom et al., 1996). T he principle o f relevance also applies w hen
caregivers have difficulty understanding an infan t’s expression and en 
gage in “negotiation,” providing the linguistic form s that em body what
the child has in m ind for recasting the m essage (Golinkoff, 1986).
According to the principle of elaboration, children will have to learn more of
the language for expression and interpretation in order to keep up xuith develop
ments that enrich the representations in intentional states. D evelopm ents in the
symbolic capacity, concepts, conceptual structure, and the co n tent and
organization o f know ledge prom ote increasingly elaborate and abstract
representations in consciousness. T he principle o f elaboration explains
the child acting in increasingly explicit ways to express an d articulate the
increasing nu m b er o f elem ents, roles, and relations betw een them in in
tentional states.
By the end o f the first year, m ore explicit form s o f expression are
required than the affective signals that served the infant so well in the
first year o f life, so that language has to be learned. O n the m ost general
level, evidence for the principle o f elaboration is obvious from the con
siderable advances children m ake in both vocabulary and the com plexity
o f their syntax in the preschool years, coextensive with developm ents in
o th er aspects o f cognition. In the single-word period in the second year,
in particular, ch ild ren ’s talk about anticipated action events, with m ore
elem ents and relations between elem ents, increases com pared to talk about
objects in stative, presentational events. This developm ent prefigures the
subsequent transition to phrases and sim ple sentences (Bloom , Beckwith,
Capatides, & Hafitz, 1988). As shown in the earlier study o f ch ild ren ’s
play by Lifter and Bloom (1989), m ore elaborated constructions with m ore
roles and relations betw een objects develop later than earlier construc
tions that consist only o f putting one object into o r on top o f an o th er
object.
In sum , the principles o f relevance, discrepancy, and elaboration d e
scribe three characteristics o f the relation betw een internal m ental states
and external events that explain why language begins an d why acquisition
moves forw ard toward the language o f the com m unity o f m ature language
users. Relevance is the m eaningfulness o f external events to internal, m ental
20

INTRODUCTION

events; discrepancy is the disjunction in m ental events between what is known
already and what is unknow n to the child, o r betw een the child and o th er
persons; and elaboration is the qualitative richness o f m ental contents that
d em and s a co rresp o n d in g richness o f language for expression and
interpretation.
TESTING THE INTENTIONALITY MODEL

Intentional states are the continuously changing representations in
m ind that are expressed by actions in the flow o f everyday events. In
o rd er to test the hypotheses o f engagem ent and effort and the tension
betw een them , the purpose o f the studies rep o rted in this Monograph was
to exam ine how different expressions— ch ild ren ’s speech, em otion, and
play with objects, along with their m others’ speech (on the assum ption
that children interp ret m o th ers’ speech to th em )— occur in relation to each
other in the stream of activity. Expressions were exam ined in both the real
tim e o f ordinary activities and the developm ental tim e encom passed by
three reference points in language acquisition: first words, a vocabulary
spurt, and the transition to sentences. T he new research reported here
continues the program o f longitudinal research into aspects o f the chil
d re n ’s expressions described in previous publications, and that earlier re
search is reviewed h ere as background before the general hypotheses and
expectations for the new studies are presented.
Previous Research to Test the Model

T h ree quantitative analyses o f em otional expression in relation to vo
cabulary acquisition have been reported. In a study o f chronological d e
velopm ents at ages 9, 13, 17, an d 21 m onths, children who were earlier
and later word learners were com pared with respect to the valence and
intensity o f their affect expressions. A lthough the two subgroups o f earlier
and later learners did n o t differ at age 9 m onths, frequency o f em otional
expression increased from 9 to 17 m onths for the children who were later
w ord learners but rem ained stable for the earlier word learners (Bloom,
Beckwith, & Capatides, 1988). Thus, later learners increased their em o
tional expressivity as they grew o lder instead o f learning language early.
However, in a second study (Bloom , Beckwith, C apatides, & Hafitz, 1988),
instead o f com parison according to chronological age, frequency o f em o
tional expression was com pared betw een two developm ents in vocabulary:
betw een appearance o f the first words and the sharp increase in acquisi
tion o f new words term ed the vocabulary spurt. Em otional expression did
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not change for the group o f children as a w hole betw een the two devel
opm ents in language, even though the later learners had increased in
their em otional expression in relation to chronological age.
In an o th er study, different aspects o f em otional expression at first
words and vocabulary spurt were correlated with age at the tim e o f first
words and at vocabulary spurt. Frequency o f em otional expression was
positively correlated with age at first words and vocabulary spurt, and
frequency o f em otional expression at vocabulary spurt was positively cor
related with age o f transition to saying sentences. Thus, the children who
expressed em otion m ore frequently were also o lder at the tim e o f these
language developm ents. T he corollary was that tim e spent in neutral af
fect was negatively correlated with age o f language developm ents, with
earlier learners spending m ore tim e in neutral affect (Bloom & Capatides,
1987b). T hus, later w ord learners both expressed em otion m ore fre
quently than earlier word learners an d increased in th eir em otional ex
pression in relation to chronological age, but were nevertheless stable in
their expression o f em otion betw een first w ord acquisition and vocabulary
spurt.
T he m ost direct test o f the Intentionality M odel was an earlier study
o f the propositional co n ten t and psychological attitudes o f belief and d e
sire that could be attributed to the intentional states expressed by speech
and em otional expression (Bloom , Beckwith, Capatides, & Hafitz, 1988;
also see Bloom, 1994). Desires were expressed m ore frequently than be
liefs by both em otional expression and words, and desires were m ost of
ten about the ch ild ’s actions rath er than desires for their m others to do
som ething. Em otion was the d o m inant form o f expression at first words,
as expected. At the vocabulary spurt, words expressed the m ajority of
propositions in all categories except the category o f belief. Beliefs involv
ing o th er persons an d their actions tow ard the child continued to be
expressed with em otion m ore than words. Expression o f m eanings about
dynam ic action increased in com parison with static, presentational kinds
of m eanings with a focus on only a single object. M eanings about action
entailed m ultiple elem ents, roles, and relations betw een them , so that
th eir increase in the single-word period supports the principle o f elabo
ration. In addition, m ost o f the ch ild ren ’s words expressed m eanings that
were already evident, in the sense that they were directed to present ob
jects and o r events in progress. However, anticipated expression about im 
m in en t events increased from first words to vocabulary spurt, and this
increase in expression o f anticipated events was greater with dynam ic ac
tion co ntent than stative co n tent. Thus, the principle o f discrepancy was
supported in the developm ent o f intentional state contents that could
n o t otherw ise be known to a listener because they were anticipated by the
child, im m inent but not yet evident.
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T he ch ild ren ’s spontaneous play with objects was exam ined for evi
dence of developm ents in object know ledge in three developm ental win
dows related to language: the prespeech period at ages 9, 10, and 11
m onths; the three-m on th window aro u n d first words; an d the threem onth window aro u n d the vocabulary spurt (rep o rted in Lifter & Bloom,
1989). Two kinds o f object displacem ents were identified, separations and
constructions, with subcategories o f constructions then identified accord
ing to the kind o f them atic relations constructed betw een the objects.
Separations predom inated initially; the em ergence o f constructions oc
curred in the prespeech period. A chievem ent in constructions was associ
ated with first words, and constructions continued to increase from first
words to vocabulary spurt. T he earliest them atic constructions w ere either
reproductions o f the original relations in which the children were pre
sented with the objects (given relations) o r general relations o f contain
m ent or support (putting one object into o r on top o f an o th er with no
o th er them atic content). T he developm ent o f specific them atic relations
(constructions that took into account o th er perceptual an d cultural p ro p 
erties o f the objects) was m ore strongly associated with the vocabulary
spurt at the en d o f the single-word period than with chronological age.
T hus, developm ent o f the m ore elaborated specific constructions be
tween objects tog eth er with the vocabulary spurt in w ord learning p ro 
vided support for the principle o f elaboration.
A form o f lag sequential analysis was developed to exam ine speech
and em otional expression occurring in relation to each o th er in real time,
at first words and at vocabulary spurt, by Bloom and Beckwith (1989).
T hat study is sum m arized below as the prototype (the “Background Study”)
for the analyses rep o rted in this Monograph, because the procedures as
well as the results o f both the Transition to Sentences Study and the Play
Study refer back to the original study. T he lag sequential analysis was also
used to study the patterns o f conversational turn-taking betw een the chil
d ren and their m others at first words and vocabulary spurt by Bloom
et al. (1996). M easured against their respective baseline rates o f speech,
children were m ost likely to talk before m other speech and m others most
likely to talk after child speech; both child and m other were least likely
to be talking at the sam e tim e. This pattern of turn-taking showed signif
icantly greater excursions from baseline rates at vocabulary spurt than at
first words. O nly about one third o f all child speech occurred in response
to som ething m others said. M others’ responses were m ost often acknowl
edgem ents, repetitions, o r clarifications o f what a child said rath er than
o th er kinds o f topic-related response o r a new topic. We concluded, there
fore, that the conversations betw een the children and their m others in
this naturalistic playroom context were driven prim arily by what the child
had in m ind, as the children took the lead in initiating the topics of
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conversation m ost often, and m others su pp o rted both the ch ild ’s topic
and the interaction by responding prom ptly.
T he research in this Monograph builds on this program o f longitudi
nal research with the same g roup o f 12 infants. Two new studies are re
ported here. First, the Transition to Sentences Study is an extension of
the original study o f em otional expression and speech at first words and
vocabulary spurt (Bloom & Beckwith, 1989) to the later tim e in develop
m ent m arked by the ch ild ren ’s transition to saying phrases and sim ple
sentences. Second, the principal research in the Monograph, the Play Study,
is a continuation o f the study o f the ch ild ren ’s object play with exam ina
tion o f speech and em otional expression in the m om ents before, during,
an d after the children constructed them atic relations betw een objects.
T he lag sequential procedures were used h ere with the ch ild ren ’s object
constructions (as coded by Lifter & Bloom, 1989) as the target events, in
o rd er to exam ine the contingency o f o th er expressive actions in relation
to actions in object play and in relation to each o th er in the context o f
object play.
For the purposes o f the studies rep o rted in this Monograph, the tran 
scriptions o f the ch ild ren ’s speech and coded data used in the previous
studies o f em otional expression and object play were reviewed and veri
fied by in d ep en d en t coders. T hese transcription and coding procedures
are described below. In the Play Study, the m om ent-to-m om ent tem poral
patterns o f the several different expressive actions in im m ediate tim e were
also com pared across tim e developm entally, at first words and at vocabu
lary spurt, to d eterm in e how em ergence and achievem ents in both lan
guage an d play in flu en ced the tem poral p atterns o f expression. T he
ch ild ren ’s later play at the transition to sentences could n o t be included
in these analyses because ch ild ren ’s play with objects has n o t been coded
after the vocabulary spurt.
In sum, the research in the present study continued a larger program
of longitudinal research into the developm ent o f a group o f 12 infants,
beginning at age 9 m onths and continuing through the em ergence of
words at, on average, age 13 m onths; the developm ent o f a basic vocab
ulary in the second year; and the beginning o f sentences at, on average,
age 24 m onths. H aving already rep o rted developm ents in these ch ild ren ’s
early word learning, affect expression, object play, and conversational in
teractions separately, we now show how these different expressive actions
cam e tog eth er in both im m ediate tim e, as activities unfolded in the ordi
nary, spontaneous events in the playroom , and in the extended tim e en 
com passed by developm ental reference points in language in the second
year o f life: first words, a tim e o f transition and em ergence, and the vo
cabulary spurt, a tim e o f consolidation and achievem ent in w ord learn
ing. Studying expressive behaviors at tim es o f developm ental transition,
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with em ergence and achievem ent in both language an d play, provided an
op portunity to observe the effects o f the tension betw een engagem ent
an d effort and its resolution for developm ent. T he tem poral relation b e
tween speech and em otional expression was also exam ined at a second
tran sition an d tim e o f em erg en ce, the o n set o f phrases an d sim ple
sentences.
General Hypotheses and Expectations in the Present Research

T he two principal hypotheses for the research were based on the
fundam ental theoretical constructs that inform ed the Intentionality M odel,
effort an d en g ag em en t, an d the tension th at was ex p ected betw een
them .
Hypothesis of Effort

D istribution o f effort is necessary w hen atten din g to m ore than one
task at the sam e time: “Because the total quantity o f effort w hich can be
exerted at any one tim e is lim ited, co n cu rren t activities w hich require
attention ten d to interfere with one an o th e r” (K ahnem an, 1973, p. 12).
Dual task experim ents with adults an d children have shown that p erfo r
m ance on one task dim inishes w hen attention is tu rn ed to an o th er task
(e.g., see B jorklund & H arnishfeger, 1990, an d G uttentag, 1989, for re
views). In the natural “ex p erim en t” provided by o u r playroom for observ
ing c h ild re n ’s sp on tan eo u s everyday behaviors, th e ir speech (in the
Transition to Sentences Study) o r their constructions with objects (in the
Play Study) were considered the target task they perform ed, and o th er
behaviors were exam ined in the seconds before, during, and after these
target behaviors. Em otional expression was exam ined relative to speech
in the T ransition to Sentences Study, and child speech, child em otional
expressions, and m o th er speech were exam ined relative to object construc
tions, an d each other, in the Play Study.
A key issue in studies o f dual task perform ance is w hether behaviors
tap into a single, general purpose resource pool, as was suggested by
K ahnem an (1973), o r into m ultiple, som ew hat in d ep en d en t resources, d e
p ending on the n ature o f the task, as suggested, for exam ple, by Ju st and
C arpen ter (1992). In the research rep o rted in this Monograph, if one kind
o f behavior does n o t deviate from its expected probability o f occurrence
w hen observed in the co n tex t o f a d ifferen t kind o f behavior, th en
we m ight conclude that the two are in d ep en d en t o f each o th er an d draw
on separate resource pools. However, as the earlier study rep o rted by
Bloom and Beckwith (1989) dem onstrated, em otional expression is not
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independent of children’s speech. Em otional expression in that study varied
systematically in its deviation from baseline aro u n d the ch ild ren ’s words,
thus suggesting that the two form s o f expression share resources from a
single pool.
T he general expectation for the occurrence o f m ultiple behaviors in
real tim e, in the studies rep o rted here, is that frequency o f em otional
expression will not be in d ep en d en t b u t will continue to covary aro u n d
speech at the tim e o f the transition to sentences, and that child speech,
child em otional expression, and m o th er speech will covary systematically
in their occurrence aro u n d object play. M ore specifically, we hypothesize
that different behaviors occurring tog eth er in the same window o f tim e
express aspects of the sam e intentional states and, therefore, draw on the
same pool of resources with a consequent cost to the child in cognitive
effort. T he first expectation based on this hypothesis, in the Play Study
below, is that saying words and expressing em otion will dim inish in the
m om ents aro u n d constructing a them atic relation betw een objects as a
result o f the effort that each kind o f behavior required.
However, although different behaviors may draw on the sam e pool of
resources, developm ents in the second year o f life can be expected in (a)
cognitive capacity, (b) the relative cognitive requirem ents of different be
haviors, and (c) access to the cognitive resources that behaviors require.
T herefore, the covariation am ong different behaviors may, itself, be ex
pected to vary with developm ent over tim e. Because “novel stim uli, in
particular, are favored in the allocation o f capacity” (K ahnem an, 1973,
p. 42), som ething else has to give w hen the essentially lim ited resources
o f the young language-learning child are allocated to new learning. T he
developm ental expectation in the research rep o rted in this Monograph is
that learning language (as m arked by the transitions to saying words and
then sentences) and learning ab out objects (by constructing different the
m atic relations betw een objects in play) will preem p t the resources that
other, earlier developing behaviors (em otional expression) m ight draw
on at the sam e tim e. T h erefo re, g reater effort is expected with new
learning— that is, at tim es o f em ergence and transition in language acqui
sition (at first words and the transition to sentences)— than at tim es of
consolidation and achievem ent in learning (at vocabulary spurt).
T he second expectation, in the Play Study, is that the reduction o f
expressive behaviors will be g reater relative to baseline at first words than
at vocabulary spurt. T he third expectation, in the Transition to Sentences
Study, is that the effort o f learning syntax and m aking the transition to
sentences will result in the reduction o f em otional expression relative to
baseline aro u n d speech, even though em otional expression was not re
duced aro u n d speech at vocabulary spurt in the previous study by Bloom
and Beckwith (1989).
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Hypothesis of Engagement and the Tension Between Effort and Engagement

T he level o f engagem ent that a child brings to a task is determ ined
by the ex ten t to which the child finds the task interesting (R enninger,
1990; R enninger & W ozniak, 1985), im portant, an d relevant o r “w orth
knowing” (S perber & W ilson, 1986). E ngagem ent for language learning is
closely tied to a child’s investm ent in (a) intersubjectivity betw een self
and other, for resolving discrepancy betw een w hat each has in m ind and
sharing contents o f m ind, and (b) learning about the physical world, for
resolving the discrepancy betw een w hat is already known and new encoun
ters that resist understanding. Thus, engagem ent is characterized by ap 
proach, valuation, and feelings directed tow ard o th er persons and toward
novelty in the physical world. E ngagem ent is evident in the well-known
tendency infants have to atten d and respond with positive affect to rela
tively novel events in preference to events that are eith er already fam iliar
o r beyond their understanding (McCall & M cGhee, 1977).
E m otional expressions are an index o f engagem ent and evidence of
arousal. In the research rep o rted here, em otional expressions were coded
as positively and negatively valenced affect expression relative to neutral,
nonem otionally valenced affect. T he assum ption is that an increase in
engagem ent can be inferred from h eigh ten ed em otional expression rela
tive to baseline. A nd, indeed, em otional expression did increase consid
erably above its baseline level durin g and im m ediately after saying words
at vocabulary spurt in the original study rep o rted by Bloom and Beckwith
(1989). This finding led to the conclusion that children are learning to
talk about those things that are relevant to them and, therefore, interest
ing as the objects o f their engagem ent. T he absence o f change in em o
tional expression relative to baseline would no t, however, indicate a lack
o f engagem ent b u t only engagem ent at its average (i.e., baseline) level.
As evidence o f arousal, em otional expression ties the concept o f en 
gagem ent to the arousal co m p o n en t in a m odel o f effort: “the key obser
vation that variations in physiological arousal accom pany variations in effort
shows that the lim ited capacity and the arousal system m ust be closely
related . . . both increase o r decrease according to the changing dem ands
o f cu rren t activities” (K ahnem an, 1973, p. 10). T he relation o f arousal to
decreases in perform ance has been docu m en ted in experim ents with an 
imals and hum ans since the beginning o f the last century: “Task p erfo r
m ance [decreases] with increasing arousal . . . [and] this decrem ent occurs
sooner in com plex tasks than in sim ple ones” (K ahnem an, p. 37, citing
E asterbrook, 1959, an d others). T hese observations led to the expecta
tion, in the present study, that em otional expression will p reem p t p erfo r
m ance in o th er tasks. T he earlier research with the sam e group o f children
(Bloom & C apatides, 1987b) may be understood as partial support for
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this expectation. T here, the discovered correlations betw een affect expres
sion and language learning are consistent with the interp retatio n that
freq uen t em otional expression interfered with learning language early,
and m ore tim e in neutral affect prom oted earlier language learning.
Em otional displays entail cognitive activity for the m entally represented
co ntent that they express. Additionally, em otional experience an d its ex
pression entail cognitive appraisals and valuations o f circum stances in a
situation relative to a m ental goal (e.g., A rnold, 1960; M andler, 1984).
Given these relations betw een cognition and em otion, em otional expres
sion should be sensitive to the effort and cognitive resources expended
on o th er actions. A nother interpretation o f the earlier results rep o rted by
Bloom and C apatides (1987b), therefore, has to do with com petition for
scarce resources: C hildren who were earlier w ord learners may have ex
pressed m ore neutral affect and less em otion because o f the effort re
quired for early language learning; children who started learning words
later were able to express m ore em otion instead. T hus, bidirectional ef
fects betw een em otional expression and o th er actions could be expected
as one o f the consequences o f the tension betw een engagem ent and ef
fort. Em otional expression m ight either be dim inished o r enhanced rel
ative to baseline, according to the relative degree o f both engagem ent
and effort invested in a concom itant task.
In the research rep o rted in this Monograph, an increase in em otional
expression relative to baseline levels is interp reted as evidence o f height
ened arousal and engagem ent in the relative absence o f effort. A d e
crease in em otional expression an d suppression o f arousal is interp reted
to indicate either dim inished engagem ent, with less interest in a task, or
the expenditure o f effort preem pting a child’s resources. C onsidering both
(a) em otional expression as an index o f engagem ent and (b) the reduc
tion o f em otional expression relative to baseline levels as a reflection of
effort, children will be expected to express m ore em otion relative to base
line with achievement o r m astery in language (at vocabulary spurt) than
with emergence o f new learning (at first words an d the transition to sen
tences). In addition, in the Play Study, engagem ent is expected to be
reflected in h eightened em otional expression relative to baseline in the
context o f constructing specific relations betw een objects that represent
achievem ent in m ore recent learning, and less em otional expression in
the context o f constructing the earlier learned, fam iliar, given relations.
Finally, two conflicting expectations influenced expectations about
m others’ speech to their children in the context o f play with objects.
Research and theory in the literature that describes the role o f “scaffold
ing” an d “guided learning” (e.g., B runer, 1983a, 1983b; N inio & B runer,
1978; Rogoff, 1993; Tom asello, 1992; Vygotsky, 1962, 1978) w ould indi
cate that one could expect m others to take the lead in directing their
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ch ild ren ’s constructing activities with objects. O n the one hand, if m others
are, indeed, scaffolding and guiding the ch ild ren ’s play with the toys and
learning through constructing activities, we expect them to be m ost likely
to talk in the m om ents before o r durin g the constructing activity. O n the
o th er hand, m others were prim arily responsive as the children took the
lead in their conversations in the previous study o f conversational inter
action (Bloom et al., 1996). T herefore, an alternative expectation in the
study repo rted h ere is that m others will be prim arily responsive as well in
the context o f the ch ild ren ’s play, talking m ore relative to their baseline
rates of talking in the m om ents im m ediately after rath er than before or
durin g the constructions.
In sum, the questions addressed in the research reported in this Mono
graph have to do with (a) the m om ent-to-m om ent tem poral contingen
cies, in im m ediate tim e, betw een saying words and expressing em otion at
the tim e o f transition to sentences, and am ong saying words, expressing
em otion, an d attending to m others’ speech in relation to actions in play,
and (b) changes in the patterns o f these contingencies over tim e with
developm ents in both language and object play in the second year. Hy
potheses based on the concepts o f effort, engagem ent, and the essential
tension betw een them guided the expectations in this research. First, em o
tional expression is expected to decrease aro u n d speech in the Transition
to Sentences Study because o f the effort required at tim es o f em ergence
and transition for new language learning, even though we expect that
children continue to talk ab out objects o f engagem ent (as inferred from
their heigh ten ed em otional expression at the vocabulary spurt, a tim e of
achievem ent rath er than em ergence). Second, based on the hypothesis of
effort in the Play Study, object play, speech, em otional expression, and
interp retin g m o thers’ speech are expected to com pete with each o th er
for lim ited cognitive resources, resulting in reciprocal increase and d e
crease in the different expressive behaviors. A nd based on the hypothesis
o f engagem ent and the g reater investm ent that children have in achieve
m ent in new learning, em otional expression is expected to increase with
construction o f the m ore advanced specific constructions that were achieved
at vocabulary spurt.
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II. METHODS

Two new studies are reported. T he first, the T ransition to Sentences
Study, extends the analyses o f the tem poral patterns o f child em otional
expression during and aro u n d speech to the transition to saying phrases
an d sim ple sentences. T he research that is the prim ary focus o f this
Monograph— the Play Study— is based on the subset o f all the activities
recorded in the playroom in which the children acted on two objects to
create a them atic relation betw een them . Tem poral contingencies be
tween child and m o th er expressive behaviors are exam ined in relation to
the ch ild ren ’s object play in im m ediate tim e, and in relation to develop
m ents in object play over tim e, at first words an d at the vocabulary spurt.
THE CHILDREN AND THEIR MOTHERS

T he children in this study were 6 girls and 6 boys, all first b orn and
living in the greater New York m etropolitan area. Eight children were
Euro-A m erican; 2 were A frican-Am erican; 1 both African-Am erican and
Puerto Rican H ispanic; and 1 was D om inican H ispanic, Euro-A m erican,
and Native A m erican. T hese last 4 children were also from the poorest
families in o u r sam ple (with incom es less than $10,000 in 1982). Except
for non-English kin term s, for exam ple, H ebrew “A ba” and “E m a” and
occasional Spanish words like “agua” and “m ira!,” A m erican English and
the African-Am erican English vernacular were spoken in their hom es. All
of the m others were th eir ch ild ren ’s prim ary caregivers throu g h o u t the
study, and no ne was w orking outside the hom e w hen the study was be
gun. (See Bloom, 1993a, for fu rth er description o f the children and their
developm ent in this period o f tim e.)
DATA COLLECTION

T he children and th eir m others visited ou r playroom at Teachers Col
lege, Colum bia University, every m onth, beginning w hen the children were
30

METHODS

9 m onths o f age an d continuing until they were saying sim ple sentences
at about 2 years o f age, on average. T hese m onthly 1-hr observations were
video-recorded and augm ented by m onthly video-recorded hom e visits until
the children were 15 m onths old, and then every 3 m onths thereafter. T he
m onthly observations were also augm ented by diaries the m others kept of
their ch ild ren ’s progress in w ord learning. (T he hom e visits an d m other
diaries were used for supplem entary inform ation; the research reported
here was based only on the video-recorded playroom observations.) T he
sam e pair o f research assistants responsible for collecting the m onthly data
in the playroom also visited the children at hom e, and these research assis
tants were in touch by telephone with the m others in the weeks betw een
sessions. T he children and the research assistants w ere m atched for race.
T he m others were asked to play with th eir infants in the playroom as
they m ight ordinarily play with them at hom e. T he playroom was equipped
with a child-sized table an d two chairs, a 3-ft plastic slide with a crawl
space, an d a changing table. A group o f toys was on the flo or w hen the
infant and m o th er en tered the playroom , an d o th er groups o f toys were
b ro u gh t in every 8 m inutes according to a schedule. A snack instead o f a
new g roup o f toys was provided after the first half hour. T he selection of
toys was balanced so that the children had equal tim e for both m anipu
lative and enactm ent play; for exam ple, a set o f plastic nesting cups is a
m anipulative toy an d ru b b er farm anim als are enactm ent toys. In addi
tion, because traditionally gender-stereotyped toys m ight have different
appeal to boys and girls, we provided equal tim e for the children to play
with traditional girl toys (e.g., the baby doll), boy toys (e.g., the dum p
truck), an d neutral toys (e.g., the nesting cups).
T he sam e toys were presented every m onth, on the same schedule, to
all the children. This consistency in the situation in which we observed
the children provided a m easure o f confidence for assum ing that change
in a child’s behaviors and in the interactions betw een child and m other
over tim e can be attributed to developm ent, and that differences betw een
the child-m other pairs can be attributed to in h eren t differences am ong
them rath er than to the setting in w hich we observed them .
T he m other-infant interactions were video reco rd ed using Sony SLO383 half-inch stereo Betam ax interfaced with a FOR-A 3500 SMPTE tim ecode generator. T he com puter-readable tim e code was a discrete audio
signal recorded every l/3 0 th s on the second sound track o f the video
tape to m ark 30 fram es/s. At the tim e o f data processing, the videodeck
was interfaced with an A pple II plus m icroprocessor via a tim e code reader
for coding and transcription (see Beckwith, Bloom, Albury, Raqib, & Booth,
1985; Bloom, 1993b).
M others’ speech an d the ch ild ren ’s speech, em otional expressions,
and play activities were each transcribed an d coded by different persons
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who were unaw are o f the purposes o f the present study. They each worked
independently, while viewing and coding from the video record, to create
separate files for each o f the variables in the study. Every transcription
entry an d coding decision was associated with a tim e o f behavior onset
and offset. T he tim e codes for onset and offset of child and m other speech,
em otional expression, and object play m ade it possible for the com puter
to integrate the separate files and thereby restore the original tem poral
sequence in which the behaviors occurred.
PROCEDURES
Equating the Children for Language Development

C hildren differ widely in age o f onset and rate o f language acquisi
tion (e.g., as sum m arized in Shore, 1995). Accordingly, the children were
equated on the basis o f progress in language acquisition rath er than age
for exam ining the tem poral contingencies betw een linguistic and o th er
kinds o f behavior and changes in those contingencies over tim e. T hree
developm ental reference points in language were identified: first words,
vocabulary spurt, and the transition to sentences. T hese reference points
allowed us to look at changes in the tem poral contingencies betw een be
haviors as a function o f developm ental transition and change rath er than
simply age (see C onnell and Furm an, 1984, and Em de an d H arm on, 1984,
for justification o f using tim es o f transition in developm ent for analyses
in longitudinal research).
T he em ergence o f first words was identified w hen a child first said at
least one phonetically consistent, m eaningful, conventional w ord at least
two separate tim es in the playroom . T he words the children said in the
playroom sessions were transcribed every m onth and a record was kept of
the new words the children learned each m onth. T he vocabulary spurt
was identified w hen the slope o f the increase in new words in the play
room included at least 12 new words after 20 words had already been
acquired. (See Bloom, 1993a, p. 147, for details o f the rationale and p ro 
cedures for identifying these language developm ents.) T he criterion of
saying a w ord at least twice was used only to identify first words, and not
for identifying the vocabulary spurt. T he criterion o f 12 new words in a
m onth after at least 20 words had already been learned was not arbitrary;
it was based on the param eters that characterized a change in the slope
o f the vocabulary grow th curve o f the 3 children studied by Lifter (1982)
who provided the pilot data for the larger study. Som e investigators (e.g.,
G oldfield & Reznick, 1990) have questioned w hether all children show a
vocabulary spurt, and the issue has since been debated in the literature.
However, for the purposes o f the research reported here, the three ref
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erence points provide a convenient index for equating the children and
com paring their developm ents in language to o th er developm ents at the
sam e time.
First words was a tim e o f emergence an d transition, w hen the children
First began to say words in the playroom (m ean num ber o f different words,
4.7; range, 2-12 words). T he vocabulary spurt was a tim e o f achievement
and consolidation in w ord learning, after having learned a substantial
num ber o f words (m ean num ber o f words, 51; range, 34-75 words). Begin
ning to say phrases and sim ple sentences was an o th er transition and was
identified when a child’s m ean length o f utterance reached 1.5 words, a
com m only used criterion for establishing the beginning o f syntactic speech.
M ean ages for the 12 children at the three language m ilestones, re
spectively, were first words at 13 m onths 26 days (range = 10 m onths
5 days to 17 m onths 23 days); vocabulary spurt at 19 m onths 7 days (range =
13 m onths 2 days to 25 m onths 6 days); and sentences at 23 m onths
7 days (range = 1 7 m onths 4 days to 28 m onths 3 days). All the children
had reached a 50-word cum ulative vocabulary in the playroom within 1
m onth o f the m onth in w hich they m et the criteria for a vocabulary spurt
(either in the sam e m onth o r 1 m onth before o r after). T he ch ild ren ’s
m ean ages at all o f these m ilestones was consistent with virtually all o th er
studies o f early developm ents in vocabulary an d syntax.
Data Coding

Speech transcription. T he ch ild ren ’s speech at first words, at vocabulary
spurt, and at transition to sentences was first transcribed by h and and
then verified by a second transcriber who en tered the data into the com 
p u ter with tim es o f speech onset and offset. T he com puter record was
then reviewed by both transcribers tog eth er to resolve any disagreem ents
betw een the two transcription passes; if agreem ent was n o t reached, the
utterance was en tered in phonetic notation as a nonw ord an d n o t in
cluded in subsequent analyses. T he average m argin o f e rro r am ong cod
ers for coding speech onset and offset tim es (after extensive training) was
rem arkably small: w ithin 2 video fram es (or 1 /1 5 s) for w ord onset, and
w ithin 5 video fram es (or 1 /6 s) for word offset (Bloom & Beckwith,
1989). T he m o th ers’ speech was transcribed independently, by different
transcribers, in the sam e way. Subsequently, approxim ately 3 to 5 years
later, the m o th er and child observations an d transcriptions were reviewed
again by an o th er research team to verify an d edit the com puter entries to
allow for different com puter analyses (e.g., Bloom et al., 1993, 1996) and
the research rep o rted in this Monograph.
Emotional expression. W ith the basic assum ption that affect is always
present norm ally, ch ild ren ’s affect expressions were coded continuously
33

in the stream o f activity, so that every shift in affect expression and the
duration o f all expressions were captured. C oding was based at the level
o f description, using the gradient inform ation o f valence (hedonic tone)
and intensity (Bloom, Beckwith, & C apatides, 1988; Bloom & Capatides,
1987b; see Adam son & Bakem an, 1982; Ricciuti & Poresky, 1972; and
Stechler & C arpenter, 1967). T he coding categories for valence w ere n eu
tral, negative, positive, m ixed, an d equivocal hedonic tone, with three
levels o f intensity indicating the relative fullness o f a display (see Bloom,
1993a, for photograph exam ples o f these different categories of expression).
N eutral expression was defin ed by the face being in a resting o r base
line position, w ithout m ovem ent, as described by Ekm an an d Friesen
(1978), and w ithout body tension o r affective vocalization. An em otional
expression was d efined as any observable shift from neutral to nonneutral
valence a n d /o r shift in intensity as coded from a ch ild ’s facial expression,
body tension or posture, a n d /o r affective vocalizations (w hining, laugh
ing, and the like). M ixed affect expression included elem ents o f both
positive and negative valence; equivocal affect was n eith er positive, nega
tive, n o r neutral, as h ap p en ed with expressions o f surprise o r excitem ent.
Every shift in expressed affect was identified and entered into the com 
p u ter with its tim e o f onset. T he fram e before the onset tim e o f the next
shift in affect expression was the offset tim e of the preceding expression.
T he result was a continuous record o f affect expressions and their duration
from one shift in expression to another. The average margin o f erro r am ong
coders for coding affect onset tim e (after extensive training) was 16 video
fram es o r approxim ately 1/2 s. This was som ew hat greater than the onset
and offset tim es for speech du e to the fact that several kinds o f co n tin u 
ous cues were used to code affect (facial expression, body tension, affective
vocalization). Subsequently, approxim ately 3 to 5 years later, all the coding
for affect expression was reviewed to verify an d edit the com puter entries
for o th er research (reported in Capatides, 1990; Capatides & Bloom, 1993).
Thus, we took a pretheoretical stance in developing a descriptive cod
ing schem e for em otional expressions rath er than identifying the discrete
em otions (anger, fear, joy, sadness, and the like), although coding the
discrete em otions rem ains an option for future research. This decision is
validated by reports that expression o f the discrete em otions is, indeed,
relatively infrequent in the stream o f everyday activity, at least for the age
range we studied (e.g., M alatesta, Culver, Tesm an, & Shepard, 1989; Phil
lips & Sellito, 1990). In contrast, shifts in the valence and intensity of
ch ild ren ’s affect expressions were relatively frequent (Bloom , Beckwith,
and Capatides, 1988).
Time spent in expression. T he total tim e sp en t in speech and em otional
expression is shown, in Figure 4, as the percentage o f all video fram es
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Mean %of All Video Frames

100

LANGUAGE DEVELOPMENTS
F igurk 4.— Time spent speaking and expressing emotion shown as the mean per
centage of all video frames (1 frame = l/3 0 th s) in which each kind of expression oc
curred, all children.

(1 s = 30 fram es) in w hich speech o r em otional expression occurred at
first words, at vocabulary spurt, and at sentences. T he increase in tim e
spent talking was expected, since speech tim e should increase as children
learn an d say m ore words (in the interval betw een first words an d vocab
ulary spurt) and learn to put w ords tog eth er to form phrases and sim ple
sentences. T he developm ental increase in percentage o f tim e the chil
d ren spent speaking was significant, F(2,18) = 43.054, p < .001.
In contrast, however, em otional expression was stable from first words
to sentences, consistent with the findings betw een first words and vocab
ulary sp urt rep orted by Bloom, Beckwith, C apatides, an d H afitz (1988)
using frequency o f expression (n um ber o f shifts in valence a n d /o r inten 
sity) as the d ep en d en t variable. T he stability in em otional expression has
two im plications: first, the acquisition o f language in the second year of
life is n o t simply a m anifestation o f an overall increase in expressivity, in
general. If that were the case, then tim e spent expressing em otion would
have increased along with the increase in tim e spent talking. In addition,
we could conclude that language acquisition did not replace em otional
expression. Saying w ords was n o t som ething the children did instead of
expressing em otion, since em otional expression in the sam e period of
tim e did n o t decrease as speech increased. Rather, the children contin
ued to express em otion as they learned the language for articulating what
their em otions were about.
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Lag Sequential Analysis

A form of lag sequential analysis was used to exam ine the tem poral
contingencies betw een two o r m ore different kinds o f behavior in rela
tion to each other. E ither child speech (in the Transition to Sentences
Study) o r object constructions (in the Play Study) were the target events
in the analyses. T he com puter (a) located the onset and offset o f a target
event in a child’s data file in the first half h o u r o f the playroom sessions;
then (b) searched for a second, expressive behavior (the “lagged behav
ior” relative to the target: eith er child speech, child em otional expres
sion, o r m o th er speech, separately) in each o f fifteen 1-s intervals before
onset o f every target and fifteen 1-s intervals following target offset; and
(c) tallied the behaviors that occurred in each 1-s interval. T he result of
this tally is the frequency o f the expressive behavior in each o f the 1-s
intervals before an d after all the targets. These, frequencies were then
used to determ ine the observed incidence of expression com puted as the p er
centage o f all the targets (e.g., the percentage o f all the specific construc
tions) for which a particular kind o f expression occurred in each 1-s
interval— that is, in the first, second, third, and so forth to the fifteenth
1-s intervals before and then after a target.
The incidence o f expression during the target interval itself was treated
differently because the duration o f a w ord o r construction is typically
either longer o r sh orter than the 1-s intervals before onset o r after offset.
T he likelihood that expression will occur d uring a target is, therefore,
confounded by the duration o f the target. Expressions are m ore likely to
occur d u rin g targets lasting m ore than 1 s than in the intervals preceding
o r following, ju st because the target happens to be longer than 1 s. C on
versely, expressions are less likely to occur durin g targets lasting less than
1 s. T he program corrected for this confound by com puting the p ercen t
age o f the target tim e (in fram es, each 1 s o f video tape consisting o f 30
fram es) in which the lagged behavior was coded. T he observed frequency
of expression— child speech, child em otion, and m o th er speech— during
each target interval and in each 1-s interval before and after targets was
then com pared to its expected frequency, the baseline rate o f that kind
o f expression.
Baseline rates of expression. In o rd er to com pare the observed inci
dence o f a behavior to its expected probability o f occurrence, baseline
rates were com puted in a way com parable to the m ethod for com puting
the incidence o f observed behaviors and, therefore, differently for target
intervals and the 1-s intervals before and after the targets. T he baseline
for the 1-s intervals before an d after targets was the likelihood that an
expression would occur in any 1-s interval in the observation— in effect,
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the percentage o f all 1,800 1-s intervals (the first h alf h o u r o f the obser
vation) in which that kind o f expression was coded. T he target baseline
was the likelihood that an expression would occur durin g any fram e in
an observation and was com puted as a percentage o f all 54,000 fram es
(the first half h o u r o f the observation) in w hich the lagged behavior was
coded.
In an ad hoc analysis, results were com pared using the sam e baseline
rate for both the targets and the 1-s intervals before and after. W hen
targets were treated as a constant, z scores for targets with an average
d uration less than 1 s were lower than the z scores obtained with the
target length treated as variable, because expression was less likely to oc
cur d u rin g intervals less than 1 s long. For targets with an average d u ra
tion longer than 1 s, z scores were h igher w hen the targets were treated
the same as the preceding an d following 1-s lags only because expressions
were m ore likely to occur durin g targets longer than 1 s. T hese results
confirm ed that we were m aking the correct adjustm ent for the variable
duration o f target events.
Derived z scores were com puted for each child for the observed incidence
of expression in all the target intervals and all the first, second, third, and so
forth 1-s intervals before and after all targets. T he z scores represented
the differences from the baseline in standard deviation units. T he for
m ula used for the derived z scores was the m ean percentage o f the ob
served expression in an interval, m inus the baseline, divided by the standard
deviation.
T he results rep o rted h ere consist o f the occurrence o f (a) em otional
expression during, an d in the 1-s intervals before and after child speech
at the tim e o f em ergence o f syntax, the T ransition to Sentences Study,
and (b) child speech, child em otional expressions, an d m o th er speech
during, and in the 1-s intervals before and after object constructions in
play, at two tim es in the developm ent o f word learning in the second
year: at first words, a tim e o f em ergence an d transition, an d at vocabulary
spurt, a tim e o f achievem ent and consolidation in w ord learning, the Play
Study. Tem poral patterns am ong different expressions in relation to each
o th er provide a test o f the hypothesis o f effort and distribution o f re
sources in both im m ediate tim e and developm entally. If expressive behav
iors do not deviate from their respective baseline rates in the m om ents
aro u n d target events, then we would have to assum e that the target activ
ity does not im pinge on the distribution o f resources for expressive ac
tions. T hus, com paring the incidence o f expressions aro u n d target events
to baseline rates for different kinds o f expression allows us to test the
null hypothesis o f the independence m odel o f effort: Target actions (child
speech o r object play) will n o t m ake a difference in the occurrence of
expressive behaviors, and different kinds o f expression will n o t be related
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to each other. C om paring tem poral patterns o f expression betw een times
of transition (first words o r sentences) and developm ental achievem ent
(the vocabulary spurt in w ord learning and constructing specific them atic
relations betw een objects) provides a test o f the hypotheses o f engage
m ent (in the achievem ent o f learning) and the essential tension betw een
engagem ent and effort.
Background Study: Emotional Expression and
Speech at First Words and Vocabulary Spurt

T he original study o f the tem poral relation betw een child em otional
expression and child speech d uring the single-word period (reported in
Bloom and Beckwith, 1989) was the prototype for the procedures used in
the new studies presented here. T he new findings we now rep o rt have to
be interp reted in light o f the results from that earlier study o f the chil
d re n ’s em otional expressions aro u n d speech at first words and at vocab
ulary spurt. We began with the null hypothesis: If em otional expression
and speech are unrelated to each other, then the incidence o f one rela
tive to the o th er should be random because saying words should not inter
fere with o r otherwise influence expressing em otion. T he rate o f em otional
expression before, during, and after saying words should not differ from
baseline levels o f expressing em otion overall, and patterns o f tem poral
relation should not differ betw een the two developm ents in language.
T he findings, however, dem onstrated that em otional expression does vary
from baseline relative to saying words, and the variation was systematic
not random . Further, the results dem onstrated differences at the tim es o f
the two language developm ents, as shown in Figure 5.
T he vertical line in Figure 5 represents the tim e interval o f the speech
target event, from the onset o f a word to the offset o f the w ord (words
lasted .91 s, on average). A lthough the lag sequential analyses used the
15 s before and after the targets, the results were evident in the 5 s
im m ediately before and after. T hus, deviations from baseline clustered
aro u n d the target. T he data points (z-scores) in this an d subsequent fig
ures, therefore, are presented relative to baseline for the target interval
an d only the five 1-s intervals before onset and after offset o f the target.
T hese analyses were perform ed for each child individually relative to that
ch ild ’s own baseline o f expressing em otion, before the individual z-scores
were averaged for the purpose o f the display in Figure 5 (and the figures
to follow). T he horizontal line in Figure 5, therefore, represents the aver
age o f the different baseline rates for the group o f 12 children, at first
words and at vocabulary spurt.
T he data points are standardized z-scores for the differences from
baseline in each 1-s interval before an d after the target, and the target
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Standard Deviation Units

F i g u r k 5.— Temporal pattern of child emotional expression around speech at first
words and vocabulary spurt (differences from baseline rates in standard deviation units).
(Adapted from Bloom & Beckwith, 1989.)

interval (the vertical line), averaged for the group o f 12 children. Scores
above the baseline level indicate that em otion was expressed m ore than
expected. Scores below the baseline indicate that em otion was expressed
less than expected an d the children were, therefore, m ore likely to be
expressing neutral affect.
T he results shown in Figure 5 provide evidence o f both engagem ent
and effort, an d the tension betw een them , as described in the In ten tio n 
ality Model. T he tem poral patterns (the shape o f the curves around speech)
were the same at both first words and vocabulary spurt. E m otional expres
sion was m ost likely to occur durin g words and in the 1-s interval im m e
diately after, indicating engagement T he children were learning to talk, in
general, about w hat they cared about, those things that were the objects
o f their em otional experience and relevant to them .
However, the children expressed significantly less em otion relative to
baseline aro u n d speech at first words, w hen they were ju st learning their
earliest words, than at vocabulary spurt, the tim e o f consolidation in word
learning, suggesting the effort that the transition to words required. Also,
at first words the dip in em otional expression below baseline before speech
suggested that the two systems o f expression were com peting for cogni
tive resources in the m om ents of planning p rio r to saying words, and the
effort o f planning dam pened the tendency to express em otion at the same
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tim e. By the tim e the children reached vocabulary spurt, saying words
presum ably required less effort, so that the children were able to inte
grate the two kinds o f expression m ore readily.
Even though em otional expression and speech ap p ear to be inte
grated at vocabulary spurt, the two form s o f expression com e together
only with certain constraints that indicate the effort they still require. As
rep o rted by Bloom and Beckwith (1989), the words said with em otion are
the words that presum ably are “easier” (i.e., the ch ild ren ’s m ost frequent
a n d /o r earliest learned words). Em otion is less likely to be expressed with
new presum ably “h ard er” words. M oreover, the em otion they express at
the same tim e as speech is m ost likely to be positive em otion, at low
levels o f intensity, that presum ably requires less effort than m ore intense
em otional expression o r negative em otion. A lthough positive em otions
are about the attain m en t o f a desired end state, negative em otions typi
cally entail constructing a plan to eith er rem ove an obstacle to a goal, as
in the case o f anger, o r construct a new goal w hen a desired en d state is
lost, as with sadness (see the discussion in Stein & Levine, 1987). Thus,
the children are n o t likely to be saying words with eith er negative em o
tion, because o f the extra cognitive cost negative em otion presum ably
requires, or with heightened em otional intensity, because o f arousal effects.
T he ch ild ren ’s later transition to m ultiw ord speech (transition to sen
tences) w hen they were ab out 23 m onths old, on average, provided the
o pportunity to test the hypotheses o f Effort and E ngagem ent by extend
ing the analysis of em otional expression aro u n d speech to the transition
to phrases and sim ple sentences. T he results o f that analysis are p re
sented in the first study below, the T ransition to Sentences Study. T he
analyses of em otional expression aro u n d speech use all the events in the
playroom regardless o f what else the children and m others were doing.
However, the m others an d children were always acting and interacting,
particularly as they played with the toys that were provided for them .
T herefore, the second study, the Play Study, tested the Intentionality M odel
by exam ining the coordination o f different kinds o f expression in a sub
set o f the ch ild ren ’s behaviors, their actions with objects, to determ ine
the relation betw een effort an d engagem ent, and the tension betw een
them , w hen the children were perform ing a w ell-defined m otor task. Tem
poral patterns o f expression (child speech, child em otional expression,
an d m o th er speech) were exam ined aro u n d episodes in play in which the
children constructed them atic relations betw een objects, at the tim es of
em ergence and consolidation in w ord learning: first words and vocabu
lary spurt.
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III. THE TRANSITION TO SENTENCES STUDY

B eginning to say phrases an d sim ple sentences m arks a transition in
language developm ent, as children learn syntax and move from saying
one w ord at a tim e to com bining words. T he principles o f relevance and
elaboration, and the hypothesis o f an essential tension betw een engage
m ent and effort, provide conflicting expectations for the first study p re
sented in this m onograph: the analysis o f em otional expression around
speech at the transition to sentences. O n the one han d , as we have ju st
seen, children succeed in integrating the two systems o f expression at the
vocabulary spurt. This was dem onstrated by higher levels o f em otional
expression aro u n d speech than predicted by baseline levels o f em otional
expression. We in terp re ted this finding at vocabulary sp urt as evidence of
engagem ent and the principle o f relevance. T he children were learning
to talk about what they cared about, those things that w ere relevant to
them because they were about the objects an d circum stances o f their feel
ings. We therefore expected contin u ed evidence o f engagem ent at the
transition to sentences, with increased em otional expression above base
line levels in the context o f speech. O n the o th er hand, according to the
principle of elaboration, children learn syntax for expressing m ore com 
plex intentional states that can n o t be expressed by saying only one word
at a tim e. If m ore elaborate intentional states and learning syntax for
their expression require effort, with an increased dem and on cognitive
resources, then em otional expression would decrease below baseline rates
in the context o f speech as an indication o f such effort and the tension
betw een engagem ent and effort at the transition to sentences.
Two fu rth er hypotheses are suggested by the hypothesis o f effort. First,
given the individual differences in age am ong the children at the times
o f developm ents in language, children who m ake the transition to sen
tences som ew hat later may be learning syntax with m ore effort than chil
dren who are earlier learners. T hat is, som e children may acquire language
later o r earlier than o th er children d ep en d in g on the relative difficulty
that individual children en co u n ter in learning. We expected, therefore,
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that later learners would be less likely to coordinate the two systems of
expression and would express less em otion in the context o f speech than
earlier learners, relative to their respective baselines, at the transition to
sentences. Second, the discourse context can also influence the effort
required for speech, d ep en d in g on w hether a ch ild ’s speech includes part
o r all o f what som eone else has ju st said (im itated speech) o r originates
with the child (spontaneous speech). Speech that is spontaneous ought to
require m ore effort than im itated speech, since spontaneous speech entails
recalling words for expression w ithout support from having ju st heard
the words in the discourse. We expected, therefore, that children would
express m ore em otion aro u n d speech w hen part o r all o f what they say
im itated a p rior m odel than w hen th eir speech was spontaneous.
RESULTS AND DISCUSSION

T he frequencies, m eans, an d standard deviations o f all speech tokens,
as well as only im itated speech and only spontaneous speech, at the tim e
o f transition to sentences are presented in Table 1 for the first half h o ur
o f observation in the playroom . (Only 11 children are included in this
analysis because one o f the children experienced severe family problem s
followed by a veritable plateau in language acquisition beyond the vocab
ulary spurt.) T he baseline data for the lag sequential analyses are p re
sented for the individual children in Table 2, and consist o f the percentage
baseline rates for em otional expression at the target speech intervals and
the 1-s lag intervals throu g h o u t the observation. T he target baseline rates
are the percentage o f em otional expression in all the fram es o f the first
half hour; the lag baseline rates are the percentage o f all the 1-s intervals
in the first half h o u r in which em otional expression was observed. For
exam ple, the child Vivian, a girl (Vi,f), expressed em otion in 22.3% o f all
of the 1-s intervals, and in 19.7% o f all the fram es in the first half h o u r
of the playroom session at transition to sentences. T he children are listed
TABLE 1
T h e F r e q u e n c y o f A l l C h il d S p e e c h , O n l y S p o n t a n e o u s S p e e c h , a n d
O n l y I m it a t e d S p e e c h , a t t h e T im e o f T r a n s it io n t o S e n t e n c e s ( N = 1 1 )

All speech (tokens)
Spontaneous speech (tokens)
Imitated speech (tokens)
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Total
2011
1874
137

Mean
182.82
170.36
12.45

SI)

69.75
68.09
10.94

THE TRANSITION TO SENTENCES STUDY

TABLE 2
T h e N u m b e r o k S p e e c h T a r g e t E v e n t s a n d I n d iv id u a l B a s e l in e R a t e s
f o r E m o t io n a l E x p r e s s io n a t t h e T im e o f T r a n s it io n t o S e n t e n c e s

Child
Sh,f
Co,f
Vi.f
Cl.m
Di,f
Ha,m
Ch,m
Ro,m
Je,f

Gr,f
Al,m

Total
Speech
Targets
213
212
142
280
97
93
222
207
139
291
115

Lag Interval
Emotion Baselines
(%)
8.5
12.9
22.3
12.0
6.8
13.4
7.9
13.0
36.6
10.5
36.2

Target Emotion
Baselines
(%)
5.7
9.2
19.7
13.0
5.0
13.2
5.5
10.2
31.2
9.6
29.6

Note.—T h e children are listed by th e first two letters o f th eir pseudonym s in o rd e r o f age, from youngest to oldest,
with g en d er indicated as “f" o r “m." I.ag baselines are th e percentage o f 1-s intervals in th e observation in which
em otional expression occurred; target baselines are th e p ercentage o f em otional expression in all fram es o f th e halfh o u r observation.

in Table 2 in o rd er o f their chronological ages at the transition to sen
tences, beginning with the youngest child.
T he tendency for the children to express em otion in the m om ents
before, during, an d after speech at the transition to sentences is shown in
Figure 6 as m ean deviations from baseline (z-scores). In contrast to the
result at vocabulary spurt, all o f the scores aro u n d speech were below
baseline levels o f em otional expression, indicating that the children were
m ore likely to be expressing neutral affect aro u n d speech at the transi
tion to sentences. T he decrease in em otional expression, relative to base
line, provides evidence o f the effort that the transition to sentences requires.
T he general co nto u r o f the pattern o f em otional expression for the group
o f children is only slightly rem iniscent o f the patterns seen at first words
and at vocabulary spurt.
In o rd er to exam ine the data for individual differences, the lag se
quential analyses w ere repeated for the two subgroups o f children who
m ade the transition to sentences earlier o r later, given that the children
differed in age. T he group was divided into two subgroups o f later ( n = 5)
and earlier (n = 6) learners, who were above and below the m ean age,
respectively, at the tim e o f the transition to sentences. T he tim e spent in
em otional expression and speech is shown for the two subgroups o f ear
lier and later learners, at all three o f the developm ents in language in
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Standard Deviation Units

F i g u r e 6 . — Temporal pattern of child emotional expression around speech at the
transition to sentences (differences from baseline rates in standard deviation units).

Figure 7. Both earlier an d later learners showed the sam e increase in
tim e spent speaking (the percentage o f video fram es in each observation
in which em otional expression was coded) from first w ords to vocabulary
spurt to transition to sentences (sim ilar to the result for the group of
children as a whole in Figure 4). T h ere were no differences betw een ear
lier and later learners in the percentage o f tim e spent speaking at each
o f the language developm ents, even though they differed in age. Thus,
level o f language developm ent rath er than chronological age predicts
am ount o f speaking tim e. In contrast, earlier and later learners did differ
in the am ount o f tim e spent expressing emotion, with the later learners
spending m ore tim e in em otional expression than the earlier learners.
T he differences betw een earlier and later learners in tim e spent express
ing em otion were significant at first words, 7^( 1,10) = 5.046, p = .048, and
at vocabulary spurt, FX1,10) = 9.687, p = .011, b u t n o t at the transition to
sentences, 7(1,9) = 2.790, p = .129.
The intercorrelations for age o f language developm ents and tim e spent
in em otional expression are presented in Table 3. T im e spent in em o
tional expression was also stable betw een the language developm ents: Tim e
in em otion at first w ords was correlated with vocabulary spurt ( p = .008)
and with transition to sentences (p = .029), and tim e in em otion was
correlated between vocabulary spurt and transition to sentences (p = .003).
Age at first words predicted age at vocabulary spurt (p = .032) but not
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Mean % of All Video Frames
100

LA TER LEARNERS
EARLIER LEARNERS

O
□

SPEECH
EMOTION

20

10

First Words

Vocabulary Spurt

Sentences

LANGUAGE DEVELOPMENTS
F i g u r e 7 . — Time spent speaking and expressing emotion shown as the mean per
centage of all video frames (1 frame = l/30th-s) in which each kind of expression oc
curred, later and earlier learners.

the transition to sentences ( p = .063); age at vocabulary spurt was highly
correlated with age at the transition to sentences ( p < .001).
All correlations betw een age and tim e in em otional expression were
positive: T he m ore time children spent expressing em otion, the o lder they
TABLE 3
C o r r e l a t io n s ( P e a r s o n ) B e t w e e n A g e o f L a n g u a g e D e v e l o p m e n t s
a n d T im e in E m o t io n a l E x p r e s s io n a t F ir s t W o r d s (F W ),
V o c a b u l a r y S p u r t ( V S ) , a n d S e n t e n c e s (S )

Age at FW
Age at VS
Age at S
Emotion time, FW
Emotion time, VS
Emotion time, S

Age,
FW

Age,
VS

Age,
S

Emotion
Time,
FW

Emotion
Time,
VS

.550*
.489
.610*
.487
.213

.923**
.659**
.779**
.655*

.696**
.526*
.479

.677**
.585*

773**

Note.— n = 12 at first words an d vocabulary spurt; n = 11 at sentences.
*p < .05. **p < .01.
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were at the tim e o f developm ents in language. C hildren who expressed
m ore em otion at first words were o lder at first words (p = .018) and at
vocabulary spurt ( p = .01), consistent with the earlier findings based on
frequency o f expression by Bloom and Capatides (1987b). T he children
who expressed m ore em otion at first words were also o lder at the transi
tion to sentences (p = .009). C hildren who expressed m ore em otion at
vocabulary spurt were older at both vocabulary spurt (p = .001) and at the
transition to sentences ( p = .048). T hough tim e spent expressing em otion
at first words and at vocabulary spurt predicted age o f first words and
vocabulary spurt, expressing em otion at the transition to sentences missed
significance for predicting age at sentences ( p = .068), possibly due to a
decrease in statistical pow er with one less child in the group at the tran 
sition to sentences.
T he tendency for the subgroups o f earlier an d later learners to ex
press em otion aro u n d speech relative to their respective baselines is shown
in Figure 8. In this analysis an d in all the rem aining analyses reported
here, w hen different kinds o f expression deviated from their respective
baseline rates, the deviations clustered immediately around the target events.
T he 1-s intervals that show ed an influence from the target varied som e
what in the different analyses. However, for the sake o f consistency, sta
tistical analyses o f the data from the lag sequential analyses used only the

Standard Deviation Units

F i g u r e 8 . — Temporal patterns of child emotional expression around speech at the
transition to sentences, later and earlier learners (differences from baseline rates in stan
dard deviation units).
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four intervals: the 1-s before target onset (T - 1), the duration o f the
target from onset to offset (T), and the first and second 1-s intervals after
offset (T + 1 and T + 2). In both the Transition to Sentences Study and
the Play Study that follows, in o rd er to test the observed variance in d e
viations from baseline across the four intervals, z-scores were subm itted
to repeated m easures analysis o f variance, with tim e relative to the target
(T - 1, T, T + 1, T + 2), expression type (child speech, child em otion,
m other speech), and, in the Play Study, also language developm ent (first
words, vocabulary spurt), as within subject variables. For subgroup com 
parisons (e.g., betw een expression by earlier and later learners), m ean
deviations from baseline in the intervals were com pared by paired sam 
ples t-test. A lpha level .05 was used for accepting results as reliable in all
the analyses.
T he tem poral patterns o f deviation from baseline over tim e shown in
Figure 8 were n o t significant in a 4 (tim e: T - 1, T, T + 1, T + 2) by 2
(group: earlier and later learners) repeated m easures analysis o f variance,
p = .321, but there was a significant effect of group, F( 1,9) = 12.301,
p = .007. Earlier and later learners differed at T+ 1, <(4) = -10.567, p < .001,
an d at T + 2, <(4) = -3.934, p = .017. E m otional expression was substan
tially below baseline levels for the later learners, even though the later
learners were m ore likely to express em otion overall (with h igher baseline
rates) than were the earlier learners. T he earlier learners, who were younger
an d also less likely to be expressing em otion overall, were m ore likely to
express em otion aro u n d speech relative to baseline than were the later
learners. M oreover, for the earlier learners, analysis o f variance co n 
firm ed the tem poral pattern o f deviation from baseline, with an increase
in em otional expression im m ediately after speech offset (in Figure 8),
F (l,5 ) = 1.640, p = .033.
T he later learners, in spite o f their overall tendency to be m ore em o
tionally expressive (with higher baseline rates for expressing em otion)
than the earlier learners, were far less likely to express em otion aro u n d
speech at the transition to sentences than predicted by their baseline
levels. To the extent, then, that the decrease in em otion aro u n d speech
indicated effort, speaking evidently recruited m ore cognitive resources at
the transition to sentences for those children who m ade the transition
later. T he children who m ade the transition earlier w ere evidently acquir
ing language som ew hat m ore easily. T he transition to phrases and sim ple
sentences required less effort for them , an d they were b etter able to in
tegrate the two form s o f expression.
Finally, patterns o f em otional expression aro u n d speech w ere ex
pected to vary with the discourse context, with the hypothesis o f effort
predicting that em otional expression requires less effort in the context of
im itated speech than in the context o f spontaneous speech. T he analysis
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was rep eated for speech that was im itated (i.e., child speech that re
peated p art or all o f preceding m o th er speech) and speech that was spon
taneous (w ithout a p rio r m odel in m o th er speech). Child speech that
repeats all or part o f a previous utterance o u gh t to require less effort
than speech that entails recalling words for expression w ithout such sup
p o rt from discourse. This hypothesis was tested by repeating the lag se
quential analyses for speech that occurred spontaneously an d speech that
im itated som ething o f what som eone else had ju st said.
T he tendency to express em otion aro u n d im itated o r spontaneous
speech relative to baseline is shown in Figure 9, and statistical analysis
confirm ed the expectation that it was easier for the children to express
em otion aro u n d im itated speech, with a significant effect for discourse
(im itated, spontaneous), F( 1,9) =7.756, p = .021, and no effect o f time.
T he differences betw een the m eans o f z-scores (deviations in em otional
expression aro u n d im itated o r spontaneous speech) were very close to
the .05 level o f confidence: T - 1, <(10) = 2.203, p = .052; T, <(10) = 2.152,
p = .057; T + 1, <(10) = 2.188, p = .054; and T + 2, <(10) = 2.248, p = .048.
Em otion was m ore likely to be expressed relative to baseline around speech
that occurred in im itation o f what som eone else had ju st said— that is,
speech that had a p rio r m odel in the discourse context. T hus, the results

Standard Deviation Units

F h ; u r e 9 . — Temporal patterns of child emotional expression around imitated and
spontaneous speech at the transition to sentences (differences from baseline rates in
standard deviation units).
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in Figure 9 show coordination betw een effort and engagem ent for em o
tional expression and im itated speech, w hich hovered ju st above baseline,
b u t em otional expression and spontaneous speech only showed the effort
that was entailed.
SUMMARY AND CONCLUSIONS

T he fluctuations in patterns o f em otional expression aro u n d speech,
at tim es o f em ergence and transition in language acquisition, show that
the two systems o f expression are not ind ep en d en t. Patterns o f deviation
from baseline show that em otional expression is clearly related to speech.
As seen in the earlier study o f vocabulary acquisition in the single-word
period (Figure 5), the two systems are coordinated at both first words
an d at vocabulary spurt, although em otional expression at first words is
below baseline in the m om ents o f planning before saying words, an d be
fore increasing d u rin g and im m ediately after words. By the tim e o f the
vocabulary spurt, with achievem ent in w ord learning and a certain m as
tery in saying words, the p attern o f coordination betw een the two systems
is m uch stronger. Thus, the children are able to both express th eir em o
tions and, at the sam e tim e, tell others som ething o f w hat their feelings
are about. However, effects o f effort are still discernible in the kinds of
words (earlier learned, m ore freq u en t words) an d the em otion (positive
valence) that are expressed (Bloom & Beckwith, 1989).
T he subsequent em ergence o f phrases and sentences is an o th er tran 
sition in language acquisition, m arking the beginning o f gram m ar and
learning procedures for sentences. M uch stronger effects o f effort are
evident in the later em ergence of phrases and sim ple sentences, with em o
tional expression substantially below baseline. T hese 1- to 2-year-old chil
dren were very good at expressing their feelings— readily and easily smiling,
frow ning, laughing, and crying over those things they cared about—and
they had been since infancy. Nevertheless, the effort required for the
transition to saying sentences interfered with th eir expressing em otion at
the same tim e. However, effort has less effect on em otional expression
w hen children have support from p rio r speech m odels (for im itating) in
the discourse context. T he increase in em otional expression durin g and
im m ediately after words at vocabulary spurt had been interp reted as evi
dence o f engagem ent, and led to the expectation o f continued evidence
o f engagem ent in increased em otion while speaking at the transition to
sentences. However, the effort o f learning procedures for sentences and
m aking the transition to sentences creates the tension betw een engage
m ent and effort that is evident in the decrease in em otional speech around
speech.
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IV. THE PLAY STUDY

Earlier analyses o f ch ild ren ’s em otional expression around speech used
all speech events, regardless o f w hat else the children and their m others
were doing at the sam e tim e. In fact, however, the playroom afforded the
children and their m others many opportunities for different kinds o f be
haviors and actions with objects, an d these actions and interactions were
the context for th eir expressive behaviors. A key feature o f the video
recorded observations in the playroom was the successive presentation of
groups o f toys introduced into the playroom according to a fixed sched
ule each m onth, beginning w hen the children were 9 m onths old. All the
children were presented with the sam e groups o f toys, in the sam e se
quence, every m onth. T he toys were balanced so as to provide equal tim e
for play with m anipulative an d representational toys, and equal tim e for
playing with toys from each o f three traditionally gender-related categories
(girl toys, boy toys, and neutral toys). Thus, the ch ild ren ’s play with the toys
in the playroom provided a carefully controlled o p portunity to study the
relations betw een action in play and child and m o th er expression, both
in real tim e from m om ent to m om ent as activities unfolded in the play
room , and over developm ental tim e in the second year. Because the chil
d re n ’s object play was not coded at the tim e o f transition to sentences,
only analyses at first words and at vocabulary spurt can be rep o rted here.
(For description o f the toys an d how they were introduced into the play
room , see Bloom, 1993a, and Lifter and Bloom, 1989.)
ACTING WITH OBJECTS IN PlAY

Actions in play, em otional displays, an d speech are alternative ways of
expressing representations in intentional states. C hildren’s words articulate
the elem ents, roles, an d relations betw een them in intentional states. T he
child m ight nam e the action o r the objects o r how they do or do not go
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together. An em otional display is an expression o f the ch ild ’s appreciation
for an d feelings about a m atch o r m ism atch betw een what is represented
in m ind and the circum stances in the situation (Cam pos, B arrett, Lamb,
Goldsmith, & Stenberg, 1983; Oatley & Johnson-Laird, 1987; Stein & Levine,
1987). T he child m ight frown o r cry if the goal o f a construction in play
is blocked, o r smile w hen the activity is successful. Similarly, by acting
with objects, children show us how they are thinking about the objects
and what they know about them . W hen a child takes an object and puts it
together with an o th er object to construct a them atic relation betw een
them (e.g., putting a bead in a cup o r on a string), we can assum e that
the child had a representation o f the configuration and a plan for acting
represented in m ind, and the ch ild ’s action expressed the representation
(Lifter & Bloom, 1997).
In the study rep o rted here, child speech, child em otional expression,
and m other speech were exam ined in the m om ents in play before, during,
and after children put objects tog eth er to construct them atic relations
betw een them . Studying constructions betw een objects in play capitalizes
on the well-known tendency very young children have for appreciating
that things go together to form the ordinary them es o f everyday events.
Young ch ild ren ’s groupings o f things are graphic and based either on
geom etric shape, o r on “a relation o f belonging draw n from the subject’s
past experience” (In h eld er & Piaget, 1964/1969, p. 45; see also G elm an
& Baillargeon, 1983; M arkm an, 1989). C ertain them atic relations betw een
objects are afforded by their physical characteristics, consistent with g ro u p 
ings based prim arily on shape, such as w hen one object can serve as a
co n tain er or a surface to hold o r support an o th er object. O th er relations,
however, are also influenced by the social and cultural experience o f every
day events, such as relations betw een a spoon and eating o r betw een a
truck an d a roadway. T hese are them atic relations that are learned from
custom and convention rath er than being in h eren t only in the physical
properties o f the objects themselves.
W ithin the window o f tim e in which a child takes one object, such
as a spoon, and puts it tog eth er with an o th er object, such as a cup, to
create a them atic configuration betw een the objects, the ch ild ’s action,
speech, an d em otion presum ably express aspects o f the same intentional
states, and the speech the child hears is at least potentially interpretable
by the child with respect to the child’s intentional states. This window
was operationally d efined for this study to encom pass the three phases of
(a) planning, in the m om ents im m ediately before the onset o f an act of
constructing; (b) enactm ent, the tim e betw een the onset and offset o f the
construction; and (c) accom plishm ent (or aban d o nm en t), the m om ents
im m ediately after the child succeeded in the construction (or abandoned
the attem pt if not successful). Thus, the tem poral contingencies betw een
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m other speech, child speech, and child em otional expression in the context
o f actions in object play were used as an index o f the cognitive activity
invested in the observed behaviors for testing the hypotheses o f engage
m ent and effort and the tension betw een them in developm ent.
HYPOTHESES OF ENGAGEMENT AND EFFORT

T he first hypothesis that guided the study o f expressions around object
play was the engagem ent hypothesis: Interest in the toys and in construct
ing the them atic relations afforded by the toys is expected to result in
h eightened arousal, with increased em otional expression and talk relative
to the respective baseline levels o f each aro u n d episodes o f object play.
However, the second hypothesis, the hypothesis o f effort, conflicted with
the expectations associated with engagem ent, suggesting the potential for
tension between them . U nder the assum ptions o f a general, single-resource
m odel, with d ifferen t behaviors d e p en d in g on the sam e pool o f re
sources, constructing relations betw een the toys in play, saying words, ex
pressing em otion, and listening to m others’ speech in o rd er to interp ret
it should all cost a child in cognitive effort. T herefore, saying words and
expressing em otion are expected to dim inish in general ir the m om ents
aro u n d constructing activity. Alternatively, com petition betw een the two
kinds o f expression will result in a trade-off betw een them , with either
words o r em otional expression decreasing as one o r the o th er increases.
These dem ands on a ch ild ’s cognitive resources are expected to be great
est at tim es o f em ergence an d transition in language. However, the as
sum ptions o f a m odel o f separate resources, with ind ep en d en ce betw een
different kinds o f actions, leads to the expectation that expressive behav
iors will not differ from baseline levels aro u n d episodes o f object play as
a result o f effort.
O thers have already shown that children tend n eith er to express such
em otions as anger, joy, o r sadness (Phillips & Sellito, 1990) n o r to talk
(M argulis & Anisfeld, 1991) at the sam e tim e they play with objects. How
ever, the observed frequencies o f speech o r em otional expression were
no t com pared to th eir probabilities o f occurrence o r expected freq u en 
cies in those studies. In no studies have both em otion expression and
speech been exam ined in relation to each o th er o r to o th er actions such
as object play. F urtherm ore, m others’ speech has n o t been exam ined in
relation to ch ild ren ’s speech together with their em otional expressions
and object play at the sam e tim e. However, we assum ed that children
attem pt to interp ret what they h ear their m others saying, and the effort
o f interp retatio n adds additional processing dem ands in the context of
play.
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SPECIFIC HYPOTHESES AND EXPECTATIONS

D evelopm ents we observed previously in the ch ild ren ’s play (in Lifter
& Bloom, 1989) allowed us to test, in the study rep o rted here, the hy
potheses o f engagem ent and effort, and the tension betw een them , as
well as o th er m ore specific expectations. T he ch ild ren ’s earliest action
with the toys was to separate o r take ap art a configuration that eith er was
given w hen the toys were presented originally o r was subsequently con
structed for them by th eir m others. Toward the en d o f the first year the
children began to put objects tog eth er to construct them atic relations,
and for m ost o f them achievem ent in constructions coincided with begin
ning to say words. D evelopm ents in the second year consisted o f learning
to construct different kinds o f relations betw een the objects, and in
creases in both kind and frequency o f different constructions were coex
tensive with an increase in w ords an d the vocabulary sp u rt. T he
subcategories o f object play are displayed in the tree diagram in Fig
ure 10, which captures both their logical derivation and their em pirical
validity in the ch ild ren ’s developm ent.
In the period from em ergence to achievem ent, in both object play
and language, the children learned to construct relations betw een objects
that were discrepant from the ways in which the toys were originally in
troduced into the playroom and m ore elaborated than simply putting
one thing into o r on top o f another. For exam ple, each tim e a set o f
m iniature spoons, forks, and knives was introduced into the playroom ,

THEMATIC RELATIONS
in OBJECT PLAY

SEPARATIONS

CONSTRUCTIONS

GENERAL

SPECIFIC

F igurk 10.— Schematic representation of categories of object play and their devel
opm ent in the second year. (Adapted from Lifter & Bloom, 1989.)
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they were collected together in a basket. Putting a toy spoon or fork back
into the basket is a given construction because it recreates the original
configuration, in contrast to an imposed construction such as p utting the
spoon in a cup or a doll’s m outh, which creates a different relation between
the objects. Given constructions d ep en d on recalling the configuration
betw een objects as they were originally presented; im posed constructions
are discrepant from the original presentation o f the objects and d ep en d
on recalling from m em ory o th er possibilities for relating two o r m ore
objects.
Im posed relations, in turn, are eith er general o r specific. G eneral
constructions m ake use o f those physical properties o f objects that afford
containm ent or support with no o th er them atic co n tent (e.g., p utting a
fork into a truck o r on top o f a block). Specific constructions m ake use
o f m ore particular them atic co n tent based on functional and conventional
as well as physical properties o f the objects in relation to each other, as
w hen a child uses a toy spoon to feed the baby doll o r puts beads on the
string.
E m ergence an d achievem ent in object play were established on the
basis o f several converging criteria applied to the ch ild ren ’s play activities
in the playroom , as coded from the video-recorded observational data.
C riteria for em ergence o f a subcategory o f construction included at least
five constructions o f a type (e.g., specific them atic relations) that included
at least two different constructions. T he criteria for achievem ent doubled
the criteria for em ergence (i.e., at least 10 constructions o f a type that
included at least four different constructions). Given that play activities
are expected to increase over tim e, and that earlier em erging behaviors
are expected to continue as new behaviors ap p ear an d increase in fre
quency, a third criterion for achievem ent based on relative frequency also
was used. T hus, achievem ent in a subcategory o f them atic relations also
required at least a 40% increase in the relative frequency o f that category.
(A 40% increase in relative frequency was used, because all the children
showed an increase o f at least 40% in each o f the subcategories displayed
in Figure 10, even though relative frequency in one or an o th er category
m ight have increased as m uch as 60% o r 80% for som e o f the children;
see Lifter & Bloom, 1989.)
T he earliest im posed constructions were prim arily general relations
o f sim ple containm ent o r support. T he m ajor developm ents in the second
year were a decrease in general constructions as specific constructions
increased and becam e m ore frequent. M oreover, regardless o f how old
the children were at age o f first words and vocabulary spurt, achievem ent
in constructing im posed relations betw een objects was coextensive with
first words, an d achievem ent in constructing the m ore elaborated specific
im posed relations was associated with vocabulary spurt. T hus, the prim ary
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developm ent that occurred in object play betw een first words an d vocab
ulary spurt was achievem ent in constructing im posed them atic relations
that were specific to the functional and conventional properties o f the
objects (Lifter & Bloom, 1989).
In the present study o f expressive behavior aro u n d object play, sev
eral conflicting hypotheses follow from the developm ents observed in both
language and play in the second year. O n the one hand, we assum ed that
specific constructions in play are m ore interesting to children an d their
m others because (a) they are discrepant from the original configuration
in which the toys were presented and, therefore, relatively novel, and
(b) they rep resen t achievem ent in learning at the vocabulary spurt. Thus,
evidence o f engagem ent is expected in a greater increase above baseline
in em otional expression aro u n d specific constructions than aro u n d given
constructions at vocabulary spurt (too few specific relations were con
structed at first words for the lag sequential analyses). O n the o th er hand,
specific them atic relations constructed betw een the objects are also m ore
elaborated by virtue o f the functional and conventional know ledge they
require, with m ore elem ents, roles, and relations betw een them . T h ere
fore, u n d er the assum ptions o f a general, single-resource m odel, construct
ing specific relations is expected to require m ore effort, with dim inished
em otional expression and speech relative to their respective baseline levels.
M oreover, dem ands from several different kinds o f behavior within the
sam e window o f tim e (object play, child speech and em otional expres
sion, and interpretin g m o th er speech) are expected to com pete for the
sam e pool of cognitive resources, with differences in the patterns o f their
variation from baseline levels relative to each other.
THE DATA FOR THE PLAY STUDY

Play activities d ep en d on the representations a child is able to set up
and hold in m ind for expression by acting. As with coding em otional
expression, we again opted for a m ore descriptive categorization schem e
for coding object play in o rd er to infer w hat a child has in m ind about
the objects and, therefore, knows about them at different points o f time.
T hus, while we controlled for the am ount o f tim e the toys were available
for eith er m anipulative o r enactm ent play, these traditional interpretive
categories were n o t used for coding play.
We looked at all the events in the playroom in which the infants
constructed a relation betw een two o r m ore objects. Together, the children
produced a total o f 981 constructions w hich served as the target behav
iors for the lag sequential analyses o f tem poral contingency reported here.
Given how frequently constructions occurred, we could assum e that these
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actions represented what the infants did in their everyday activities and,
therefore, what they knew about objects an d th eir potential for them atic
relations in everyday events. C ertain relations were already given in the
configurations in which the toys were introduced into the playroom ; for
exam ple, w ooden blocks were nested tog eth er and an array o f peg figures
already seated in a seesaw w hen the children first saw them each m onth.
T he children and their m others took apart these configurations, put them
back together in the same relation, o r created different relations betw een
the objects.
T he procedures for coding object play an d establishing reliability of
coding were designed for the study rep o rted in Lifter and Bloom (1989).
All the com puter entries for the object play coding decisions, together
with the video records, were reviewed 3 to 5 years after the original study
in o rd er to verify the coding and establish tim es o f onset and offset for
the research reported here and by W ikstrom (1994). T he criteria for coding
onset tim e o f the constructing activity were based on the assum ption that
a construction began w hen evidence o f an intention to perform the action
was first observed— for exam ple, at the m om ent a child looked toward a
second object after having picked up one object (e.g., Ruff & Lawson,
1990). Offset tim e o f a construction was the m om ent the child either
succeeded in com pleting the configuration o r en d ed the construction ac
tivity after not succeeding. T he average percentage agreem ent betw een
in d ep en d en t coders was 92% for tim es o f onset and 96% for tim es of
offset. (T he criteria and decision rules for deciding tim es o f onset and
offset for object play have been described by W ikstrom, 1994.)
Reliability o f coding the features o f the them atic relations in construc
tions was based on percentage agreem ent betw een in d ep en d en t coders.
Coding by m ultiple jud g es for determ ining reliability was typically exhaus
tive o r used several h u n d red coding decisions, and percentages o f agree
m ent after training were high— typically over 90% and never below 82%.
In m ost instances, C o h en ’s K appa (C ohen, 1960) was n o t appropriate for
com paring percentage agreem ent with chance agreem ent because o f the
large n u m b er o f coding fields— often as m any as 7 decisions for each
behavior (e.g., the objects used, the relation of m o th ers’ actions to the
construction, and so forth), which yielded too few data points in cells; see
Howell (1992). F u rth er description o f the procedures and the results of
reliability assessments can be found in earlier publications: in Bloom, Beck
with, and Capatides (1988) for the ch ild ren ’s em otional expressions, in
Bloom et al. (1993) for the ch ild ren ’s speech, an d in Lifter and Bloom
(1989) and W ikstrom (1994) for object play. In sum , the results o f four
in d ep en d en t sets o f procedures for transcribing child an d m o th er speech
and coding em otional expression and object play were recruited from
previous studies for the purpose o f the study rep o rted here.
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TABLE 4
T h k F r e q u e n c y o f P i .a y T a r g e t E v e n t s ( C o n s t r u c t i o n s ),
C h ild a n d M o th e r S p e e c h T o k e n s, a n d C h ild E m o tio n a l E x p re s s io n s
a t F ir s t W o rd s ( n = 11) a n d V o c a b u la r y S p u r t ( n = 12)

Constructions
Child speech (tokens)
M other speech (tokens)
Child em otional expressions

Total
376
219
3,549
871

First Words
Mean
34.18
19.91
322.64
72.58

SD

21.18
15.06
140.22
37.05

Vocabulary Spurt
Total
Mean
SI)
605
20.08
50.42
1,115
92.92
41.54
4,691 390.92 159
904
75.33
24.49

RESULTS AND DISCUSSION

T he frequencies, m eans, and standard deviations o f constructions and
speech tokens are presented in Table 4 for both first words and vocabu
lary spurt. T he baseline data for the lag sequential analyses are presented
in Tables 5 and 6 for first words and for vocabulary spurt, respectively.
TABLE 5
T h e N u m b e r o f P la y T a r g e t E v e n t s a n d I n d iv id u a l C h il d a n d
M o t h e r B a s e l in e R a t e s a t F ir s t W o r d s

Child
Co,f
Gr,f
Di,f
Ro,m
Vi,f
Al.m
je ,f
Ha,m
Cl,m
Re,m
Ch,m

Total
Play
Targets
17
30
33
28
31
11
84
64
27
23
28

Child Emotion
Lag
Interval
Target
6.0
4.4
18.1
15.2
8.6
7.3
10.7
8.4
17.5
14.0
23.0
19.2
22.8
18.1
6.7
5.4
15.6
18.9
19.4
15.1
23.8
18.2

Baseline Rates (%)
Child Speech
Lag
Interval
Target
1.7
.6
.4
.5
.9
.4
1.0
.4
.5
1.2
.04
.05
1.0
.5
.7
.3
.6
.2
.1
.3
1.6
3.0

M other Speech
Lag
Interval
Target
24
10.8
31.7
15.3
18.0
9.5
42.0
26.8
52.5
33.3
32.4
15.0
21.0
10.6
18.9
8.0
49.6

9.6
4.0
28.1

Note.—Tht* children are listed by th e first two letters o f th eir pseudonym s in o rd e r o f age, from youngest to oldest,
with g en d er indicated as “f " o r “ 111." I.ag baselines are th e p ercentage o f 1-s intervals in the observation in which
speech occurred; target baselines are th e percentage o f speech in all fram es o f the half-hour observation. M other
speech data were not available for o n e child. Ha, at first words.
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TABLE 6
T h k N u m b e r o f P l a y T a r g k t E v e n t s a n d I n d iv id u a l C h il d a n d
M o t h k r B a s e l in e R a t e s a t V o c a b u l a r y S p u r t

Child
Sh,f
Vi,f
Co,f
Cl,m
Di,f
Ha,m
Ro.m
Ch,m
Gr,f
Al,m
Re,m
Je.f

Total
Play
Targets
78
40
47
42
71
78
19
76
43
36
32
43

Child Emotion
Lag
Target
Interval
7.5
5.8
13.6
11.2
10.6
15.0
18.1
14.2
10.1
10.5
14.4
11.2
10.4
7.7
17.9
14.1
14.8
11.2
21.4
23.1
19.9
23.5
20.3
24.1

Baseline Rates (%)
Child Speech
Lag
Interval
Target
11.7
4.6
3.1
6.2
6.3
9.9
8.3
3.8
4.3
1.9
6.6
3.1
2.7
7.1
11.7
5.1
14.8
7.7
1.8
3.2
8.3
4.3
16.1
6.7

M other Speech
Lag
Target
Interval
35.0
60.7
27.6
49
39.5
22.3
12.7
23.9
23.4
13.4
28.7
47.3
19.9
40.9
47.4
27.5
55.8
32.8
28.7
16.3
6.8
3.3
40.0
18.7

X oIk —T h e ch ildren are listed by the first two letters o f th e ir pseudonym s in o rd e r o f age, from youngest to oldest,
with g e n d e r indicated as “f" o r “m ." Lag baselines are th e percentage o f 1-s intervals in th e observation in which
speech occurred; target baselines are the p ercentage o f speech in all fram es o f th e half-hour observation.

T he inform ation in the tables includes the num ber of target events (construc
tions) an d percentage baseline rates for both targets and 1-s lag intervals
for child em otional expression an d child an d m o th er speech. Percentages
o f child speech were quite low, particularly at first words, and the p er
centage o f tim e the m others were talking was relatively high, as can be
seen from th eir respective baselines. For exam ple, the child Je,f had a
speech baseline rate o f 1% for the 1-s lag intervals at first words, which
m eans that speech occurred in 1% o f all 1,800 1-s intervals in the first
h alf h o u r o f the observation session; h er m o th er had a speech baseline of
21%, which m eans that she talked in ab out one fifth o f all the 1-s inter
vals in the observations. T he children are listed in each table in the o rd er
o f their chronological ages at the tim es o f first w ords and vocabulary
spurt. O ne child, the youngest child to reach first words (at age 10 m onths),
had no construction targets at first words, and m other speech data were
not available at first words for a second child because o f deterioration in
the equipm ent. For these reasons, com parisons betw een child speech and
em otional expression aro u n d play at first words and betw een first words
an d vocabulary spurt were based on 11 children, and com parisons of
m o th er speech aro u n d play at first words were based on 10 children.
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Child Speech and Emotional Expression, A ll Constructions

T he patterns o f differences from baseline in child speech and em o
tional expression before, during, an d after constructions shown in Fig
ure 11 were confirm ed by a 4 (tim e: T - l , T, T + l . T + 2) by 2 (child
expression: speech, em otion) by 2 (language level: first words, vocabulary
spurt) repeated m easures analysis o f variance based on the 11 children
for whom data were available at both first words an d vocabulary spurt.
T he overall deviations from baseline for expression varied in the m o
m ents aro u n d the ch ild ren ’s constructing activity from T - l to T + 2,
d epen d in g on language developm ent (first w ords o r vocabulary spurt)
and the form o f expression (speech o r em otion). T he three-way inter
action was significant, F(3,30) = 6.61, p = .001, with a significant in ter
action betw een language level and expression, F (l,1 0 ) = 7.87, p = .019.
T he differences from baseline in child speech and em otional expres
sion aro u n d constructions were tested separately at first words and vocab
ulary spurt, given the significant three-way interaction betw een expression,
language level, an d tim e. At first words, the interaction betw een expres
sion and tim e was not significant. Speech hovered aro u n d baseline, em o
tional expression was 1 SD below baseline on average, and n eith er kind
of expression changed in the m om ents aro u n d object play, with no effect

Standard Deviation Units

F i g u r e 1 1 . — Child speech and emotional expression around all constructions at first
words and vocabulary spurt (differences from baseline rates in standard deviation units).
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for tim e, p > .05. However, there was a significant effect for expression,
F (l, 10) = 12.35, p = .006, with the children m ore likely to say words than
express em otion, F (l,2 0 ) = 16.959, p = .001.
A different picture em erged at vocabulary spurt. T he interaction b e
tween expression and tim e at vocabulary spurt was significant, F(3,30) = 6.34,
p = .002, with a significant effect for expression, /r( 1,10) = 4.93, p = .05.
Speech increased durin g the constructing activity (T) and then decreased
in the m om ents after with a significant effect for tim e, F(3,30) = 7.639,
p = .01. T he tren d analysis revealed that the pattern was explained as a
cubic curve from T - l through T + 2, <(10) = 2.817, p = .018, and attrib
utable to the children being m ost likely to talk at T (although not m ore
likely than predicted by baseline). However, em otional expression changed
in the opposite direction— decreasing durin g play and then increasing im 
m ediately after— with a significant effect o f tim e, F (3,30) = 9.67, p < .001.
T he trend analysis revealed that the pattern was explained as a quadratic
curve in a direction opposite to that o f speech, <(10) = 4.833, p = .001,
and attributable to the decrease in em otional expression at T an d sub
sequent increase from T to T + 2.
T he general result in Figure 11 supports the hypothesis o f effort:
Em otional expression was below baseline levels, w hich m eans that the
children were expressing neutral affect d uring and in the m om ents sur
rounding the episodes o f object play. T he tendency not to express em otion
arou n d object play at both first words an d vocabulary spurt is consistent
with what has already been reported in the literature by Phillips and Sellito
(1990). T he cognitive cost o f attending to two objects, an d recalling and
then constructing a them atic relation betw een them , evidently com petes
with expressing em otion at first words an d saying w ords an d expressing
em otion at vocabulary spurt. In the m om ents o f planning, before con
structing, em otion at first words an d both speech and em otion at vocab
ulary spurt were, on average, about 1 SD below their respective baseline
levels. In the m om ents o f constructing, betw een onset and offset, speech
increased an d em otional expression decreased. This m irror-im age b e
tween speech an d em otion represents a trade-off betw een the two form s
o f expression an d evidence o f the need to distribute resources in connec
tion with object play, providing further support for the hypothesis o f effort.
M oreover, this trade-off at vocabulary spurt betw een em otional expression
and speech d u rin g object play contrasts sharply with the overall pattern
o f em otional expression aro u n d all speech at vocabulary spurt (Bloom &
Beckwith, 1989, Figure 5 above): T he two form s o f expression were not
integrated in the subset o f activities that included constructing them atic
relations betw een objects in play.
At vocabulary spurt, speech decreased im m ediately before the onset
of play— evidently showing the effects o f planning— and then increased
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to baseline durin g the tim e o f the construction activity. T he children
were m ore likely to be talking at T than at T - 1, 1(10) = 3.55, p - .005.
However, and surprisingly, the children were m ore likely to be talking
aro u n d object play at first words than at vocabulary spurt, and this differ
ence betw een language level was significant, T (l,10) = 6.16, p = .032. At
first words, speech hovered aro u n d baseline, and the children were m ore
likely to say words than to express em otion relative to the respective base
lines, even though em otional expression was relatively well developed and
robust (B loom , Beckwith, & C apatides, 1988), w hile speech was ju st
em erging.
Thus, the effects o f planning in the m om ents before constructions
are n o t ap p aren t from the results for speech at first words, an d the ques
tion rem ains as to why speech did n o t also decrease aro u n d constructions
at first words. T he relative frequency o f speech and constructions at the
different language levels may have been a factor: Speech tokens were less
freq u en t than constructions at first words but far m ore freq u en t than
constructions at vocabulary spurt (Table 4), X 2(l, N = 4) = 142, p < .001.
In contrast, em otional expressions w ere m ore freq u en t than construc
tions at both language levels. We can only speculate that speech incidents
were too infreq u en t at first words to reveal an interaction.
In addition, ch ild ren ’s earliest words have been described as indexical, “m erely an accom panim ent to an action in progress” before becom 
ing symbolic (Piaget, 1962, p. 222), and “prim arily associative” (H ollich
et al., 2000, p. 86; also see Bloom, 1973, 1993a). A lthough words were
only ju st em erging, constructions (prim arily given relations and general
relations o f co ntainm ent o r support) had em erged earlier, in the p re
speech period (Lifter & Bloom, 1989). Thus, although constructions clearly
entailed planning at first words, as shown in the decrease in em otional
expression below baseline, early speech may not have differed from base
line because o f the close associations betw een early words and the objects
in constructions:
[An early word is] not at first dissociable from the episode o f its first encou n
ter and enters into . . . a w ord-im age representation in m em ory . . . [a] com 
pound o f utterance an d episode [in] m em ory. . . . Because of their linked
storage, recalling the w ord is in terd ep en d en t with recalling o ther aspects of
the episode. Thus, when som e aspect of the sam e or similar episode reappears,
these reencounters serve as perceptual cues for recalling the w ord/episode
com pound from m em ory.. . . Saying the word is dependen t upon reencounters
with the sam e or sim ilar circum stances. . . . L ater words are attached to m ore
clearly defined concepts . . . abstracted out of those original episodes and the
subsequent episodes in which the child continues to hear words. (Bloom,
1993a, pp. 83, 108)
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Mothers' Speech and Child Expression, A ll Constructions

In terp retin g what their m others were saying as the children played
with the toys presented an o th er dem and on the ch ild ren ’s attention and
cognitive processing. M others were m ost often sitting with the children
on the flo or as they played with the toys and participated in the activity
according to the ch ild ’s dem ands and their own wishes (they were not
given instructions to do anything with the toys). Analysis o f the m others’
speech allows us to look at the convergence o f the two form s o f child
expression with th eir m others’ speech to them , which presum ably the
children were atten din g to an d interp retin g at the sam e tim e as they
played with the toys.
T he patterns o f tem poral differences from baseline in m others’ speech
and child speech and em otion aro u n d all constructions are shown in Fig
ures 12a and 12b, for first w ords and vocabulary spurt, respectively. At
first words, deviations from baseline were tested by a 4 (tim e: T - 1, T,
T + 1, T + 2) by 3 (expression: m other speech, child speech, child em o
tion) repeated m easures analysis o f variance based on the 10 children for
whom both play and m other speech data were available at both first words
an d vocabulary spurt. T he interaction betw een expression and tim e was
no t significant ( p > .05). T he m ain effect for expression was significant,
/•’(2,18) = 6.64, p = .007. T he tren d analyses revealed that the pattern was
explained as a linear curve, /(9) = 3.6971, p = .005, attributable to the
difference betw een m o th ers’ speech an d child em otional expression,
/•'(1,9) = 13.67, p = .005, and the difference betw een child speech and
em otional expression rep o rted earlier.
Child and m o th er speech hovered aro u n d their respective baseline
rates and did not differ except d uring the episode o f constructing at T.
Relative to their baseline rates o f speech, m others were least likely to be
talking at T, in general, and significantly less likely to be talking at T than
were their children, /(9) = -1.93, p < .05. This result echoed the earlier
finding, in the study o f conversational interaction by Bloom et al. (1996),
that m others and children tend not talk at the same time.
A different picture was evident at vocabulary spurt: T he interaction
betw een expression and tim e for the 11 children, shown in Figure 12b,
was significant, F(6,66) = 7.41, p < .001, with m ain effects for both expres
sion, F(2,22) = 6.31, p = .007, and tim e, F(3,33) = 5.06, p = .005. Relative
to baseline, m others were m ost likely to be talking im m ediately after the
episode o f play, less likely to be talking im m ediately before, and least
likely to be talking at the same tim e as the ch ild ren ’s constructing activity
at T. W hen analysis o f variance was repeated with only the 10 children for
whom m others’ data were also available at first words, the interaction
betw een expression and tim e continued to be significant, F(6,60) = 5.87,
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Standard Deviation Units

Construction
(a)
Standard Deviation Units

Construction
(b)
F igure 12.— M other speech and child speech and emotional expression around all
constructions at (a) first words and (b) vocabulary spurt (differences from baseline rates
in standard deviation units). N = 10 children at first words and 11 children at vocabulary
spurt.
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p < .001, along with m ain effects for both expression, F(2,20) = 9.59,
p = .001, an d tim e, T(3,30) = 5.72, p = .003.
T he interaction betw een m o th er speech and child speech at vocabu
lary spurt, in Figure 12b, was significant, F(3,33) = 10.29, p < .001, with a
significant effect for tim e, F(3,33) = 3.43, p = .028. T he tren d analyses
revealed that the pattern was explained as a quadratic curve, /(I 1) = 2.3656,
p = .04, attributable to the patterns o f m o th er and child speech deviating
relative to their respective baseline rates in opposite directions during
and after constructions. T he children were m ore likely to be talking than
their m others at T, / ( l l ) = -2.66, p = .022, and m others were m ore likely
to be talking than the children at T + 1, / ( l l ) = 1.79, p < .05, an d at T + 2,
/ ( l l ) = 2.85, p = .016. T he picture o f responsiveness on the p art o f the
m others, to both ch ild ren ’s play an d speech, is consistent with the d e
scription by Tamis-LeM onda, Bornstein, an d Baumwell (2001) o f m others’
tendency to respond to play and speech.
T he n ear m irro r im age betw een m o th er and child speech around
constructions evident in Figures 12a and 12b shows the same turn-taking
properties o f conversations betw een children and their m others, in gen
eral, that was rep o rted by Bloom et al. (1996). T he pattern o f conversa
tional turn-taking betw een them was well established by vocabulary spurt,
and the m others an d children were not likely to be talking at the same
tim e. However, the lag sequential analyses in the earlier study o f conver
sation included all o f the m o th er and child speech, and deviations from
baseline were very strong. Both m o th er and child speech were each al
m ost 3 SDs below their respective baseline rates durin g the target interval
w hen the o th er was speaking. M ost striking, m o th ers’ speech was m ore
than 4 SDs above baseline after the child speech target, and child speech
was m ore than 4 SDs above baseline before the m o th er speech target.
T he same pattern was observed with the subset o f child-m other con
versations aro u n d the ch ild ren ’s constructing activity with the toys, but
the am plitudes o f the excursions from baseline were greatly dim inished
by com parison. M others contin u ed to be responsive to their ch ild ren ’s
speech and to th eir play in the context o f object constructions, but the
increase above baseline in m others speaking im m ediately after target play
(and contingent child speech) was m uch less than was observed w hen all
the child-m other conversations were exam ined regardless o f activity. Thus,
both the m others and their children were talking to each o th er far less
when playing with the toys than they were, in general, w hen all o f their
interactions in the playroom were included in the analysis.
T he interaction betw een m others’ speech an d child em otional expres
sion at vocabulary spurt (Figure 12b) was not significant. However, the
effect for expression was significant, /*’( 1,11) = 16.94, p = .002, with the
trend analyses revealing that the pattern was explained by a linear curve,
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/ ( l l ) = -4.1157, p = <.002. T he effect for tim e was also significant,
F(3,33) = 11.00, p < .001, and the trend analyses revealed that the pattern
was explained as a linear curve, / ( l l ) = 3.898, p = .004. Thus, m other speech
an d child em otional expression show ed the sam e pattern in the differ
ences from their respective baseline rates aro u n d constructions, with the
same tren d from T - l to T + 2. Both child em otion and m others’ speech
decreased when child speech increased at T, and both then increased when
child speech decreased after T. However, the children were less likely to
be expressing em otion relative to baseline, and m others w ere m ore likely
to be talking relative to their own baseline rate o f speech, increasing above
baseline at T + 1 and T + 2. T he deviations from baseline in m others’ speech
and child em otional expression differed at T, t ( l l ) = -3.05, p - .011; at
T + 1, / ( l l ) = -4.07, p = .002; and at T + 2, / ( l l ) = -2.91, p = .014.
In sum , results rep o rted so far m ake clear that action in constructing
them atic relations betw een objects influences expression by both children
and m others. T he ch ild ren ’s low incidence o f em otional expression is par
ticularly striking given the overall tendency for child em otional expression
an d child speech to occur tog eth er at vocabulary spurt, w hen o th er ac
com panying activity is not taken into account (Bloom & Beckwith, 1989,
Figure 5 above). A nd the low incidence o f both child an d m o th er speech
aro u n d the play activities relative to their baseline rates is also striking
given the far greater excursions above baseline in both the ch ild ren ’s
speech before m oth er speech and m others’ speech after child speech that
were observed in their conversations generally (by Bloom et al., 1996).
Evidently, both ch ild ren ’s em otional expression and conversational turntaking occur prim arily in o th er contexts, not w hen constructing them atic
relations in object play
Expression Around Given and Specific Constructions at Vocabulary Spurt

T he m ajor conceptual developm ent in play betw een first words and
vocabulary spurt was achievem ent in constructing specific them atic rela
tions. C onsequently, given and specific them atic relations were the two sub
categories of construction farthest rem oved in the developm ental hierarchy
(in Figure 10) and m ost different from each o th e r conceptually.
Given constructions resulted w hen the children put the objects back
together to re-create the configuration in which the toys were originally
presented to them at each session in the playroom (n = 241, M = 20.08,
SD= 13.64). Because the children had played with the sam e toys, and the
toys were presented on the same schedule every m onth beginning at 9
m onths o f age, these given relations had becom e fam iliar to the children
and their m others by the tim e o f the vocabulary spurt. In contrast to
given relations, the specific constructions ( n = 255, M = 21.25, SD= 13.30)
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were discrepant from the configurations in which the children saw the
objects originally. Specific relations were also m ore elaborated, with m ore
varied roles and relations betw een the objects than ju st the relations of
containm ent o r support (i.e., the general relations that resulted from put
ting one object inside o f o r on top o f an o th er object; see Figure 10).
T he patterns o f baseline deviation for child speech and em otional
expression in the context o f the given and specific constructions at vocab
ulary spurt are shown in Figure 13. T he tem poral deviations from base
line levels were tested by a 4 (tim e: T - 1, T, T + 1, T + 2) by 2 (child
expression: speech, em otion) by 2 (play category: given, specific) re
peated m easures analysis o f variance with all 12 children. T he interaction
betw een expression and play category was significant, /r( 1,11) = 9.80,
p = .01, as was the interaction betw een expression and tim e, /•'(3,33) = 4.71,
p = .008. T he m ain effect o f play category was significant, /r( 1,11) = 8.03,
p = .016, and the effect o f expression was also significant, /•’( l . l l ) = 5.26,
p = .043. T he effect o f tim e did not reach significance, F(3,33) = 2.38,
p = .087, which m eans that expression, in general, and the categories o f
play did not vary tog eth er from T - 1 to T + 2.
C onsidering ju st the given them atic relations, the interaction between
expression and tim e was significant, F(3,33) = 5.015, p = .026, as was the
effect for expression, /•'( 1,11) = 33.69, p < .001, but the effect for tim e was
not, p > .10. Thus, the difference shown in Figure 13 betw een child speech
Standard Deviation Units

F i g u r e 1 3 . — Child speech and emotional expression around given and specific con
structions at vocabulary spurt (differences from baseline rates in standard deviation units).
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and em otional expression aro u n d given constructions was confirm ed: The
children were less likely to deviate from their respective baselines for speech
than for expressing em otion (i.e., they were expressing neutral affect) at
T, /(1 1) = -5.14, /; < .001; T + 1, <(11) = -4.03, p = .002; and T + 2,
<(11) = -2.59, p = .025.
L ooking at just the constructions with specific relations, the in ter
action betw een expression and tim e was again significant, F(3,33) = 3.36,
p = .03. T he tren d analysis revealed that the pattern was explained as a
quadratic curve, with the children m ore likely to be speaking than ex
pressing em otion relative to baseline and evidently not both speaking and
expressing em otion at the sam e tim e. This trade-off betw een speech and
em otion aro u n d both given and specific constructions again provides evi
dence for the effort hypothesis. T he deviations from baseline for speech
and em otional expression differed d uring constructing at T, <(11) = -2.26,
p = .045, although the difference at T + 2 was n o t significant, <(11) = 2.05,
p - .065 (by two-tailed test). N either the m ain effect for expression, p > .10,
n o r the effect for tim e, F(3,33) = 2.77, p = .057, reached significance.
T he statistically reliable interaction in Figure 13 betw een given and
specific constructions was attributable to the patterns o f deviation from
baseline for em otional expression. T he main effect on em otional expression
o f both play category, F ( l,l l ) = 10.55, p = .008, and tim e, F(3,33) = 6.73,
p = .001, were significant (the interaction betw een category and tim e ju st
missed significance, F(3,33) = 2.78, p - .056). T he children expressed far less
em otion constructing given relations at vocabulary spurt com pared with
specific relations than would be expected from their baseline levels of
em otional expression, and differences betw een the two kinds o f construc
tions were significant at T - 1, <(11) = -2.39, p = .036; T + 1, <(11) = -3.16,
p = .009; and TP + 2, <(11) = -3.52, p = .005 (by two-tailed test). In con
trast, patterns o f deviation from baseline for speech were not different
for the two kinds o f them atic relations.
T he difference between the given and specific constructions in patterns
o f em otional expression provide support for the hypothesis o f engage
m ent in two ways. First, em otional expression around specific constructions
was closer to baseline and, therefore, the children were m ore likely to be
expressing em otion w hen constructing specific (new) than given (old)
them atic relations betw een the objects. Second, an d perhaps m ore im por
tan t, em otional expression was below baseline at T in both subcategories,
indicating that the children were expressing prim arily neutral affect while
constructing specific as well as given relations because o f the effort that
constructing activity required. A sharp increase in the slope o f the curve
followed the specific construction activity after T, as the tendency to express
em otion increased and exceeded baseline w hen effort was no longer
required. T he pattern o f em otional expression from T to T + 2 was tested
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by univariate repeated m easures analysis o f variance for tim e (T, T + 1,
T + 2), and the result was significant, F(2,22) = 8.06, p = .002, with a
significant linear trend, <(11) = 3.219, p = .008.
Evidence of engagem ent occurs w hen infants respond m ore with pos
itive affect to relatively novel events than to events that are eith er already
fam iliar or beyond th eir understanding (McCall & M cGhee, 1977). Sepa
rating positive and negative em otional expressions in these analyses would
have been inform ative but was not possible because negative expression
was relatively infreq u en t, with too few data points. (A lthough large n u m 
bers o f behaviors were included in the studies rep o rted here, as seen in
Table 4, increasingly fin er subcategorization of behaviors resulted in too
few data points for reliable lag sequential or statistical analyses, especially
given the low level o f statistical pow er with only 12 children in the analy
ses.) However, we do know that m ost o f the em otional affect the children
expressed in these play sessions was positive affect, both in general (Bloom,
Beckwith, & Capatides 1988) and im m ediately after speech overall (Bloom
& Beckwith, 1989). T herefore, we feel co n fident in com paring the burst
in em otional expression im m ediately after constructing specific them atic
relations to smiles o f recognition following “m astery” and “concentrated
atten tio n ” (e.g., McCall, 1972; Kagan, Lapidus, & M oore, 1978; Sroufe &
W aters, 1976; Zelazo, 1972)— particularly because the increased em otional
expression occurred im m ediately after the specific relations that rep re
sented achievem ent in learning at vocabulary spurt, but not after the given
relations that were learned earlier, were m uch m ore fam iliar, and were
evidently less engaging.
Mothers' Speech Around Given and Specific Construction at Vocabulary Spurt

Finally, on the assum ption that the children were also atten din g to
and interp retin g what their m others were saying to them , we looked at
how the m others’ speech to th eir children varied aro u n d the given and
specific constructions. T he deviations from baseline rates of m others’ speech
in the context o f the given and specific them atic relations at vocabulary
spurt are shown in Figures 14a and 14b, respectively. W ith data from only
10 children available at first words, subcategorizing object play yielded
too few data points (with too few instances o f specific constructions, in
particular) for reliable analysis o f m others’ speech.
T he pattern o f interaction shown in Figure 14a aro u n d the given th e
m atic relations betw een m o th er speech an d child speech and em otional
expression was variable am ong the children. Only the effect o f tim e was
reliably confirm ed by a 4 (tim e: T - l , T, T + l . T + 2) by 3 (expression:
m other speech, child speech, child em otion) repeated m easures analysis
of variance, /r(3,33) = 3.080, p = .041. W hen the two kinds of child expression
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Standard Deviation Units

Construction
(a)

Standard Deviation Units

(b)
F i g u r e 14.— Mothers' speech and child speech and emotional expression around
constructions with (a) given thematic relations and (b) specific thematic relations at
vocabulary spurt (differences from baseline rates in standard deviation units).
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were tested separately for interaction with m o th er speech, the m ain effect
o f expression was significant for child em otional expression and m other
speech, /r( 1,11) = 7.982, p = .017. C hildren deviated m ore from their base
line rates of em otional expression than their m others deviated from their
baseline rates for speech. T he effect o f tim e was significant for child speech
and m o th er speech, /•'(3,33) = 2.999, p = .045, showing the same pattern of
turn-taking with ju st the given relations as was observed for child and
m other speech aro u n d all constructions (Figure 12b). M others’ speech d e
creased when child speech increased at T, followed by an increase in m other
speech above baseline in response to the ch ild ren ’s constructing activity
and contingent speech.
The pattern o f interaction between m other speech and child expression
aro u n d constructing specific them atic relations betw een objects, in Fig
ure 14b, was not significant, F(6,66) = 2.109, p = .064. However both the
effects o f tim e, /,'(3,33) = 3.332, p = .031, an d expression, /•'(2,22) = 4.419,
p = .024, were significant. T he effect o f tim e was significant for child em o
tional expression and m o th er speech, F(3,33) = 5.441, p = .004, with both
showing the sam e decrease at T followed by an increase above baseline at
T + 1 and T + 2. However, the effect o f expression did not differentiate
between m other speech and child em otion, F( 1,11) = 3.816, p - .077, m ean
ing they covaried from T - 1 through T to T + 2 but did not differ from
each o th er over tim e. In contrast, only the effect o f expression was signif
icant in the interaction between m other and child speech, /•'( 1,11) = 17.156,
p = .002, and the effect o f tim e was not (p > .10), because m others’ speech
decreased in relation to the increase in child speaking durin g the con
struction at T. M other and child speech did not show the sam e pattern o f
turn-taking arou n d specific constructions as aro u n d the given construc
tions at vocabulary spurt. M others were m ore likely to be speaking than
th eir children both before and after the constructing activity.
T he deviations from baseline in m others’ speech for the two sub
categories o f object play are reproduced in Figure 15. M others’ speech
aro u n d the specific an d given constructions showed a m ain effect for
tim e, F(3,33) = 5.35, p = .004, as indicated by the decrease at T and the
increase after T. However, the m ain effect o f play category was not signif
icant, /•'( 1,11) = 3.88, p = .075, although deviations from baseline around
the given and specific constructions differed significantly during the interval
o f play (T), / ( l l ) = -2.69, p = .021, and in the 1-s interval im m ediately
before, / ( l l ) = -1.89, p = .05. W hile their children were m ore em otionally
expressive in the context o f the specific relations, m others evidently also
found the richer, elaborated specific relations m ore interesting and talked
m ore about them , in general, than about the fam iliar given relations.
However, their tendency to respond, in general, to a ch ild ’s efforts at con
struction at T + 1 and T + 2 evidently dim inished the effect o f play category.
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SUMMARY AND CONCLUSIONS

Analyses o f expression aro u n d ch ild ren ’s object play produced four
cum ulative results. T he first was that both form s o f child expression—
saying words and expressing em otion— were typically below their respec
tive baseline levels aro u n d the ch ild ren ’s constructing activities, and this
general result provided support for the hypothesis o f effort and a m odel
of lim ited cognitive resources (K ahnem an, 1973; van G eert, 1991). Plan
ning and executing actions with the objects use cognitive resources that
m ight otherw ise be recruited for saying words and expressing em otion.
Second, the children were m ore likely to say words than to express em o
tion around object play. T heir speech, in general, hovered below or around
baseline levels, with an increase to baseline d u rin g the actual tim e of
constructing specific relations, in particular. This bounce to baseline d u r
ing constructing was consistent with the assum ption that words and actions
both express elem ents o f the same intentional state representations (Bloom,
1993a). Speech at baseline is also consistent with the principle o f rele
vance. C hildren are inclined to talk about what they are doing o r trying
to do with objects. M oreover, the coextension o f achievem ents in the m ore
com plex specific constructions (relative to general relations o f ju st con
tainm ent o r support) along with the pattern o f child speech aro u n d spe
cific constructions at the vocabulary spurt provides support for the principle
o f elaboration.
71

T he third result was the interaction betw een saying words and express
ing em otion, with a trade-off betw een the two form s o f expression. Em o
tional expression decreased w hen speech increased in the subset o f the
ch ild ren ’s expressive behaviors aro u n d their constructing them atic con
structions with objects. This interaction again suggests an increased dem and
on cognitive resources required by planning and constructing activity. This
result is even m ore striking considering that in the earlier study o f em o
tional expression aro u n d speech at vocabulary spurt, w hen all expressions
were included in the analysis, speech and em otional expression were in
tegrated and occurred tog eth er (in Figure 5 above, adapted from Bloom
& Beckwith, 1989).
T he fourth result was that patterns o f m others’ speech reflected sen
sitivity to this cognitive activity going on in the m inds o f their children.
M others were prim arily responsive to the ch ild ren ’s speech and actions
with the toys. However, both the m others and their children talked far less
relative to their respective baseline rates in the subset o f conversations
arou n d object play w hen com pared to all their conversational interaction
in the playroom session (as rep o rted by Bloom et al., 1996). M others were
least likely to be talking relative to baseline d uring the episode o f con
struction, w hen child speech also increased, and m ost likely to be talking
im m ediately after the construction as child speech decreased. M others also
tended to talk m ore after the m ore elaborated specific constructions than
o ther kinds of constructions, which com plem ented their children’s tendency
to express m ore em otion durin g the newly learned specific constructions.
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Actions d ep en d on o n e ’s interest and engagem ent in an event as well
as on the attention an d effort they require. A balance is usually struck
w hen we have to do two o r m ore things eith er sim ultaneously o r succes
sively, and perform ance reflects accom m odation to the effects o f task diffi
culty. T he research rep o rted in this Monograph has only begun to tap the
intricate and com plex adjustm ents n eeded for the convergence o f m ulti
ple behaviors in the stream o f everyday activity— from m om ent to m om ent
in im m ediate tim e, and over the course o f the second year in develop
m ental time.
T he studies rep o rted here are part o f a larger program o f research
that explicitly set out to explore the connections betw een developm ents in
three dom ains of ordinary activity— language, affect expression, and object
play— in infants’ developm ent from age 9 m onths until age 2 years. T he
effects rep o rted in the present study were o f two kinds. C ertain large,
developm ental effects extended across the period o f language acquisition
that began with the em ergence o f words, at about 1 year o f age, and
extended to the em ergence o f phrases and sim ple sentences about one
year later, on average. O th er effects were localized in the m om ent-tom om ent, m icrogenetic contingencies o f real tim e, as the children learned
to say words and, eventually, sentences in the context o f expressing em o
tion, playing with objects, and listening to (and presum ably interpreting)
what their m others said to them .
Studies o f language acquisition often take for gran ted that what chil
dren say in everyday activities or how children respond to an experim ental
m anipulation provides straightforw ard evidence o f what they know about
language, as though language, as an object, is learned ap art from o th er
aspects o f developm ent and independently o f o th er behaviors. However,
the results o f the research reported h ere show that ch ild ren ’s actions and
o th er expressions covary systematically, an d the covariation am ong them
is evidence that they influence each o th er an d are not ind ep en d en t. De
velopm ent leads to a variety o f different abilities— in language, em otional
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expression, social interaction, and object play. However, an o th er develop
m ental task not ordinarily considered is the integration o f these abilities
in acts o f expression an d interpretation, in a seamless pattern o f co n tin 
gency in everyday events.
T he behaviors we studied here were spontaneous rath er than elicited,
an d naturally occurring rath er than contrived, as infants and m others
interacted in a fam iliar playroom context. In contrast, behaviors in m ost
studies are deliberate actions, elicited in response to stim uli in controlled
experim ental tasks. T hough m odels o f cognitive processing have been of
fered to explain experim ental effects (e.g., Pashler, 1994), affect is rarely
taken into account. However, affect and cognition are not separate. Re
search in the literature has shown both effects from affective arousal on
cognitive processing (e.g., K ahnem an, 1973) and the role o f cognitive
processing for affect an d em otion (e.g., M andler, 1984; Stein & Levine,
1987). These two com plem entary aspects o f psychological process, cognition
and affect, are entailed in effort and engagem ent. In the research reported
in this Monograph, we interp ret an increase relative to baseline in young
ch ild ren ’s em otional expression as evidence o f arousal and engagem ent,
an d a decrease relative to baseline as the effect o f cognitive processing
and effort. T he results o f the study are patterns o f tem poral contingency
in the distribution o f behaviors over tim e. T hese patterns support an in
terpretation o f com plem entary effects from both effort an d engagem ent
as a consequence the tension betw een them , and the necessity for a m odel
o f developm ent that integrates them .
Developm ental theory and research have always assumed, at least tacitly,
a dynamic codependence am ong systems and subsystems, beginning at least
with the organism ic and contextualist world views o f the giants o f develop
m ental theory: Piaget, Schneirla, W erner, and Vygotsky, as well m ore gen 
eral psychological theorists such as L ehrm an an d Lewin. M ore recently,
form al m odels o f dynam ic systems and developm ent have been offered
by, for exam ple, G ottlieb (1991, 1997), T helen and Sm ith (1994), and
van G eert (1991). N evertheless, sharply defined boundaries continue to
exist betw een disciplines in psychology, and research and theory are gen
erally pursued within rath er than across discipline boundaries. Language,
em otion, and cognition tend to be studied separately from each other, in
large p art because attem pting to analyze collaborative influences on be
havior introduces procedural, program m atic, an d practical problem s that
are not easily solved (Bloom , 1993a, 1998). N evertheless, the boundaries
betw een traditional disciplines in psychology may be w eakening because
o f the fundam ental and systematic relations betw een them (C onner, 2001;
O verton, 2002; Sternberg & G rigorenko, 2001).
T he theoretical rationale for the research in this Monograph built upon
three them es that led us to three conclusions. First, developm ent d e
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pends on the ch ild ’s intentionality as expressed by the ch ild ’s actions,
and, therefore, performance counts. Second, developm ent depends on the
essential tension betw een engagem ent and effort, with the result that ac
quiring language is not easy. And third, different dom ains o f action are
mutually dependent, because language acquisition is integrated with other aspects
of a child’s development. T hese conclusions that perform ance counts, that
acquiring language isn’t easy, and that language is acquired in the context
o f the rest of a ch ild ’s developm ent contradict several notions inherited
from linguistic theory (since Chomsky, 1965): that com petence, not p er
form ance, is what counts; that the illusory ease of acquisition m ust d epend
on innate linguistic representations to guide acquisition; and that lan
guage is a m odule, separate from the rest o f hum an cognition, and d e
p en d en t on dom ain specific (i.e., linguistic) processes. T hese ideas need
to be drastically revised if not discarded altogether.
PERFORMANCE COUNTS

“T he problem for the linguist, as well as the child learning the lan
guage, is to d eterm ine from the data o f perform ance the underlying sys
tem of rules” o f gram m ar (Chomsky, 1965, p. 4). This assertion precipitated
the renaissance in language acquisition research that began m ore than
40 years ago. However, at the sam e tim e, the accom panying requirem ent
that only “the study of perform ance m odels incorporating generative gram 
m ars” (i.e., form al, com putational m odels o f linguistic com petence) may
be “fruitful” (Chomsky, 1965, p. 15) led inevitably to denigration o f the
p erform ance o f language as it occurs in interpersonal and personal con
texts. T he disparagem ent o f perform ance seriously constrained efforts to
uncover either the processes w hereby children acquire language in every
day events, o r the processes w hereby language develops over time.
O ne outcom e o f explanations o f acquisition that d ep en d on a form al,
com putational m echanism is the treatm ent o f language as an object apart
from and in d ep en d en t o f o th er aspects o f hum an behavior and learning.
Further, the treatm ent o f the child as an object is the outcom e o f research
based only on specifically linguistic data (words, sentences, and sentence
parts), in d ep en d en t o f the children who acquire the language and who
produce the data. However, the reality is that perform ance data of one
kind or an o th er in the interpersonal activities o f daily living are what
children have to work with: Language is learned in the perform ance of
acts o f expression an d interpretation.
T he research in this Monograph has to do with the process o f acqui
sition in the context o f ch ild ren ’s actions. Perform ance counts because
children learn the units o f language in their efforts at interp retin g what
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others do and say in o rd er to attribute intentionality to them , and in the
process o f recalling words and sentence procedures for expressing their
own intentionality. L earning does n o t happen in the m om ent in which a
w ord o r sentence exem plar is first en countered. T hat m om ent o f first
en co u n ter provides only a fleeting, perhaps even ephem eral, exposure
that can only begin the learning process. C hildren have to go beyond the
first encounter, using form s in different circum stances, u n d er different
conditions, in o rd er to own them as part o f their linguistic knowledge.
Children learn linguistic forms as the limits of their knowledge are stretched
by new encounters that resist understanding o r that cannot be expressed,
m uch less articulated, by existing knowledge.
T he research rep o rted h ere join s the m ovem ent tow ard a m ore sub
jective, first-person perspective on children and their developm ent (e.g.,
Bloom, 1993a, 1998, 2000a; Budwig, 1995; Lucariello, 1995; Zukow, 1990),
and the growing body o f research into the cognitive-social-pragm atic cir
cum stances o f language learning (e.g., beginning with Anglin, 1977; Bates,
1976; Bloom, 1970, 1973; N elson, 1974, and including, m ore recently,
Baldwin, 1993; Bloom, 1991, 1993a; H ollich et al., 2000; Lucariello, 1987;
N inio & Snow, 1996; Tom asello, 1988). C hildren are learning far m ore
about language than ju st form al linguistic units (sounds, words, and m or
phological and syntactic procedures); m oreover, the linguistic units cannot
be acquired and represented in the m ind o f the child apart from their
cognitive-social-pragm atic entailm ents.
In sum, children learn the language in acts o f interpretation. They
strive to interp ret the words and sentences that em body, m ake m anifest,
what others have in m ind so as to set up a m atching representation in
th eir own m inds for shared understanding. A nd children learn the lan
guage in acts o f expression. They strive to access linguistic units they
already know som ething about for articulating the w ords and sentences
that can em body, m ake m anifest, what they have in m ind, so as to share
contents o f m ind with o th er persons in new and different circum stances.
ACQUIRING LANGUAGE ISN'T EASY

T he basic prem ise in form al linguistic theory is that language is a
“distinct piece o f the biological m akeup of o u r brains . . . a com plex,
specialized skill, which develops in the child spontaneously, w ithout con
scious effort” (Pinker, 1994, p. 18). T he results o f the research reported
h ere challenge that claim. A cquiring language, particularly in the initial
transition to first words and the subsequent transition to phrases and
sim ple sentences, takes work— it d o esn ’t hap p en easily, m uch less auto
matically. T he claim s for inn ate linguistic rep resen tatio n s (e.g., from
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Chomsky, 1965, to Pinker, 1999) rest at least in p art on the un do cu 
m ented assum ption that language acquisition is largely accom plished by
3 years o f age. To be sure, m ost 3-year-old children have learned quite a
few words and acquired m uch o f w hat they need to know for sentences.
But by no m eans does the 3-year-old have it all. M uch m ore o f the lan
guage is still to be acquired, and the developm ent o f language continues
well into the school years. M oreover, the 3-year-old has been w orking at
learning language virtually since birth— the very first associations with sound
are already being form ed in the womb (Fifer & M oon, 1995). In the ensuing
first year o f life, infants take ap art the stream o f speech they h ear aro u n d
them , bit by bit, tediously segm enting the pieces o f the signal, and then
begin, toward the en d o f the first year, to associate the pieces o f sound
with elem ents o f m eaning (e.g., Jusczyk, 1997, 1999).
W ord learning begins slowly at the end o f the first year, before pick
ing up speed tow ard the en d o f the second year. T he first phrases and
sim ple sentences then begin hesitantly, and proceed gradually an d ten ta
tively to increase in length and com plexity. In the Intentionality M odel,
the fundam ental explanation for acquiring language is in the dialectical
tension betw een engagem ent and effort. E ngagem ent in the personal and
physical world provides the m otivation to express an d articulate increas
ingly elaborate an d discrepant representations. Effort is required to learn
the language for expressing and interp retin g these representations, par
ticularly w hen cognitive resources n eed to be shared with o th er develop
m ents an d actions that are con tin g en t on language.
T he transition to saying phrases an d sim ple sentences is, itself, evi
dence o f the increasing elaboration o f intentional states. In object play,
the specific them atic relations children construct, with different roles and
relations betw een elem ents, are an o th er exam ple o f m ore elaborate rep 
resentations, com pared to general relations o f only co ntainm ent an d sup
port. Specific constructions with objects are also discrepant com pared to
given constructions that reproduce the configurations in w hich the ob
jects are originally en countered. In this study, children were evidently
m ore engaged in constructing m ore elaborate specific relations, and less
engaged in the m ore fam iliar given relations, as ju d g ed from the different
patterns o f em otional expression aro u n d each. Speech was below baseline
levels for both kinds o f constructions an d only reached baseline durin g
the actual interval betw een tim es o f onset and offset o f the constructing
activity. T he decrease below baseline in speaking in the context o f both
specific and given constructions reflects the effort that speech entails in
the context o f constructing activity.
T he dialectical tension betw een engagem ent and effort originates in
discrepancy, for exam ple betw een what a child an d o th er persons have in
m ind, and the ch ild ’s m ental plan and existing events in the context.
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Tension also results from discrepancy betw een what the child already knows
about the language and representations in m ind that require new linguis
tic know ledge for expression. This tension is evident w hen com paring the
interaction betw een speech and em otional expression at the transition to
sentences, a tim e o f em ergence (in the study rep o rted h ere), to their
interaction at vocabulary spurt, a tim e o f achievem ent and consolidation
(in the study rep o rted by Bloom and Beckwith, 1989). Tension is also
evident in the interaction betw een the different kinds o f expressions in
the context o f the different them atic relations the children constructed
betw een the objects at first words and vocabulary spurt.
The general decrease in expressive behaviors below their baseline levels,
particularly at tim es o f transition, and the systematic covariation betw een
expressive behaviors w ere evidence o f the com petition for scarce re
sources expected in a single resource m odel. “Dual-task costs should occur
only to the ex ten t that two tasks tap into the sam e resources” (G uttentag,
1989, p. 155). T he results o f these studies provide evidence o f com peting
dem ands on the sam e pool o f resources for different behaviors and sup
p o rt for a single resource m odel. T he resources n eeded to construct in
tentional state representations and express them are m ost probably not
draw n from separate resource pools for affect, to support em otional ex
pression; cognition, to support object constructions, speech, and interp ret
ing the speech o f others; and m ovem ent, to support actions o f expression
and constructing. A m odel o f indep en d en ce betw een these different b e
haviors and th eir developm ent is n eith er intuitively likely n o r supported
empirically. Instead, resources are shared am ong efforts at language and
the cognitive activity required for constructing relations betw een objects
in play, expressing em otion, an d listening and interp retin g to m o th ers’
speech. Make no mistake ab out it, acquiring language requires effort, chil
d ren work at it; and all aspects o f the ch ild ’s developm ent— cognitive,
social, affective, and linguistic— contribute to the acquisition process.
LANGUAGE IS ACQUIRED IN THE CONTEXT OF
THE REST OF A CHILD'S DEVELOPMENT

T he connections betw een language acquisition and o th er aspects of
developm ent are seen in the m utual influence am ong different actions.
T he results o f an earlier study had d ocum ented the convergence o f em o
tional expression and speech at vocabulary spurt, and this result was inter
p reted as evidence that the children had succeeded in integrating the
two form s o f expression (Bloom & Beckwith, 1989). However, at the tim e
o f em ergence and transition to phrases and sim ple sentences, the integra
tion of speech and em otional expression broke down. Even though the
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children contin u ed to express em otion in general in these sessions an d at
the same rate as they had earlier at first words and vocabulary spurt, they
were no longer expressing em otion in the m om ents aro u n d speaking at
the tim e of transition to sentences. We have no reason to d o ub t that they
were still m otivated to talk ab out the objects o f engagem ent and their
attitudes toward them , things that were relevant. N evertheless, the effort
o f using their em erging know ledge o f procedures for sentences evidently
preem p ted expressing em otion at the sam e tim e.
F urtherm ore, play actions that expressed a m ental plan to create a
them atic relation betw een objects evidently interfered with both form s of
expression. Ju st as saying words and sentences can resolve the discrep
ancy betw een w hat the child and o th er persons have in m ind, the ch ild ’s
constructing activity is an o th er instance o f resolving discrepancy: T he child
has a plan in m ind, and that plan includes a configuration with a th e
m atic relation betw een objects that are, so far, separate entities. T he act
of constructing the configuration resolves the discrepancy. C hildren are
m ore likely to talk than to express em otion durin g the interval o f con
structing activity (betw een tim es of onset and offset), an d m ore likely to
express em otion than to talk im m ediately after the constructing activity,
but both form s o f expression are less than expected from th eir baseline
levels.
T he m ain effect o f em otion and the interaction betw een speech and
em otion aro u n d object play were statistically significant in the research
rep o rted here, bu t no ne o f the m ain effects for speech in relation to the
subcategories o f play was reliable. T he lack o f statistical reliability for speech
relative to baseline aro u n d object play may be attributable to variation
am ong the children in th eir patterns o f tem poral contingency w hen con
structing specific relations, in particular. Specific constructions included
both inanim ate objects (pushing the truck on a roadway) and anim ate
surrogates (feeding the doll with a spoon). M ore speech was observed in
connection with the anim ate surrogate toys than inanim ate specific toys
(from o u r general observations o f the video tapes). Only som e o f the
children progressed to creating specific constructions with the anim ate
surrogate toys (Lifter & Bloom, 1989), w hich may have contributed to the
variation am ong the children in the tem poral patterns o f speech around
specific constructions. O therw ise, the differences am ong the children were
u n related to w hat else we know about them , such as chronological age,
nu m b er and frequency o f words, o r differences am ong them in gender,
race, or ethnicity.
T he m utual effects am ong different behaviors are fu rth er illum inated
by m o th ers’ speech, w hich children are presum ably interpreting, in rela
tion to child actions and expressions. From o u r earlier research, we know
that children are m ost likely to be talking im m ediately before m o th ers’
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speech; m others are m ost likely to say som ething im m ediately after their
children say som ething; an d both m o th er and child are least likely to be
talking at the same time, both at first words and at vocabulary spurt (Bloom
et al., 1996). In the present study, with object play as the target event, the
children were m ost likely to be talking durin g the constructing activity;
their m others were least likely to be talking to them at the sam e tim e
d uring the construction. M others’ speech was m ost likely to occur im m e
diately after both child speech and constructing activity. M others’ tendency
to respond to the ch ild ren ’s object play with the toys, therefore, could
not be disentangled from their responsiveness to the ch ild ren ’s speech in
conversation; they evidently were responsive to both (see Tamis-LeM onda
et al., 2001).
Thus, the results rep o rted here confirm that m others are prim arily
responsive rath er than directive in the context o f ch ild ren ’s play with objects
as well as in their conversational interactions. Nevertheless, both the m oth
ers and children talked substantially less relative to their respective base
line rates w hen the children w ere constructing relations betw een objects
in play than they talked in general in all o f their conversations regardless
o f activity in the playroom . D eviations from baselines were as great as
4 SDs, on average, in the pattern o f m other-child turn-taking at vocabu
lary sp urt (Bloom et al., 1996). An interesting question for future re
search is ju st w hat the m others an d children were doing m ost o f the tim e
they were talking to each o th er in the playroom . T he relatively low levels
o f both speech and em otional expression in the context o f object play is
consistent with results rep o rted for em otional expression by Phillips and
Sellito (1990) and for speech by M argulis an d Anisfeld (1991). In addi
tion, however, the study rep o rted h ere revealed differential effects from
the different kinds o f them atic relations the children constructed be
tween objects, as well as the interaction betw een speech and em otion
d urin g object play.
T he variation in expressions aro u n d the different subcategories of
them atic relations provides in d ep en d en t validation o f the subcategories
an d their developm ental hierarchy rep o rted in Lifter and Bloom (1989)
(see Figure 10). T he different subcategories o f constructions were identi
fied originally on the basis o f the sequence in w hich they ap p eared in the
ch ild ren ’s spontaneous play in the second year. In the present study, dif
ferences in the patterns o f tem poral contingency betw een speech and
em otional expression in the context o f given and specific constructions
confirm the psychological reality o f these subcategories for the children.
F urtherm ore, the increase in em otional expression relative to baseline
im m ediately after the specific them atic constructions, com pared with given
constructions, is evidence in support o f the hypothesis o f engagem ent for
developm ent m ore generally. T he children were m ost likely to express
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em otion im m ediately after constructing the specific relations that rep re
sented achievem ent in learning for them at vocabulary spurt.
Several o th er studies suggest how different behaviors may influence
each o th er early in their developm ent in the second year. For exam ple,
the coordination of gaze direction with speech, em otional expression, and
play with toys increases and develops over tim e (Schieffelin, 1983). In
addition, gesture and speech are n o t coordinated initially, and sem antic
coherence, tem poral synchrony, and integration betw een them develop
into a single system o f com m unication only with developm ent (B utcher &
Goldin-M eadow, 2000). T hus, both relative task dem ands and develop
m ents over tim e contribute to the distribution o f resources for the con
vergence and integration o f different aspects o f behavior.
In sum, d u rin g the period in which we studied them , the children ac
q uired a basic vocabulary and began to acquire the procedures for phrases
and sim ple sentences. At the sam e tim e, we can assum e that they were also
learning to participate in increasingly elaborated interactions with p er
sons as well as objects, and to regulate their em otional displays according
to increasing personal an d social dem ands in the everyday events o f their
lives. A critical aspect o f these developm ents is the necessary adjustm ents
in tim ing and coordination required betw een different behaviors accord
ing to the extent o f effort and relative engagem ent invested in them .
CONCLUSIONS

Many things inform w hat we do, including p rior experiences in m em 
ory, the actions o f o th er persons, and chance encounters o f one o r an 
o th er kind. Both endogenous and exogenous influences are m ediated by
ou r intentional states: the representations in consciousness that result from
perceptions an d actions. T hese representations are n o t, themselves, avail
able for study. Instead we can only look to the actions that are their
expression, which in this study were the ch ild ren ’s play, speech, and em o
tional expressions an d the speech o f their m others to them in the m o
m ents aro un d constructions in object play. We assum e that aspects o f the
sam e intentional state representations are m ade m anifest by the different
actions and expressions occurring within the sam e window o f tim e. Speak
ing, interpreting w hat is said by o th er persons, expressing em otion, and
constructing them atic relations betw een objects all em body—are expres
sions of—aspects o f the sam e underlying intentional states. T he ch ild ’s
intentionality, therefore, provides the connecting links betw een the be
haviors and the processes underlying their coordination.
Language no d o u b t contributes to the pattern o f language acquisi
tion (what is learned and in w hat sequence), b u t it is n o t the cause of
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acquisition. O th er persons contribute to the m otivation for learning (the
need to share contents o f m ind that are discrepant) an d provide inp u t
for learning, bu t o th e r persons and interactions with o th er persons do
n o t cause the learning. T he brain provides the enabling and recording
m echanism (the m echanism s for physical m ovem ent an d how w hat is
learned is inscribed in bodily tissue for continued accessibility), but bodily
tissue is n o t the agent o f anything. A nd the representations in intentional
states do no t cause o r trigger actions. W hat, then, is the cause o f devel
op m en t, in general, and language acquisition, in particular? T he answer,
in the Intentionality M odel, is the child. It is the child w ho is the au tho r
of the m ental representation in intentional states— taking w hat is p re
sented to perception, ap p reh en d in g it in term s o f existing know ledge,
and constructing intentional states with co n ten t about persons, objects,
and events. T he child sets up the representation in m ind, adjusts it, and
acts to express it. It is by virtue o f being the agent o f these m ental p ro 
cesses in the construction o f contents o f m ind, and the agent o f their
expression an d interpretation, that the child, then, causes language d e
velopm ent.
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INTEGRATION: AN AGENDA FOR DEVELOPMENTAL RESEARCH

Ellin Kofsky Scholnick
This Monograph provides a solution to a problem bedeviling many developm entalists. Beset with the inadequacies of atomistic theories and artificial
experim ental tasks, they w onder how to create a different paradigm w ith
out losing credibility. T he experim ental m ethod and its reductionist phil
osophical underpinnings have been the source both o f psychology’s greatest
trium phs and o f its deepest errors (O verton, 2002). W hat works well in
physics and sensory psychology is deeply problem atical for m any areas of
psychology. A ttem pts to reduce hum ans to their com m on d en o m in ato r
and to create a uniform context devoid o f personal m eaning led psychol
ogists down m any w rong pathways. T he study o f m em ory through paired
associations of nonsense syllables created the im pression o f a pure func
tion, w hen in fact m em ory is intim ately involved with the know ledge base
and affect. W hat o ne rem em bers and how m uch one rem em bers are tied
to w hat one needs to know and what one knew before. N arrow ing the
scope of hum an reasoning to the ability to in terp ret the proposition if p
then q m ade adults seem irrational and posed a paradox (Falm agne, 2000;
Johnson-L aird & Byrne, 1991): Why are the investigators o f reasoning so
adept at induction and deduction w hen the educated adults they study
are not? In actuality, preschoolers reason well in co untering threats and
evading rules. A reasoning problem m isconstrued w hen couched in sym
bolic term s is flawlessly han d led w hen couched as a perm ission statem ent
(C heng & Holyoak, 1985). Associationist and connectionist m odels di
vorce the learn er from a rich context and simplify the internal products
and processes o f learning. T he m odels om it m any o f the stratagem s, such
as analogy, that enable people to adapt with little effort to the exigencies
o f daily life.
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In this Monograph and elsewhere Bloom (1998, 2000a, 2000b) has noted
that developm ental psychology is particularly disadvantaged. As theorists
have decontextualized the child, they have com pensated by positing a
rich set o f inbuilt processors o r co n tent constraints. Efforts to break apart
the functions w ithin the individual o r the cues w ithin the environm ent
led to the creation o f artificial tasks that b ear a weak relationship to
ch ild ren ’s actual perform ance in their daily lives. A developm ental picture
is created o f the universal child pursuing a solitary path through a barren
landscape (Scholnick, 1999, 2000). T he ch ild ’s progress ap p eared to be
astonishingly fast (Chomsky, 1988) o r rem arkably slow (In h eld er & Piaget,
1958).
W ord learning, one focus o f B loom ’s research, is a case in point. T he
paradigm atic w ord learning scenario requires that the child learn a n o n 
sense syllable to label an event or object w ithout many contextual cues or
any reason to learn it (e.g., H irsh-Pasek, G olinkoff, & H ollich, 2000). If
the event o r object is com plex, the reference is so indeterm inate that the
child may n eed to rely on strategies induced from o th er nam ing situa
tions o r inbuilt constraints to figure out the m eaning o f the word. Yet,
typically, there is an environm ent rich in cues to m eaning and a child in
that environm ent who wants to learn the m eaning in o rd er to fulfill some
purpose. L earning a w ord is not an isolated accom plishm ent, because the
word refers to a constantly changing conceptual system (Bloom , 1993).
L earning a g end er term is n o t like discovering the nam e of som e strange,
useless object. Instead, the new w ord is an entry into a conceptual system
that marks age (girl), marital status (Miss), place in a kinship system (daugh
ter), occupation (actress), and even species (hum an). T he child m ust learn
the diverse children who can be called girls. G ender is m arked syntacti
cally (e.g., in pronouns) and socially. Girls and boys at different ages hear
different sam ples o f the g en d er language, an d they may pick up different
aspects o f the g en d er system (Jacobson & Scholnick, 1999).
Bloom ’s critique has been voiced by many developm ental psychologists
(Falm agne, 2000; L erner, 1998; N elson, H enseler, & Plesa, 2000; O verton,
1998, 2002). M aking the argum ent is easy. T he d aunting challenge is forg
ing new paradigm s and testable theories that overcom e ingrained habits
o f atom istic analysis. Ultimately, som e form o f data reduction is necessary.
How can o ne describe the dynam ically changing, em bodied child situated
in an environm ent at a suitable level o f generality? How can one describe
integration an d m easure it? Bloom poses a theory an d m ethodology to
address the active, integrated, situated child. T he agenda is am bitious,
and this Monograph is ju st a sam ple o f a larger theoretical and em pirical
program (e.g., Bloom, 1993, 1998, 2000a, 2000b). My com m ents focus on
B loom ’s answers to these questions an d the fu rth er questions h e r answers
raise.
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The Active Child

A central task for developm entalists is explaining change. T he exter
nal conditions that enable change and the products o f change are observ
able, but the m otivation for change is not. Consequently, the principles
that describe how changes occur are usually h idden and they constitute
the m etatheoretical apparatus o f theories o f learning and developm ent.
Bloom ’s developm ental principles are part o f h er m etatheoretical apparatus.
They serve two functions: as descriptors o f developm ental change (Bloom,
1993) m uch like W erner’s (1948) orthogenetic principle, an d as causes.
Relevance defines the focus of attention, the content m atter of change.
It is at the core o f B loom ’s belief in the intentional child, w hen intention
takes the narrow er m eaning o f purposive. T he search for m eaning is the
prim e m otivational force for understan d in g hum an psychology in general
and developm ental psychology in particular. M odels o f developm ent that
divorce the children from their purposes and past experiences are artifices.
T he dem ands on a theory that brings relevance to its cen ter are m anifold.
W hat defines relevance and how do you develop a theory o f relevance—
on e th at is personal an d co n tex tu al— at a sufficiently g en eral level?
This is the obstacle theorists co nfront w hen they attem pt to move from
an atom istic, decontextualized theory to a situated one. A dditionally,
how precisely does relevance work to foster, ham per, integrate, o r trans
form interpretation an d expression? B loom ’s discussion o f and m easure
m ent o f engagem ent may provide an entry into the scientific study of
relevance.
Relevance defines the locus o f change b u t not why and how it occurs.
M any events capture attention, but relatively few produce change. The
principles o f discrepancy and elaboration are both definitions o f develop
m ent and the sources o f change. G rowth in symbolic capacity is encom 
passed in the principle o f discrepancy, and changes in the knowledge
base are captured by both principles.
Bloom has discussed discrepancy in two ways. Earlier, Bloom (1993)
defined the term narrowly. D uring developm ent, conceptual representations
becom e increasingly distant from events in the im m ediate context (W erner
& K aplan, 1963). W ord m eanings, an d the representations they signal,
becom e anticipatory and abstract. T he principle o f discrepancy has solid
em pirical support in Sigel’s (1993) exam ination o f the im pact o f distancing
and N elson’s (1996, 1999) analysis of the transform ation o f event represen
tations into conceptual categories. In this Monograph and elsew here (e.g.,
Bloom, 1993) it has been dem onstrated that children increasingly use
single words to refer to absent events and that their object play increas
ingly refers to im agined them atic relations. T he em pirical question is,
“Does discrepancy play a causal role in developm ental change?” Bloom
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has claim ed that the increasing discrepancy betw een the contents o f the
child’s m ind and the im m ediate situation causes the child to look for m eans
o f expression that can convey the decontextualized co n tent. Language
becom es an instrum ent for doing so. Thus, the child begins to play and
to use words m ore abstractly at about the same tim e as he o r she enters
the vocabulary spurt, which is often characterized as a tim e w hen the
child knows the properties and functions o f words.
In this Monograph, Bloom an d T inker adopt a b ro ad er definition of
discrepancy. Faced with a m ism atch betw een w hat they know an d what
they encounter, children seek ways to resolve the differences. This broader
definition supplies B loom ’s theory with m ore causal pow er and creates an
even closer link betw een conceptual and linguistic advances. Problem solv
ing to reduce discrepancies is a cognitive m echanism applicable to o th er
dom ains, such as language. A lthough the principle o f discrepancy resem 
bles equilibration (Piaget, 1985), there are critical differences. D etecting
a puzzle does no t guarantee finding a solution. In Piaget’s theory, the
child often constructs the solution alone and the solutions are often gen 
erated from attem pts to resolve in h eren t contradictions in the child’s rea
soning and concepts. Bloom and T inker focus on the whole child integrated
into a rich environm ent. They posit m ultiple, red u n d an t cues in the social
and physical environm ent to guide the discovery and use o f know ledge,
as well as diverse psychological functions that provide m eaningful and
accessible sources o f solutions. T he discrepancies the child m ust resolve
result from gaps in know ledge and m isconstrual o f the situation and the
messages sent by conversational partners. T he intentionality m odel requires
a road m ap to the difficulties children en co u n ter an d the advances that
enable them to overcom e these difficulties. An integrated m odel o f devel
o p m ent necessitates em bedding each developm ent, such as the transition
from first words to m ultiw ord sentences, into a detailed interconnected
developm ental theory (see Bloom, 1993).
E laboration is the m ost elusive developm ental principle. Like discrep
ancy, elaboration is definitional to developm ent. M ore m ature individuals
both differentiate aspects o f events and form the links am ong elem ents.
Like discrepancy, the principle serves as a rem in d er that the acquisition
o f a label is not the term inus o f developm ent because the referen t be
com es m ore abstract and interconnected. T he novel theoretical claim is
that elaboration is both the product o f change and its source. T he growth
o f one system (e.g., cognition) may produce elaboration in a second sys
tem because that second system is n o t sufficiently com plex to handle the
new insights. For exam ple, ch ild ren ’s grow ing com prehension o f the n a
ture of plans leads to refin em en t in em otional expression an d syntax.
These changes may then enable the individual to further refine and enrich
the system that instigated the change. But what produced growth in the
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original system? T he elaboration o f know ledge and the ram ifications o f
elaboration d ep en d heavily on the principle o f discrepancy.
Bloom and h er colleagues have m ined their data set to exam ine the
consequences o f elaboration through m apping the interplay betw een cog
nitive, affective, and social interaction. T he principle of elaboration rests
on a detailed theory o f cognitive and em otional grow th and a detailed
research program that sim ultaneously gauges several areas o f grow th to
tap their interrelations. As a consequence, the picture o f developm ent
that em erges may be m ore com plicated than Bloom suggests. Integrating
affect, language and cognition is difficult in a single act o f com m unica
tion, not m erely because o f the effort it takes. T he m aterial from one
channel may conflict with an o th er (Goldin-M eadow, 2002). Additionally,
d u rin g the course o f acquisition, it is often hard to find the right vehicle
for m apping cognition onto em otional and linguistic o utput. A fu rth er
agenda for the theory is a description o f how elaborated states produce
developm ental change.
The Integrated Child

T he principles o f relevance, discrepancy, and elaboration set the param 
eters for m acrodevelopm ental changes during childhood. Integration occurs
as the child finds coordinated outlets for expressing feelings and beliefs,
and refines these outlets to convey m ore com plex and abstract intentional
states to conversational partners. Bloom ’s principles o f change and integra
tion are general and global. C oordination also occurs on the microlevel.
Bloom adopts a m odel o f online processing, derived from experim ental
psychology, that differs m arkedly from h e r descriptions o f the principles
of developm ent. T he fundam ental units o f analysis are various m eans of
com m unicating intentional states vying for expression in a child with lim 
ited capacity an d lim ited m astery over the expressive resources. H ence,
trade-offs arise am ong systems. These trade-offs shift d ep en d in g on the
ch ild’s level o f expressive com petence an d the tasks at hand. T he m odel
of com petition for expressive resources rests on strong em pirical grounds
(see Case, 1992, and Pascual-Leone & Jo hn so n , 1999, for exam ples in the
developm ental literature). T he description o f the dynam ics o f interacting
systems provides the testable hypotheses that guide h er em pirical re
search an d set an im portant agenda for future theoretical refinem ent. A
m odel o f an integrated child situated in an environm ent requires a full
picture o f the n ature o f the param eters o f interaction.
Bloom posits two opposing internal principles that guide the in terp re
tation o r expression o f language: engagem ent and effort. T he test o f the
theory an d its potential utility as a m odel o f developm ent rests on an
exam ination of the patterns o f operation o f these two factors at different
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points o f developm ent. E ngagem ent is a m easurable outcom e o f rele
vance. E ngagem ent taps attentional focus, social connectedness, and affec
tive state. T he child ’s low level o f engagem ent may reflect lack o f interest
o r scattered focus in an overly dem anding environm ent, though attribut
ing the sources o f low engagem ent is difficult. E ngagem ent is also n o n 
linear. Too little engagem ent prevents learning; too m uch involvem ent
can be disruptive, narrow ing focus o r flooding the system. T here is an
optim al level o f engagem ent, which Bloom calls neutral affect, w hen chil
d ren can use their full expressive capacity. T he factors that produce this
optim al level and its expansions in capacity over tim e are yet to be
determ ined.
Effort arises from the processing load on the individual. M ost m odels
of effort focus on the disruption o f perform ance when m ultitasking creates
excessive processing load. In this m onograph and elsew here, Bloom and
T inker are extraordinarily clever in p ointing out the diverse ways process
ing dem ands disrupt perform ance and the integration o f systems. M ulti
ple com parisons tap the im pact o f effort, such as the o u tp u t o f skilled
versus less skilled children an d perform ance in dem anding versus u n 
dem anding tasks. Usually, the level o f expression is dam ped but there is
less clarity in the pattern o f dam ping. Like many investigators who exam ine
the im pact o f processing load (e.g., Case, 1992; Fischer & G ranott, 1995),
Bloom needs to specify in advance the am ount o f effort required to disrupt
perform ance and the nature o f the disruption. Ideally, in each o f the
tests o f the hypotheses the extent to which a particular system is dam ped
o r heightened and the p attern o f expression should be the same. Yet,
efforts to produce m ultiw ord speech are m ore disruptive than the pro 
duction o f first words and the tem poral patterns o f expression differ w hen
the target is production o f speech as opposed to toy play. Som etim es the
child appears to suppress affect durin g word production and then re
leases expression, and at o th er tim es the recovery is m uch slower. Studies
such as this may be ham pered because there is no standard m etric for
units o f effort.
Bloom has m ade a trem endous advance by placing language, em otion,
and cognition into the context o f a central, internal processing system.
Having established that systems interact, Bloom is in a position to con
struct a developm ental theory that can predict and explain these inter
actions. F urther analysis o f the data may yield very rich inform ation about
which system is traded off in the service o f another. Such analyses are
germ ane to a classic question about the relations betw een language and
tho u g ht in task perform ance and in developm ental change. This theoret
ical an d research agenda is com plicated because the n ature o f integration
changes (Nelson, 1999; Scholnick, 2002). T h ou g h t becom es linguistic and
language becom es m ore conceptual. Eventually, it is impossible to separate
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cognitive from linguistic dem ands because language and tho u g h t have
been fused into a pow erful symbolic system. W hereas in a m om ent-tom om ent interchange the child may suppress one system to dwell on the
other, often each system is b ro u gh t to bear to support the other. In the
course o f developm ent the systems transform one another. In a classic
m onograph, Flavell (1972) provided a taxonom y o f developm ental se
quences that m ight be em ployed in ontogenesis and possibly microgenesis,
too. A nother agenda item is the fu rth er study o f social interchange which
is influen ced by m any pragm atic considerations as well as effort and
engagem ent.
The Situated Child and the Observational Method

T he effort-engagem ent m odel provides the quantitative predictive
m odel to fram e and test hypotheses about actions in context. Classic m od
els o f inform ation processing are tested in experim ental situations. Simi
larly, studies o f the strategies that guide language acquisition are often
tested through constrained tasks that do n o t lend them selves to a descrip
tion of the situated, em bodied child. B loom ’s research group has taken
four steps to translate the m odel o f the situated child acting as a p u rp o 
sive inform ation processing system into a scientifically rigorous paradigm .
1. They are am ong the few investigative teams to examine when
the child uses language as a medium of expression and how the division
of labor am ong expressive resources changes during developm ent (see
also Goldin-Meadow, 2002). They use conversation and object play the
way cardiologists use stress tests—to tap how different avenues of ex
pression are used during cognitively and socially dem anding inter
changes by children who vary in linguistic and em otional capacities.
Their model provides the potential to switch focus and examine not
merely how other systems are expressed when speech and play are the
focus of activities, but also how speech and play are integrated when
em otion is expressed.
2. Bloom studies children in a natural setting that affords a rich
panoply of cues for the child to use in decoding language and express
ing it. Experimental investigations of phenom ena like word learning
test whether a particular condition or combination of cues is sufficient
for acquisition (e.g., Hirsh-Pasek et al., 2000). The experim ental setting
vests control in the experim enter. However, the child may perform dif
ferently when perform ance is purposive and when the child can choose
the facets of environm ent that are relevant. In the observational set
ting, language, which is designed for comm unication, is studied through
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the child’s communications. The observational data present the oppor
tunity for developing a taxonomy of use in which different expressive
media are m arshaled differently depending on the purposes of conver
sation and the input of the conversational partner. Moreover, conversa
tional data can be used to study cognitive growth. It is the medium
where children detect and resolve discrepancies and where they test
out insights.
3. Using conversational data presents many pitfalls, not the least
of which is data reduction. In experiments, the stimulus material and
task environm ent constrain the data. In observational settings, the data
may be collected under widely varying conditions and the constraints
may be provided by a coding system that reflects the author’s frame
work rather than the child’s. The burden of the analysis falls on the use
of reliable and valid coding systems. Bloom and her research team over
lay their data collection with sophisticated measurements of affect and
play productions, solidly grounded in the empirical literature. Children
differ in their rates of expression, and different kinds of expression
differ in the am ount of time required. H ere an ingenious m ethod is
used to determ ine the pattern of expression relative to the child’s base
line of expression. The curves that depict the timing of expression be
come the source of the dependent variables and the focus of empirical
analysis.
4. The analyses are accom panied by exam ination of individual dif
ferences often assessed by independent measures. Thus, Bloom is able
to use parental assessment of vocabulary and earlier observed em otion
ality to chart online use of media of expression. The approach has the
rich potential for both charting interactions and for other assessments
of em otional, cognitive, and linguistic expressiveness. These data can
provide sources of mutual validation and enhance the scientific rigor of
the research. Consequently, Bloom and her colleagues can examine what
the child is doing, what the child is expressing linguistically and em o
tionally, and what the child’s conversational partners say and do. Thus,
the act of speaking is put back into its em otional, social, and cognitive
context.
Summary

In their m agnum opus, Lakoff and Jo h n so n (1999) argued for a phi
losophy in the flesh. T he research presented in the Monograph describes
psychology in the flesh. T h ere are ways to m easure the changing constel
lations o f interacting systems that influence an d transform one an o th er
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d uring developm ent and m any m odels to conceptualize the resulting pat
terns (Flavell, 1972). D evelopm ent may consist o f changing patterns of
transactions am ong internal and external systems (Oyama, 1999). As Bloom
and T inker note, “D evelopm ent leads to a variety o f different abilities. . . .
However, an o th er developm ental task n o t ordinarily considered is the in
tegration o f these abilities . . . in a seamless pattern o f contingency in
everyday events.” D evelopm ent consists o f m ore than acquisition; it con
sists o f changing patterns o f integration, and changing patterns o f use of
m ultifaceted abilities.
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