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This essay attempts to clarify the meanings of some of the
concepts encountered in the field of behavioral develop-
ment (and indeed in psychology in general) such that
their use may lead to a more coherent and consistent
theoretical view. The essay considers meanings of the
concepts of development, behavior, environment, behav-
ioral causation, learning, cognition, brain, and theory
with the goal of reducing any confusion and ambiguity
currently associated with them.

Many concepts in developmental psychology are derived
from a variety of theoretical approaches that, when con-
sidered as a whole, do not offer a unified understanding of
development.  Although several factors are responsible
for this state of affairs, one is surely the lack of serious
investigation into the concepts themselves. In addition to
the concept of development, other concepts (e.g., schema,
attachment, and cognition) are often vague and ill-
defined, thus leading to confusion.  According to
Machado, Lourengo, & Silva (2000), the problem of con-
fusion may be solved by carrying out conceptual investi-
gations and, as they point out, such conceptual investiga-
tions are really grammatical investigations when applied
to so-called weak theories -- "any set of loosely interre-
lated verbal statements about an empirical domain" (p.
23). They explain:

The closer a theory is to the weak end of the spectrum . . . the
greater the need for conceptual investigations of the theory. The
reason for this conclusion is straightforward. Lacking quantitative
concepts and explicit principles and laws, a weak theory requires
the assistance of extraneous factors to regulate the use of its con-
cepts—extraneous in the sense that they are not an explicit part of
the theory. One of the most important of these factors is the pattern
of use in everyday language of the concepts of the theory, what we
might call following Wittgenstein their “conventional grammar.”
In weak theories then, conventional grammar plays the role that
scientific principles and laws play in strong theories. However, this
grammar is seldom analyzed, for we learn to speak and understand
a language and use its concepts appropriately in a bewildering va-
riety of contexts, but not to analyze the language's semantic pat-
tens. This then is the major reason for a conceptual analysis in
weak theories (pp. 23-24).

Behavior analysts interested in development have generally
done a good job of investigating concepts in their own dis-
cipline, including the concepts of development (e.g., Baer &
Rosales-Ruiz, 1998; Bijou & Baer, 1978), environment
(e.g., Baer, 1997), contextualism (e.g., Morris, 1998; Reese,
1991), and the concept of concept itself (e.g., Etzel, 1997).
Behavior analysts have even tackled more traditional con-
cepts such as attachment (e.g., Gewirtz, 1972; Gewirtz &
Peldez-Nogueras, 1991) and social referencing (Gewirtz &
Peldez -Nogueras, 1992). However, these conceptual inves-
tigations are directed mostly at sophisticated behavior ana-
lysts, and few treatments have investigated more than one or
two of these concepts at a time.

The present essay analyzes the grammar of several of
these concepts and, thus, offers a general guide for navigat-
ing through the conceptual landscape of behavioral devel-
opment. Specifically, the essay provides a road map for
thinking about ontogenetic behavioral development, that is,
the systematic changes in environment-behavior interactions
beginning at birth. The specific changes that occur will not
be detailed because that information is available elsewhere.
Rather, the current treatment looks at many of the concepts
students and scholars of behavioral development will en-
counter, beginning with the concept of development itself.
The essay then considers the concepts of behavior, envi-
ronment, causation, learning, cognition, the brain, and, fi-
nally, theory in behavioral development and concludes that
when these concepts are clarified, there may be little distinc-
tion between a science of behavioral development and a sci-
ence of behavior.

The Concept of Development

In general, development refers to change over time. With re-
spect to organisms, however, we can talk about development
over two time periods -- evolutionary time, called phyloge-
netic development, and the lifetime of individuals, called
ontogenetic development. These two periods of develop-
ment imply changes in two different units of study. Phy-
logenetic development (i.e., biological evolution) refers to
changes over evolutionary time in genes beginning ap-
proximately 3.6 billion years ago. The process responsible
for phylogenetic development is natural selection, a process
in which ancestral environments selected phenotypes, that
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is, physical traits including behavior (and hence underly-
ing genotypes). Ontogenetic development refers to
changes over the lifetime of individuals beginning at con-
ception, although practically speaking, behavioral devel-
opment begins at birth. The major process responsible for
ontogenetic development from conception until birth is
the genetically determined biological process termed
maturation, which operates relatively independently of
the environment (e.g., Dworetzky, 1996). Beginning at
birth the processes determining behavioral development
(i.e., behavioral evolution) are maturation and experience,
the latter defined generally as the interaction of behavior
with the environment. The debate over maturational and
experiential contributions to behavioral development is
akin to the issue in psychology of nature and nurture.

Development as Continuous or Discontinuous

Another issue of debate is whether the processes involved
in ontogenetic behavioral development are continuous or
discontinuous, the latter indicated by the practice of divid-
ing development into discrete stages. Theorists such as
Piaget, Freud and Greenspan proposed stage theories to
account for different aspects of development (e.g., cogni-
tive, moral, personality) based on the premise that at least
certain aspects of development are discontinuous. But we
can view ontogenetic development as analogous to phy-
logenetic development. As Grobstein (1988) has written
in answer to the question of when life begins, "Human
life. . . like all other life . . . has been transferred in unbro-
ken successions of generations since its . . . inception mil-
lennia ago -- whenever and however that is assumed to
have occurred” (p. 23). This implies that phylogenetic
development is continuous.

Of course, there have been singular, and often, catas-
trophic events throughout the history of the earth that
have produced major and significant changes in the evolu-
tion of life, the most well known of which may be the
catastrophic event (now almost universally believed by
scientists to have been a 10-kilometer-wide meteorite that
produced the Chicxulub Crater in the Gulf of Mexico and
the Yucatdn Peninsula about 65 million years ago). This
catastrophe was responsible for the fairly quick extinction
of dinosaurs and the rapid rise of mammalian variety. For
ease of studying prehistory and communicating about it,
geologists and pre-historians divide the earth's history into
eras, periods, and epochs (for example, the extinction of
the dinosaurs occurred during the Cretaceous Period of
the Mesozoic era). Although, at least in historical hind-
sight, such divisions may be marked by seemingly punc-
tuated events (e.g., submergences of the continents and
changes both in the earth's surface and in its flora and
fauna), the processes responsible for geological and or-
ganic evolution are viewed as continuous and ongoing.

The same approach may be taken with respect to on-
togenetic development. The development of individuals
from conception until death is also a continuous process,
even though there may occur singular and sometimes
catastrophic events (e.g., teratogenic effects, injury, etc.).

Developmental psychologists (and even biologists) divide
ontogenetic development into stages for ease of study and
communication about changes in individuals, even though
the processes responsible for the changes are continuous.
However, just because some theorists impose stages a pos-
teriori doesn't mean that such stages are inherent properties
of behavioral development itself.

Although other problems with stage theories in devel-
opmental psychology have been noted (Lipsitt, 1981), one
obvious problem is that any relatively universal changes in
children's behavior may be a function of a common genetic
heritage or common experiences. Unfortunately, the con-
cept of stages has most often implied common genetic heri-
tage. Either way, simply describing the change and classify-
ing it according to a stage of development does not contrib-
ute to discovering the ultimate causes (see below) or proc-
esses responsible. One alternative to a strict stage theory is
to borrow a page from geologists and divide development
into time periods as long as there are relatively universal
changes that coincide with the approximate beginning and
end of the period. For example, rather than distinguishing
between sensorimotor and preoperational stages based
rather arbitrarily on the presence of some phenomena such
as object permanence and the inference of unobserved
changes in cognitive structures, as Piaget did, it might be
more productive to mark the boundary between the sen-
sorimotor and preoperational periods by the appearance of a
major behavioral milestone such as verbal behavior. In
general, it might be more profitable to divide human devel-
opment into time periods marked by the appearance of ma-
jor behavioral or biological milestones, such as babbling
(which begins when the larynx descends into the throat at 4-
6 months of age), walking, puberty, etc. This tactic makes it
easier to discuss milestones in an otherwise complex devel-
opmental process without the logical pitfalls of strict stage
theories.

Extending our generic operating definition of develop-
ment as change over time, we can say that behavioral devel-
opment, then, refers to changes in interactions between en-
vironment and behavior over time. According to Lerner
(1986, cited in Berndt, 1992), however, the changes are sys-
tematic rather than haphazard and successive rather than in-
dependent of earlier conditions, both suggesting an orderly
and continuous process. This view of behavioral develop-
ment is implicit in Bijou and Baer's (1978) definition of
(behavioral) development as "progressive changes" in envi-
ronment-behavior relationships, with the term progressive
meaning only building on an existing foundation of relation-
ships. Now let us turn to each of the components in this
equation — behavior and environment - realizing that al-
though we may discuss them separately, they cannot be
separated in practice.

The Concept of Behavior

Behavior is but one, albeit very important, function of the
physical structure of individual organisms. It is literally the
action of muscles and glands caused most immediately by
the coordinated effort of various structures in the central
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