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n The Origins of Logie, Langer seeks
I the ontogenesis of human logic in the
development of the infant’s intercourse
with the world of objects. The book under
review follows The Origins of Logie: Six
to Twelve Months (Langer, 1980}, which
lzid the developmental foundations on
which the present volume rests.

Langer’s central assumption is that the
development of object manipulation
forms an emerging protologic that pro-
vides a foundation for the logico-mathe-

matical cognition of middle and late.

childhood, as well as, implicitly, for the
formal logic of adulthood. The final em-
pirical links for his thesis will be pre-

sented in a third volume, currently in -

preparation, which will trace develop-
_ments from 2 to 5 years of age.

The author’s method is to make pain-
stakingly detailed observations of 12 in-
fants at each of four ages interacting
spontaneously with preset arrays of ob-
jects such as blocks, i’ings, cars, and Play-
Doh. His techniques of observation and
data analysis combine Piaget’s clinical
method with the American penchant for
standardization and quantification. It is a
cross-sectional study: Different infants are
studied at 15 months, 18 months, 21
months, and 24 months, By not giving the
infants set tasks or problems to solve,
Langer has created conditions in which
they can display their internally gener-
ated structuring of the situation. At the
same time, the arrays of objects have been
strategically created to permit the sen-
sitive detection of such protological
structures as classes of similar items or
two arrays spatially organized in one-to-
one correspondence of their elements.

Examples are shown in the figures below.

To illustrate Langer’s theoretical, ap-

proach to his data, he would see the first

T2

Figure 1. Consistent classification of two
sets. (From The Origins. of Logic: One to
Foo Years, p. 257, by Jonas Langer, 1086,
Orlando, FL: Academic Press. Copyright
1986 by Academic Press. Reprinted by
permission.}
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Figure 2. One-to-one correspondence.
{From The Origins of Logic: One to Two

Years, p. 212, by Jonas Langer, 1986,

Orlando, FL: Academic Press. Copyright
1986 by Academic Press, Adapted by
permission.)
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figure as showing protological construc-.
tion of class intension. The second figure
could be interpreted in his framework as
demonstrating protological understanding
of certain aspects of class extension, spe-
cifically one-to-one correspondence.

Behind the basic arrays presented to
the children is the notion that “‘part-
whole constructions are at the heart of
ail operational structuring and therefore
constitute prime data for studying the
development of logicomathematical cog-
nition” (p. 3). Langer distinguishes log-
ico-mathematical cognition from physical
cognition, which involves one object (the
means) causing something to happen to
another object (the end). Unlike Piaget
{1952), Langer is explicit that each-type
of mature cognition (logico-mathematical
and physical) has separate but parallel
roots in infancy. Each receives separate
treatment, although the emphasis is on
protologic.

The figures can also be used to illus-
trate what Langer terms second-order
cognitien, which involves combining el-
ementary cognitions. In Figure 1, an el-
ementary cognition {specifically,  the
proto-operation of composition) would
have produced but a single class, instead .
of the two classes shown. In Figure 2, el-
ementary cognition would have produced
a single extensive (logical meaning of the
term) grouping, that is, one stack instead
of the two shown. The results presented
in Langer's earlier volume on the period
from 6 months to 1 year describe the on-
togenesis of elementary cognition. The
distinctive development of the second
year, the subject of the volume under re-
view, is second-order cognition. Perhaps
most startling is Langer's proposal that
the origin of representation lies in second-

" order cognition, the mapping of elemen-

tary cognitions onto each other.
According to Langer, routines involv-

‘ing objects are produced when an infant

combines individual action types (first-
order cognitions), As these routines take
on the qualities of arbitrariness, substi-
tutability, conventionalization, syntactic
regularity, and detachment, he sees them
as turning into representation and, ulti-
mately, language. For example, the stacks
in Figure 2 were called ““boats” by the
child who constructed them. To Langer,
this involves substituting unrealistic ob-
jects for realistic ones and two combined
objects for a single one. Langer sees lan-
guage as a relatively late form of repre-
sentation, and many of his examples of
representation are nonlinguistic, as when
a child brushes the top of a block as if it
were a doli’s head. '
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This proposal concerning the origins

of representation is difficult to evaluate.
The heart of representation (e.g.,asin de
Saussure’s writings) is that one thing,
called a signifier; stands for another, called
asignified. Granted that, in the examples
above, a block signifies a doll's head, a
stack of blocks signifies a boat. However,
the act of signifying per se seems discon-
tinuous with the physical manipulations
that created the stack of blocks or made
a brushing motion. Yet it is at precisely
this point that Langer's view would seem
to demand continuity: continuity be-
tween the process of signifying and the
process of manipulating objects in com-
plex ways. He has not convinced this
reader that such continuity exists,

More convincing than the continuity
of representation with complex object
manipulations is the continuity of logico-
mathematical thought. Let us take Pia.

‘get’s much studied concept of number

conservation, an ability to recognize the
equivalence between two equal arrays of
objects, no matter what the form of the
array (e.g., that five buttons bunched to-
gether is the same quantity as five buttons
spread out in a long row). Piaget views
one-to-one correspondence as the con-
ceptual heart of number conservation,
-Langer presents a number of sensorimo-
tor precursors: (a} in the second half of

‘the first year, infants will make substitu-

tions in a set of objects, maintaining in-
variance of number; (b) in the secaond
vear, they will create two equal sets over
time rather than in space, for example,

"by using an object to produce two sets of

four taps on the table top; (c) toward the
end of the second year, infants sponta-
neously create spatial one-tg-one corre-
spondences such as the one in Figure 2,
These developments constitute a striking
senserimotor foundation for the ability to
represent one-to-one correspondence in
a verbally presented number conservation
problem.

The author has taken on the difficult
problem of trying to illuminate the sen-
sorimotor foundations of a more abstract
stage of cognitive clevelopment. In terms
of the logic of scientific proof, how is it
possible, while studying children younger

© than 2 years of age, to prove a connection

with later stages of cognitive develop-
ment? Langer is not the first to have this
problem. Piaget's concept of vertical
decalage—the idea that developments at
one major stage are repeated in a more
abstract form at at a later stage——is similar
(albeit grosser than Langer's), and it has
the same logical difficulty, Essentially jt
seems that there are three kinds of evi-

616

dence that can be presented (although
none s, in itself, logically conclusive): (a)
evidence that ane stage precedes another

‘in development, (b) evidence of system-

atic {as opposed to haphazsird) develop-
ment at the earlier stage, and (c) evidence
that an earlier concept is necessary to a
later one. Langer presents evidence of the
first two types. However, the third type
of evidence, probably the most telling
from a causal point of view, is lacking:
There is no analysis of how the action
transformations described in this book are
intrinsic, even logically necessary, to later
cognitive achievements, '

Langer often seems to finesse the issue
of causal relations between developments
in infancy and later cognitive develop-
ment by using the terminology of mature
logic and mature language to refer to in-
fant actions. The use of terms such as ne-
gation, correlation, inversion, addition,
syntax, and semantics to refer to various
sorts of object manipulations does not
Buarantee that the pheriomena being de-
scribed are causally related to the phe-
nomena of mature cognition to which

these words are more commonly (and

correctly) applied. It would have been
helpful (as well as more accurate) if the
term proto- (meaning primitive, earliest
form of} had been more consistently used
to separate the action-oriented forms of
cognition from their later, abstract forms,

Despite the problem with using ter-

minology from one level of abstraction to -

refer to cognitive phenomena at quite
another level, Langer takes great care to

distinguish, rather than to conflate, dif.’

ferent cognitive functions; for example,
conception is carefully diﬂ'erentiated from
language and representation. {One won-

~ders where perception, the basis for so
. much modern knowledge of infant con- )

cepts, fits into this picture.) Langer quite
explicitly does not reject the currently
fashionable idea of a mind populated with
separate cognitive modules {e.g., a lan-
guage module; Fodor, 1983). Neverthe-
less, he does present an interesting pic-
ture of how certain earlier developing
sensorimotor modules could serve as in-
put to later developing cognitive modules,
an issue that has thus far been quite ig-
nored in the excitement over the possi-
bility of autonomous cognitive systems.
One flaw in the book is that there is a
lack of discussion of closely related work:
Sinelair and colleagues’ research on sen-
sorimotor logic, Bruner's research on the
role of routines in language development,
and Bates and colleagues’ research on
sensorimotor precursors to language, to
give a few examples. Although Langer

refers to some of these authors, he does
not indicate how their theories and find-
ings relate to his own. As so often hap-
pens, the failure to acknowledge the con-
tributions of others gives the impression
that psychology is not a cumulative sci-
ence, o

Langer’s heavy use of logical termi.
nology and a difficult writing style.make
this book hard reading; it will not be us-

able in classes, except for the most ad.

vanced and specialized graduate semi-
nars. On the other side of the coin, Lan-

-ger's extraordinary accomplishment js

that he accumulates an overwhelming
mass of documentation on how infants in-
teract with objects, perceptively analyzes
this rich material, and, most important,
places it in a coherent thearetical frame-
work. As a consequence, this is a book
that must hereafter serve as a point of
reference for anyone investigating the
conceptual developmeqt of infants.

References

Fodor, J. (1983). The modularity of mind:
An essay on faculty psychology.
Cambridge, MA: MIT Press.

Langer, J. (1980). The origins of logic: Six to
twelve months. New York: Academic
Press. : ‘

Piaget, J. (1952). The origins of intelligence
in children. New York: International
Universities Press.

CONTEMPORARY PSYCHOLOGY, 1987, Vol. 32, No. 7

RS

AL




