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M y neighbor fancies himself the
consummate home handyman.
He's also fairly self-indulgent: Before ini-
tiating & project, he peruses the Sears
catalog in search of any new tool that
might be remotely useful in his new en-
deavor. Consequently, his workroom is
arrayed with an exotic collection of com-
plex tools. Nevertheless, the net effect of
his modifications to his home, while
technically competent, have not really
improved its ambience.

The point of this little parable (which
rnight alienate my friend were he not too
busy puttering to ever read this journal)
{s that for a serious practitioner, the value
of a tool derives not from its elegance or
beauty but from its usefulness. Similarly,
. in evaluating this book en formal methods
in developmental psychology, it is in-
structive to consider what use could be
made of the various methods described
here by researchers interested in cogni-
tive development. Some of the questions

oceurring to me as 1 read through this
collection of papers——originally pre-
sented at a conference in 1985—were:
{a) Is the method theoretically motivated?
That is, will use of the tool facilitate the
evaluation or articulation of an underlying
psychological theory? (b} Is the method
necessary? Is there a simpler, less costly,
or more widely available alternative ap-
proach? (¢) Does the method facilitate the
understanding of important developmen-
tal phenomena, or is it of limited rele-
vance? (d) Which of these chapters would
I recommend to graduate students as their
first exposure to a particular method?
Given the inherent difficulty of the
major ssues in cognitive development,
and given that “'research involving formal
rmodels is far from the modal approach in
cognitive developmental research” {p.
vili), one must applaud attempts to intro-
duce more rigor into the field. The spe-
cific purpose of this collection is to com-
municate to researchers In cognitive

CONTEMPORARY PSYCHOLOGY, 1989, Vol 34, No. 5

’



development some insights and method-
ological details necessary to adopt or de-
velop these potentially useful techniques
for their own work. Three chapters focus
on different applications of Markov mod-
els, four deal with a variety of mathe-
matical and statistical techniques, and
another four illustrate different kinds of
computer simulation methodologies. The
substantive topics covered in the course
of illustrating these methods Include
memory, coneept [earning, mental retar-
dation, problem solving, social judgment,
intelligence, genetics, number concepts,
mental arithmetic, perceptual develop-
ment, and search. Although the chapters
vary widely in the extent to which they
satisfy the criteria listed above, several of
them are very successful, and well worth
reading.

Tools well-described and worth
considering

Miller's chapter on geometric methods
epitomizes the goals of this kind of book.
He describes several scaling and cluster-
ing techniques, all of which “'can permit
the reduction of daunting matrices of data
to reveal the organization of complex
skills, domains of knowledge or social
structures” (p. 255). Miller provides »
clear description of these methods,
pointers to both basic and the advanced
texts on the topic, and explanations of
both the formal and the practical char-
acteristics of the methods. Furthermore,
he exemplifies them with developmen-
tally relevant examples, while using a
single domain (number development) to
illustrate increasingly sophisticated ap-
plications.

Asheraft's chapter is cast as a miniature
scientific autobiography, focused on how
he became interested in children’s mental
arithmetic, and on how, for the past de-
cade or 50, he has traversed the cycle of
theory formulation and experimentation.
He describes a computer simulation
model intended to account both for chil-
dren’s performance patterns at different
ages, and for the development of those
processes. The autobiographical device
enables Asheraft to give theoretical, em-
pirical, and intuitive justifications for the
model’s assumptions and mechanisms, as
well as an interesting case history of how
one goes about developing a computer
simulation, and a balanced assessment of
the pros and cons of the technique.

Banks presents a tantalizing demon-
stration of the potential importance of
computer simulation models of percep-
tual development. He buses his use of
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computer simulation on Marr's (1982)
key insight about how to approach theo-
retical issues in vision: In order to un-
derstand how a system operates, one has
to understand what task it has been de-
signed (or adapted) to accomplish. Banks
provides both a compelling argument for
the general importance of computer sim-
ulation and a lucid and concise summary
of the empirical literature on the devel-
opment of distance invariance in infancy
(e.g., how the visual system learns that
the vastly different spatial frequency dis-
tributions produced by the same object
at different distances are coming from the
same object). Unfortunately, this chapter
is a bit premature, for Banks never gets
around to describing his simulation. He
provides only a sketch of a few alternative
strategles for constructing such simula-
tions and ends with the "'next step”” being
the computer implementation of the
strategies, Banks's subsequent work on
simulation models of visual recalibration
demonstrates the value of the approach
{Banks, 1088).

Rabinowitz, Grant, and Dingley pre-
sent an interesting and comprehensive
summary of dozens of developmentally
relevant computer simuiation models,
{Notably absent is Siegler & Shrager's,
1984, simulation model of children’s ad-
dition processes, which és described in
Ashcraft's chopter.) However, the chap-
ter's usefulness as a methodological ex-
plication is weekened by several factors:
(a) 1t does not focus en a particular do-
main; (b) it dees not draw on extensive
familiarity with computer simulation; and
{c} it sacrifices technical details and depth
in favor of breadth, and thus fails te pro-
vide a worked out example of the appli-
cation of computer simulation to a spe-
cific developmental topic. Futhermore,
in several places, Rabinowitz et al.’s ac-
count of the field misses the mark. For
example, the term cognitive architecture
did not originate with Langley, as implied
on page 264; the production-system ex-
ample and subsequent discussion (pp.
264-265) is somewhat bizarre, and un-
like any production system with which I
am familiar; contrary to the assertions on
pages 265-268, Newell and Simon did
not formulate their General Problem Sol-
ver as a production system. Nevertheless,
this chapter provides a good entry peint
to the literature, as well as a sample of
various opinfons sbout the pros and cons
of computer simulation, Although do not
share several of their appraisals of the
area, I must reluctantly agree with their
final observation that the “intrinsic com-
plexities of [computer simulation} models
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. . continue to challenge the commu-
nications talents of the most articulate
among us, as well as the comprehension
abilities of the most gifted” (p. 256).

Toels fer the collector, rather than

the user

One of the evaluative criteria listed ear-
lier was whether the formal method is
applied to centrally important issues, and
whether, once applied, it advances our
understanding In some fundamental way.
Although nearly one third of the book
{chapters by Brainerd; Kingma; and
Wilkinson and Haines) is devoted to the
use of Markov models, I feel that the
benefitfcost ratio of these chapters is
fairly low. The major advances in the
study of children’s memory over the past
decade have dealt with the underlying
organization of knowledge; the processes
and strategies used in retrieval and stor-
age; and the interaction between capacity,
knowledge, and strategy. Unfortunately,
the memory domain to which both Brai-
nerd and Kingma apply their formal
models is classical lst learning. Wilkinson
and Haines propose some novel answers
to the important guestion of how children
assemble simple component skills into
reliable strategies. However, they couch
their analysis at the abstract level neces-
sitated by Markov models, while their
discussion in the text is rife with unde-
fined processes whereby the child “dis-
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covers,” “adopts,” “retains,” “invokes,”
“moves,” “‘prefers,” "abandons,” or 're-
verts.” As is often the ease in the use of
mathematical models, the formalism of
the mathematics obscures the informality
of the underlying theory.

Sternberg focuses on the measurement
of people’s implicit theories of intelli-
gence. The methods covered range from
initial free-form generation of terms and
attributes to correlation, clustering, and
scaling. Although the results of the 11
studies reported here present an inter-
esting picture of how different categories
of laypersons define “intelligence,” the
chapter seems out of place in this volume.
The only developmental relevance comes
from the one study dealing with different
implicit theories of intelligence over the
life span. (Surprisingly, in that particular
study, Sternberg asserts that “implicit
theories of intelligence change over the
lifespan’~—a tenuous conclusion based on
cross-sectional data in a domain where
social norms, exposure to pop psychology,
and level of education are all Hikely to be
confounded with the cohort being stud-
ied.) Another problem is that the defining
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grind. His chapter makes a case for X-
linked influence on IQ, and it makes it
with technicel elegance. Unfortunately,
his chapter assumes & high degree of fa-
miliarity with the sophisticated statistical
techniques being demonstrated. As such,
it fails to meet the “first look” criterion
listed above.
Surber attempts to use functional
measurement techniques in order to de-
termine whether or not social judgments
are based on reversible mental operations.
After a 30-page review of the literature,
she states: At this point the reader may
feel that studying the reversible operation
of correspondence of interaction patterns
is not only fruitless . . . but also some-
what purposeless” {p. 143). Yes. Surber
finally addresses the issue of what rep-
resentations and processes underlie social
judgments, and she concludes by pro-
posing a few interesting possibilities,
besed on Anderson's (1883} ACT model.
Heth and Cornell demonstrate how
one can construct simulation models in-
crementally, by adding and integrating
subcomponents of the model and com-
paring Its performance with children's
actual behavior. Their chapter also illus-
trates some of the properties of Monte
Carlo simulation, although it does not go
very deeply into the underlying cognitive
processes.

| Conclusion

s Would I buy this book? Probably not. It
is very expensive, perhaps because of the
cost of setting the very complex matrix
expanstons for the Markov models. Would
1 encourage my university library to buy
one? Two. And 1 would put them both on
reserve for graduate students to read se-
lectively, because some, but definitely not
all, of these chapters provide an excellent
; introdudtion to formal methods that could
be usefully applied to developmental
I psychology. (As you may have guessed, I
do occasionally borrow my neighbor's
tools.}
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