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A B S T R A C T

Fuzzy-trace theory (FTT) emphasizes the use of core theoretical prin-
ciples, such as the verbatim-gist distinction, to predict new findings
about cognitive development that are counterintuitive from the per-
spective of other theories or of common-sense. To the extent that
such predictions are confirmed, the range of phenomena that are
explained expands without increasing the complexity of the the-
ory’s assumptions. We examine research on recent examples of such
predictions during four epochs of cognitive development: child-
hood, adolescence, young adulthood, and late adulthood. During the
first two, the featured predictions are surprising developmental re-
versals in false memory (childhood) and in risky decision making
(adolescence). During young adulthood, FTT predicts that a retriev-
al operation that figures centrally in dual-process theories of memory,
recollection, is bivariate rather than univariate. During the late adult-
hood, FTT identifies a retrieval operation, reconstruction, that has
been omitted from current theories of normal memory declines in
aging and pathological declines in dementia. The theory predicts
that reconstruction is a major factor in such declines and that it is
able to forecast future dementia.

© 2015 Elsevier Inc. All rights reserved.

Theories perform two principal functions in science. They explain and predict, and their accom-
plishments in both arenas serve as criteria for evaluating how successful they are. In psychology, the
explanation function is well understood: Explanations are collections of principles or assumptions that
tell us why our data are as they are. How the explanation function is implemented as an evaluative
criterion is also well understood. It involves a trade-off between adequacy and parsimony; that is, theo-
ries are judged to be more successful as they explain larger numbers of findings with the same

* Corresponding author. 331 MVR Hall, Cornell University, Ithaca, NY 14853, USA. Fax: +1 607 254 1163.
E-mail address: cb299@cornell.edu (C.J. Brainerd).

http://dx.doi.org/10.1016/j.dr.2015.07.006
0273-2297/© 2015 Elsevier Inc. All rights reserved.

Developmental Review 38 (2015) 89–121

Contents lists available at ScienceDirect

Developmental Review

journal homepage: www.elsevier.com/ locate /dr

http://dx.doi.org/10.1016/j.dr.2015.07.006
http://dx.doi.org/10.1016/j.dr.2015.07.006
http://www.elsevier.com/locate/dr
http://crossmark.crossref.org/dialog/?doi=10.1016/j.dr.2015.07.006&domain=pdf


assumptions, as they explain the same findings with smaller numbers of assumptions, or both. This
trade-off can be shown visually, in a vector space that is generated by an adequacy dimension and a
parsimony dimension, with the explanatory success of individual theories being vectors in that space.
An example is shown in Fig. 1, where adequacy (number of findings explained) is the ordinate, par-
simony (number of assumptions made) is the abscissa, and two theories appear as vectors (Theory A
and Theory B). To find a theory’s adequacy score, its vector is projected over to the ordinate (hori-
zontal dotted lines), and to find its parsimony score, its vector is projected down to the abscissa (vertical
dotted lines). In the example in Fig. 1, Theory A is superior to Theory B because A’s adequacy score
(number of findings explained) is higher, and its parsimony score (number of assumptions made) is
lower. It is easy to see that any theory above the diagonal is superior to any theory below it because
their adequacy and parsimony scores will differ in just this way.

The prediction function is less well understood, and it is not widely grasped that prediction is more
crucial than explanation. Prediction itself is merely a theory’s ability to forecast new effects on the
basis of its assumptions. The reason that predictive power is the more critical of the two yardsticks
is that it is always possible to formulate competing explanations of the same existing phenomena that
are not readily distinguishable on the basis of adequacy/parsimony trade-offs. Readers who remem-
ber their first psychology course will recall that most of the prominent phenomena that they studied
(e.g., heritability of IQ, implicit racism, suggestibility of eyewitness memory, heuristics and biases in
decision making) seemed to be accompanied by multiple theories that did comparable jobs of ex-
plaining them. That is the standard situation in any science, even the most advanced ones, because
an explanation is just a model of reality, not reality itself. Of course, a model’s mechanisms are mo-
tivated by evidence, but it is always possible to model reality with different assumptions. Prediction
is how science escapes this cul de sac.

When two or more theories explain the same facts and do not differ markedly in the complexity
of their assumptions, their relative predictive power refers to their respective abilities to forecast new
and interesting findings. A predicted finding must, by definition, be new, but it should be interesting
in the following specific sense. It ought to be unexpected on the basis on other considerations, such
as other theories or common-sense. A theory’s most interesting predictions, then, violate expecta-
tions because they seem like improbable outcomes on any basis other than that theory’s assumptions;
the more improbable, the better. Experimental confirmation of such predictions therefore counts heavily
in favor of the theories that make them.

Fig. 1. Vector space representing the trade-off between explanatory adequacy and explanatory parsimony. Theories are vectors
in this space, with those that fall above the diagonal being more successful than those that fall below because they explain
more findings with fewer assumptions.

90 C.J. Brainerd, V.F. Reyna / Developmental Review 38 (2015) 89–121



Download English Version:

https://daneshyari.com/en/article/353444

Download Persian Version:

https://daneshyari.com/article/353444

Daneshyari.com

https://daneshyari.com/en/article/353444
https://daneshyari.com/article/353444
https://daneshyari.com

