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Commentary/Stanovich & West: Individual differences in reasoning

Diversity in reasoning and rationality:
Metacognitive and developmental
considerations

David Moshman

Department of Educational Psychology, University of Nebraska, Lincoln, NE
68588-0345. dmoshmanl@unl.edu

Abstract: Tasks in the adult reasoning literature are designed so that
heuristic processing leads one astray and adequate rule-based processing
requires explicit knowledge about applicable logical and quasi-logical
norms. Other research, however, indicates that appropriate rule-based in-
ferences can be automatic. Individual differences in rationality are largely
due to differences in developmental progress toward metacognitive un-
derstanding of both heuristic and rule-based inferences.

Theorists of human reasoning have typically assumed that there
exists a prototypical way people think and that the goal of psycho-
logical research on reasoning is to determine what that way is. Al-
though evidence for diversity in reasoning has long been abun-
dant, it has typically been dismissed as artifactual or theoretically
uninteresting. In an important and convincing challenge to the
standard view, Stanovich & West (S&W) have demonstrated that,
on the contrary, diversity in reasoning is genuine, substantial, sys-
tematic, and theoretically important. In this commentary, I elab-
orate on the nature and locus of diversity in reasoning.

Central to S&W’s analysis is a distinction between automatic
heuristic processing (characteristic of what they call System 1) and
explicit rule-based processing (characteristic of what they call Sys-
tem 2). I believe this dichotomy confounds two orthogonal dis-
tinctions. Specifically, the distinction between automatic and ex-
plicit processing is conceptually orthogonal to the distinction
between heuristic and rule-based processing. Crossing automatic
versus explicit with heuristic versus rule-based suggests four pos-
sible types of processing: (a) automatic heuristic processing (Sys-
tem 1), (b) automatic rule-based processing (not represented in
the Stanovich/West analysis), (c) explicit heuristic processing
(also not represented), and (d) explicit rule-based processing (Sys-
tem 2).

Why do S&W collapse the two distinctions into one, and thus
end up with two categories rather than four? I think it is because
they focus on the literature on adult reasoning. On the tasks pre-
sented to subjects in this literature, heuristic processing tends to
be automatic, whereas rule-based processing requires explicit
awareness and control of one’s inferences.

Research on elementary logical and mathematical inferences,
however, shows that people of all ages, including preschool chil-
dren, routinely make automatic inferences that are fully in accord
with rules of deductive logic, probability theory, and so on (Braine
& O’Brien 1998; Hawkins et al. 1984; Huber & Huber 1987;
Scholnick & Wing 1995). Without a steady stream of unconscious
rule-based inferences, in fact, ordinary activities such as reading
and conversation would be impossible.

Correspondingly, research and theory on metacognition sug-
gest that explicit reasoning often involves the deliberate applica-
tion of heuristic principles (for reviews, see Kuhn 2000; Moshman
1998; 1999). In fact, if I may momentarily construe Stanovich &
West as research subjects, the arguments they provide in their tar-
get article (and similar analyses by authors they cite) constitute
clear evidence that human beings are capable of reasoning on the
basis of explicit understanding about the advantages and limita-
tions of various heuristic strategies.

Putting all this together suggests that, beginning in the pre-
school years, all individuals routinely make a variety of automatic
inferences, both heuristic and rule-based. Over the course of de-
velopment, to varying degrees, people increasingly engage in ex-
plicit reasoning. That is, they increasingly deploy and coordinate
heuristic and rule-based inferences on the basis of increasing
metacognitive knowledge about the nature, applicability, and jus-
tifiability of various forms of heuristic and rule-based inference
(Kuhn 2000; Moshman 1994; 1998; 1999). This picture has sev-
eral important implications for our understanding of human ra-
tionality that are consistent with S&W’s emphasis on diversity but
go beyond their focus on individual differences.

First, without denying the importance of differences across in-
dividuals, it appears that a great deal of the diversity in human rea-
soning exists within individuals. From early childhood, people
routinely process information, automatically and unconsciously, in
accord with a variety of norms. Some of these norms are heuristic
guidelines and some are strict logical or mathematical rules. Per-
haps some people are more disposed toward heuristic processing
and some toward rule-based processing but all people at all ages
regularly engage in both. With regard to the distinction between
heuristic and rule-based processing, the primary locus of diversity
is within individuals.
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Second, differences across individuals appear to be largely de-
velopmental. Over the course of childhood, adolescence, and early
adulthood, people increasingly — but to differing degrees — recog-
nize that some inferences are better than others and that their
conclusions and actions will be more justifiable if they constrain
their inferences in accord with appropriate norms. Thus, they con-
struct increasingly explicit knowledge about the nature and ap-
plicability of various heuristic and rule-based norms and, on the
basis of this knowledge, are increasingly deliberate in their rea-
soning. Although automatic inferences are ubiquitous across the
lifespan, there is a developmental trend toward increasingly ex-
plicit reasoning.

Finally, the present developmental picture suggests that ratio-
nality is fundamentally a matter of metacognition and only secon-
darily a matter of conformity to various logical or other norms. In-
dividuals who deliberately choose to apply a particular rule,
principle, framework, or metaphor on the basis of an explicit un-
derstanding of the advantages and limitations of various norma-
tive and strategic options are functioning as rational agents, even
if they make mistakes in the course of their deliberations. Their
rationality can be evaluated, in fact, precisely because it possible
for them to make mistakes. As metacognitive agents, they can be
held responsible for their inferences.

In contrast, a computer that automatically processes informa-
tion in accord with its program is not a rational agent at all, even
if its processing of information is fully in accord with logical or
other rules (Moshman 1994). Its rationality cannot be meaning-
fully evaluated. If it were to generate unjustifiable conclusions, re-
sponsibility for the faulty processing would lie with the program-
mer, not with the computer. The question of rationality arises only
with regard to agents who are sufficiently metacognitive to make
deliberate inferences and thus to be responsible for their pro-
cessing of information.

In summary, Stanovich & West have provided a valuable picture
of individual differences in rationality. Extending this picture will,
I think, require greater attention to diversity within individuals,
the metacognitive nature of rationality, and the developmental ba-
sis for individual differences in metacognition.
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