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Be reasonable! That familiar imperative serves as just one reminder of the value
we vest in people’s rational conduct of their own lives and their dealings with
others. We want ourselves and those with whom we interact to make sound
decisions that reflect thoughtful exploration of the alternatives and the factors
that recommend one over another, We want to eschew silly, hasty, and misguided
beliefs in favor of a sound picture of the world. Although we may, on occasion,
want to take a little fling and do something unreasonable, on the whole we all
want to be reasonable.

But how well do we succeed? And, if we do not always succeed so well, on
what causal factors does success, failure, or a shade in between depend? Such
questions provide an opportunity to engage the issue of the nature of intelligence
in its broadest sense. Apart from the technical senses that psychologists have
attached to the notion (¢f. Baron, 1978; Cattell, 1963; Gardner, 1983, Guilford &
Heepiner, 1971; Jensen, 1984; Sternberg, 1985), intelligence preserves a natural
language meaning of great scope. Roughly speaking, intelligence is whatever a
person has that empowers the person in some crosscutting way to perform intel-
lectual tasks well. {Crosscutting is somewhat negotiable and, in fact, variable
from theorist to theorist, but great skill in only a very narrow domain does not
normally count as a sign of intelligence.) Accordingly, being reasonable, as an
intellectual endeavor, plainly calls on quite different resources that might count as
parts of intelligence broadly construed.

WHAT IS IT TO BE INTELLIGENT?

Consider what rival roots of intelligence might contribute to being reasonable.
Perhaps good reasoning in everyday life reflects principally general intelligence
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other countries. Would a nuclear freeze between the United States and the Soviet
Union make much of a difference in the probability of world war, considering
that several other countries, such as China, Iran, and [ndia, also have nuclear
weapons? Further, is it possible that a world war could be carried on without
nuclear weapons? In this fashion, an agile reasoner would proceed to develop a
thorough map of all facets of the issue.

Of course, a situation model can be faulty. For instance, a simplistic response
to the nuclear freeze issue just mentioned might be: “A nuclear freeze wouldn’t
reduce the possibility of world war, because everyone knows that the Russians
would cheat. The freeze wouldn’t last, because we couldn’t trust them.” Terse
though this may seem, subjects in the line of experimentation discussed here
often say little more. Typically, faulty situation modeling quickly affirms one’s
snap judgment in response to a vexed issue. As this example shows, two basic
criteria for evaluating situation models are bias and completeness. As to bias, the
example argument s entirely one-sided. As to campleteness. the argument does
not even elaborate thoroughly the position it adopts; there are many other ways,
besides devious Russians, by which a nuclear freeze could fail to reduce the risk
of war.

How does this notion of situation modeling contrast with a formal view of
reasoning and its pitfalls? Simply in that the problems of bias and completeness
do not arise in a formal context. If you have a one-sided, well-formed argument
in a formal context, it does not reveal bias; it is a proof. If you have a well-
formed argument in a formal context, you do not need five other strands of
argument to strengthen the case; a proof is a proof. To puc it another way, bias
and incompleteness in the situation modeling sense are not formal weaknesses.
Formal weaknesses—and indeed most informal follacies (cf. Engel. 1976:
Fearnside & Holther, 195%)—represent inferential gaps: For instance, A does not
imply B if there is some shortfall of entailment in A. But problems of bias and
completeness are “sins of omission.” A may well constitute evidence for B, but
what about all the other strands of argument? And what about additional informa-
tion. rather than a logical weakness, that may impugn the A—B relation?

As these paints show, thinking of informal reasoning as a process of situation
modeling reveals weaknesses of reasoning with a different character from those
that are prominent in formal logic. Whether this distinction plays out in an
illuminating way depends on what data say about the reasoning difficulties that
people do, in fact, encounter.

A TURN TO METHODOLOGY

If you want to examine people’s informal reasoning, what do you do? What do
the data consist in? How are they collected? How are they evaluated? Although
these questions inevitably allow many answers. more than a decade of work in
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our laboratory has led to a fairly refined methodology for probing informal
reasoning. The answers to the broad questions raised at the outset derive Prin-
cipally from the data this methodology has yielded. Although indjvidual studies
differ in their details, most share the broad characteristics outlined jp this section.

Issues Employed

The general methodology for assessing informal reasoning involyes adminisier
ing a procedure that asks subjects to think about everyday social and polilical
issues. The issues employed in the research are current and genuinely vexed,
allowing several substantial arguments on both sides of the case. Pijot testing has
confirmed the vexed nature of the issues for the subject populations, demonstrat-
ing that a variety of arguments on both sides appears with no strong consensus-
In addition, the issues have been chosen not to depend on subjects’ background
knowledge, which varies greatly across the subject popuiation: they prove a¢-
cessible to junior high school students as well as adults. To give the flavor of the
issues, we offer the following two questions:

1. Would providing more money for public schools significantly improve the
quality of teaching and learning?

D%

Would a nuclear freeze agreement signed between the United States and
the Soviet Union significantly reduce the possibility of world war?

Qutline of the General Procedure

The three-part experimental procedure was designed to probe subjects’ reasoning
performance and capacity. We first presented an issue and asked for the subject s
snap judgment on the question, confidence in the snap Judgment, degree of
interest in the issue, and amount of time previously spent thinking about the
issue.

Second, subjects were asked to think about the issue. reach a position if they
felt comfortable doing so, and write down their reasons. Guidance was minimal:
Subjects were urged 10 take their time and to try to be complete in thinking about
the issue and recording their thoughts, regardless of whether they seemed 1MPOT™
tant. The wording of instructions was carefully chosen to avoid triggering a0
argumentative stance and to favor complete, evenhanded reflection. For exam-
ple, the use of the word “argument™ was avoided altogether. Thig unstructured
phase of the procedure provided a naturalistic measure of informa] reasoning
pertormance with a nudge toward completeness, which served as a haseline ot
assessing gains from scaffolding.

The third phase of the procedure provided subjects with generic scaffolding t©
help them fully and systematically deploy their capacities to reason. Scaffolding
15 & term commonly used to describe how a skilled individual can help a less
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skilled one to manage a performance by supporting the learncr’s efforts when the
learner is at a loss and hanging back whenever the learner proves able {(Green-
field, 1984b; Rogoff & Gardner, 1984). In the research, the questions and n-
structions used for scaffolding were metacognitive principles that anyone could
employ to guide his or her own thinking. The scaffolding emphasized countering
the difficulties of bias and completencss salient in the situation modeling per-
spective on informal reasoning. The scaffolding conststed of prompts to he
complete, seek reasons on both sides of the case, and impartially assess their
importance.

The point was to see how much further subjects could develop their initial
arguments with the help of scaffolding. On the one hand, perhaps their initial
arguments would turn out to rise close to some sort of capacity ceiling, with
scaffolding having little impact. On the other hand, subjects might prove able to
develop their arguments much more extensively in response to the scaffolding.
This result would, in turn, suggest that, with a better metacognitive repertoire,
subjects could construct much richer arguments on their own,

Over the course of several studies, this procedure was administered in oral as
well as in written form, depending on the particular experimental context or
question. When reasoning was assessed in a classroom, protocols were written.
Written protocols allowed for group administration and self-pacing. When the
procedure was administered to individuals in the laboratory, formats were either
written or oral. Administration of an oral procedure involved an experimenter’s
reading instructions and prompts to a single subject and either taping the subject
thinking aloud or having the subject write out his or her thoughts. A direct
comparison of oral and written reporting of arguments indicated no decisive
quantitative or qualitative advantage of either mode.

In addition to the reasoning procedure, cach subject completed a short-form
10 measure, either the Quick Word Test (Borgatta & Corsini, 1964) or the
Slossen Intelligence Test (Slossen, 1981). The measure of IQ made it possible to
investigate the relation of verbal IQ to everyday reasoning.

Scoring Methodology

Two kinds of scoring were employed. Numerical quality measures, consisting of
hoth counts and scales. gauged the extent to which arguments were well devel-
oped or subject to bias and incompleteness. Second, error analyses examined the
subjects’ arguments for qualitative weaknesses in reascning and classified these
lapses. The quality measure scoring was performed by two judges working
independently; they coscored a random subsample of the data on which inter-
judge agreement was based. Judges were blind as to which were solo and which
were scaffolded performances. [n general, interjudge agreement was high and
statistically highly significant.

Analysis of the quality measures focused on comparing the original unsiruc-

5. EVERYDAY REASONING AND THE ROOTS OF INTELLIGENCE 89

tured reasoning performance to the scaffolded performance. One kind of analysis
centered on certain counts. Each unstructured and scaffolded argument was
scored for completeness based on the number of “my-side” and “other-side”
arguments. My-side arguments are those that support subjects” initial snap judg-
ments, whereas other-side arguments are those that oppose them. Argument 1§
used here to denote a line of argument, which might be more or less elaborated.
For instance. an argument that more money would abet student lcarning because
schools could buy better books would count as onc line of argument, regurdless
of whether the subject elaborated about what kind of books they might be. My-
side and other-side arguments were summed to give a “both-sides™ count. Sepa-
rate counts were taken of the initial arguments and the scaffolded performance.

In addition to the various counts, each performance was given two ratings for
overall quality, one reflecting the trcatment of the subject’s side and a second
reflecting the treatment of the other side of the case. This holistic rating used a
five-peint scale ranging from 0 to 4. On this scale, 0 stood tor no response at all.
and 4 was assigned when most major arguments on the topic were given with
good elaboration and connection to other issues. By using 1his scale, the scoring
could incorporate considerations of soundness of the arguments not captured by
mere counts. In fact, however, in the statistical trcatment of the results the
holistic ratings and the counts proved highly intercorrelated and disclosed cssen-
tially the same patterns.

The error analysis was conducted on one large sample of arguments gathered
from subjects ranging from the first year of high school to the fourth year of
graduate school and beyond. Two judges critiqued in natural language onc argu-
ment from each of more than 300 subjects. The judges were familiar with
argumentation in general, including formal and informal argument. They were
encouraged to describe the weaknesses they saw in any terms that seemed appro-
priate to them. Concurrently, a classification system for categorizing wcaknesses
in everyday argument was developed; the judges were not familiar with this
system when they critiqued the subjects” arguments. Subsequently, their crit-
icisms were categorized according to the classification system to yield a picture
of what sort of lapses, as naturalistically identified, occurred with most frequen-
¢y in the sample. This categorizing was accomplished by muliple judges. again
with a satisfactory degree of accord.

IS EVERYDAY REASONING GENERALLY SOUND?

Common sense may be as common as its name avers, Many have urged that
although people may falter in studies of formal logic, they manage the reasoning
demands of everyday life with élan. To be sure, one-sided and underdeveloped
argumenls seem commonplace in, for example. political speeches, newspaper
editorials, and everyday conversations. But possibly they stand out because of
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their weaknesses; the lurger part of everyday rcasoning is, perhaps, cntircly
satisfactory. If everyday reasoning is generally sound, the factors that account for
variations in it become a much less interesting issue. What, then, does our
decade of research disclose?

Qur findings suggest strongly that situation modeling marred by in-
completeness and bias is the norm rather than the exception. When asked to
reason about vexed political issues of some currency, subjects consistently pro-
duce sparse and one-sided situation models. In one study (Perkins, 1985a). first-
year high schoolers generated a scant 1.8 lines of argument on their preferred
side of the case and 0.6 lines of argument on the other side of the case in response
to controversial questions. One might attribute this lackluster performance to the
youth of the subjects. However, in the same study, first-year college students and
first-year graduate students performed similarly. The college students produced
2.9 arguments and 1.1 objections, and the graduate students produced 3.3 argu-
ments and 1.3 objections.

At least, the graduate students’ performance might appear reasonably rich in
my-side arguments, But how many lines of arguments are needed to explore an
issue? From piloting, we know that at least six lines of argument for each side of
the case were presumably within easy access for these subjects. Later scaffolding
rescarch bears this out. Therefore, one can conclude that the performances. in
general, evinced faulty situation modeling in terms of both bias and depth.

These points emphasize problems of biased and incomplete reasoning. What
about the error analysis, which focused on naturalistic critiques of the subjects’
arguments? The categorization of critiques revealed that at least three fourths of
the identified weaknesses had to do with bias and incompleteness. They were, in
the phrase employed earlier, sins of omission, in which the reasoner’s line of
argument was all right so far as it went but in which the reasoner should have and
could have considered other causal chains that would have challenged the line of
argument or provided arguments on the opposite side. Thus, the results offer
broad support for the notion that everyday reasoning is troubled principally by
the bias and incompleteness problems of situation modeling (Perkins, in press).

If informal reasoning is not well done in gencral, at least the results seem to
suggest that it is done better with maturation and education, Older, more edu-
cated subjects showed better performance on most of the numerical quality
measures. However, this contrast does not mean as much as one might, at first,
hope. The effects of education and maturation were examined by comparing the
scores of first-year students with those of fourth-year students at the high school,
college, and graduate school levels (Perkins, 1985b). At only the high school
level did a gain in lines of argument reach statistical significance, and here the
gain was still small: 0.4 lines of my-side argument in 3 years. Figures for the
whole sample disclose a mean rate of gain in lines of argument of 0.1 per year of
education. Other measures demonstrated similarly slow growth rates.

The minimal difference between first- and fourth-year scores within high
school, college, and graduate school argues that the contrasts across high schoot,
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college, and graduate school are principally selection effects. In other words,
admission processes successively filtered out thase with lesser ability, so that, by
graduate school, the students as a whole performed much better than students in
high school. However, the same graduate students would have performed nearly
as well when in high school as they did in graduate school.

Perhaps. of course, formal education is the wrong contest in which to scek
growth in informal reasoning. People might leamn everyday reasoning in the
*school of life.” To test this hypothesis, the performance of people who had been
out of school for a number of years was cxamined (Perkins, 1985b). Correlations
petween reascning measures and years of life experience were negligible. As a
broad generalization, the adult, out-of-school subjects performed at about the
same level as the school subjects of similar educational achievement.

[n summary, the overall pattern of results from several studies argues that
everyday reasoning is neither very good nor likely to improve much with matura-
tion, education, or expernience of life. at least not bevond the first vear of high
school, the earliest period sampled. Of course, this conclusion calls for clarifica-
tion on several points. If maturation, education, and experience of life do not
make much difference, what does? Could motivation be the key factor? If so,
perhaps people reason well enough when it matters, although in desultory fash-
ion in our experiments. What about the role of the knowledge base? What about
the impact of general intelligence? We now turn to these questions. _

DOES UNDERMOTIVATION ACCOUNT FOR
FAULTY SITUATION MODELING?

Motivation deriving from interest and personal investment in the issues at hand
might contribute substantially to good reasoning performance. Indeed, if the
results outlined earlier simply reflect Jow motivation on the part of the subjects,
then they present nothing to worry about: People might reason well enough when
given good reason to reason. But is motivation the key variable, as one might
suppose? The issue of motivation has been part of the serics of studies outlined
here since the beginning, and at various points along the way the issue of
motivation has been specifically addressed.

Subjects in the studies found the issues presented to them moderately interest-
ing. On a rating scale in which 4 was “very interested” and | was “not at all
interested,” across studies most subjects rated their interest at 3, “somewhat
interested.” Of course, subjects may not have wanted to disappoint the experi-
menters with their disinterest. But even presuming inflated ratings by subjects, if
interest were an influence on reasoning, interest should still correlate with perfor-
mance. On the contrary, interest consistently failed to correlate significantly with
measures of performance. How thoroughly and with what balance a person
explored an issue bore little relation to the interest level the person reported.

Subjects’ ratings of interest aside, in the one-on-onc oral interviews it was
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possible to gauge directly how hard the subjects were trying, a difficult matter to
judge in the strictly paper-and-pencil procedure utilized for many of the studies.
We found little evidence of shyness or inhibition on the part of the subjects; they
seemed interested and motivated. During the oral interviews general prompts,
such as, “Can you say more?” were given. Subjects appeared willing to try to
say more but often found that they had simply “run dry” on an issue. (However,
with generic metacognitive prompts subjects produced balanced. quite complete
sitvation models, as we discuss later.)

Of course, these indices of interest do not treat true personal involvement.
One might expect better situation modeling in cases in which people are deeply
personally invested in an issue. To investigate this question, a sample of 39
adults was enlisted. Subjects were recruited by posters soliciting people in the
midst of a major decision concerning such issues as employment, health, educa-
tion, family, or marital status. The subjects were interviewed about their reason-
ing on their personal issues as well as on one of the usual social issucs. As one
might expect, these subjects did, 1n fact, produce significantly more my-side
(total of 4.7) and other-side (1otal of 4.4) arguments about their own decisions
than when asked to reason about a social question (p << .001, two-tail t-test)
{(Perkins, in press).

These results show both a more thorough and a more balanced situation
modeling of personal issues. So, when it really counts, do people reason per-
fectly well, making the measures reported earlier not as discouraging as they
might seem? Unfortunately, the picture is more complex than that, for several
reasons.

First of all, the good pro—con balance of the subjects’ personal arguments can
be discounted as artifactual, a limitation of the sampling design we were aware of
from the outset: These subjects were located for having vexed personal issues 1o
reason about. Vexed means that one finds compelling reasons for both sides.
Thus, the present study gives no information on whether people tend to develop
more balanced situation models for very important personal decisions. It is
perfectly possible that, in everyday life, people approach many important deci-
sions with bias, never see their genuine vexedness., and take hasty action on the
basis of simplistic situation models.

The data do suggest that when people perceive a personal issue as both
important and vexed. they develop a better elaborated situation model than they
evolve for the social issues used in most of our studies. A key factor in this seems
to be time commitment. Subjects reported spending an enormous ameunt of time
thinking about their personal issues and talking about them with others—an
average of 125 hours. They reported that the average amount of time they had
spent thinking about the social issue before the investigators raised it with them
was 10.5 hours. What do we make of this? On the one hand, it is encouraging to
find that people do develop better situation modeis in such circumstances. On the
other hand, one cannot be too impressed that a greater time investment by a
factor of 10 yielded situation models that were richer only by about a factor of 2.
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It should be added that, although the personal sitwation models were better
elaborated, the situation models for the social issue were predictive of variations
in elaboration. Performance on the personal issue correlated signilicantly with
performance on the social issue (r = .36, p < .01). This is not a very high
correlation, but it is about the same as the test—retest correlation between differ-
ent social issues. Accordingly, the figures suggest that reasoning about the per-
sonal and the social issues tapped the same underlying competency, with enor-
mous differences in preparation time accounting for more claborated personal
situation models.

A final point to bear in mind is that many circumstances in life that call for
careful, responsible reasoning are not major life decisions. What political candi-
date to vote for, what position to take on a referendum, what attitude to take
toward a troublesome employee or a demanding boss. what car to buy, and what
course of action to recommend to a troubled friend are ull situations that invite
careful thought but that are not likely to seeure 125 hours of painstaking attention
or even the 10.5 hours reported for the current social 1ssues. So, the motivation
of deep personal involvement, insofar as it promotes better situation modeling,
cannot be counted on in many situations in which such modeling is needed.

In summary, what can be said about undermotivation as an explanation for
sparse and biased situation modeling? First of all, given an occasion that main-
tains thinking about an issue for a moderate period (a school board meeting, a
farily discussion about whom to vote for, our experimental setting), variations in
topic interest may not account for variations in modeling. At least, across a
variety of studies, no such influence emerged. Second, personal involvement in
an issue perceived as vexed does yield a gain of about a factor of two in
completeness of situation modeling albeit at a coxt of enormous time investment.
There is no evidence one way or another as to whether people are more likely to
take a balanced view of issues that are very important to them, personally.
Finally, many occasions that call for careful reasoning are not crucial life deci-
sions. With all these considerations in mind, it seems that motivation, although
plainly important, probably does not fully account for sparse and biased situation
modeling or allow us to be sanguine about the quality of reasoning in everyday
life.

DOES LACK OF KNOWLEDGE ACCOUNT FOR
FAULTY SITUATION MODELING?

Recent research on expertise has emphasized the role of context-specific sche-
mata in performances that might be taken to involve mostly general reasoning
abilities (¢f. Chase & Simon, 1973; Glaser, 1984, Rabinowitz & Glaser, [985).
With this in mind. it is natural 10 wonder whether the variations in subjects’
reasoning as gauged in the experiments described heretofore might simply reflect
their knowledge of the issue. To be sure, an effort was made to choose issues that
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students would not actually study as part of formal education. Nonetheless. older
and more educated persons would be more likely 1o know more about the matter
by chance, and individuals would, of course, vary in their degree of chance
knowledge.

In investigating the role of knowledge, we presumed that the knowledge most
directly relevant would be prior experience in thinking about the issue. One
might object to this on the grounds that more prior thinking might mean a morc
settled position on the issue. However, more prior thinking on a centroversial
issue, much of which would likely be in conversational contexts with more than
one side represented, ought to produce more familiarity with the structure of
arguments on both sides and thus a better situation model, however settled one’s
position. Consequently, subjects were asked whether they had thought about the
issue at all before. If they responded positively, they were asked to indicate how
much total time they had spent thinking about it in terms of number of minutes up
to an hour or number of hours.

In general, the studies did not show significant correlations between this
" prior-thought™ variable and everyday reasoning performance, as measured by
the counts of lines of argument, degree of one-sidedness, and quality ratings. In
one study, a significant correlation (r = —.34, p < .001) appeared between prior
thought and the number of prompts given by the experimenter to keep the subject
on the topic under consideration. But this relattonship did not correspond to the
quality of argument per se. However, it is understandable that a person who has
thought extensively about an issue is likely to be able to zero in on it better than a
person who is exploring it for the first time.

In sum, no evidence emerged for a relation between the quality of situation
modeling and prior familianty with the issues. But how could it be that prior
knowledge does not make a difference? The results suggest that knowledge of the
issues did not vary extremely widely in the subject population; had it done so,
surely situation modeling would have been affected.

DO VARIATIONS IN GENERAL INTELLIGENCE
AFFECT SITUATION MODELING?

As mentioned earlier, the studies reviewed here have found little improvement in
everyday reasoning ability in relation to either age or education. Such findings
suggest that skill in everyday reasoning may be primarily a function of innate
intellectual competence. The relation of 1Q to everyday reasoning skills speaks to
this issue.

Regression analyses of pooled student and pooled nonstudent data from the
major study reported by Perkins (1985a) provided estimates of the role of [Q). For
the student sample, sizable correlations emerged between 1Q and total number of
arguments (r = .47, p < .001) and between 1Q and other-side arguments (r =
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.32, p << .001), the latter considerably smaller than the former. The nonstudent
sample yielded a correlation between 1Q and total number of arguments of a
somewhat lesser magnitude (r = .29, p < .06) and a nonsignificant relationship
between IQ and other-side arguments (r = .10, n.s.). Subsequent studies re-
vealed similar correlations {r = approximately .3) between my-side arguments
and [Q.

The performance-versus-competence study, in which subjects were provided
with generic cues to stimulate performance, revealed a curious relationship be-
tween IQ and argument production. Although 1Q correlated significantly with
my-side arguments produced without prompting (r = .53, p < .02, n = 20). its
correlation with other-side arguments was nonsignificant and negative (r =
~.18, n = 20). This study was relatively small, but it points up an intriguing
pattern of correlations with [Q that is corroborated by data from other studies. To
pursue the issue, we pooled the performances of 99 students ranging from first-
year liberal arts undergraduates to first-year law school students and graduate
students. Analysis of the pooled data disclosed significant corrclations hetween
1Q and my-side arguments (r = .37, p < .001) but virwally no correlation
between IQ and other-side arguments (r = .08, n.s.).

In sum, certainly 1Q makes a contribution to well-elaborated situation models,
but there is an important caveat. It appears that people selectively tap their 1Q
when reasoning. The pattern that emerged shows weak to moderate positive
correlation between intelligence as measured by IQ and my-side arguments, and
virtually no correlation between 1Q and other-side arguments. Only in one sam-
ple of the large Perkins (19854) study do we find significant correlations between
1Q and other-side urguments, and these are considerably lower than the correla-
tions between 1Q and my-side arguments. In effect, people invest their 1Q in
buttressing their own case rather than in exploring the entire issue more fully and
evenhandedly.

DOES KNOW-HOW ABOUT REASONING
IMPROVE SITUATION MODELING?

Both the problem of one-sidedness and the fact that 1Q measures account for only
4 modest part of the variance in situation modeling demonstrate room for a major
role for know-how about reasoning. On the one hand, 1f peoplc knew better how
to handle situation modeling, perhaps they would do a better job of it. On the
other hand, it is also possible that people typically reason close to some kind of
performance ceiling. They are doing as well as they can, at least when not
afforded the luxury of many weeks to think out a problem, as with the subjects
who were making major life decisions.

This guestion was examined by a number of studies in which the authors
sought to modify the momentary or long-term know-how of subjects by giving
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directions or teaching strategies (Perkins, Bushey, & Farady, 1986). For example,
a study was designed in which an experimenter presented high scheol subjects
with an issue and instructed them outright to give as many reasons as possible,
even if they seemed insignificant, and to give reasons on both sides of the case.
The subjects’ performance following these instructions was then compared to
their previous, unaided performance. Inlight of the initial performance, subjects’
simply being told to generate many reasons and to attend to the other side of the
case evoked little change in number of my-side arguments but a substantial
increase (from 0.8 to 2.0, or a gain of 150%) in other-side argnments. This study
demonstrates that some know-how about reasening can be transmitted and im-
prove situation modeling simply by changing the broad demand characteristics of
the task. It is interesting to note, however, that just asking for more my-side
reasons did not yield gains.

If explicit directions can improve momentary performance so easily, at Icast
on the other side of the case. what about jonger term instructional programs that
support and encourage this sort of reasoning more than conventional instruction?
With this and related questions in mind, we examined the impact on students’
reasoning of a term in a high school debate class; the first year of a liberal arts
program noteworthy for its efforts to develop gencral reasoning skills; a semester
at a graduate school of education, focusing on students taking a course that
encouraged exploratory reasoning; and the first year of law school.

The preinstruction levels of performance were lackluster and resembled those
discussed earlier (Perkins, 1985a) of conventional education at the high school.
college, and graduate school levels. On the postiests. only the debate class and
the liberal arts program showed significant gains. These gains were modest: one
line of my-side argument for the debate class and 0.6 lines of my-side argument
for the liberal arts program. Nonetheless, such figures are substantially greater
than the average rate of 0.1 lines of argument per year of education from the
earlier studies. Interestingly, the gains appear only on the my-side part of the
performance, even though, at least in the debate class, emphasis constantly fell
on preparation for arguing either side of the case.

Another study (Perkins et al.. 1986) specifically examined gains in situation
modeling in response to metacognitive prompts. Subjects reasoned about an
issue until they had no more to say. They were pressed on this point, to be sure
that they were not holding back reasons that they did not think worth mentioning.
Then the investigator offered generic advice. For instance, when subjects men-
tioned no reasons on the side of the case opposite their own, the investigator said,
“You've mentioned some reasons why . . . [the conclusion]. Can you think of
any reasons, even though you might disagree with them, why someone might
say . . . lopposite conclusion]?”, This and other prompts not specific to the
issue served as scaffolding to support subjects’ continued exploration of the
issue. The scaffolds consisted of questions or instructions that, in principle, a
person could ask himself or herself.

o
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When the investigator provided the generic know-how after subjects thought
they had run dry, they were able to improve on their initial performances dramat-
ically in terms of both bias and completeness. In response to scaffolding, my-side
arguments increased by 1099 (3.8 new lines of argument), and other-side argu-
ments increased by 700% (4.9 new lines of argument). Because people can
balance and claborate their situation models with generic prompts from an inves-
tigator, it follows that, in principle, they can likewise scaffold themselves to
perform better. Their premature running dry, despite the experimenter’s general
urging to say more if they could and their apparent willingness to comply,
suggests that they did not know how to scaffold themsclves to be morc
generative.

But can people learn to scaffold themselves to reason more fully? To address
this guestion, a short, high-school-level course in situation modeling was de-
vised. The course consisted of 16 class sessions given at the rate of four |-hour
lessons per week. This was viewed as quite a short intervention, considering that
we hoped to affect well-entrenched habits of mental organization, Class content
consisted of a variety of ¢xercises, designed to facilitate generativity and atten-
tion to both sides of the case. For instance, subjects analyzed the arguments
contained in brief essays, wrote short arguments, and learned several strategies
to facilitate skilled situation modeling. In essence, this intervention sought to
provide basic know-how about generating arguments that are both evenhanded
and thorough.

The intervention had its principal impact on bias in situation modeling. Along
with a small, nonsignificant increase in my-side arguments, subjects showed a
significant increase in other-side arguments, producing onc other-side argument
before instruction but two afterwards (p < .001, one-tailed ¢ test). This is not all
that much, but it is more than an order of magnitude greater than the growth rate
of reasening performances without any special intervention. We also believe, in
retrospect, that much stronger interventions are possible through even more
direct attention to strategies and task demands than these teaching experiments
offered. It should be added that there is no presumption of lasting effects or
transfer beyond the instructional context. The principal aim of the experiment
was to demonstrate simply that change in solo performance s possible. Given
evidence that it 15, we argue that Jasting, transferable change is possible with
sufficient effort.

These results join with a larger corpus of lindings that suggests that cognitive
abilities of various sorts can be enhanced by instruction that cmphasizes meta-
cognitive awareness and the use of strategies. For example, in the area of read-
ing, Palincsar and Brown (1984) have demonstrated striking gains by students of
low reading ability in their retention and transfer of ability to a variety of settings
of reading. Schoenfeld (1982: Schoenfeld & Herrmann, 1982) has reported
substantial improvement in college students’ mathematical problem ~olving
through an intervention that emphasizes heuristics and metacognitive self-
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monitoring. Further results of this sort may be found in, for instance, Nickerson,
Perkins, and Smith (1985).

In summary, a variety of experiments argue that situation modeling can be
improved by direct or even semidirect instruction. Educational intervention can
improve the completeness of situation modeling and biased situation modcling as
well. The scaffolding study. in particular, forecasts that quite dramatic improve-
ments are possible if subjects [earn to scaffold themselves fairly fully in reason-
ing about an issue. Good situation modeling is. in substantial part, a matter of
know-how.

WHY PEOPLE REASON AS THEY DO:
A MAKES-SENSE EPISTEMOLOGY

This survey of several factors that impinge on situation modeling has trned up a
couple of puzzies that call for resolution. First of all, it appears that people could
easily develop situation models much better than they do. Why the shortfall?
Sccond, intelligence in the psychometric sense—IQ—appears not to contribute
as straightforwardly to good situation modeling as one might suppose. Why not?

The previous section suggests a broad answer to both of these questions. Good
situation modeling involves a certain amount of know-how. You need to know
about the traps of one-sided thinking, ways to provoke yourself to think more
thoroughly when you seem to be running dry, and so on. The shortfall in situation
modeling reflects a lack of this metacognitive know-how. The vexed relation to
[Q also is explained: More raw brain power, of the sort that 1Q supposedly
measures, does not necessarily yield better situation modeling uniess it is wisely
deployed. The know-how to do so is needed, too.

Okay as far as it goes, this explanation in terms of know-how nonetheless
seems fundamentally dissatisfying. The know-how in question is not that eso-
teric. Why do people not figure it out for themselves? Why are they not taught it
in schools? Why do they not pick it up from parents and friends? When nearly
every person almost effortlessly learns to speak a native language and navigate in
the complex environment of his or her town or ¢ily, why does some relatively
simple know-how about good situation modeling come so hard? It is almost as
though there were something in the way.

Perhaps what is in the way is a competing standard for good situation model-
ing. When people treat vexed issues like nonvexed issues and generate the barest
of situation models, presumably they have satisfied their criterion for “true” or
adequate situation modeling. The criterion appears to be that the model “makes
sense”: It hangs together well and displays high congruence with one’s most
prominent prior beliefs. Notice how little of 4 situation model this standard
requires. A bald assertion of a claim without reasons can hang together well and
display high congruence with prominent prior beliefs. In such a case, the claim
seems self-evident. Even if a person has to work a little harder to build a model,

5. EVERYDAY REASONING AND THE ROOTS OF INTELLIGENCE 99

the person only has to get to the point of telling one story about the situation that
weaves together the facts in one way, from one point of view, congruent with the
person’s prior beliefs. Then the model “makes sense.” When sense is achieved,
there is no need to continue. Indeed, because further examination of an issue
might produce contrary evidence and diminish or cloud the sense of one’s lirst
pass, there is probably reinforcement for early closure to reduce the possibility of
cognitive dissonance. Such a makes-scnse approach is quick. easy, and, for
many purposes, pertectly adequate.

To put a name to this syndrome, we have written before of people having a
makes-sense epistemology (Perkins, Allen, & Hafner, 1983). A person’s cpis-
temology refers to the person’s tacit or explicit grounds for belief. A makes-sense
epistemology is one in which the primary criterion of truth is making sense in the
sense just described. This is. of course, not an epistemology that a person
harbors explicitly as ant overt philosophy. 1t 1s a default epistemology, a pattern
that the mind falls into as the simplest, more-or-less functional thing to do.

What makes this makes-sense epistemology so robust? A number of factors
can be suggested. First of all, it 1s quick, easy, and, for many purposes, perfectly
adequate. The criteria of hanging together and matching prominent prior beliefs
provide a fairly strong filter against bad models, particularly if one has had
considerable experience in the domain in question. Second, the makes-sense
epistemology suits well the character of the human organism as an information
processor of significantly linated capacity (cl. Newell & Simon, 1972} People
can stop thinking about something after achieving superficial sense rather than
pressing on to more complications. Third, the makes-sense epistemology pro-
vides a linc of ego defensc. If one thinks beyond what makes superficial sense,
one may find oneself pressed to question cherished belicfs about who one is or
what the world is like (cf. Paul, 1986, 1987).

Two puzzles were introduced earlier: why people do not build better situation
models when they easily can do so and why intelligence in the sense of [Q docs
not contribute more straightforwardly to good situation modeling. A first answer
points out that metacognitive know-how is crucial to good situation modeling but
is apparently lacking. But, why? The notion of a mukes-sense epistemology
helps us to explain why. The need for this metacognitive know-how is not very
salient, because a makes-sense epistemology keeps people pretty happy with
their beliefs and adequately functional most of the time.

HOW PEOPLE COULD REASON BETTER:
A CRITICAL EPISTEMOLOGY

It is useful to have a contrasting notion to the makes-sense epistemology just
outlined. One might speak of 4 critical epistemology (cf. Perkins et al., 1983). A
critical epistemology incorporates higher standards for good situation models. kt
is not enough for a particular story about a situation fo hang together: One must
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consider what other, rather different stories might also hang together. It is not
enough for a particular story to match one’s prominent prior beliefs: One should
check one’s data base of information and experience more thoroughly for incon-
sistencies. Often, one should seek further information. As we construe ii, a
critical epistemology includes not only this broad know-how about which criteria
to use for a good situation model but also heuristic know-how about how to build
a better model, for instance, how to think of more reasons, construct counterex-
amples, and so on. In addition, a critical epistemology incorporates ¢pisternic
feelings and values about objectivity, fair play, the importance of taking multipic
perspectives, and so on. In similar spirit, Scheftler (1982) wrote of the impor-
tance of “cognitive emotions™ in guiding cognition, and Paul (1986, 1987) wrote
of the importance of “strong sense” critical thinking, in which the thinker
willingly and objectively engages controversies between competing value and
belief systems.

Of course, by describing this critical epistemology we do not mean to create an
gither-you-have-it-or-you-don’t dichotomy between a makes-sense and a critical
epistemology but rather to define a direction of development. An epistemological
continuum exists, reflecting the soundness of the justifications offered for the
adequacy of situation models. These justifications range from bald, intuitive
assertions on the extreme makes-sense side to more complex, critical medels in
which an issue may be looked at from a variety of perspectives and may be
adjusted for inclinations in the direction of overgeneralization, bias, and other
common pitfalls of reasoning. Obviously, one can have a critical epistemology in
various respects and to various degrees. Also, everyday experience teaches that
we, as individuals, vary from occasion to occasion in the care we take as practicing
epistemologists. Sometimes, harried and hurried, the wisest person falls into the
pattern of a makes-sense epistemologist. Likewise, not very agile thinkers, in
circumstances that neither arouse their prejudices nor provoke indiffercnce, may
display much more of a critical epistemology than they usually do.

As noted earlier, a makes-sense epistemology works pretty well most of the
time. Perhaps it is worth a moment to stand back from our enterprise of trying to
explain why people reason as they do and contemplate how people should reason
4and why. Critical epistemologists clearly work harder than makes-sense epis-
temnologists. Why should they bother? A makes-sense model is often adequate.
Or is it? Makes-sense epistemology is obviously adequate for making the pletho-
ra of little decisions that arise during the course of a life. But people do not
simply adjust or fit in to a life. The more vigorous and compelling strands of
modern psychology and philosophy hold that reasoning is, in fact, constitutive of
what we take our lives to be. We do not just stub our toes on reality; we also
constitute or generate it. So. a makes-sense epistemology is constitutive of a
makes-sense sort of reality, in which a makes-sense sort of life is perfectly at
home.

A makes-sense epistemology becomes inadequate, though, when an unusual
situation arises in which there is little obvious congruence with one’s current
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beliefs. To make sense of such dilemmas, a hard-core makes-sense ¢pis-
temologist must work to avoid sceing incongruities even when they virtually
abound. Makes-sense epistemologists must conceive a life course that is rela-
tively simple and straightforward, and they struggle inefficiently when messy
problems arise. Unfortunately. into each life a few messy probiems do fall, be
they puberty, divorce, obstreperous children, car repairs, or death. Moreover,
modern times are fraught with complex decisions about environmental, eco-
nomic, and other issues that affect everyone. Because it tends to gloss over
tncongruities, a makes-sense epistemology leaves people ill-equipped for deci-
sions they have to make in such serious contexts. Because it is inadequate for
dealing with problems that afford no solutions that feel right, a makes-sense
epistemology constrains people from effectively helping either themsclves or
others when the needs are greatest. ‘

And what of critical episternologists? Critical epistemologists must also make
sense. To fail to do so is to become incoherent to onesclf and to one’s fellow
travelers, which is no help to anyone. But sense that is critically made is gener-
ally richer in its implications, in the constraints that it recognizes, and in the
options that it suggests than the sense to which people usually aspire. The
endeavor of critical thought approaches a situation not with the goal of avoiding
options and possibilities but with an inclination to create them through a deep
understanding of the situation.

The habits of the critical epistemologist equip him or her for even the most
difficult of decisions. These decisions cannot, of course, be made easily, but by
being able to generate several alternatives and consider more than one point of
view, a4 person can feel satisfied that he or she has made a reasonable decision. A
well-reasoncd decision is less likely to produce surprise or impotence in the fuce
of its consequences. Further, if we grant that people do really make the meaning
that is experienced as one’s life, then it is clear that critical cpistemologists,
individually and collectively, generate qualitatively different kinds of lives than
makes-sense epistemologists. Critical epistemology leads to the construction of
experience that is richer in possibilities and more manageable. Whether critical
epistemolagists are happier we do not venture (o say. But it scems plain that their
better models of the world afford more perspective, variety, and control over late
and fortune.

THE ROOTS OF INTELLIGENCE

What are the roots of intelligence, broadly construed? This question has been the
leitmotif for the present review. Everyday reascning is plainly an important
manifestation of intelligence. To examine what factors in the psychological
makeup of the individual make everyday reasoning more or less effective is to
examine the roots of intelligence.

This review of research has sought to disentangle several likely contributing
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factors: interest in issues, knowledge of specific issues, 1Q, and metacognitive
know-how. In embarking on such an enterprise, one can imagine a worst-case
scenario i which the findings indicate that everything contributes moderately in
a thoroughly entangled way, and no clear discriminations can be made. Indeed,
as a point of logic, such an outcome might seem almost inevitable. How could
interest, knowledge, 1Q, and metacognitive know-how nof each count enor
mously? Even to ask the question is to evoke analogies like asking whether
motors or wheels or gasoline are more important to a car: All seem transparently
part of the system that gets the result. However, despite these discouraging signs,
fairly clear answers have emerged about the relative contributions of these com-
ponents to everyday reasoning. What are these answers, and why do they come
out the way they do?

Prior Knowledge

The findings indicate a relatively minor role of prior knowledge about particular
issues to account for differences in good situation modeling. But how can this be,
particularly considering the contemporary research on expertise that has empha-
sized the importance of domain-specific schematic repertoires? In part, the result
is an artifact of experimental design: Issues were sought in which no subject
group was likely to have high expertise. However, there is a broader reason as
well. By its very nature, everyday reasoning constantly engages people in rea-
soning about problems in which they lack expertise. We have to vote for candi-
dates, consider referenda, advise friends, deal with squabbles in the work place,
make major purchase decisions, and so on. We cannot possibly accumulate real
expertise in all these things. In other words, everyday reasoning, because of its
eclectic reach, intrinsically involves reasoning as best one can with one's general
knowledge and experience about issues in which one probably does not have a
great deal of specific expertise. Moreover, the teaching and scaffolding experi-
ments show that the same general knowledge base can be brought to bear much
more or less fully on an issue, depending on how vigorously and evenhandedly a
reasoner probes.

Interest

The results suggest that interest plays a moderate role in building situation
models but not nearly as important a role as one might suppose. How can this be?
First of all, interest does not necessarily imply good situation modeling: A person
may have strong interest yet bring a strong initial bias to a situation, or a person
may have strong interest and no great initial bias yet fail to perceive how a
situation is vexed and hence not engage in a serious effort to build a careful
situation model. Moreover, even if interest straightforwardly promoted good
situation modeling, life presents an abundance of situations in which we ought to
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reason well yet do not have strong interest—or. at least, not self-interest. The
motivation, thus, has to come from a sense of responsibility.

ia

The results show a definite influence of IQ on situation modeling, but a some-
what oblique influence. Higher 1Q correlates with more generativity on one’s
preferred side of a case. However, situation models produced by individuals with
higher 1Qs tend to be more biased, not less, and still fall well short of thorough
elaboration even on the preferred side of the case. How can this be? As discussed
earlier, the sort of potency measurcd by 1QQ can be deployed more or less wisely.
Having a high TQ gives no guarantce of one’s using it well any more than having
alot of horsepower under the hood of your car guarantecs your driving the car
well.

Metacognitive Know-How

The results argue that metacognitive know-how about the demands, oppor-
tunities, and pitfalls of situation modeling has a very substantial influence.
Attitudes of objectivity, fair play, and so on, together with this know-how,
comprise a critical epistemology that fosters good situation modeling. Morcover,
such know-how can be taught, and such attitudes can be fostered.

How is it, then, that we do not see as much of this critical epistemology as we
would like in everyday reasoning? Our suggestion is that a makes-sense epis-
temology. with its tacit criteria that models hang together and match prominent
prior beliefs, dominates much of everyday reasoning and, indeed, serves tolera-
bly well in many situations. This makes-sense epistemology stands in the way of
people feeling a strong press for and trying to develop a more sophisticated
critical epistemology.

Here, of course, is where education can help. In normal educational practice,
there is very little direct teaching of a critical epistemology—in fact, there
probably is some undermining of it. Yet the opportunity to do better is clear. As
noted earlier, not only the present linc of investigation but a number of others
have produced results suggesting that cognitive skills in general can be im-
proved. Moreover, in many ways, the know-how and attitudes of a critical
cpistemology are fairly accessible—much simpler in outline than trigonometry.
Finally, an effort to teach something for which many people feel no great need is
hardly out of place in educational practice: A good deal of education sceks to
teach people things they feel no great need to know, such as trigonometry.
Indeed, the people may often be right. In the case of a critical epistemology,
however, we urge that they are wrong. Because a makes-sense epistemology
means that people are not likely to seek out a critical epistemnology for them-
selves, it becomes the responsibility of education to add the critical cdge to
everyday reasoning.
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