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Introduction

What Is Critical Thinking?
Critical thinldng is generally believed to be a special kind of

thinking that is on the decline. What sets it apart from types of think-
ing that might be called "uncritical" and whether it has been developed
adequately seem undear, but there is a growing consensus that think-
ing critically is a highly desirable behavior. Whatever critical thinking
is, teachers will be expected to play a key role in developing it more suc-
cessfully. Encouraging teachers, then, to think about and define critical
thinking for themselves should serve that end. This series of mono-
graphs examines assumptions underlying our current understanding
of critical thinking for the purposes of developing more effective in-
struction in reading and the other language arts.

In practice, critical thinking is an integrated performance involv-
ing lots of different kinds of thinking although this is not the impres-
sion one would get looking at curriculum guides, in which objectives
for teaching critical thinking have often been segmented to target the
development of numerous discrete skills. Thus the guides ignore the
complex interrelationships of aspects of critical thinking that are, at
best, merely juxtaposed on lists of skills to be taught separately.

Some people, however, see critical thinking as a web of different
kinds of thinking dictated and woven by the particular situation and
context in which it occurs. Thinking is not just comprehending, but is
a generative, "creative;' knowledge-producing process. This newer
definition of critical thinking would see the monographs in this series
about critical thinking as themselves examples of critical thinking. Ex-
amining underlying assumptions, reaching new conclusions, and
taking new action is what critical thinking is all about; and that is just
what the authors of the monographs in this series aim to accomplish.

A semiotic perspective on critical thinking

Marjorie Siegel and Robert Carey hope this monograph will en-
courage their readers teachers especially to consider the notion
that thinking critically is a matter of reading signs that it is, in fact, the
function of signs that makes reflective thinking possible. Since the
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study of semiotics shows how signs work, Siegel and Carey are eager
for their readers to take a semiotic perspective on critical thinking.

Our understanding of critical thinking is a construction of signs,
which enable us to think critically about critical thinking itself. This
monograph encourages its readers to do just that, beginning with the
prevailing logical and "rational" analysis of critical thinking that is rep-
resented by Robert Ennis. This traditional definition recommends pat-
terned, relatively context-free applications of thinking skills that can, if
valid, be isolated and sequenced and taught.

What Siegel and Carey hope the reader will discover, however,
is the semiotic perspective on critical thinking recommended by the
work of American philosopher C. S. Peirce. As Peirce formulates it,
semiotics provides an alternative to traditional notions of logic and
consequently helps ir, rethink what counts as logical, critical thought.

The role of language in thinking
Whether a society was literate or illiterate is not a dependable

measure of the quality of that society's thinking. What has distin-
guished one society from another has not been the ability to think logi-
cally, but rather the communication system used in thinlIng. Art was a
more important communication system in some societies; dance in
others; and so on. Persons in such societies used all the forms of think-
ing we currently use. We have a tendency to assume otherwise be-
cause we do not value some communication systems as much as we
value the one that is dominant in our society namely language.

Many persons suggest that language allows us to think com-
pletely different thoughts than persons who think in other com-
munication systems, such as music, art, math, etc. Marjorie Siegel
(1984) calls this "verbocentrism." Others question whether written lan-
guage allows us to think differently than was possible in societies that
communicated only with oral language. The literature refers to this as
"the literacy-logic debate."

If critical thinking is not reliant on language, what role does lan-
guage play in critical thinking? For one thing, language allows in-
dividuals to name their world. In naming the world, some chunk of
subjective experience becomes objective. Language provides the signs
that make thinking public, and it does another thing: it allows Ian-
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Introduction

guage users to distance themselves from their knowing. Ideas can be
set aside, looked at, thought about, and evaluated.

Having a theory of critical thinking in which language plays a
key role opens up instructional potentials. Among key notions in such
a perspective of critical thinking is that of voice, what students achieve
when they name their world as they see it. Encouraging children to
develop voice requires establishing a low-risk classroom environment,
where ideas are valued. It means thinking of classrooms as com-
munities of learners having conversations and making connections. To
the student, it means being a thoughtful and responsible citizen while
using oneself and others collaboratively and collectively to change
one's stance in, and view of, the world.

Other monographs in this series will stress more explicitly im-
plications of theory and research for the classroom, but Siegel and
Carey indicate in Chapters 5 and 6 how a Peircean perspective is
reflected in a person's everyday thinking, how it can influence the way
a teacher teaches, and how it can help shape a classroom environment
that encourages critical thinking and voice.

Defining critical thinking too narrowly
Instead of defining critical thinking as a special kind of thinking,

the authors of these monographs argue that all thinking is critical. What
has happened, however, they argue, is that many educators have
come to regard critical thinking within a framework of limited be-
haviors that attempt to define some special kind of thinking. I often use
some version of the following scenario to suggest how that narrow
focus may have led to defining critical thinking in general and critical
reading in particular as a mere set of skills:

Researchers study some phenomenon involving language.
To communicate their findings, they develop categories which
describe what they believe they have seen happening. A team
studying reading, for example, may say it saw readers recalling
facts, summarizing, generalizing, making value judgments, etc.

Eager to understand a phenomenon as richly complex as
thinking, educators, publishers, and others are often only too
happy to reduce it to the symptom-like behaviors that have been
reported. They can (and do) translate them into a set of discrete
skills for instruction. Thus these activities observed in readers
become subcategories that are supposed to add up to critical

vii
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thinking while reading. Before long, they have been picked up
by curriculum specialists; and shortly thereafter, new instruc-
tional programs to teach the "key skills" believed to be involved
in reading critically appear on the market.

Given the problems inherent in writing about a complex
process simply even after it has been translated into various
observed behaviorssuch programs are inclined to order the
"skills of critical thinking" in some particular fashion that makes
sense to authors or editors. This encourages marketing such a
program as "a new developmental program in critical thinking."

Such programs tend to generate curriculum guides replete
with sequences and assessment instruments with matching
subskills. Accountable teachers get on board, each type of in-
structional materials endorses the other, and the definition of
critical thinking is confirmed. Researchers call this whole pro-
cess reification. Labels and practices associated with the labels,
not the phenomenon itself, become the object of attention.

At this point the process described above is soon apt to dic-
tate that the mastery of "basic thinking" be taught before "criti-
cal thinking" because it has been logically assumed that critical
thinking is only something that older children can do. That will,
of course, limit what is taught to younger children.

Seeing new relationships

Despite le tendency to create a curriculum inventory of it, criti-
cal thinking remains whatever it always has beennamely, what
people do in an attempt to understand and act on what they see, read,
hear, feel, etc. As simple as that sounds, teachers and other educators
need to think about all the factors and behaviors that process can in-
volve. Semiotics facilitates doing this while forcing a new look because
the semiotic perspective offers a fundamentally different way of think-
ing about thinking one that doesn't separate thought and action. It is
a rejection of behaviorist psychology and positivistic modes of inquiry,
both of which guide most current conceptions of critical thinking.

This monograph's introduction to the semiotic perspective
provides a thought-provoking departure for reconsidering what criti-
cal thinking is and what a better understanding of it suggests for the
classroom.

Jerome Harste
Series Editor
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Chapter 1

Beyond a Literal Reading
Detectives are critical thinkers extraordinaire, and none is more

impressive than William of Baskerville, the semiotic sleuth in Umberto
Eco's tale of murder in a medieval abbey, The Name of the Rose (1983).
Brother William noted signs continuously reading everything
around him. Like all detectives, he made sense of the world by inter-
preting these signs and generating hypotheses that might be worth
checking out.

William of Baskerville's cognitive moves are instructive and pro-
vide an apt starting point for an examination of criticalthinking. We are
introduced to Brother William's critical acumen early in Eco's story. A
monk has been found murdered, and Brother William is called to the
abbey to solve the mystery. As he and his young scribe, Adso, approach
the abbey, they are surprised to meet the cellarer, the monk in charge
of provisions.

It is early morning, and the cellarer is leading a party of monks
and servants out beyond the walls of the abbey. Familiar with the or-
derly pattern of monastic life, William recognizes that the scene before
him is unusual. The doubt he feels sets his inquiring mind in motion.
What might this event mean? What might explain it? He has already
begun to interpret the evidence around him when the cellarer stops to
greet him. William responds with the following observations:

"...and I appreciate your courtesy all the more since, in
order to greet me, you hive interrupted your search. But don't
worry. The horse came this way and took the path to the right.
He will not get far, because he will have to stop when hereaches
the iungheap. He is too intelligent to plunge down that pre-
cipitous slope...."

"When did you see him?" the cellarer asked.

"We haven't seen him at all, have we, Adso?" William said,
turning toward me with an amused look. "But if you are hunt-
ing for 3runellus, the horse can only be where I have said." The
cellarer hesitated. He looked at William, then at the path, and
finally asked, "Brunellus? How did you know?" (p. 23)

How did Brother William know t:iat the cellarer was searching
for a horse? This is the very question young Adso asks, as the horse is

Besides his best-
seller The Name
of the Rose, Eco's
works include A
Theory of Semi -
otics (1976), The
Role of the
Reader (7979),
and Semiotics
and the Philoso-
phy of Language
(1984). Widely
regarded as the con-
temporary scholar
offering the most
winprehensive
treatment of signs
and sign function-
ing, ECA ls equally
at home analyzing
the signifying
power of popular
culture and works
of literature. He is
Professor of Selld-
otics at the Univer-
sity of Bologna,
Italy.
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found and led back to the abbey. William's reply reveals his central at-
titude:

"My good Adso," my master said, "during our whole jour-
ney I have been teaching you to recognize the evidence
through which the world speaks to us like a great bo (p. 2.3)

Like his iconic colleague, Sherlock Holmes (see Eco and Sebeok,
1980, William of Baskerville understands that a literal reading of the
world wilt not solve the clime. His rejection of literal thinking is based
on the assumption that the world is "perfused with signs" - that a
broken branch and tracks in the snow do not point to themselves but
to something else-an animal perhaps.

This is the essential function of a sign - to bring something other
than itself into one's awareness; to show what the "evidence" might be
evidence of its meaning. But it is the appearance of the cellarcr that
sets Brother William's attitude of inquiry in motion. He uses his percep-
tions of the broken branch and tracks in the snow, along with his
knowledge of monastic life, to arrive at an hypothesis 1hat might ex-
plain why the cellarer is roaming the woods outside the abbey.
Together, his understanding of signs and his use of abduction - the
logic of discovery or hypothesis generation - makes him a semiotic
sleuth. He was moved, Adso tells us, "by the desire for truth, and by the
suspicion which I could see he always harbored that the truth was
not what was appearing to him at any given moment." (p. 14)

Critical thinking as reflective skepticism
Adso's summary highlights two important aspects of critical

thinking: skepticism and reflection. William of Baskerville does not
take his perceptions for granted. Because he knows that he lives in a
world of signs, he approaches it with a skeptical attitude. At the same
time, he does not doubt everything. Notice that it is only %1 het t he en-
counters an anomaly that he begins to reflect on the significance of the
cellaret's actions. Reflection allows him to consider various explana-
tions for these actions and, in so doing, move beyond a literal reading.

Critical thinking, as Brother William practices it, thus requires a
judicious mix of skepticism and boldness. Perceptions may be ques-
tioned, but eventually an hypothesis, however bold it might seem,
must be produced. Risk-taking is central to critical thinking, for an
hypothesis that is never generated can never be tested. Brother Wil-

2
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liam shows us that critical thinkers must ask two questions: Why? and
Why not?

The skeptical and reflective attitude that Brother William ex-
hibits characterizes recent definitions of critical thinking (Cornbleth,
1985; Mc Peck, 1981). For example, Cornbleth offers the following def-
inition:

The essence of critical thinking is informed skepticism, a trusting, yet
skeptical orientation to the world. It is active inquiry rather than
passive acceptance of tradition, authority, or "common sense."
(p. 13)

She continues:

Critical thinking involves questioning the ideas we encounter. It
is, therefore, a dynamic process of questioning and reasoning,
of raising and pursuing questions about our own and others'
claims and conclusions, definitions and evidence, beliefs and ac-
tions. (p. 13)

This definition and the one proposed by McPeck are consonant
with Brother William's approach to critical thinking, and, we would
argue, would be strengthened if their semiotic grounding were made
explicit. What we hope to show is that critical thinking is a process of
reasoning through signs.

The work of Charles Sanders Peirce, the American pragmatist
credited with the development of semiotic thought in modern times, is
especially useful here. Peirce was a scientist who was also devoted to
understanding the process of inquiry. Concepts such as skepticism,
reflection, and reasoning were cornerstones of his theory of inquiry
and as such can serve our goal of understanding the nature of critical
thinking.

A summary of current views of critical thinking will ground a
discussion of the relationship between Peirce's ideas and aspects of
critical thinking. We can then examine critical thinldng in the context of
everyday life and conclude with some comments on what a semiotic
perspective might suggest for instruction.

1 3 3

McPeck (1981)
defines critical
thinking as reflec-
tive skepticism. He
says, 'This skep-
ticism might ul-
timately give way
to acceptance but it
does not take truth
for granted. In-
stead, it considers
alternate
hypotheses and pos

p. 6)
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Chapter 2

Current Thinking
on Critical Thinking
Most educators would agree that critical thinking is a worthy

educational goal. There is less agreement, however, on how to think
about critical thinking. For some, critical thinking is a set of discrete
skills that can be used to evaluate statements in any discipline. For
others, critical thinking is a continuousprocess of reflection that occurs
in purposeful, domain-specific contexts.

These two perspectives on critical thinking will have a familiar
ring to reading and language educators. The first position is similar to
the basic skills argument that some reading educators make: break
reading down into component skills that can be directly taught and
mastered by learners- The second position has more in common with a
transactional model of reading in which comprehension arises from
the interplay of reader, text, and context.

Approaching critical thinking through logic
The debate over critical thinking centers around the attempt by

some scholars to define it in logical or rational terms, Stated in these
terms, the goal of critical thinking becomes sound reasoning. A task
analysis of this process results in a list of discrete skills which, when ap-
plied step by step, would assure sound reasoning.

Robert Ennis' paper "A Concept of Critical Thinking" (1962) is
frequently cited as an example of this sort of analysis. It was one of the
first attempts to offer a concept precise enough toserve as the basis for
research on teaching and evaluating critical thinking. Ennis went on to
develop and later revise the Cornell Critical Thinking Test (1961, 1971),
and other educators have developed curricula based on his list of criti-
cal thinking skills.

Recently, however, the analysis Ennis worked out has been as-
sailed as fundamentally flawed. Critics (e.g., Cornbleth, 1985; McPeck,
1981) argue that this set of skills misses the character of critical thinking.
The claim is that critical thinking is more an attitude than a collection of

1 5
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skills and, further, that it requires knowledge of the particular domain
to which the thinking is applied.

A review of Ennis' description of critical thinking is necessary
before summarizing the criticisms McPeck and others make of Ennis'
'basic skills."

Writing in 1962, Ennis argued that research on thinking had ig-
nored critical thinking. Psychology was still in the grip of behaviorism
in those days, resulting in an emphasis on associative thinking over
other forms of thinking. Hence, Ennis turned to logic to provide edu-
cators with a "comprehensive and detailed examination of what is in-
volved in making judgments about the worth of statements or an-
swers to problems." (p. 82) Logic was to provide the rules for correct
reasoning.

Ennis used the following procedure to develop a comprehensive
concept of critical thinking: 1) examine the literature on the goals of the
schools and also the literature on the criteria for good thinldng; 2) select
from this literature those aspects which come under the heading of
critical thinking, defined as the correct assessing of statements; 3)
elaborate the criteria for making these judgments; 4) simplify the result
by classifying some aspects under others that are logically more basic;
and 5) simplify this list further by logically analyzing them into basic
factors or dimensions of critical thinking (pp. 82-83). The result of this
task analysis was a list of 12 "aspects" of critical thinking culled from
the literature on informal logic:

1. Grasping the meaning of a statement.
2. Judging whether there is ambiguity in a line of reasoning.
3. Judging whether certain statements contradict each other.
4. Judging whether a conclusion necessarily follows.
5. Judging whether a statement is specific enough.
6. Judging whether a statement is actually the application of a

certain principle.
7. Judging whether an observation statement is reliable.
8. Judging whether an inductive conclusion is warranted.
9. Judging whether the problem has been identified.

10. Judging whether something is an assumption.
11. Judging whether a definition is adequate.
12. Judging whether a statement made by an alleged authority

is acceptable. (p. 84)

In addition, Ennis presented three dimensions along which
these aspects of critical thinking could be simplified: the logical dimen-
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sion, the criterial dimension, and the pragmatic dimension. These di-
mensions will be examined later in this chapter.

Although Ennis acknowledged that some logic books were as
comprehensive as his own work, he maintained that none attempted
to simplify the various aspects of critical thinking into some basic fac-
tors. Ennis claimed it is this attempt to simplify the dimensions ofcriti-
cal thinking that allows for the development of a concept that may
serve as a basis for research on the teaching and evaluation of critical
thinking abilities.

Challenges to logical analyses
Ennis' program for developing a concept of critical thinldng has

a number of features that have been challenged by current work on
this topic. First, he sought a concept of critical thinking thatwas precise
enough to be tested empirically. For example, he suggests that the list
of 12 aspects of critical thinking he offers could be used to construct a
table of specifications for tests of critical thinking.

Indeed, Ennis viewed his work as an attempt to move beyond
the "vague" description of reflective thinking that John Dewey out-
lined in his classic How We Think (1910,1933). The fact that scholars like
Cornbleth (1985) have returned to Dewey's ideas indicates that re-
searchers have abandoned their quest for the precise skills Ennis
hoped to identify. Instead, most scholars argue that thinking is a com-
plex process involving beliefs, knowledge of the relevant domains, and
context. There is no scope and sequence chart for thinking as Dewey
defined it.

Second, Ennis was aiming for a comprehensive definition, one
that would cover all cases in which statements were to be judged. He
viewed his list of 12 aspects of critical thinking as ways to "avoid pit-
falls" in assessing statements. The implication is that there are general
"rules" people can follow to correctly judge statements and that these
rules can be applied according to the norms and standards of various
knowledge domains and contexts.

Here we encounter what appears to be a paradox in Ennis' ap-
proach. The search for precision leads him to identify a list of 12 critical
thinking skills that seem to be content- and context-free. At the same
time, the search for comprehensiveness leads him to incorporate sub-
ject matter knowledge and context into this list by explicating the

7
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criterial (by which he means the rules of judgment that have been es-
tablished by various disciplines) and pragmatic dimensions of the 12
skills. Nevertheless, the rules of logic remain the cornerstone of his
concept of critical thinking, as will be shown in the following section.

The logic of critical thinking
Logicians are interested in methods of reasoning. Their goal is to

develop methods that yield true and reliable knowledge in the form of
statements of this sort: "All objects made of wood float." Ennis
proposes that grasping the meaning of a statement such as this one is
the basis for all other aspects of critical thinking.

He explains that grasping the meaning of a statement involves
knowing what would count as evidence for and against it, and what
statements would contradict it. The sort of reasoning implied in this
description depends on knowledge of the relevant subject matter. And
yet Ennis emphasizes the logical dimension only, weighing more heav-
ily the syntax rather than the semantics of statements.

This emphasis on logic over beliefs, subject matter knowledge,
and context can be seen in Ennis' discussion of the fourth aspect of
critical thinkingjudging whether a statement follows necessarily. He
notes that this aspect is most often referred to when logical reasoning
is mentioned. The logical requirement of this sort of reasoning (called
deductive, syllogistic, or "if-then" reasoning) is stated: "A conclusion fol-
lows necessarily, if its denial contradicts the assertion of the premises."
(p. 87) Ennis then goes on to list the rules of logic that have been devel-
oped for different types of deduction:

1. The rules for handling equations and inequalities.
2. The rules of if-then" reasoning, such as: Denial of the "then -

part" requires denial of the "if- part;' but not necessarily vice
versa.

3. Therulesfor categorical reasoning,which maybe summarized
as follows: Whatever is included in a general class is included
also in whatever that general class is included in, and is ex-
cluded from whatever that general class is excluded from.
(pp. 85-86)

The spirit of Ennis' approach is captured in his concluding com-
ment on this aspect of critical thinking. He writes:

This aspect extends along the logical dimension only. There are
no extenuating circumstances. Either a conclusion follows ne-
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cessarily or it does not It is partly because these decisions can
be so carefully and neatly systematized that deductive logic is
given so much attention in logic courses. (p. 86)

The dominant theme in this passage is the application ofprecise,
general rules. judging the relationship between a premise and its con-
clusion is a straightforward process that does not vary across situa-
tions. Despite Ennis' insistence that meaning is the core of the process,
one gets the feeling that it is the shape of the argument that is most
central.

Ennis attempts to include the role of the relevant knowledge
domain and context in his "dimensional simplification." As noted
above, Ennis hoped to simplify the list of critical thinking skills by ex-
amining them in light of three dimensions: the logical dimension, the
criterial dimension, and the pragmatic dimension. The logical dimen-
sion is concerned most directly with judging the relationship between
words and statements. Ennis suggests, for example, thatpersons com-
petent in this dimension will know how to use logical operators like all,
some, and so on, as well as the meaning of basic terms in the discipline
to which the statement pertains.

The criterial dimension involves knowing the criteria, derived
from various disciplines, by which to judge statements. For example,
the eighth aspect of critical thinking is judging whether an inductive
conclusion is warranted. A simple generalization about experience is
one such situation. Ennis lists four general rules which would be called
into use in judging whether a generalization about experience were
warranted. These rules include knowing how to adequately judge
samples (e.g., the need for unbiased samples), knowing that a bulk of
reliable instances is needed, and knowing that there can be no counter
instances. The fourth rule states explicitly that the generalization is
warranted if it fits into the larger structure of knowledge. Hence, dis-
ciplinary knowledge is acknowledged as a prerequisite for some
aspects of critical thinking.

Finally, the pragmatic dimension involves a judgment call with
respect to the purpose for judging the truth of the statement. The criti-
cal thinker must decide whether a statement is "good enough for the
purpose." (p. 85) An example of the pragmatic dimension is provided
in Ennis' discussion of how to judge whether a statement is specific
enough. He says that the statement "Education has disappeared from
the schools" is not clear enough if the purpose is to decide upon a
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school district's budget. But in a war-torn country, this statement may
be specific enough tc report to the country's leader (p. 86). This ex-
ample suggests that critical thinking is more context-dependent than
initially suggested by the list of critical thinking skills.

Mc Peck begins his critique of Ennis' concept of critical thinking
by proposing that logic may be a necessary condition of critical think-
ing, but it is not a sufficient one. McPecKs point is that logic plays a
relatively minor role in critical thinking when compared to knowledge
of a specific field. In other words, Mc Peck believes that a critical thinker
would not be able to follow the rules of logic Ennis presents unless he
or she had a good working knowledge of the particular domain. In-
deed, Mc Peck claims that the logic people use when judging specific
statements is defined by the knowledge domain and is not indepen-
dent of it. The fact that Ennis explicates some of the skills on his list
without including the criterial and pragmatic dimensions suggests that
for Ennis logic is primary in his concept of critical thinking, whereas
domain-specific knowledge and context are secondary.

Mc Peck then points out the irony of Ennis' work, namely, that
his most original contribution to understanding critical thinking the
three dimensions of the concept is also responsible for the inade-
quacy of his definition. By including various dimensions, Ennis shows
that critical thinking cannot simply be a matter of having certain skills
(the 12 aspects of critical thinking he lists); each of the three dimensions
illustrates how skills must be used in conjunction with the relevant content
and =textual features of a situation, that is, with the purpose and mean-
ing of the statement to be evaluated in mind. But if the contextualized
nature of critical thinking is taken seriously, then a general procedure
for the correct assessing of statements cannot In specified. Thus, Ennis'
definition collapses in on itself. .

It is as if Ennis was aware of the limitations of a general proce-
dure and so tried to qualify it, while stillTetaining the general character
of the model. McPeck's argument is that a fundamentally different ap-
proach is needed, one which places domain-specific knowledge rather
than logic at its core.

The centerpiece of McPeck's argument is that domain-specific
knowledge is required in each of the dimensions identified by Ennis.
First, the logical dimension proposes that a person must judge the rela-
tions between words and statements. Ennis admits that the words and
statements must be understood if a statement is to be judged, and Mc-
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Peck emphasizes that such judgments depend on an understanding of
the specific domain of knowledge.

The second dimension of critical thinking, the criterial dimen-
sion, is also linked to knowledge of a particular field. Mc Peck's argu-
ment regarding the criterial dimension is that it is defined in terms of
the standards used to evaluate statements in particular domains of
knowledge; and since there are numerous domains, each with its own
standards of assessment, the criterial dimension cannot establish a set
of skills that will apply to any and all knowledge domains.

The role that domain-specific knowledge plays in the workings
of the pragmatic dimension makes it dear that Ennis' list of critical
thinking skills could not actually contribute to the correct assessment
of statements. Mc Peck points out that the pragmatic dimension in-
volves "judging, in context, when one has 'enough' evidence in light of
the statement's purpose and practical consequences" (p. 49); and he
concludes:

In effect, the pragmatic dimension places critical thinking
squarely in the arena of an infinity of possible kinds of judg-
ments with an infinite number of possible consequences. This
is because the purpose and contexts of assertions vary inde-
pendently and unpredictably. (p. 51)

This is a dear rejection of critical thinking as a context-free ac-
tivity. Critical thinking, for Mc Peck, is always thinking about some-
thing in some context for some purpose. Therefore, the correct as-
sessment of statements cannot be specified and cannot, in the end,
define critical thinking (McPeck, 1981).

New definitions of critical thinking
These criticisms of the "basic skills" approach to critical thinking

have been echoed by others (e.g., Cornbleth, 1985; Kuhn, 1986; Perkins,
1985). Among these scholars, there is some agreement that critical
thinking is "informed skepticism" (Cornbleth, 1985) or "reflective skep-
ticism" (McPeck, 1981).

The emphasis on skepticism, reflection, and domain-specific
knowledge in these definitions is an attempt to capture the dynamic
and complex nature of critical thinking. These writers propose that
critical thinkers are better equipped with a skeptical attitude than with
rules on how to avoid pitfalls in thinking.
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Whereas Ennis takes skepticism for granted (i.e., judging state-
ments presumes there is some doubt that they are true), this attitude is
central to the definitions cited above. Deciding that a statement should
be critically scrutinized may be more important (and more difficult to
teach) than the actual analysis (Sternberg and Martin, 1988). And, of
course, making such decisions depends on knowing the subject mat-
ter. We can only recognize non,ense against a background of mean-
ingfulness.

The importance of focusing on the attitude and subject matter
knowledge of critical thinkers becomes clear when the issue of transfer
is considered. It would be hard to find a teacher who did not believe
that the goal of instruction is to help students transfer whatever skills
are being taught in school to situations encountered outside of school.
And yet, transfer effects have been elusive the bane of most instruc-
tional programs aimed at developing thinkers. Scholars promoting a
new definition of critical thinking agree that this "transfer dilemma"
(Kuhn, 1986) will not be resolved if critical thinking is defined as a list of
general skills, as Ennis does; it can only be addressed by examining the
actual process of thinking (critical or otherwise) in everyday contexts.
The concern, in other words, is that students will not use what they've
been taught about critical thinking if it bears no relation to the sort of
thinking required in out-of-school situations.

Further limitations of logic
Here another drawback of a narrowly conceived and universal-

ly applied view of logic becomes apparent. For example, in "everyday
cognition," thinkers are rarely concerned with the truth value of state-
ments; instead, they encounter decisions to be made, problems to be
solved, and the like. Moreover, "truth" is rarely the goal in everyday
cognition. As Johnson-Laird (quoted in Gardner, 1985) notes, "The
kinds of logic described by logicians simply seem irrelevant to normal
individuals. We do not construct truth tables and look up the result: we
do not use formal rules of inference." (p. 362) Evidence from a number
of ethnographic studies (Murtaugh, 1985; Scribner, 1984) suggests that
in the ill-structured, purposeful world of everyday cognition, human
thought is practical and opportunistic. In a statement reminiscent of
Ennis' pragmatic dimension, Rogoff (1984) says:

[Thinking is a practical activity which is adjusted to meet the
demands of the situation. As such, what is regarded as logical
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problem-solving in academic settings may not fit with problem-
solving in everyday situations, not because people are "illogi-
cal" but because practical problem-solving requires efficiency
rather than a full ahl systematic consideration of all alternatives.
In everyday situatiox thought is in the service of action. Rather
than employing formal approaches to solving problems, people
devise satisfactory opportunistic solutions. (p. 7)

Logic, in the traditional sense of the term outlined thus far, fails
the critical thinker in one more important regard, and thatis in generat-
ing hypotheses. McPeck (1981) notes that logic can help eliminate hy-
potheses but not provide them (cf, Perkins, 1985). McPeck continues,
"In the most common problem-solving situations within disciplines
and working fields of knowledge, the most difficult and perhaps
most important phase is that of producing a hypothesis...that is
worth checking or trying out." (p. 15) Scientists and detectives, who
are usually held up as examples of critical thinkers, often argue that the
key to their work is the proper framing of the problem as an hy-
pothesis. Once that is accomplished, the solution is not long in coming.

One way to summarize the criticisms of Ennis' work is to say
that he failed to capture critical thinking as people actually use it.
Dewey (1933) himself recognized the limitations ofa logical analysis of
critical thinldng. He wrote:

[Logical] forms apply not to reaching conclusions, not to arriving
at beliefs and knowledge, but to the most effective way in which
to set forth what has already been concluded so as to convince
others...of the soundness of the result [emphasis added] (p.74)

From Dewey's perspective, the 12 aspects of critical thinking
Ennis proposed would not constitute the process of critical thinking;
they represent the product of such thought. Dewey concluded:

The logical forms that characterize conclusions reached and
adopted cannot therefore prescribe the way in which we should
attempt to arrive at a conclusion when we are still in a condition
of doubt and inquiry. [emphasis added] (p. 75)

Current work on critical thinking suggests that limiting it to a set
of logic rules will produce a concept of critical thinking that is easily
measured but inadequate in practice. Educators must be wary of def-
initions of critical thinking that create yet another gulf between what
children are taught in school and what successful critical thinkers do in
the context of daily tasks. Language educators in particular are already
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too familiar with this gap; witness the "Friday spelling test" syndrome
in which children who can spell the words on the test have r,o strate-
gies for solving spelling problems encountered in the course of pur-
poseful writing.

The definitions put forth by Mc Peck and Cornbleth hold more
promise for educators than Ennis' definition. In describing critical
thinking as a reflective process motivated by skepticism and carried out
in the context of a particular knowledge domain, they seem closer to
capturing what critical thinkers, like scientists and detectives, seem to
do. But without a dear understanding of the nature of reflection and
skepticism, there is a danger that these concepts will be regarded as
"fuzzy," inadequate for the purpose of curriculum building. Educators
will need to defend instructional settings that foster "reflective skep-
ticism" against those who would prefer a more precise and, hence,
"teachable" and "testable" critical thinking curriculum.

Semiotics offers one framework within which to clarify the
meaning of terms like reflection and skepticism. In addition, the semiotics
of Charles Sanders Peirce conceives of logic in such a way as to connect
it to the practice of critical thinking. Some background on semiotics will
provide the basis for considering reflection, skepticism, and logic from
a semiotic perspective.
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Chapter 3

The Roots ofa Semiotic Perspective:
C. S. Peirce and Semiosis

"It would be easy," Thomas Sebeok (1986) tells us, "to get the no-
tion that semiotics, which is now a chic undertaking in and out of the
academy, is a brand new subject born in the last fifteen years or so." (p.
14) But, in fact, the central concerns of semioticsmeaning, know-
ledge, cognition date back to the Greeks andwere given their current
shape by John Poinsot, an Iberian philosopher who published A
Treatise on Signs in 1632 (Deely, 1981, 1982; cf., Sebeok, 1986).

In this century, thinkers such as linguist Roman Jakobson and
philosopher Susanne Langer have been associated with semiotic
themes. Each explored questions related to the nature and use of signs
in communication and cognition. Scholars in disciplines as diverse as
anthropology, architecture, and art history have refigured their objects
of study so that the exchange of meanings through signs is the central
concern.

Semioticians thus cast a wide net. To them, all cultural phe-
nomena are essentially processes of producing and interpreting signs
(Eco, 1976). To them, the use of signs is so much a part of the human
condition that we are most properly classified as "Homo symbolificus,
man the symbol-monger." (Percy, 1982, p. 17)

The seminal work of C. S. Peirce (1839-1914) provides the basis of
much of what follows. Peirce was a contemporary of William James
and John Dewey and, along with them, is credited w:th the rise of the
American school of philosophy known as pragmatism. It is only recent-
ly, however, that Peirce's work on semiotics has circulated outside a
small circle of specialists. His ideas never achieved prominence during
his lifetime. Scorned by the academic community of his day, he died
penniless and relatively unpublished. Yet, he has come to be recog-
nized as "the most original philosopher our country has so far
produced." clisch, 1977; 4 Skagestad, 1981) And, though his work on
signs was carried out almost 100 years ago, it provides the starting
point for contemporary treatments of semiotic problems.
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The concept of reflection

Semiotic themes surface in current definitions of critical thinking
in the form of the concept of reflection. Reflection is usually described as
a matter of stepping back from whatever has been taken for granted (a
fact, a decision, a problem) and examining the ev:dence or basis for its
acceptance. For example, McPeck (1981) argues that "Critical thinking,
by contrast [to knowledge based on authority], requires knowledge of
the reasons that lie behind the putative facts and various voices of
authority." (p. 157) This statement suggests that cntical thinkers do not
accept facts at face value; instead, they challenge the status of facts as
given.

Critical thinkers are not satisfied with knowing just the outcome
of someone's reasoning; they want to examine the basis for the fact or
decision. In a sense, then, citical thinkers look back. They look back to
see what the basis for this fact or decision might be and how it came to
be accepted as reliable knowledge. But reflection is not solely a matter
of looking back to scrutinize a line of reasoning. It also entails a look
forward to see what a fact or decision might indicate beyond itself
what its consequences might be, what it might point to or signify.

The claim that critical thinkers reject literal thinking means that,
like William of Baskerville, they are not quite sure that the truth is what
is appearing to them at any given moment. And quest:oning the re-
liability or truth of something calls for an exploration of the meaning it
might come to have if it is acted upon. To restrict reflection and ul-
timately critical thinking to examining only the bases for claims, limits
critical thinking to the use of past tense. The actual use o, 7ognition in
daily life is characterized by meaningfulness, action, and a coasidera-
tion of potential consequences. It exhibits a tendency toward the use of
future tense, as Rogoff (1984) and others have shown. Hence, critical
thinkers must consider where their conclusions might tike them as
well as where these conclusions came from.

Cornbleth (1985) shows that this perspective on reflection is
grounded in the work of John Dewey. She nctes that Dewey took
reflective thought to be an "active, persistent, and careful consideration
of any belief or supposed form of knowledge in the light of the grounds
that support it and the further conclusions to which it tends." (Dewey,
1933; quoted in Cornbleth, 1985, p.13) Dewey's description of reflec-
tion involves the movement forward to possible conclusions as well as
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the more traditional movement back to uncover the grounds or bases
for some form of knowledge. This simultaneous movement forward
and back in reflective thought is made possibleby the signifying func-
tion. In other words, understanding the way in which one thing sig-
nifies or stands for another is central to understanding reflection and,
consequently, critical thinking.

The signifying function

Dewey explains the signifying function by noting how a dark
doud brings to mind the possibility of rain and thus "The seen thing is
regarded as in some way the ground or basis of belief in the suggested
thing; it possesses the quality of evidence." (p.10) Hecontinues:

This function whereby one thing signifies or indicates another,
thus leading us to consider how far the one may be regarded
warrant for belief in the other, is, then, the central factor in all
reflective or distinctly intellectual thought. (p. 10-11)

Dewey is making a connection between how something may
serve as the warrant for a belief with how something may serve as a
sign for something else. To make this connection, Dewey draws on
Peirce's description of how signs work and how meaning or signifi-
cance is established. In this way, Dewey serves as the conceptual
bridge between contemporary ideas about critical thinking and the
work of Peirce. Peirce provides an account of sign-functioning, a pro-
cess he called semiosis. This process explains how one thing can si
or stand for another.

Semiosis: The triadic relation
A proper understanding of semiosis begins with Peirce's defini-

tion of a sign: "A sign is something which stands to somebody for
something in some respect or capacity." (quoted in Eco, 1979, p. 180)
This definition clearly states that the sign is a triad, that is, the sign has
three components, none of which can be considered apart from the
others. (See Figure 1.)

The triadic nature of a sign can be illustrated by a preschooler's
response to a piece of environmental print. Nathria, age 3, was shown
a carton of Crest toothpaste and asked what it said. He responded,
"Brush teeth." (Harste, Woodward, and Burke, 1984) From the per-
spective of Peirce's definition of a sign, we could say that a sign (the
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configuration of print and graphics on the carton) stood for something
(Crest toothpaste) and in some respect (brushing one's teeth).

At first it may seem superfluous to think of a sign as having three
components rather than two; the most common understanding of a
sign is that one thing stands for another (signifier-signified; symbol-
concept). Why isn't it adequate, for example, to simply say that the
print setting of a Crest carton signifies brushing one's teeth? A re-
sponse based on Peirce would be that a dyadic relationship could only
describe how one thing relates to another in a mechanical way and
would say nothing about the most important characteristic of signs,
namely their ability to indicate some aspect of the meaning of that
relationship.

In other words, the significance of a triadic as opposed to dyadic
relation is that the representation of the object and the interpretation of
the object are coupled in one dynamic relation. Peirce accomplishes his
goal by proposing that the "standing -for" relationship results from the
mediating function of the interpretant, another sign, as well as the third
part of the triad. One thing stands for another in terms of a third (the
interpretant).

For Nathan, "brush teeth" functions as the interpretant; it's an
already existing sign that he uses to connect the print setting of the
toothpaste carton and Crest toothpaste. Stated another way, a sign is
not simply a substitute for something but shows up some aspect of the
meaning of that thing. ("A sign is something which stands to some-
body for something in some respect or capacity." [emphasis added]). Eco
(1984) explains this point in the following way:

Thus substitution...is not the only necessary condition for a
sign: the possibility of interpretation is necessary as well. By inter-
pretation...we mean the concept elaborated by Peirce, accord-
ing to which every intezpretan t, besides translating the...content
of the sign, also increases our understanding of it. (p. 43)

Nathan could therefore be said to be translating the Crest tooth-
paste carton as "brush teeth" and, as Eco might note, it is likely that his
response increases his understanding of the sign. Clearly, the signify-
ing function, or semiosis, has a generative impulse to it that opens up
possible meanings. The key point here is that the interpretant should
not be reduced to the representation of the object; "toothpaste" is not
the only possible interpretant Others might be "dentist," "mint -fla-
vored;' or "bedtime." Each of these possible interpretants contributes
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to the interpretation of the sign's meaning in a particular situation. This
range of interpretants also indicates that sign interpretation is bound
up with our actions in daily life. As Peirce noted, our world is perfused
with signs. We live in a symbolic world a world of meaning and ac-
tionand so context is embedded in the process of sign interpretation.
Considered in this way, semiosis lays the foundation for a view of criti-
cal thinking in which meanings can be opened up as well as closed
downthat is, critical thinking as both the creation and evaluation of
knowledge.

The implications of semiosis for critical thinking
To summarize thus far, understanding semiosis is important for

several reasons. First, semiosis shows that our knowledge of the world
is mediated. We don't just encounter shapes and sounds; we en-
counter a world made meaningful through the mediation of inter-
pretants networks of signs. Since we do not have dire ct knowledge of
the world since we know the world only through signswe cannot
expect that critical thinking will lead us to true knowledge.

Second, the triadic nature of the sign suggests that meaning is
not reducible to the sum of its parts. Peirce insisted that semiosis re-
quired the participation of all three components of the sign; each com-
ponent serves as a connecting link to the other two. The irreducibility
of the sign relation raises questions about the sort of approach to criti-
cal thinking that Ennis proposed.

Third, the fact that signs generate interpretants which point to
something other than what the sign represents suggests that sense-
making involves the creation of new ideas. This implies that we can't
evaluate knowledge without simultaneously generating knowledge.
Models which portray critical thinking as a matter of evaluating state-
ments by following the rules of logic step-by-step are unlikely to be
adequate. In the sections that follow, we will see that critical thinking is
a dynamic and non-linear process when examined in use.

Finally, what's intriguing about semiosis is that it both conceals
and reveals this swirl of interpretants to us. We don't usually think
about how we make sense of our world; we take sense-making for
granted, at least until we encounter something that doesn't make
sense.
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In light of the power of semiosis both to conceal and reveal
meaning, the last reason semiosis is important to understanding critical
thinking becomes apparent: it offers the possibility of reflection. The
very same process that is used to ascribe meaning to shapes and
sounds can be turned back on itself; we can pull our thoughts from the
stream of experience and take them as objects of thought themselves.
This process of examining our own thoughts is the act of reflection. We
turn first to Dewey and then to Peirce to uncover this essential aspect
of critical thinking.
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Chapter 4

Critical Thinking in Semiotic
Perspective: A Process of Inquiry
Dewey (1933) argued that reflective thought is not identical to

the signifying function (semiosis). It involves:

(1) a state of doubt, hesitation, perplexity, mental difficulty, in
which thinking originates, and (2) an act of searching, hunting,
inquiring, to find material that will resolve the doubt, settle and
dispose of the perplexity (p. 12)

The process Dewey describes fits Peirce's description of know
ledge. Peirce defined knowledge as a process of settling doubt and
fixing belief. In other words, to know was to inquire. His views are suc-
cinctly stated in the following passage:

To Peirce, knowledge is no longer regarded statically as a body
of propositions resembling a more or less finished building, but
dynamically as a process of inquiry. (Skagestaad, 1981, p. 18)

The image he used to capture this formulation was that know-
ledge is like walking on a bog:

[Me never have firm rock beneath our feet; we are walking on
a bog, and we can be certain only that the bog is sufficiently firm
to carry us for the time being. Not only is this all the certainty that
we can achieve, it is also all the certainty we can rationally wish
for, since it is precisely the tenuousness of the ground that con-
stantly prods us forward....Only doubt and uncertainty can
provide a motive for seeking new knowledge. [emphasis added]
(Skagestaad, 1981, p. 18)

There are several themes embedded in Peirce's account of
knowledge that should be noted, for they show how Peirce differs
from thinkers like Ennis, who rely on conventional logic for their con-
ception of critical or reflective thought. First of all, Peirce said that
knowledge is something dynamica process. This is an important
point because it does not limit critical thinking to making judgments
about static statements but, instead, brings reflective thought into the
realm of action and use.

Second, Peirce does not set up "truth" as the goal. Unlike prac-
titioners of conventional logic, Peirce understands that we ha- - to
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abandon any hope of knowing that something is true once and for all
and be satisfied with the idea that we can only be certain about some-
thing for the time being. In fact, he claims that the pragmatic stance
toward truth and certainty improves on traditional logic; for it is this
uncertainty that sets the Process of knowledge-making in motion. In
describing what for him was a process of inquiry employed by scien-
tists, Peirce comes closer to a description of how critical thinking is
practiced than any that traditional logic can achieve.

Peirce's view of logic
Peirce maintained that the process of settling doubt and fixing

belief is accomplished through deliberate and self-controlled thought.
As noted earlier, this is a special case of semiosis in which thought itself
becomes the object under consideration. This process, which Peirce
called reasoning (Snyder, 1986), was one part of his conceptualization of
logic.

What's important to understanding Peirce's contribution to crit-
ical thinking is that he did not limit logic to a set of rules for verifying,
or establishing, the truth of tho-ight. Snyder (1986) explains that Peirce
extended the realm of logic to indude both the process of establishing
a match between "forms of thought and forms of the natural world"
(Deely, 1981, p. 208) (semiosis) and the use of that process as part of a
methodology in settling doubts. This is what scientists try to do: estab-
lish a match between their descriptions of the world and the world as
an object. To arrive at an adequate description, Peirce found he first had
to explain how we make meaning or come to know the world and then
to show the ways we use that meaning-making process to both arrive
at and solve problems. Both semiosis and inquiry were part of logic.

Peirce's approach to logic grew out of his own experiences as a
scientist. He directed two fields of research during his 30 years at the
U.S. Coast and Geodetic Survey, which served as the chief scientific
agency of the U.S. Government at the time. The first area of research
was photometric studies of stars in a region of our galaxy, with the goal
of determining more accurately the shape of the galaxy. The other area
was pendulum-swinging determinations of absolute and relative
gravity so as to more accurately determine the figure of the earth.
(Fisch, 1986)
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In addition, Peirce was a chemical engineer and a mathema-
tician. But, as Max Fisch (1977) explains: "Peirce's devotion to science it-
self [was] his way of devoting himself to logic." (p. 32)

It was his experience as a scientist that led to Peirce's contention
that all knowledge is mediated by signs. And it was his scientific back-
ground that led him to posit a normative as opposed to an absolute
view of logic. Peirce argued that science is always undertaken by a
community of knowers and not individuals;norms for valid claims are
established by this community and do not exist independently of it. In
short, his was a social perspective on logic or inquiry.

The role of skepticism in inquiry

We have noted that for Peirce the process of inquiry is set in mo-
tion by doubt and uncertainty, but it's important also to note that
Peirce was not a skeptic. He argued that we cannot live with doubt on
a daily basis and therefore should not doubt that which we take to be
stable. In other words, we can't doubt everythingwe encounter or else
we'd never get out of bed in the morning.

The sort of doubt that is productive, then, is that doubt which is
felt. Most often the feeling of doubt arises when an anomaly some-
thing which doesn't make senseis encountered. Both McPeck (1981)
and Cornbleth (1985) have implicitly drawn on this concept of doubt in
defining critical thinking. For example, McPeck writes, "critical think-
ing requires the judicious use of skepticism, tempered by experience,
such that it is productive of a more satisfactory solution to, or insight
into, the problem at hand." (p. 7)

Likewise, Cornbleth says, "The essence of critical thinking is in-
formed skepticism." (p. 13) The skepticism they allude to is not friv-
olous or indiscriminate; McPeck claims that skepticism is judicious in
light of the norms and standards of the subject area in question. Like
Peirce, McPeck rejects "paper doubt" that doubt which is not actual-
ly felt as a basis for further reflection.

A cycle of reasoning

Peirce defined reasoning as a continuous cycle of abduction,
deduction, and induction. These three ways to make inferences can be
distinguished in the following manner: first, hypotheqesare generated
through abduction; the possible consequences of those hypotheses are
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then developed through deduction; finally, these consequences are
tested out against experience so that the hypotheses can either be ac-
cepted or modified.

At first glance, this three-fold division of inferences may seem
unnecessary. We commonly think of just two kinds of inferencing:
deduction and induction. But Peirce argued that induction actually in-
volved two different processes: one he called abduction, in which an hy-
pothesis is put forth as a tentative framework; and the other, he called
induction, in which this framework is tested by selecting particular in-
stances suggested by the framework (Deely, 1981; Fisch, 1986).

In abduction, then, the hypothesis that is generated provides a
tentative explanation of what is, at fust, unexpected and puzzling. On
the basis of incomplete information, one offers an explanation that, if
true, would show that the surprising observation is a matter of course
(H. Smith, 1988). The hypothesis that is adopted serves as a frame of
reference within which "trifles," as Sherlock Holmes called the percep-
tual judgments he continually made, become meaningful.

Anomalies, those perceptual judgments or observations that
seem unexpected, play a crucial role in abductive reasoning; they moti-
vate the formation of new connections among prior judgments in such
a way as to generate an hypothesis that explains the unexpected. Like
Sherlock Holmes, William of Baskerville depends on abduction to ex-
plain why he meets the cellarer on the path to the abbey. His hy-
pothesis, that the abbot's favorite horse has escaped and can be found
along the path leading to the dungheap, provided a frame of reference
for the myriad of perceptual judgments he made as he approached the
abbey. In an exchange reminiscent of Sherlock Holmes and Dr. Wat-
son, Brother William says to Adso:

"I am almost embarrassed to repeat to you what you should
know. At the crossroads, on the still fresh snow, a horse's
hoofprints stood out very neatly, heading for the path to our
left. Neatly spaced, those marks said that the hoof was small and
round, and the gallop quite regular and so I deduced the na-
ture of the horse [Peirce would say he has confused deduction
with abduction and should say he abduced the nature of the
horse] and the fact that it was not running wildly like a crazed
animal...."

"Yes," I said, "but what about the small head, the sharp
ears, the big eyes...?"
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"I am not sure that he has those features, but no doubt the
monks firmly believe he does....If the horse whose passing I in-
ferred had not really been the finest of the stables, stableboys
would have been chasing him, but instead, the cellarer in per-
son had undertaken the search." (p. 24)

And, if this display were not enough, Adso asks why Brother
William called the horse Brune llus. To this, William replies:

"May the Holy Ghost sharpen your mind, son!" my master
exclaimed. "What other name could he possibly have? Why,
even the great Buridan, who is about to become rector in Paris,
when he wants to use a horse in one of his logical examples, al-
ways calls it Brunel lus."

This was my master's way. He not only knew how to read
the great book of nature, but also knew the way the monks read
the books of Scripture, and how they thought through them. (p.
25)

Here we find a virtuoso performance of the kind of reflective and
skeptical thought that many scholars regard as fundamental to critical
thinking. Clearly, William of Baskerville demonstrates the relationship
between domain-specific knowledge (in his case extensive knowledge
of the world of nature and the world of monks) and hypothesis forma-
tion (in the form of abductive inferencing). When Brqther William's
reasoning is examined in light of the cycle of abduction, deduction,and
induction, it is clear that his pronouncements about the abbot's horse
are economical but limited to the status of a "maybe." This is not an in-
significant move; indeed, Peirce argued that abduction was the only
form of logic capable of starting new ideas. At the same time, the
"maybe" must itself become an object of reflection. This is the function
of deduction to draw out possible consequences of the hypothesis.
And, finally, this possible world must be compared to the "actual"
world (Eco, 1983), something that William did not do himselfbut left to
the monks.

Critical thinking: An attitude of inquiry
Peirce's ideas lend clarity to the idea that critical thinking is

reflective skepticism, and they offer new insights into the nature of
critical thinking. His explanation of semiosis provides the basis for un-
derstanding that reflection is not a linear process but one in which
problems and decisions can be evaluated in terms of both their bases
and their puteniial meaning or consequences. And his conceptualL.n-
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lion of logic as a process of inquiry, that is, as a process of generating
and refining knowledge through abduction, deduction, and induction
suggests that critical thinldng enables us to formulate the hypotheses
as well as investigate them.

Finally, Peirce recognizes that the sort of doubt which motivates
inquiry is the doubt that is experienced when an anomaly is encoun-
tered. This implies that critical thinking is always a search for meaning
and not for enduring truth; anomalies are always contextually defined
against the background of the networks of interpretants, or webs of
significance (Geertz, 1973), that comprise culture.

Together, these insights show that critical thinking is not a fun-
damentally different sort of thinking; it is a special case of ordinary
thinking. It's important to keep in mind that Peirce was interested in
describing the process of inquiry that scientists used to make sense of
the world, and therefore, meaning-making figures centrally in his con-
cept of reasoning.

The requirement that reasoning be deliberate and self-conscious
does not necessarily mean that critical thinkers show evidence of
evaluating the form of their thinking apart from the content. We are
left, therefore, with the idea that critical thinking is less a set of sure-fire
procedures than an attitude of inquiry.
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Chapter 5

The Practice of Critical Thinking
The discussion of critical thinking so far has described what

scientists and detectives do. But the practice of critical thinking is also
necessarily located in everyday situations, and such "ordinary' think-
ing can be characterized as "critical." In the world of everyday think-
ing, critical thinkers are reflective and generative; but their reflections
are aimed at problem definition and refinement in the context of pur-
poseful action.

People rarely end up looking like critical thinkers in contrived ex-
periments; they seem to trip over the very logical processes thought es-
sential to the task (Gardner, 1985). And yet, James Herndon (quoted in
Gladwin, 1985) maintains there is no "dumb class" in daily life; some-
how people are able to act in ways that seem reasonable despite the
poor performance exhibited in experiments calling for "pure reason-
ing," which usually involve abstract tasks stripped of purpose and
meaning. A close look at the thinking that grocery shoppers employ
while shopping may give some indication as to why shoppers look
critical and subjects in experiments look confused.

Thinking critically in the grocery store
Murtaugh (1985) studied the arithmetic procedures shoppers

use by asking 21 shoppers to "think aloud" as they shopped. One of the
things he found was that the shoppers generated, as well as solved,
their own problems. He writes:

Supermarket arithmetic does not begin with a well-de-
fined problem that calls for a specific numerical answer. In-
stead, problems begin when the shopper is in some doubt
about what item, or how many, to buy. The shopper then calls
upon any information that is available and relevant for making
the decision, inducing numerical information. (p. 192)

To show how shoppers think when shopping, Murtaugh pro-
vides the following protocol in which a shopper who has stopped to
buy apples decides how many to buy:

I just keep putting them in until I think there's enough.
There's only about three or four at home and I have four kids,
so you figure at least two apiece in the next three days. 'Mess.;
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are the kinds of things I have to resupply. I only have a certain
amount of storage space in the refrigerator, so I can't load it up
totally. Now that I'm home in the summertime, this is a good
snack food. And I like an apple sometimes at lunchtime when I
come home. (p. 188)

Murtaugh reports that if the shopper were doing straight arith-
metic calculations, she would have figured two apples times four kids
times three days minus four apples at home plus one for herself equal-
ling 21 apples. But the shopper only bought nine apples. Something
other than algorithmic thinking seems to be going on here.

In what sense can this protocol be said to show evidence of criti-
cal thinking? Clearly, this shopper's thinking is not internally consis-
tent and hence not "logical" in the traditional sense of the term. Not
only do the conclusions not follow from the premises, the premises
themselves are shifting and ad hoc. Recall that Ennis insisted that there
were no extenuating circumstances in deciding whether a conclusion
follows from its premises that either a conclusion follows or it
doesn't.

But from a semiotic perspective, it is clear that this shopper ex-
hibits an attitude of inquiry, or reflective skepticism, that allows her to
solve her problem (Peirce would say settle doubt) in accordance with
the relevant domain of knowledge (household patterns). The sort of
reasoning she uses is not linear. Instead of deducing out conclusions
from static premises (which would have led her to purchase more ap-
ples than she could store), she "closes the gap" between the problem
and its solution by simultaneously generating an hypothesis about
how many apples to buy and refining it in terms of the potential conse-
quences. Significantly the doubt she entertains is not "paper doubt"
but doubt that arises out of need. In short, the reasoning this shopper
uses is in the service of action; it functions in a context where she
defines the purpose and she decides what is meaningful. This, Mur-
taugh argues, is what distinguishes grocery store math from school
math and might give us some idea about why critical thinking might
not look critical in everyday situations.

In everyday situations the actor is focused on the problem, the
doubt he or she experiences; there seems to be less attention paid to the
strategies as strategies. This doesn't mean that reflection does not
occur. In the example above, the shopper reaches a decision based on
how many apples she currently has at home, how many her family
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usually consumes, and how much storage space she has available. She
weighs the potential meaning of her decision and not just the form of
the decision-making process.

In semiotic terms, her decision-making itself becomes an object
of thought; but the focus of decision-making is meaning. If the only
thing that counts as critical thinking is evaluating the form of the
process, then few people will look like critical thinkers in any setting. A
semiotic perspective makes it dear that humans live and breathe mean-
ing, and so critical thinking can never be adequately depicted if mean-
ing is not the core of the process.

Thinking critically in kindergarten
We may be able to locate critical thinking in the grocery store,

but can it be found in a kindergarten class? The following episode sug-
gests that we rethink the idea that critical thinking is a special type of
thinking.

Becky Reimer was working with several kindergarten classes
and was interested in collecting some writing samples from students.
She offered one child, Heidi, a blank piece of paper and said, "Heidi, can
you write your name and anything else you can write?"

Heidi said, "Okay," and produced the piece seen in Figure 2. As
she wrote, she said to herself, "Ah who cares I'll just copy. I know
how a Y goes because I'm copying." Heidi continued to copy words she

titeict; Le 2 LeY tiom
Fee t T6-2T/N(,

Figure 2: Heidi's uninterrupted writing
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saw in the room. Then Becky said, "Okay, Heidi, I'm going to write you
a letter now. Maybe you might like to write me a letter on this sheet of
paper. Let's see. 'Dear Heidi, I like your red dress. I like your white
apron. From, Mrs. Reimer."

Heidi took her blank piece of paper and pretended to write her
message while saying it aloud. "Dear Mrs. Reimer, I like your pretty
green outfit. From, Heidi." She placeheld her message with invented
cursive writing. She then began to erase the invented writing at the top
of the page and said, "Ah who cares? Except for I can just keep this
here," and she copied brown from the wall to represent dear. Then she
copied red to placehold Mrs. and left the invented writing for Reimer.

-----1--1-------,__,...,--..--................."'
.'1,'''''''''''.
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Figure 3 (a-d): Heidi's letter writing and revision

She continued to erase more of her scribbles and wrote "Jiaiw I"
and then "Heidi G." She added "BOO" to the bottom of her paper. (See
Figure 3.)

When Heidi read her letter to Becky, she pointed to the word yel-
low when she read green and told the researcher she just put "BOO"on
her paper for fun.

Heidi's initial response was to write her name conventionally.
The pragmatics of the situation (she was in school, interacting with an
adult; lists of words were displayed around the room) led her to inter-
pret the request to "write anything else you can write" as a request for
a list of conventionally spelled words. And so she copied the words Les-
ley, Mom, feet, and testing onto her paper.

Then Becky shifted to a more purposeful taskletter writing
and composed aloud while Heidi watched. When at was her turn to
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write a letter, Heidi used invented cursive script to placehold her mes-
sage (Harste,, Woodward, and Burke, 1984). Although her invented
script was a less conventional response than the list of words initially
produced, it indicated Heidi's understanding of the signifying func-
tion: written marks can stand for something else.

More intriguing, however, is the revision process that Heidi in-
itiated after reading her letter to Becky. It is as if the juxtapositioning of
Becky's conventionally scripted letter and Heidi's invented script
raised some doubts in Heidi's mind about the way written communi-
cation works in purposeful contexts. She paused and then began to
erase her invented writing and to replace it with color words copied
from a list displayed on her table.

This was not a random decision. It represented, instead, her
latest hypothesis about written communication namely, that words,
not invented script, make communication possible and that the choice
of words is not arbitrary but connected to the semantic field of the mes-
sage. The theme of both Becky's and Heidi's letters was colors. Hence,
it is not a surprise to find that Heidi adopted a strategy wherein color
words were used to communicate her message.

This may well be the only case in which copying words is an in-
stance of critical thinking! What's interesting about this literacy event
is that Heidi took the signifying function as an object of thought; this reflec-
tive action led her to reconsider her initial decision and allowed her to
use abduction to generate a new hypothesis about the written language
system. This hypothesis allowed her to make sense of what might have
been puzzling to her Becky's use of color words, not random words
or invented writing. It seems clear that Heidi exhibited an attitude of in-
quiry or reflective skepticism with regard to the task of writing a letter
or of writing what she knew and must therefore be credited with criti-
cal thinking.

Finally, this example suggests that critical thinldng is, at base, a
learning strategy. It provides a way to move beyond current boun-
daries to new arenas of thought In Peirce's terms, Heidi has dem-
onstrated Peirce's belief that knowledge is like walking on a bog; she
explored new hypotheses in order not to become mired in her present
world-view.

31

41

Heidi is clearly
responding to the
functional
aspects of com-
mitniattive con-
text. She is doing
what she perceives
as necessary to
create meaning.



Siegel and Carey

Chapter 6

Classroom Contexts
for Critical Thinking
Gladwin (1985) suggests that the reason there's no "dumb math

class" in everyday life is that math is not marked off as a separate "sub-
ject' but woven into the fabric of action; witness the fact that Mur-
taugh's shoppers did not think they were doing math at all. As noted
earlier, proponents of a basic skills approach to critical thinking rely on
traditional notions of logic as a set of general rules for evaluating rea-
soning and therefore want to develop curricula that separate form
from purpose and meaning.

Perhaps Gladwin's observation should serve as a warning that if
critical thinking is marked off in schools as a separate subject, we run
the risk of teaching students to regard critical thinking as something
that has no use in everyday life. If, on the other hand, critical thinking
in school is as purposeful and meaningful as critical thinking out of
school, then the transfer effects we hope for might be within reach.

Abductive environments

Other monographs in this series will offer valuable advice about
organizing classroom contexts that support the sort of critical thinking
we have described. On the whole, those monographs will emphasize
classroom contexts that are meaningful and purposefulthat en-
courage risk- taking and reflective skepticism. To this we would add
that classrooms which function as "abductive environments" offer
learners opportunities to engage in critical thinking. Too often, only
teachers are using abduction, the logic of discovery, in classroom set-
tings; they frame the problem that an anomaly brings to light and in-
volve students only in the use of deduaion and induction to solve the
problem (Short, 1985).

In abductive environments, students are encouraged to use
anomalies as starting points for learning. The advantage to the learn-
ers is that they experience hypothesis generation, that crucial but oft-
times missing dimension of critical thinking. In emphasizing the gen-
erative nature, we are rejecting the notion that critical thinking means
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only looking back at the basis for some decision; a nonlinear view of
critical thinking suggests that reflection is a search for meaning and
that that search is as much an exploration of where an idea might go as
it is a look at where the idea came from. Thomas Newkirk's (in press)
notion of reclaiming the essay as a form (and forum) for exploration is
one illustration of instruction that invites the sort of critical thinking we
have described.

Supporting critical thinking in classrooms
In dosing, we offer a vignette from a first-grade classroom (Rei-

mer and Hunsaker, 1987) to show how abductive environments sup-
port the process of critical thinking. In Linda Hunsaker's classroom,
reading is organized as a workshop in which the children select their
own reading materials. Students can often be found reading in pairs or
small groups as well as by themselves. The workshop concludes with a
sharing session during which children talk about what they've read
with the rest of the class. Often, reading experiences serve as a jumping
off point for writing experiences and other projects.

Monday's reading workshop usually includes reading the Scho-
lastic News. One Monday in November, the children found partners
and read through the magazine After 15 minutes, Linda called them
back to their desks.

"Rachel shared something interesting with me during our part-
ner reading time," Linda said. "Rachel told me after she had finished
reading the article about puffins that the article didn't say much. What
do you think?"

The children began to turn back to the front page of their mag-
azines and to reread the article. Linda asked, "Well, what did we learn
from the article?" The students offered the following statements:

Puffins swim.
Puffins fly.
Puffins live where it is cold.
Puffins eat fish.
Puffins live on the land in June and July.
Puffin babies are born in June and July.

The class agreed with Rachel that they'd learned very little about
puffins and began to formulate questions not answered by the article.
Forty-five questions were generated. They asked:
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"Do they kill men?""
"Do men kill them?"
"How do they protect themselves from danger?"
"Are they like penguins?"
"Where do they live?"

As the discussion continued, Erik looked carefully at the article
and noticed that the smallest print on the page was addressed to the
teacher and contained the information about where puffins live. He
raised his hand and asked why it was addressed only to the teacher.

The students began to brainstorm all the possible reasons the
author might have written the piece the way he or she did. They hypo-
thesized:

"There was not enough room."
"They didn't know enough to write more."
"Maybe they didn't think about it"
"They had other things to dono time."
"Maybe they didn't want us to learn that much about them."
"They wanted us to find out on our own."
"They wanted the teacher to tell us more."
"Maybe they thought we already knew a lot about puffins."
"Maybe they thought we couldn't read more words."

As a result of this discussion, the students wrote letters to the
editors of the magazine. They explained their concerns, recommended
changes, and asked how editors make decisions. This process of wing
anomalies to raise questions, frame problems, and motivate inquiry be-
came the basis of curriculum in this classroom for the remainder of the
year. Learning took the form of a "theme cycle" (Altwerger and Resta,
in press). Students explored various subject matter by considering what
they already knew, what they wanted to learn, and how they couldgo
about learning it. The reading workshop thus became a reading-writ-
ing-learning workshop in which teacher and students joined together
to engage in inquiry.

The incident which initiated theme cycles in this classroom il-
lustrates the characteristics of an abductive environment. Rachel ap-
proached the magazine with the understanding that reading is a
meaning-making process a learning process; hence, she expected the
article to teach her about puffins. When the piece failed to do so, she
paused and reflected on this situation. Her comment, "The article
didn't say much;' marked her surprise. Rather than accept the article
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on its own terms, she identified it as problematic. Her skepticism about
what she had learned set the stage for further reflection and inquiry.

Notice how the teacher supported the use of critical thinking by
her students. She did not "fitl in the gap" and tell them more about puf-
fins. She did not suggest that the class investigate the topic of puffins.
What she did instead was to share Rachel's comment with the class
and ask what they thought. In doing so, the teacher showed the
children that their questions were the important ones in the classroom
and that a skeptical attitude a "questioning the text" attitude was
valuable. Her message involved the notion that good questions are bet-
ter than right answers.

The teacher demonstrated how this attitude led to learning by
encouraging the students to return to the text and see whether they
felt there was a lack of information. After retelling the article in their
own words and deciding that important information was indeed miss-
ing, she invited them to generate any questions they might have about
puffins. They had many.

Interestingly, their rereading led to the identification of an
anomaly: some of the information they were hoping to find in the ar-
ticle was addressed to the teacher in small print. Why would the
authors do that? The children's hypotheses about this editorial de-
cision provided tentative explanations for what was, to them, a sur-
prise.

Many first graders would not be surprised to find such vacuous
articles in their copies of Scholastic News. But traditional definitions of
readability (short sentences, "easy" words) had not been a constraint in
this classroom. Students read a wide range of materials and used
whatever words they needed in their writing. The limited language
and concepts found in the puffin article broke the pattern of sense-
making that permeated their instructional world.

In their letters, the children not only requested more information
about puffins, but they also challenged the editors' norms for first-
grade reading. "Dear Editors," one child wrote, "I like your artide about
Puffins. But could you please tell more about Puffins?!? Why did you
tell only the teachers that they live at the Arctic?? Please write more."

Finally, this example of critical thinking in first grade shows how
the social organization of the classroom can contribute to the inquiry
process. It was because Rachel read with a partner (in this case, her
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teacher) that her comment became public and hence the impetus for
reflection. Furthermore, the multiple perspectives available in a dass of
25 first graders added to the fruitfulness of reflection. In fact, the in-
quiry process was opened up further by Erik's comment about the
small print for teachers. So, while Rachel may have initiated the
process, she was not the sole owner. It was the dass that retained
ownership of the inquiry.

In summary, the social organization of the dassroom context al-
lows children to engage in critical thinking, see it demonstrated by
their peers as well as their teacher, and come to value this process
(Harste, Woodward, and Burke, 1984).

In the end, it may be more productive to assume that children
enter school as critical thinkers. If critical thinking is not a special sort of
thinking but a special case of ordinary thinking and if we can locate the
practice of critical thinking in grocery stores and primary-grade dass-
rooms, then we may need to reconceptualize not only critical thinking
but our job as educators. Like other authors in this series, we believe
that our_ job will be less a matter of providing instruction in the "skills"
of critical thought than of offering support for and experience with the
attitude of inquiry (cf., Kuhn, 1986).

Education for thinking is the challenge of the 1990s, and it is
literacy educators who must take the lead in shaping the classroom
contexts that support critical thinking. We have been down the road of
isolated skills instruction before (cf., F. Smith, 1986). It may be that in of-
fering new ways of thinking about critical thinking, semiotics offers a
new road.
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Perspectives on Critical Thinking
This annotated bibliography was derived from searches of the

ERIC database designed and edited by the staff of the Clearinghouse
on Reading and Communication Skills.

The impact of Ennis' critical thinking skills
Beyer, Barry K "Critical thinking: What is it?" Social Education, 49 (4), April

1985, pp. 270-276. [EJ 316 045]
Developing an accurate, commonly accepted definition of critical thinking is ab-

solutely essential. Critical thinking is defined as the process of determining the authenticity,
accuracy, and worth of information or knowledge claims. It consists of a numberof discrete

skills.

Beyer, Barry K "Improving thinking skillsdefining the problem," Phi Delta
Kappan, 65 (7), March 1984, pp. 486-490. [EJ 294 947J

Identifies five obstacles to effective teaching of thinking skills, including lack of con-
sensus among teachers, lack of knowledge among teachers, mistaking of skills testing for
skills teaching teaching of too many skills in too little time, and testing that inhibits
students' thinking skills.

Beyer, Barry K "Teaching critical thinking: A direct approach," Social Educa-

tion, 49 (4), April 1985, pp. 279-303. [EJ 316 050]
A framework for teaching critical thinking skills is presented, and specific strategies

that can be used at key places in this framework are outlined. The framework requires that
teachers employ direct, systematic instruction.

Beyer, Barry K "What's in a skill? Defining the thinking skills we teach," So-
cial Science Record, 21(2), Fall 1984, pp. 19-23. [EJ 307 583J

7b improve the teaching of thinking skills, social studies teachers need to identify
and sdect a few key skills on which to focuscontinu ously throughout the K-12 social studies
curricula. They also need to identify the attributes of these skills. A model skill description is

included.

Blai, Boris Jr. "Thinking skills and intelligence." (1986). 12 pp. [ED 286 8301
This review of research and of the views of researchers prominent in the field of

thinking skill development discusses the role of thinking skills in the ability to formulate
problems, resolve issues, determine the most effective decisions, and create effective Muttons
to problems. The views of Edward deBono, Robert Ennis, Reuven Feuerstein, Matthew Lip-

man, David Perkins, Robert Sterling, and Arthur Wimberg are synopsized, as is research

regarding essential, higher-order, metacognitive, and episternic cognitive processes.

Bruneau, William. "The pleasures and perils of inference: Informal logic and
the teaching and doing of history," History and Social Science Teacher, 21
(3), Spring 1986, pp. 165-75. [EJ 346 278]
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Perspectives on Critical Thinking

Shows through examples how formal logic may be used to support historical
reasoning. Identifies five stages of thought required to construct sound historical argu-
ments. Includes a list of 16 logical fallacies.

Delattre, Edwin J. "Ethics and critical thinking throughout the curriculum."
Paper presented at the Annual Meeting of the National Association of In-
dependent Schools, 1981. 15pp. [ED 206519]

Educators can incorporate ethics and critical thinking into the curriculum in a
variety ofways, including focusing attention on the purposes and method of argument (i.e.,
stressing argument as a method of discourse in which claims arc supported by evidence);
showing students how to do deductive demonstration and confirmation and falsification of
hypotheses; introducing them to logic; involving them in writing assigmnents stressing
reason; cautioning them against simplistic dogmatism (the assertion that nothing needs to
be thought about because everything is already known);pointing out the pitfalls of absolute
relativism (the belief that nothing is genuinely right or wrong); and exposing than to les-
sons in Which ethics and critical thinking as well as their opposites are in practice.

Ennis, Robert H. "A concept of critical thinking," Harvard Educational Review,
32 (1), Winter 1962, pp. 32 [ED 021832]

Presents a dimensional simplification of theconcept of "critical thinking" ("the cor-
rea assessing of statements") which will provide a basis for research. Three dimensions of
critical thinkinglogical, criteria!, pragmaticaredistinguished; and 12 aspects of critical
thinking are identified and elaborated bya discussion of the Vimaisional makeup " of each
and by lists of criteria to be used in making judgments.

Ennis, Robert H. "Children's ability to handle Piaget's propositional logic: A
conceptual critique," Review of Educational Research, 45 (1),1975, pp. 1-41.
[EJ 120 197]

Presents DIMS' views about Piaget's theories of child development.

Ennis, Robert H. "Conditional logic and primary children." Paper presented,
at the Annual Meeting of the American Educational Research Assoca-
tion, 1970. 13 pp. [ED 038186]

Conditional logic, as interpreted in this paper, means deductive logic chamcteiud
by "if-then" statements. This study sought to investigate the knowledge of conditional logic
possessed by primary children and to test their readiness to learn such concepts.

Ennis, Robert H. "Logic in thinking and teaching,"High School Journal, 55 (6),
1972, pp. 278-296. [EJ 056 368]

Suggests things teachers can do and guidelines they can use in order to raise the
logical quality of classroom interaction and student abilities.

Ennis, Robert H., et al. Conditional Logic and Children, Corneal Critical Thinking
Readiness Project, Albany: New York State Education Department, 1969.
208 pp. [ED 040437]

Although experimental audio-tutorial methods were not effective in teaching con-
ditional logic to young children, many subjects learned it anyway.

Greenwell, James. "What good is philosophy?" Contemporary- Education, 49
(2),1978, pp. 113-114. [EJ 182410]
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Contends that a study of logic enables students to sec what constitutes valid argu-
ments and legitimate fallacies and enables them to apply this to situations in their lives so
they can make sound decisions.

Hay, Ellen A. "The critical thinking movement and its implication for the
teaching of speech communication." Paper presented at the 73rd Annual
Meeting of the Speech Communication Association, 1987. 12 pp. [ED 190
196]

Reviews the literature on teaching critical thinking skills and discusses its rdezzmice
for speech communication instruction. Definitions of critical thinking are discussed dif-
fering depending on point of view. Types of thinking skills programs are listed, including
the following: 7) general thinking skills programs that can finiction within a communica-
tion curriculum, 2) programs that concentrate on particular skills (such as argumentation,
persuasion, debate, and logic) in partiadar content areas, 3) progrmns that teach thinking
skills in isolation, and 4) programs designed specifically for speech communication classes.
Several theoretical bases for assessment are presented, and the merits of chile. 'it stand-
ardized measures are also debated. The implications of the critical thinking movement for
speech communication instruction, including the importance of cognitive and metacogni-
five aspects of instruction and the transfer of thinking skills to other contexts are dixussed.

Klein, Marv. "A stab at teaching comprehension of the conditional," Journal of
Reading, 19 (2), pp. 154-159. [EJ 125 708]

Concludes that if students learn "if-then" propositions, then their reasoning
abilities will improve.

Paul, Richard W. "Critical thinking and the critical person," 1986. 44 pp. [ED
273 511]

The work of four leading critical theorists (Robert Ennis, Harvey Siegel, Michael
Salver:, and R. S. Peters) is described and a distinction is made between the ; ;*tic ap-
proach of most critical thinking philosophers and the general approach of most cognitive
psychologists. A premise of the paper is that global insights into the obstacles to critical reflec-
tion, critical inquiry, and critical discussion on the part of students, lazchers, and the
general publicare crucial to sound design of critical thinking instruction. Teachers, however,
rarely grasp where and when the concept offreeaitical discussion is essential, what it means
to conduct it, and what is required to empower students to pursue it with understanding
and self-command.

Pearson, Allen T. "Can teaching be more logical?" Elements: Translating Theory
into Practice, 7 (2),1985. pp. 5-6. [EJ 133 962]

Attempts to outline a concept of logic that involves standards of correct reasoning
as well as some idea of how these might be carried out in a classroom.

Stewart, Bruce L "Teaching logic in grades 7-12: A literature review." Urbana,
Illinois: Bureau of Educational Research, 1978.41 pp. [ED 183 587]

Literature on teaching deductive logic in grades 7 through 12 is reviewed. Fourteen

studies are critiqued in tabular form.

Peirce's and Dewey's influence
Armstrong, Carmen L "Stages of inquiry in art: Model, rationale and implica-

tions," 1982 35 pp. [ED 223 608]
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The stracture of inquiry in art is presented as a set of 9 bdnvioral stages comparable
with creative press stags, iiich persons think in and about the visual mode ofpercep-
tion. The stages indwie bdirrotors identified by Dewey as factors or phases of reflective
thought and as stages in the pattern of inquiry. Thestages also show relatedness to problem
solving, critical thinking behaviors, and other delineations of inquiry that can be extended
into practice by art Michas.

Baron, Jonathon. "Reflective thinking as a goal of education," Intelligence, 5
(4), October-December 1981, pp. 291-309. [EJ 260 8051

Dewey's notion of "reflective thinking" is discussed. A model of phases of reflective
thinking is described: problem recognition, enumeration ofpossibilities, reasoning, revision,
and evaluation. WI phase has at least one parameta govmdng its operation and one rule
for setting the optimum parameter value. Sources of individual variability are discussed.

Berry, Elizabeth. "The unit process." Reprint from Educational Forum, March
1963, pp. 357-366. [ED 049 2001

Dewey and his followers sought a way to provide theyoung with conditions essen-
tial to thinking. For all practicalpurposes, they considered reflective thinking and problem
solving one and the same. Consapanly, a method of taiching was devised which was basal
on problem solving: the unit method. In practice, this method pennitsstudents to formulate
and answer sigadfiamt questions in their subject fields. Opposition to this method is usual-
ly based on an inannplete comprehension of what the unit method of teaching involves.

Cooper, Ted. "The concepts of knowledge of Peirce and Dewey the relation
to education," 1967.39 pp. [ED 010 852]

Summarizes the principal epistemological conceptc of pragmatism and of its off-
spring, Davey's experimentalism. Appraises briefly the nurjw differences between Pcirce's
seminal theory and Davey's adaptations that influenced later devdopments in educational
theory. Finally, posits a concordance between pragmatic epistemology and cognitive consis-
tency theories as illustrative of one of several dimensions for continuing study.

Emerson, Goldwin J., and Ayim,IVfaryann. "Deweyand Peirce on curriculum
and the three Ws,"Jourrial of Educational Thought, 14 (1), April 1980, pp. 23-
37. [EJ 229 265]

The first of these two companion papers presentsan account of Dewey's position on
the nature of growth and its implications for curriculum devdopment. The second paper
provida a critique of Dewey's concept of growthand sketches Mat C. S. Peirce would have
regarded as more viable alternativa.

Gardner, Martin. "Mathematical games," Scientific American, 239 (1), 1978, pp.
18-26. [EJ 185 868]

Describes the life and work of Charles Peirce, U.S. mathematicianand philosopher.
His accomplishments include contributions to logic, the foundations of mathematics and
scientific method, ami decision theory and potability theory.

Kitchener, Karen Strohm."Educational goals and reflective thinking," Educa-
tional Forum, 48 (1), Fall 1983, pp. 75-95. [EJ 287743]

Examines the nature of rep:awe thinking and its necessityas an educational goal.
The work of John Dewey, empiria approaches to reflectivejudgment, evidence of study ts'
ability to use it, and implications for educationare discussed.
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Lyne, John R. "Rhetoric and semiotic in C. S. Peirce," Quarterly Journal of
Speed:, 66 (2), April 1980, pp. 155-68. [EJ 225120]

Outlines Peirce's philosophy of rhetoric by examining his philosophy of signs and
skdching his specific program for rhetoric as a general way of 'rendering signs of
Suggests that Pdrce's work is part of a fully elaborated systan of inquiry and signification.

Maiorana, Victor P. 'The critical thinking dimension of John Dewey and its
impact on teaching." In Green, Judith (Ed.), et al. Educational Dimensions,
Issue 5, New York State Association of Two-Year Colleges, 1985. 47 pp.
[ED 264 923]

Chapter 4 in a printed forum of issuespertinant to education at the two-year college
level.

McCarthy, Joseph M. "Was Peirce an 'educational' philosopher?" Paper
presented at Annual Meeting of the New England Educational Research
Organization, 1971.16 pp. [ED 054 726]

Charles Sanders Peirce, the progenitor of an entire school of philosophy, profound-
ly influenced our educational syst an, yet secs curiously silent on educational questions.
This paper discusses his early upbringing and schooling, and his involvement in education
as a lecturer mid professor. The major focus is on Peirce's written thoughts on education,
which were sparse. The longest of these uns hi the form of a letter to Daniel Coil Gilman,
written January 13, 1878. It expresses Pdrce's thoughts on the organization and ad-
ministration of an academic department, as well as his conviction that in the teaching of
science 'the professor's object ought to be to let his pupil as much into the interior of scien-
tific thinking as possible, and for that purpose he should make his lecture experiments
resemble rod ones as much as possible.' He fdt that students who intended to be physicists
should be hi allomtory situation from about age 9 to 12 and than return at 18 or 20.Pcirce
also wrote on Inathemotical logic and its relation to education, and on the nature of the
university. He also gave consideration to teaching mathematics. His thoughts on education
were systenuitic and evolved in the light of his "pmgnintie Imliciples.

Orr, Leonard. "Intertextuality and the cultural text in recent semiotics," Col-
lege English, 48 (8), December 1986, pp. 811-823. [EJ 343 601]

Criticizes R. Scholes' application of French semiotics; clarifies C. Pdrce's and F.
Saussure's concepts of semiotics as applied to cultural semiotics, ezmnines the Internal Field

of &Praire, and mats an interpretive relationship between cultural text and epistane.
Discusses intatext !Lathy and concludes great implications for literary study by privileging
the literary text as a microtext within a specific cultural macrot at.

Rosen, Joan G. 'Problem solving and reflective thinking: John Dewey, Linda
Flower, Richard You ng,"Journal of Teaching Writing,6 (1), Spring 1987, pp.
69-78. [EJ 357 955]

Discusses the affinities between L. Flower's problem-solving nzethod, R. Young's
tagmernic invention, and Maw's reflective thinking, each strategy equally focusing on
dioices to be made allowing the thinker/writer to make order out of incongruity and dis-
sonance. Applies Datry's jive pizza of reflective thought to writing.

Ross, Wayne E. "The evolution of the relationship between reflective inquiry
and social studies education: Implications for the future." Paper
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presented at the Annual Meeting of the National Council for Social
Studies, 1985. 32 pp. [ED 276 677]

Following a brief discussion of the lack of definition and cohesion in the social
studies and the curriculum, the paper argues that the reflective inquiry rationale has had the
most signifiamt influence of all the alternative rationales for the field and its curriculum.
"Historical Development of the Reflective Inquiry Model" traces the development and
refinement of reflective inquiry from the cot tcepts of John Dewey through restatements by a
long line of educators. "Current Conceptions of Reflective Inquiry" examines two perspec-
tives on reflective inquiry; these have been described as the logical-analytical and reflective
skepticism models. "Criticisms of the Logical-Analytical Model of Reflective Inquiry"
criticizes the assumptions, nature, and application of the model most dominating current
inquiry presentations. "Implications for the Future: Fostering an Alternative Approach to
Reflective Inquiry" explores the opportunities, roadblocks, and prospects for reflective in-
quiry in sodal studies classrooms. An extensive reference section is included.

Van Sickle, Ronald L "Research implications of a theoretical analysis of John
Dewey's 'How We Think;" Theory and Research in Social Education,13 (3),
Fall 1985, pp. 1-20. [EJ 324 548]

John Davey's theory of reflective thought as presentee in "How We Think" (1933)
is analyzed, and components and relationships in the p ,...ess of reflective thought and
teaching people to think effixtively are identified. Implications o the research are discussed.

Perspectives on thinking related to semiotics
Brandt, Ronald S. "On creativity and thinking skills: A conversation with

David Perkins," Educational Leadership, 43 (8), May 1986, pp. 12-18. [EJ 337
463]

This interview with David Perkins, codirector of Harvard's Project Zero and
author of "The Mind's Best Work," focuses on the links between creative and critical think-
ing styles. Exercises in Venezuela's Project Intelligence are also discussed, along with pos-
sible curricular approaches to teaching skills.

Buescher, Thomas M. "Seeking the roots of talent: An interview with
Howard Gardner,"Journal for the Education of the Gifted, 8 (3), Spring 1985,
pp. 179-186. [EJ 319 912]

This interview with H. Gardner, a research scientist in neuropsychology, examines
his work on the emergence of symbols in children and the implications of early talent
development for gifted and creative children. He discusses his research on the multiple
talents comprising his conception of intelligence.

Coe, Richard M. "Closed system composition," ETC: A Review of General
Semantics, 32 (4),1975, pp. 403-412. [EJ 129 288]

Argues that freshman English courses reinforce Cartesian logic, i.e., logic charac-
terized by thinking in terms of dosed systems, and prevent students from grasping more
complex phenomena.

Cornbleth, Catherine. "Assessing skills and thinking in social studies." Paper
commissioned by the National Assessment of Student Achievement,
1986.22 pp. [ED 279 671]
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The paper addresses: 1) the meaning of cognitive skills and their role in thinking;
2) generic versus specific skills, and 3) implications for the National Assessment of Educa-
tional Progress (NAEP). Critical thinking is a skill frequently associated with social studies
learning. However, attempts to detail a task analysis of critical thinking skills have met with
problems: It is difficult to define a constant concept of thinking; thinking is rarely a pwcess
of linear steps; thinking about one question tends to raise others; and thinking cannot be
divided into pieces and reconstructed. Skills and thir.king are not synonymous and should
not be treated as such for assessment.Despite the assumption that thinkingskills are generic
and transferable from one subject to another, there is evidence that the development of think
ing skills is highly knowledge dependent; the separation of subject matter content and think-
ing process is arbitrary and misleading. Sodal studies test items should assess either the
application of a skill, or the selection and application of the appropriate skill. Toassess aiti-
cal thinking, assessment of thinking and not assessment of separate skills is needed. Test
items should include saki studies subject matter.

Cornbleth, Catherine. "Critical thinking and cognitive processes." In William
B. Stanley et al. (Eds.), Review of Research in Social Studies Education, 1976-
1983. Bulletin 75. Boulder: ERIC/Clearinghouse for Social Studies/Social
Science, 1985, pp. 11-64. [ED 255 469; 435 pp. total]

A review of critical thinking and cognitive process research. Special attention is
given to "myths" that guide current research and practice.

Cornbleth, Catherine, "Reconsidering social studies curriculum," Theory and
Researd: in Social Education, 13 (2), Summer 1985, pp. 31-45. [EJ 321 6341

Two views of so-i n1 studies curriculum development are discussed. The technical
project view assumes a linear sequence of discrete events; the social process viewassumes a
dynamic, interactive relationship among policy, planning enactment, and their sociocul-
tural context. An alternative conception that integrates technical, social, and critical dimen-
sions is su :4: ested.

Dilworth, Collett B. "Critical thin idng and the experience of literature." Paper
presented at the 75th Annual Meeting of the National Council of
Teachers of English, 1985.13 pp. [ED 266 4771

Despite the aurent emphasis on thinking skills and the resulting concentrationon
lists and taxonomies that do not succeed beyond research contexts, all reflective people know
that critical thought relies not on applying mental step; but on simply trying to figure out
what might beret or wrong. This depends on one basic cognitive act, contrasting direct-
ing one's initial thoughts to the crucial differences between things or to the distinctions that
reveal essential characteristics.This thinking is necessary and natural in the study of litera-
ture because writers often use comparison and contrast in their writing, while readers must
compare and contrast their understanding against the criterion of the text's assumed
coherence. To help students enjoy literature's resonances (the relationships of such elements
as images, characters, and circumstances), teachers must foster their aitical perceptions and
contrastive powers through recognizing and applying contrastive thought. Such critical
thought can be taught by example, guided discussion, and independent writing particular-
ly through use ofa divided reader's journal in which students paraphrase and qiwtecontras-
live parts of literature texts.
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Eco, Umberto. The Role of the Reader: Explorations in the Semiotics of Texts,
Bloomington, Indiana: Indiana University Press, 1979. [ED 172 170; not
available from EDRS.]

The essays in this book focus on the role of the reader in textual interpretation.
Speaftmlly, they examine "open" and "dosed" texts. The three essays in Part I deal with
both verbal and nonverbal texts, including musical compositions and the phenomenon of the
"unfinished work" in contemporary art and aesthetic theory. The second and third essays
examine how the procedures of aesthetic manipulation of language produce the interpretive
cooperation of the addressee. Closed texts are represented by examples from popular culture
in the three essays in Part II. The examine the sociopolitical assumptions implicit in Su-
perman comic books, the relationship between rhetoric and ideology in the fiction of Eugene
Sue, and the narrative structure in Ian Fleming's James Bond novels. The two essays in
Part III provide a theoretical framework for understanding the semiotic stratiegies of open
and dosed texts, induding the contributions of contemporarysemantius to the study of nar-
rative and the connection of the modalities of textual interpretation with the problem of pos-
sible worlds.

Giordano, Gerard. "Intuitive, logical, and disciplinary organization in critical
reading," Reading World,16 (1),1976, pp. 5-8. [EJ 144 632]

Argues that it is not necessary forpersons to master formal logic to read critically.

Goodman, Kenneth S., et al. language and Thinking in School: A Whole-Language
Curriculum, (3rd ed). New York: Owen, 19!7. [ED 278 987; not available
from EDRS.]

Exploring many possible relationships among language, thought processes, and
education, this book is designed to synthesize modem views of language and linguistics,
literature and semiotics, and thinking and knowing that are pertinent to education. It
develops theoretical positions about language and thinking in school, proposes practical in-
structional applications for both beginning and experienced teachers, and provides practical
means for building and assessing curricula and instruction. Throughout the book, a view of
a dual curriculum based on language and thinking is explicated which reflects new theoreti-
cal understandings of how and why both written and oral language develop. Respectively,
chapters discuss 1) language, thinking, and learning: focal points of a dual curriculum; 2)
language: why and how; 3) language development; 4) language development in social and
historical contexts; 5) corning to know; 6) development of thought with language; 7) struc-
turing in thought: meaning; 8) language structuring: grammar; 9)composing letters to the
world; 10) reading and writing: a psydwlinguistic view; 11) literacy before school; 12)
learning and teadring reading: strategies for comprehension; 13) learning and teadiing
writing: strategies for presentation; 14) chlidren, literature, and the arts, (miming a special
bibliography of children's books; 15) language and thinking: strategies in teaching; 16)
teaching tadics and strategies; and 17) building whole-language programs.

Harste, Jerome C., et al. "Examining our assumptions: A transactional view of
literacy and learning," Research in the Teaching of English,18 (1), February
1984, pp. 84-108. [EJ 294 749]

Challenges existing asswnptions about literacy and literacy learning in an effort to
both demonstrate and explore the transactive potentials of theory and methodology in the
study of literacy.
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Harste, Jerome C., et al. Language Stories & Literacy Lawns. Portsmouth, New
Hampshire: Heinemann, 1984. [ED 257113; not available from EDRS.]

As a result of a program of research about cognitive processas involved in learning
to read and write among 3-, 4-, 5-, and 6-year-old children, this book attempts toget teacher-
researchers to think through the implications of recent insights into literacy and literacy
learning. The first section examines instructional assumptions; proposes a new view of lan-
guage development; presents a language lesson from a 3-year-old; suggests a newperspec.-
Live concerning the relationship between literacy and race, sex, and socioeconomic status;
and examines literacy assumptions. The second section presents key patterns in language
and language learning that were seen in the language stories of the children, and examines
the organization.of the writing the intentionality of the children as language users, the
generativeness of language, risk-taking as being central to cognitive processing writing as
a forrn of social action, the text as the basic unit of language, how language is learned, and
new patterns in literacy. The third section deals with the conceptual implications and the
methodological implications of literacy and literacy learning.

Harste, Jerome C. "What it means to be strategic: Good readers as in-
formants." Paper presented at the 36th Annual Meeting of the Na-
tional Reading Conference, 1986. 17 pp. [ED 278 980]

A study of graduate students identified strategies used by successful readers in
ccnnprelzending and interpreting various texts. Seventy-three graduate students were asked
to keep a journal (unedited andfreely written) of chat they were thinkingas theywere read-
ing Umberto Eco's novel The Name of the Rose. Results suggest that mentally, good
readers spend about 69 percent of their time off the page attempting to make connections,
recasting what they have read in terms of what they currently know, criticizing themselves
and theauthor's performance, and/or extrapolating what they have read to see what it might
have to say about everything from ethnography to the meaning of life. Findingssupport the
contextual embeddedness of all reading and interpretation and how instructional tasks can
bolster the use of reading as a WI for learning. (Data tablesare appended.)

Mackin, Jim. "Meaning anti knowledge in a pragmatic theory of rhetoric."
Paper presented at the 73rd Annual Meeting of the Speech Communica-
tion Association, 1987.16 pp. [ED 285 233]

The beginnings of a pragmatic rhetorical theory can help relate rhetoric to human
meaning systems. A pragmatic rhetorical theory is not concerned with whether or not an in-
tentionalexperience is true to an objective reality beyond human experience, but rather deals
with how rhetoric interacts with experiences in the construction of human meaning theories.
A semiotic theory of meaning allows meaning to shift constantly as new signs and new con-
texts are experienced by the brain, which allows humans to construct "cultural units of
meaning" that dumge as they react rhetorically with others. However, there isno "cultural
linguistic competence" to go along with cultural units of meaning, only individual com-
petence, because cultures and societies do not talk, only individuals do. For example, there is
no "correct" American language with correct meanings and pronunciations, only in-
dividual expressions and content systems. Humans learn to interactas individuals through
semiolically experiencing the rhetoric of others, associating denotations with semantic
markers used by others, connotations with memories of experiences, and values and at-
titudes with complex links of contotativeand denotative semantic markers. They also by to
arrange their dictionaries of signs hierarchically to shape reality (editing entries to create
consistent belief systems but never totally eliminating inconsistences from the underlying
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rhetorical encyclopedia). In this framework, truth and objectivity are only relative to an in-
dividual dictionary, and thus cannot be universal or absolute.

Mathle, Meredith. "A critical thinking heuristic for the argumentative com-
position," Rhetoric Society Quarterly,16 (1-2), Winter-Spring 1986, pp. 67-
78. [EJ 332 8611

Defines critical thinking by means of its difference from fonnal logic and its corn-
pahlility with current theories of rhetoric. Offers a heuristic for the argumentative composi-
tion based on integrating critical thinking with insights from new rhetorical composing
theories.

Murnion, William E. "Formality and informality in reasoning." Paper
presented at a meeting of the Conference on Critical Thinking, 1987. 18
pp. [ED 287 1791

Advocates and teachers of critical thinking tend to deny that intuition and jus-
iffication are logical, even though they assume that both processes are rations.'. However, it
can be demonstrated that the relation between intuition and inference, between justification
and explanation, is dialectical and complementary, so there is no mystery as to 1) how in-
formal reasoning supplies the content of the knowledge articulated in formal reasoning or 2)
how formal reasoning explicates the form of the knowledge acquired in informal reasoning.
Although inference and insight are contraries in the strong sense, in a weaker sense in-
ference can include the kind of informal inference implicit in a rational assertion, which
makes intuition and inference not only compaale but complementary. In widition, fonnal
inference can be used to make the structure of informal inference explicit, thereby creating
further compatibility between informal inference and fornzal reasoning. Still, discovering a
solution to a problem also requires the alternation between justification and explanation of
theory; thus inference must be interpreted informally as a dialectic between justification and
explanation in the process of achieving equilibrium in the assessment of an argument.

Rud, Anthony G. Jr. "Critical thinking and pre-college philosophy." Paper
presented at 67th Annual Meeting of the American Educational Research
Association, 1986. 20 pp. [ED 272 4151

Examines a debate recently at the fore of the philosophical and educational literature
on "critical thinking" namely, the claim that critical thinking consists of a set of discrete
skills which can be taught separately versus the claim that critical thinking is "field depend-
ent" and is thus part of learninga discipline. The works of Robert Ennis, John McPeck, Har-
vey Siegel and Matthew Lipman are considered to support the conclusion that though
critical thinking is a necessary condition of philosophical thinking. it is not a sufficient con-
dition. Philosophical thinking as taught in the precollege curriculum is characterized as the
interplay of dialogueand reflection that has grown out of an initial sense of wonder.

Sebeok, Thomas A. "Six species of signs: some propositions and structures,"
Semiotica,13 (3), pp. 233-260. [EJ 127 813]

Deals with the relationship existing between the signifier and the signified com-
ponents of signs, and with problems in the definition of signs. It is also concerned with
recognizing the relationship of semiotics to developmental psychology and ethology.

Siegel, Marjorie. "Toward an understanding of reading as signification,"
[1983] 40 pp. [ED 246 3881

To explore how readers create textual meanings or interpretations from written
materials, a study that investigated reading from a semiotic perspective uyis conducted. The
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study's design was based on the principle of prior ethnography and employed data collection
techniques common to field studies: participant/intervention and interviewing. Field work
was conducted over a seven-month period in one fourth-grade classroom. The primary
heuristic was an instructional strategy lesson, introduced aftera three-month period of prior
ethnography, that called on readers to sketch their interpretations of materials read. The les-
sons and interviews were audio- and video-taped, detailed field notes were kept, and all
sketches were collected. Data analysis was focused on three dimensions: the interrelation-
ship of fiddworicer and respondents, the contextual constraints and resources in operation
during the lessons, and the drawings that were created. Findings suggested that the
children's interpretations were influenced by their embedded theories of the socialsituation,
their slcills as artists, and the nature of the activity of sketching. Within-class friendshipsand
interests also played major roles in the recess of constructing meaning. Overall, results
suggested that from the theoretical and methodological perspective of semiotics it is more ef-
ficacious to view reading as more than mere representation, that modds of direct instruction
be reconsidered, and that the potential that transmediation across sign systems holds for
curriculum development be explored.

Weaver, Constance. 'Parallels between new paradigms in science and in
reading and literary theories: An essay review," Research in theTeaching of
English,19 (3), October 1985, pp. 298-316. [EJ 323366]

Explores parallels between new paradigms in the sciences, particularlyquantum
physics, chemistry, and biology, and new paradigms in reading and literary theory, par-
ticularly a sodo-psycholinguistk, semiotic, transactional view of reading, and a transac-
tional view of the literary experience.

Examples of entries indicating the implications
and applications of new perspectives on thinking
Gladwin, Hugh. "In conclusion: abstraction versus 'How It Is.'" Anthropology

and Education Quarterly,16 (3), Fall 1985,pp. 207-213. [EJ 326107]
These concluding remarks to a symposium, "The Social Organization of

Knowledge and Practice," focus on the high aptitude of persons in everyday situations to
solve problems and make decisions. Addresses three questions: 1) What happens wilt
problem-solver reaches a situation involving calculation?2) How does learning transfertake
place? and 3) Why is school so different from daily life?

Kuhn, Deanna. "Education for thinking," Teachers College Record, 87 (4), Sum-
mer 1986, pp. 495-5124E1 336 865]

The educational system has not been particularly successful in teaching thinking
skills. In order to do so, it is necessary to identify what thinking skills are and understand
their development. Research, its design, and the problem of transfer are discussed.

Lewis, Clayton, and Mack, Robert. "The role of abduction in learning to use a
computer system." Paper presented at the Annual Meeting of the
American Educational Research Association, 1982.11 pp. [ED 225 544]

New users learning to use text-processing systems, especially those who are using
self-study materials without expert supervision, must often make sense of actions and
events in situations where they have little basis, in prior knowledge or current information,
for inferring what is happening or why. Many cases have been observed where learners were
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able to generate an explanation to account for some particular fact or event, despite this
limited Imowleelge.This process of explanation generation resembles abductive reasoning, as
C S. Peirce describes it: adopting a hypothesis when it, along with other assumptions, al-
lows one to account for some fact or observation. This paper presents examples of how new
users try to account for their experiences and the resemblance of these processes to abductive
reasoning. Observations are also made about the possible role and implications of abductive
reasoning for complex learning situations, such as laming to use a text-processor.

Marksbeny, Mary Lee. "Sizing up assertions," Elementary School Journal, 76 (5),
1976, pp. 289-295. [EJ 138 525]

Discusses the development of young children's ability to distinyish between war-
ranted and unwarranted assertions in various kinds of cormnunication. Include.; examples
of home and dassroom teiiniques for building this critical thinking skill.

Matthews, Dorothy, (Ed.) "On teaching critical thinking, cognitive strategies
for teaching: poetry, short story, composition, the research paper, critical
reading," Illinois English Bulletin, 73 (3), Spring 1986. [ED 267 447; not
available from EDRS.]

Exploring a variety of ways to train students to think critically within the context
of writing and literature dosses, this journal issue presents cognitive strategies for teaching
poetry, short stories, composition, the research paper, and critical reading. The titles of the ar-
tides and their authors areas follows: 1) "Constructing the Critical View" (Randall Stiffler);
2) "Bringing the Burger to Saigon" (Sue Howell); 3) "Listing and Clustering: A Strategy
for Teaching Categorizing" (Gerald Grunska); 4) "Using Original Surveys to Promote
Thinking in Library Research Projects" (Leigh Henson); 5) "Cognitive Strategics to Use
with Basic Writers" (.Sallyanne H. Fitzgerald); 6) 'Two Strategies for Combining Thinking
and Writing" (Lucille C Bntch); 7) 'Teaching Critical Thinking Across the Curriculum:
Notes from a Traveling Writing Teacher" (Dora Tippens); 8) 'Teaching the Critical
Analysis" (Marsha C. Bryant); 9) "The Logic in Mystery" (Jay Fox and Milce Rusniak);
10) "Verbalizing Nonverbal Knowledge" (Deborah H. Pickering); 11) "Sensitizing Stu-
dents to Nonverbal Language" (Patrick L McKiernan); and 12) "A Critical Pursuit of
Cues: Introducing Semiotics" (James Fulcher).

McCormick, Kathleen. "Improving student thinking at the community col-
lege." One of a series of "Essays by Fellows on Policy Issues at the Com-
munity College;' 1987,19 pp. [ED 284 608]

Many current attempts to teach critical thinking, including unstructured
Piagetian thinking exercises, the Socratic method, and structured courses focusing on either
domain - specific skills or general skills to be applied across the curriculum, have not produced
the desired result. Various research models, focusing on artificial intelligence; comparisons
of expert and novice information processing; logical biases responsible for some systematic
errors in logic; and the self-referent effect offer insight into the complicated process of human
thought. Using these insights, a program course, or testing technique may be developed.

McPeck, John. "Stalking Beasts, but swatting flies: The teaching of critical
thinking," Can-dian Journal of Education, 9 (1), Winter 1984, pp. 2844. [EJ
295 695]

Shows how <747;74.45Jan of the notion of "critical thinking" with such notions as
"reasoning ability" and "argument analysis"frequently justifies programs in critical think-
ing. Discusses critical thinking in everyday problems. Outlines strategy develop critical

52



Related Sources in the ERIC Database

thinking capacities using the philosophy anti knozvledge of traditional disciplines instead of
abstract reasoning skills.

Monighan, Patricia. "The development of symbolic expression in preschool
play and language." Paper presented at the 69th Annual Meeting of the
American Educational Research Association, 1985.52pp. [ED 259 834]

Theoretical correspondences between the language endplay development ofyoung
children and developmental aspects of play and speech are exussed prior to a report of a
study comparing categories of cognitive complexity nested within social categories of
solitary play and self-speech. Results substantiate the view that categories of social play and
sodal speech do not form hierarchical levels of development. The frequency of solitary play
decreased significantly with age. A significant increase across age groups was found for
group play. Interestingly, parallel play increased from age 3 to 4 and decreased from 4 to 5
years, suggesting that parallel play may be a formative context for the child's growing dis-
crimination between private and social aspects of psychological functioning. Bothsolitary
play and self-speedi showed developmental dianges for cognitive categories. Implications of
the findings for development and educational practices are discussed.

Munby, Hugh. "What is scientific thinking?" A discussionpaper, D-82/1. Ot-
tawa, Ontario: Science Council of Canada, 1982.44 pp. [ED 218 139]

If the meaning of the terns "thinking critically "or "thinking scientifically" is not
dear, these phrases will become vacuous slogans beyond translation in teaching methods
and curriculum materials. Therefore, the fundamental aspect of these terms must be
embraced in the discourse of science teaching itself. Suggesting that scientific thinking (or
critical thinking in science) is more than puzzle-solving and logic-wielding andavoiding a
detailed philosophical and psychological treatise on the nature of thinking some examples of
what appears to pass for thinking are presented. The nature of scientific knowledgeis then
considered to build some ideas about what it means to hold scientificknowledge, the essen-
tial points illustrated with extracts from science teaching.

Murtaugh, Michael. "The practice of arithmetic by American grocery shop-
pers," Anthropology and Education Quarterly,16 (3), Fa111985, pp. 86-192. [EJ
326 104]

Presents and analyzes data on the arithmetic procedures people use when shopping
for groceries in American supermarkets. Reports that the way shoppers solve problems is
closely related to the my they formulate problems: Supermarket arithmeticdoes not begin
with a well-defined probiem that calls for a specific numericalanswer.

Newton, Richard F. "Inquiry: Science and pedagogy in conflict," Teachers Col-
lege Record, 77 (1),1975, pp. 107-121. [EJ 136 998]

Points out the flaws inherent in the hypothetico-deductive formulation of inquiry.

Paul, Richard W. "The Socratic spirit: An answer to Louis Goldman," Educa-
tional Leadership, 42 (1), September 1984, pp. 63-64. [EJ 306 676]

Responding to Goldman's critique of the Socratic method, the author redefines the
"Socratic spirit" as rational dialogue focused on questions of significance in an atmosphere
of mutual support and cooperation. Exemplified in Lipman's "Philosophyfor Children,"
this approach nourishes the reflective spirit in children and develops their confidence.
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Purves, Alan C., and Niles, Olive (Eds.) Becoming Readers in a Complex Society.
Eighty-Third Yearbook of the National Society for the Study of Education, Part I.
Chicago: University of Chicago Press, 1984. [ED 276 977J

Intended to give attention to instruction in reading in the middle grades and
beyond, this yearbook includes the following essays: 1) 'The Challenge to Education to
Produce Literate Cirizens" (Alan C. Purves and Olive S. Niles); 2) 'The Role of Print as a
Medium in Our Society" (Charles Suhor); 3) "The Context of literacy in Our Society"
(Jerome C. Harste and Larry J. Milculecky); 4) "Unity in Reading" (Kenneth S. Goodnum);
5) 'Reading Strategies for Expository and Literary Text Types" (Richard Beach and
Deborah Appleman); 6) "On Becoming a Thoughtful Reader: Learning to Read like a
Writer" (P. David Pearson and Robert J. Tierney); 7) 'Planning the Reading Program"
(Harold L. Herber and Joan Nelson-Herber); 8) "Resources and Their Use for Reading In-
struction" (Jeanne S. Chall and Sue S. Collard); 9) 'The Development of Effective Teaching"
(H. Alan Robinson and Kathleen Schatzberg); and 10) "Evaluation and Secondary Read-
ing Program? (Roger Farr and Robert L. Wolf).

O'Reilly, Kevin. "Teaching critical thinking in high school U.S. history," Social
Education, 49 (4), April 1985, pp. 281-284. [EJ 316 047J

U.S. history is an ideal subject for inculcating skepticism and teaching critical
thinking. High school students who read and analyze rival interpretations of history come
to expect that there is more than one viewpoint to most historical topics. Sample lessons are
presented.

Ross, E. Wayne, and Hannay, Lynne M. "Practicing critical theory in social
studies preservice education." Paper presented at the 67th Annual Meet-
ing of the American Educational Research Association, 1986. 22 pp. [ED
273 540]

Examines potential reasons for the lack of influence that reflective inquiry has had
on social studies theory and suggests an alternative perspective: 1) the interpretation of the
inquiry nwdd itself, which entails contradicting conceptions of Dewey's nwdd such as the
technical/ procedural approach that has become rarefied with the steps of inquiry themselves
emphasized over the process and 2) the generally traditional practices of preservice teacher
education, which hinge on the premise that teacher edua.tors, while advocating reflective in-
quiry, do not practice this approach by example and do not furnish a laboratory where such
practice is modeled, experienced, and reflected upon. A third section advocates the need to
adopt a critical theory perspective in social studies education by exploring what a preservice
program based on a critical theory of education might contain, emphasize, and encourage.

Scribner, Sylvia. "Knowledge at work," Anthropology and Education Quarterly,
16 (3), Fall 1985, pp. 199-206. [EJ 326 106]

Activity theory posits that culturally organized actions guide the acquisition and
organization of knowledge. This theory was applied to the organization of knowledge within
a large milk processing plant. It was found to be organized by social knowledge, yet in-
dividuals creatively synthesized several domains of knowledge to organize their actions.

Solomon, Gavriel, and Perkins, D. N. "Transfer of cognitive skills from
programming: When and .how?" New York: John and Mary IL Markle
Foundation and Washington, D.C.: National Institute of Education,
[1985]. 20 pp. [ED 271092]
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Arguing that the most widespread argument in favor of the teaching of prugram-
ming concerns its possible iinpnct on generalizable cognitive skills, this paper addresses the
"hazy" of transfer. The outlines of a theory of the mechanisms of transferare used to examine
the contrasts betzveen certain studies that did and did not obtain positive transfer results
from progrannning. Two roads to transfer (high and low) and sit broad categories oftrans-
fer that might occur with programming are described: mathematical and geometricconcepts
and principles. It is concluded that although programming instruction can improve cogni-
tive skills under the right conditions, implementing such conditions ona wide scale may be
difficult, and programming will have to compete in the intellectual and economic markets
with a number of other approaches to the same general problem.

Suhor, Charles. "Semiotics. Factsheet" Urbana, Illinois: ERIC Clearinghouse
on Reading and Communication Skills, 1982. 3 pp. [ED 234 339J

Semiotics, the study of signs, is a relatively new and highly controversial area.
Symbols, icons, and indexes represent the three types of signs. Semantics, pragmatics, and
syntactics represent the three bask semiotic arms, with pragmatics having a growing in-
fluence in oral language and reading. A comprehensive view of curriculum is implicit in
semiotics insofar as all existing school subjectsand even subjects not yet formulatedare
ways of organizing signs. The range of semiotics and its potential for organizing thinking
about curriculum in newways can add structure and substance to arguments for the things
that teachers value: 1) oral language; 2) the written word; 3) the arts; 4) interdisciplinary
study; and 5) the articulate exchange of ideas and feelings among students.

Thomas, Ruth (Ed.) Higher Order Thinking: Definition, Meaning and Instruction-
al Approaches. Washington, D.C.: Home Economics Education Associa-
tion, 1987. 79 pp. [ED 287 998]

This publication shares current thinking, research, and practice in the area of higher
order thinking skills with home economics educators. Articles includedare: "Introduction"
(Ruth Pestle); "Can Higher Order Thinking Skills Be Taught? By What Strategies ?"
(Jeanette Daises); ''Gender as a Variable in Teaching Thinking" (Edna Anderson); "The
Role of Listening, Reading, and Writing in Higher Order Thinking: Implications for Home
Economics Instruction" (Cheryl Fedje); 'The Role of the Future Homemakers of America
Student Organization in Facilitating the Development of Critical Thinking Skills" (Wendy
Way); "Critical Thinking: Phenomenological and Critical Foundations" (Francine
Hultgren); "Problem Solving: Definition and Meaning" (Janet Laster); "Instructional
Strategies for Teaching Practical Reasoning in Consumer Homemaking Classrooms" (Janet
Laster); "Reflective Thinking: Meaning and hnplications for Teaching" (Norma Bobbin);
and "The Meaning of Higher Order Thu *fug and Its Implementation in Home Economics
Education" (Ruth Thomas).

Witucke, Virginia. "Learning to think/thinking to learn: A bibliographic
guide," Top of the News, 37 (1), Fall 1980, pp. 29-36. [EJ 237 093J

Describes 18 pre-1980 books on thinking and learning for elementary school
children. Each book is critically discussed and evaluated in an appropriate category
problem-solving the scientific method, observation, or logic.
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