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Statement of Focus

The Wisconsin Research and Development Center for Cognitive Learning
focuses on contributing to a better understanding of cognitive learning by chil~
dren and youdth and to the improvement of related educational practices. The
strateqy for research and development is comprehensive. It includes basic re-
search to generate new knowledge about the conditions and processes of learn-
ing and about the processes of instruction, and the subsequent development of
research-based instructional materials, many of which are designed for use by
teachers and others for use by students. These materials are tested and refined
in school settings. Throughout these operations behavioral scientists, curriculum
experts, academic scholars, and school people interact, insuring that the results
of Center activities are based soundly on knowledge of subject matter and cog~
nitive learning and that they are applied to the improvement of educational
practice.

This Theoretical Paper is from the Cencepts in Verbal Argument Project in
Program 2. General objectives of the Program are to establish rationale and
strategy for developing instructional systems, to identify sequences of con-~
cepts and cognitive skills, to develop assessment procedures for those con-
cepts and skills, to identify or develop instructicnal materials associated with
the concepts and cognitive skills, and to generate new knowledge about in-
structional procedures. Contributing to these Program objectives, the staff of
the project developed a semiprogrammed course in verbal argument and related
tests for use at the high schcol level. The project staff prepared the materials
on the basis of an outline of concepts and critical skills developed from an
evaluation of everyday discourse.
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Abstract

Although critical thinking is a pervasive cducational objective, it re-
mains inconsistently and imperfectly defined. The present paper attempts to
sort out direct attempts at defining critical thinking. Such definitions arc
classificd as representing one of three differing points of view: critical think~
ing as evaluation, critical thinking as problem solving, and critical thinking
as a plurelistic act. In addition to reviewing direct attempts at definition, this
paper presents sclected lists of behavioral objectives which were formulated
by major study groups sceking to sct forth the precise skills which cluster
under the critical thinking rubric. The paper concludes by arguing that the
evaluative view of critical thinking offers the greatest promise for implemen-
tation and that standards for evaluation should be measured against the
critical thinking demands of the field of ordinary discourse.
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Introduction

It is difficult to find a scrious statement
ot ¢ducational objectives that does not pay
explicit or implicit ribute to critical thinking
abilitics. In a s:uilar fashion, one is Lard
pressed to find ¢ teacher of social studics,
gnglish, spr . | «zicnce, or mathcematics who
docs not cla. 1 improvement in critical think~
Ing as a positive outcome of his course. That
developmert of critical thinking skills is a
pervasive and important cducational objective
was recognized by the Educational Policics
Commission of the National Education Asso-~
ciation;

The purpose which runs through and
suengthens all other educational pur-
poses—the common thread of educa-
tion—-is the development of the ability
to think. This is a central purposc to
which the school must be oriented if it
is to accomplish cither its traditional
tasks or those newly accentuated by
fecent changes in the world, .. .Many
agencies contribute to achieving edu-~
caticnal objectives, but this particular
objective will not be generally attained
unless the school focuses on it. In this
context, therefore, the development of
every student's rational powers must be
recognized as centrally important.}

Other individuals and groups have been
equally forceful in attributing great impor-
tance to -.ritical thinking as an educational
objective. The particular arguments which
they advance are diverse. Critical thinking
has been viewed as important both to indi-
viduals attempting to cope with the problems
of daily living and to a democratic society
attempting to resolve difficult and complex
social issues.

From the individual's point of view, crit-
ical thinking has been viewed &s important
in jtself, but even more, it has been con-
sidered central to other educational goals
such as independence of judgment and self-
direction. From a societal point of view,
critical thinking has been viewed as essen-

tiisl to the democratic process,  Some have
noted that, since enlightencd consecasus is
the basis of o democratic socicty, critical
thinking together with necessary dialogur:
assumi:s paramount importance, Others have
glven even greater urgency to this objective
by suggcesting that the quality of our com~
munal thinking will determine our very sur-
vival as a frce peonle,

Although the cxponents of critical think-
ing may at times be guilty of mild overstato-
ment, few would question that critical thinking
is an important cducational objcective whether
viewed from an individual or a socictal point
of view,

Although the improvement of student
critical~thinking abilitics has received gen-
cral and specific recognition as a worthy
cducational goal, fow study groups and few
teachers have been able to define well, even
in a general way, what it means to think crit-
ically. Wallen ct al. have noted that although
critical thinking appears to be a universally
accepted objective of education "we are fre-
quently unclcar as to what we mean by it and
to what extent we wish to live with its con-
sequences."? Given this lack of precise
definition, it is not surprising to learn that
direct instruction in critical thinking is
usually absent from the schools. Dressei
has noted that teachers' concern for reason-
ing ability "contrasts scverely with the pau-
city of opportunity for exercise of such abil-
ity in many classrooms."® The process of
translating critical thinking objectives into
specific areas of content that may be taught
to students remains largely unaccomplished.

It would seem important therefore that
efforts be directed toward narrowing the gap
between critical thinking as an educational
objective and critical thinking as an instruc-
tional reality.

It is the purpose of this paper to sort out
and classify selected definitions of critical
thinking, to review lists of behavioral objec-
tives related to critical thinking, and to pre-
sent conclusions based on the foregoing dis-
cussion.




II
Critical Thinking Defined

As the previous section noted, the con- Critical Thinking as an
cept critical thinking is ill defined. To the Act of Evaluation
layman, the term takes on vague meanings
ranging fiom carping criticism to quict con~ One of the major views of critical think-
templation. Although the concept is popularly ing portrays it as an act of evaluation or judg-
regarded as a familiar one, it is an amhigucus ment. Illustrative of this stance is the defi-
rather than a clear-cut concept. Having sur- nition of critical thinking provided by David
veyed, thought, and interacted regarding the H. Russell in the Encyclopedia of Educational
meaning of the term, the staff of the Illinois Research.

Project on Critical Thinking concluded:
Critical thinking...is a process of

But under close examination, it be- evaluation or categorization in terms
came clear to us that it is a vague and of some previously accepted standards.
ambiguous notion. We found, for ex- It is a logical examination of data
ample, that many people tend to identify which avoids fallacies and judgments
critical thinking with so-called propa- on an emotional basis only.?
ganda analysis, or to associate it with
wholesale skepticism or even with On the strength of such a definition, some
juvenile negativism of the rebellious would contrast critical thinking with such
adolescent.* other higher mental processes as problem solv-

ing or creative thinking. For example, Rus-

Although the meanings of the concept be- sell explained;
come somewhat more precise as one moves
from the world of the town to the world of the When a teacher asks, "Is this a gond
gown, many educators are also hard pressed story ?" or "Do you accept the scien-
to provide clear-cut definitions of the term. tific claim in this advertisement?"
To many teachers, critical thinking means he is not posing a problem, as dis-
"sound" thinking, or "logical" thinking, or cussed above, nor is he calling for a
"careful" thinking and very little more. Even new production as in creative think-
the highly motivated teacher in search of ing. Essentially he is asking, "What
more precise meanings is hard pressed to is your judgment?" This is a special
find them. Our journals reflect a lack of con- kind of problem with restricted answers,
sistency in very basic terminology. Differ- such as yes or no or doubtful to the
ent terms are used to describe the same thing, science question or funny or exciting
and like terms are'used to describe different or realistic as responses to the story.®
things. Having encountered the literature of
reflective thinking, associative thinking, When viewed in this way, critical thinking
problem solving, creative thir:king, and crit- differs from problem solving and creative think-
ical thinking, most teachers are content to ing in that it begins with a previous claim,
return to their classrooms to ponder gerunds conclusion, or product and considers the ques-
and participles or the Civil War and west- tion, "Of what truth or worth is it?" On the
ward expansion. other hand, both problem solving and creative

In this section, an effort will be made to thinking begin with a perceived problem or
set forth three prominent views of critical task and explore the quection, "How might
thinking. this difficulty be resolvea?"




Given that critical thinking has to do
with evaluation, one may next ask, "What is
it that is to be judged?" B, Othanel Smith,
Director of the Illinois Project, provided a-
basic answer when he wrote, "Now if we set
about to find out what...a statement means
and to determine whether to accept or reject
it, we would be engaged in think.ng which,
for lack of a better term, we shall call criti~
cal thinking."” It is this statement that En-
nis, Director of the Cornell Project on Criti~
cal Thinking, credited as the basis for his
"root notion of critical thinking as the correct
asscssment of statements.”?

If critical thinking has to do with the cor-
rect assessment of statements, it would next
seem appropriate to consider the nature of
statements and the naturc of correct assess~
ment. A statement may be defined as a sen-
tence which presents an assertion. Since a
statement has assertive content, it makes
sense to respond to such a sentence by re~
plying "I agree' or "I disagree." The impor-
tance of this distinction may be made clear
by comparing a statement with other types of
sentences. l'or example, the sentences "Fred
Twombly is a teacher,”" "Adolf Hitler was a
bad man," and "The sun is 93,000,000 miles
from the earth' are cleariy statements gince
it makes sense to respond to them by saying
"I agrec" or "I disagrec.'" On the other hand,
sentences such as "How are you today?",

"I promise to go," and "Shut your mouth" are
clearly not statements since it doec not make
much sense to reply to them by saying "I
agrec" or "I disagree." Questions, promises,
commands, and numerous other speech acts
are thus nonstatements.

What are statements about? Statements
present assertions about a multitude of sub-~
jects. For example, one might assert "Smok~
ing causes heart disease," "Capital punish~
ment is morally unethical,"” "Harry Truman
was America's greatest President," "Gleem
contains GL-70," "Modern art is rubbish,"
or even "We should go to a movie tonight."
The diversity of these topics suggests the
complexity of the question, "What is it to
assess a statement correctly ?"

Russell's definition, with which this
section began, noted that critical thinking
involves the "process of evaluation.. . in
terms of some previously accepted standards."
What are the standards for correct assess~-
ment? Most of those who subscribe to Rus=-
sell's view of critical thinking draw their
standards of correct assessment from the

traditional rules of logic. For example, Hyram
has noted 'that thinking is critical when it is
essentially logical" and "that logical thinking
is no more than the application of the rules of
logic to factual data in order to arrive at valid
as well as true conclusions."’ Consistent
with this point of view is the centrality of
logic attributed by Ennis to the development
of student critical thinking skills.!® Also con-
sistent with this viewpoint is Gotesky's defi~
nition of critical thinking, i.e., "thinking
governed by certain wrll established logical
rules."!

Given this point of departure, critical
thinking is most often viewed as consisting
of the identification of sentences with asser-
tive content and the testing of these statements
and their justifications against standards of
correct assessment abstracted from traditional
logics.

Critical Thinking as an
Act of Inquiry

The second major approach considers
critical thinking an act of inquiry. Illustra-
tive of this posture is the explication of crit~
ical thinking offered by Karl O. Budmen in the
Peabody Jouvrnal of Education:;

Qur students need to be taught and
can be taught that there are problems
for which there is no single solution-—
only judgments and choices of alterna-~
tives. What to consider in arriving at
those judgments, how to identify the
alternatives and make the choices, is
what the process of critical thinking
is all about.

The heart of the process as well as
its initial step rests in the identifica-
tion of basic assumptions, feelings,
beliefs, and values. ...

The second step involves an exami-
nation of all sides of the issue. Our
Aristotielian conditioning still plays
verbal tricks on us when we mentally
dichotomize problems on a both sides
rather than an all sides basis....

The third step demands an exami~
nation of ull possible actions and their
probable results. More than anything
else, students must understand that
all behavior has consequences. .

Lastly, the process requires a de-
cision, a choice of alternatives. Given




a problem, having identified the point
of view, having examined the issue,
the alternative possibilities and their
consequences, the student should be
able to select liis solution. ...

In any case, the kind of problem
best suited to the critical thinking proc-
ess doesn't allow of a right answer.'?

When viewed in this way, critical thinking,
reflective thinking, and problem solving are
virtually synonymous terms.

Although the particular steps in the proc-
ess may differ from one author or study group
to the next, the process is usually taken to
include the recognition of a problem, the ex-
amination of all aspects of the problem, iden-
tification of alternative courses of action,
identification of the conseque .ces of alterna-
tive courses of action, and decision-making
(selecting the best solution). One variation
on these categories was suggested by Gold-
mark who observed:

The equating of critical thinking
with the steps of problem solving, or
of the scientific method, limits the
process to: identifying the problem,
gathering and organizing data, analyz~
ing data, formulating a hypothesis,
testing the hypothesis, drawing a
conclusion, generalizing, and, finally,
testing the conclusion.!?

The particular labels assigned to the
stages of the process are influenced by the
discipline in which the inquiry process is to
be used. For example, in the sciences the
labels of the steps of inquiry are drawn from
models describing the scientific method. In
the social studies, on the other hand, the
stages of inquiry are labeled by terms ab-~
stracted from problem-solving models.

To this point, two basic views of crit’ .
thinking have heen explicated-—critical th_.k-
ing as an act of evaluation and critical think-
ing as an act of inquiry. One may, of course,
question whether the distinction between
these points of view is trivial or significant.

At first glance, the difference between
the two views may appear to be only temporal.
Critical thinking as evaluation starts with a
conclusion and works its way back to the
data from which the conclusion was con-
structed. Critical thinking as inquiry begins
with data and works its way forward to a con-
clusion. If this were the only distinction, it
would indeed be a small matter.

However, the difference between these
two perspectives involves more than a tem-
poral sequence. Perhaps the important distinc-
tion between the two views may be understood
by considering how one would evaluate a per-
son engaging in each of the two acts—the
act of inquiry and the act of evaluation. If
one were to evaluate a student engaged in the
act of inquiry, one would assess the closeness
of fit of the student's behavior against a model
of the inquiry process. Thus one would ques-
tion whether the student demonstrates aware-
ness of a problem, gathers appropriate data,
formulates tentative conclusions, examines
the consequences of such conclusions, etc.
On the other hand, if one were to evaluate a
student engaged in the act of evaluation, one
would question whether the student employed
proper tests in evaluating the specific statis-~
tics, examples, and testimony which he had
acquired. One would also question whether
the student adequately evaluated arguments
he encountered against proper logical stand~
ards. One might also question whether the
particular claims which the student advances
are sufficient given the customary rules of
logical utterances. When viewed in this way,
critical thinking as inquiry involves a work
strategy predictive of sound decision-making,
whereas critical thinking as evaluation in-
volves the proper assessment of information
and arguments against logical or quasi~logical
norms at whatever s-age of the inquiry process
they may occur.

Critical Thinking as a
Pluralistic Act

In addition to the two major views of
critical thinking identified above, there is a
third view which may be taken as a synthesis
of the earlier views. The basis for such a
synthecis was noted by Kurfman when he wrote:

Throughout the educational literature
from Dewey to Bruner, two aspe~ts of
effective thinking are identifiable, a
creative component and a critical
component. The creative aspect in-
cludes curiosity and hypothesis forma-
tion. It is the stage where inquiry and
ideas originate. The critical aspect
includes the rigorous analysis of ques-
tions and ideas. It is the stage where
questions are clarified and ideas are
tested. In effective thinking the two
aspects interact continuously, but for




the purpose of describing teacher and
student behaviors the creative—critical
distincticn is useful.!*

Although this author uses effective lhinking
as the collective term for these two types of
behavior, others have preserved the term crif-
ical thinking when making a like synthesis.

From this point of view, the first compo-
nent of critical thinking has to do with ques-
tion-asking and hypothesis-formulating be-
haviors. Kurfman noted:

When the focus is on individual stu-
dents, the basic behavior to L 2 iden-~
tified is simply whether a student
raises questions and suggests pos-
sible answers. The behaviors that
distinguish more effective from less
effective questions and hypotheses
are less readily identifiable, primarily
because their effectiveness depends
on what follows. Does the question
stimulate and clearly direct inquiry ?
Is a student able to support his hunch
with plausible reasons so that its
examination seems worth the effort?
Does the hypothesis clearly direct
the search for data ?'®

The second major component of critical
thinking, when viewed in this way, has to do
with the evaluation of the questions which
have been raised and the answers which have
been provided. Kurfman explained:

The second major aspect of effec-
tive thinking is distinguishable from
the creativity involved in raising
questions and suggesting answers...
Students are asked to test the sound-
ness of their generalizations, ex-
planations, and predictions. Involved
here are such student behaviors as
checking the reliability and adequacy
of information, identifying unstated
assumptions, and following logically
valid lines of reasoning. It is with
critical thinking skills that most
success has been achieved thus far
in distinguishing effective from in-
effective student thinking. In order
to apply these skills there are rules
to be learned and -pplied. There are
criteria for determining the reliability
of sources and for judging the logical
validity of an argument. Students are
called rffective thinkers in the crit-

ical-analytic sense when they demon-
strate the ability to apply the relevant :
criteria in testing hypotheses.® :

Although the author stressed the importance
of the critical aspects of thinking at the point
of hypothesis testing, he also ¢ ynsidered ;
such skills relevant at the question-asking
and hypothesis-formulating stage.

A more complex pluralistic view of crit-
ical thinking has been provided by Eisner, who
defined critical thinking in terms of four cog~
nitive components or behaviors; i.e., questing,
speculating, evaluating, and constructing.

The first of these, questing, appears to con-
tain both an affective and a cognitive element.
Eisner explained:

It is the conscious and deliberate
pursuit of knowledge, exemplified by
the student's independently initiated
search for the problematic and his dis-
position towards wondecr, that char-
acterizes the first component of crit-
ical thought, questing.!’

In this connection Eisner emphasized the nat-
ural bent for questing and the importance of
fostering thoughtful questions, e.g. "How did
the Crusacders determine their travel routes to
the Holy Land? "8

There are students of high curiosity who
excel in the asking of productive questions,
but there are others who excel in the answer-
ing of questions in creative and imaginative
ways. Such students as the latter may be
characterized as strongly speculative.

The inclination towards questing
the problematic and the propensity
towards wonder is frequently but not
always followed by a second mode of
behavior—one of speculation. Man
possesses the wonderful capacity
not only to obtain experience from
his transaction with the outer world;
he is also able to construct a psy-
chological environment built upon
the breezes of phantasy and imagina-
tion and removed from the conditions
of the "real" world. This process
can be looked upon as the ability
to speculate, to formulate ideas and
images of what might be. Specula-
tion, as developed here, is conceived
of as the ability to generate models
or theories to explicate phenomena.
Often these ideas are scen by the




speculator as tentative, reasonable,
and interesting guesses about why
something is or is not the case.!?

Thus, students strong on speculation are
"model builders, makers of cosmologies, peo-
ple who obtain great satisfaction in imagi~
natively constructing networks of ideas. ..
Involved here is what Eisner terms "creative
intuition, 2!

120

Eisner's third component, evaluation, has
to do with the appraisal of an idea according
to the logic of its propositions, its supporting
evidence, and its denotative and connotative
meanings. In Eisner's words:

A third component of critical think~
ing is that of evaluation. Evaluation
has three major dimensions. First, an
idea or body of ideas in any field is
evaluated for the logic of its proposi~
tions. Receivers of information apply
gross logical criteria to the statements
they read or hear. These criteria act
as the first test to determine whether
the reader or listener will proceed
any farther with the ideas he confronts.
All of us, with varying degrees of
sophistication, use logic as our initial
screen for whatever a statement pur-
norts Lo be. It is meaningless if it is
in logical error.

A second type of criterion is con~
cerned with evidence. For example,

a historian reading a new work on the
the origin ot the Dead Sea scrolls not
only tests it for the logic of its propo-~
sitions, but also for the historical
evidence that it employs in supporting
them. . ..

The third type of criterion that is
applied in the evaluation of proposi~
tions is of a qualitative variety. The
way in which language is organized,
the types of words that are selected,
the emphasis given to certain phrases,
all contribute to the content and mean-
ing of the message....Paradigm cases
of this third mode of evaluation may
be found in the evaluation procedures
of those responsible for interpreting
the meaning of diplomatic communiques.
But students, too, engage in this type
of evaluation when they appraise the

underlying meanings and biases of
the material they read, the lectures
they hear, and the contributions of
their classmates,??

Such a view of the act of evaluating suggests
that criteria for analysis be drawn from logir,
from the evidential requirements of diverse
fields, and from semantics.

Eisner's fourth and last cognitive compo-
nent of critical thinking is constructing, a
process that recognizes relationships between
different events.

Constructing, a fourth component
of critical thinking, is the production
of relationships or parallels between
seemingly unrelated concepts. It is
through the construction of these re-
lationships that the individual is able
to perceive elements as part of a
larger whole and in their relation-
ships and interaction with each other.
For example, a student studying the
economic gtructure of colonial Amer-~
ica and the Protestant ethic may recog-
nize no relationship between the two.
... A student holding such a view of
historical phenomena holds faulty
notions about the historical period
itself; in short, the conception that
historical events exist in isolation
provides a severely distorted picture
of the past.?®

This last component seems also to be a high~
order characteristic involving the use of cues,
flashes of insight, and creative theory build-
ing that seeks "to unify, to relate, and to ex-
plain what was previously viewed as separate,
unrelated, and unaccounted for."?* In this
sense, constructing is similar to speculating
in the development of useful theory.

In discussing four cognitive components
of critical thinking, Eisner has attempted "to
analyze a global concept into some constitu~
ent parts. In turn, this analysis may prove
useful in formulating educational objectives
and in constructing evaluation devicesg. "25
In Eisner's pluralistic view, one sees elements
cf problem solving, creative thinking, asso-
ciative thinking, and critical thinking (as
singly defined). Although Eisner's model pro-
vides few answers, it does raise numerous
provocative questions.



Specific Skills Which Cluster Under the Critical Thinking Rubric

In the previous section, three basic views
of the nature of critical thinking were posited.
In this section, the meaning of critical think-
ing will be examined from a totally different
vantage pcint. Having presented views of
critical thinking from a theoretical posture,
an attempt will now be made to present an
operational view of the nature of critical think-
ing by examining the kinds of behaviors at-
tributed to students who are said to be think-
ing critically.

Since numerous lists of critical thinking
skills exist, the w-iters have had to choose
a few from many alternatives. In making these
choices, the writers have been guided by the
belief that the products of long-term sustain-
ing res.arcl: and dzvelopment pivjects are to
be preferred to the products of short-term ad
hoc projects. Thus, the lists which follow
were abstracted from the documents of major
long-range critical thinking projects. It is
not claimed that these lists are representa-
tive but that they are the products of con-
sidered deliberation.

In the discussion which follows, opera-
tional definitions are presented under the
headings of five major projects. In each case,
the general nature and purpose of the project
are described before specific student be-
haviors identified by the project are listed.

The Eight-Year Study of the
Progressive Education Association

One of the first major study groups to
consider student critical thinking abilities
was the Commission on the Relation of School
and College, an arm of the Progressive Edu-
cation Association. Established in 1930, the
Commission implemented the well known but
subsequently well ignored Eight-Year Study
during the academic years of 1933 to 1941 26
Results reported in 1942 indicated the pos-
sibilities and importance of experimental
curriculums in the high school to improve
student critical thinking abilities both directly

by means of specific teaching measures and
indirectly as a result of departures from tra-
ditional curriculum approaches, i.e., change
in content, organization, and procedure.

Reports of the Study are contained in the
five-volume series on Adventures in American
Education. Noticeable in the discussions
across volumes is a lack of consistency in
the use of terms, e.q. reflective thinking, crit-
ical thinking, clear thinking, problem solving.
Whatever the term used, Hartung et al. in
volume two "find considerable emphasis upon
this objective [clear thinking] in the state-
ments of purposes submitted to the Evaluation
Staff by the schools participating in the Eight-
Year Study."?’

When it became necessary to measure the
general objective of clear thinking, the Eval-
uation Staff embarked upon the development
of measuring instruments by first clarifying
elements of the objective and analyzing be-
haviors that would reveal student achievement
in terms of the objective. From these steps
a definition of clear thinking emerged:

In the course of the analysis it
was convenient to break up the gen-
eral objective into a limited number
of component parts, and then to ana~
lyze each of these in some detail,
The aspects of clear or "critical"
thinking which were selected dealt
with the ability to interpret data,
with the ability to apply prvinciples
of science, of the social studies,
and of logical reasoning in general,
and finally, with certain abilities
associated with an understanding
of the nature of proof. .. .2

Thus, desirable student behaviors were re-
ported under four basic headings: Interpreta-
tion of Data, Application of Principles of
Science, Application of Principles of Logical
Reasoning, and the Nature of Proof. In the
treatment which follows, specific behavioral
objectives are listed under each of these four




headings. .'xigencies of space preclude the
presentatic 1 of the rationale which accom-
panies <ach behavioral objective. For the
sake of continuity the bchavioral objectives
are numbered consecutively across factors.

Interpretation of Data

After recognizing that interpretation may
be viewed as a complex act involving the
ability "tc judge the accuracy and relevance
of data, to perceive relationships in data, to
recognize the limitations of data, and to formu-
late hypotheses on the basis of data,"?? the
committee selected two behaviors which seemed
to them to be of paramount importance in the
design of evaluation instruments:

1. the ability to perceive relationships
in data (e.g., make comparisons, see
common elements, recognize prevail-
ing tendencies and trends)

2. the ability to recognize the limita-
tions of data (e.g., recognize what
may and may not be established by
given data, recognize that iew gen-
eralizations may be made without
qualification)

Application of Principles of Science

The committee responsible for preparing
objectives under this heading were operating
under the assumption "that students should
learn to apply knowledge obtained in the sci-
ence classroom and laboratory to the solution
of problems as they arise in daily living."3°
The behaviors involved in such an application
were seen as twofold:

3. the ability to make a decision about
the probable explanation or predic-
tion relevant to a given situation.

4. the ability to justify through the use
of science principles and sound
reasoning the explanation or pre-
diction made.

Based on this analysis, several test instru-
ments were developed to evaluate the ability
of students to apply principals drawn from the
subject~matter areas of general science, chem-
istry, biology, and physics.

Application of Principles of
Logical Reasoning

The committee responsible for preparing
behavioral objectives under this heading ex-
pressed a belief that "students in secondary
schools should acquire the ability and the
disposition to apply principles of logical
reasoning in dealing with their everyday ex-
periences."” The specific behaviors chosen
to ~haracterize student progress toward the
achievement of this objective are the follow
ing.

5. the disposition to examine the logi
cal structure of arguments and to
apply principles of logical reason-
ing in the study of arguments.

6. the ability to distinguish between
conclusions which do and ones which
do not follow logically from a given
set of assumptions,

7. the ability to isolate the significant
elements in the logical structure of
an argument.

8. the ability to recognize the applica-
tion of a logical principle...to ex-
plein why a conclusion follows
logically from given assumptions.

No attempt was made to prepare objective
measures of student disposition to apply logi-
cal principles. Rather, the efforts to measure
behaviors were directed toward the abilities
connected with applying logical principles.

The Nature of Proof

The committee responsible for preparing
behavioral objectives under this heading recog-
nized that "students in secondary schools
[ should] react to the proofs which they meet
in their daily experiences."3? Although some
basic definitional problems related to such
concepts as proofs, arguments, etc. were never
happily resolved, the committee set forth be~
haviors which characterize progress toward
this general objective:

9. the disposition to analyze proofs
critically.

10. the ability to recognize the basic
assumptions upon which a conclu-~
sion depends, and to see the logi~




cal relationships between the se
assumptions and the conclusion.

11.  the recognition of the need for further
data to confirm, qualify, or ncyate
the available cvidence,

12.  the ability to distinguish between
assumptions whosc tenability could
be checked by collecting further
data and assumptions whose ten-
ability could not be checked in this
way.

13,  the recognition of the possible ways
for studying a problem further, and
ability to distinguish between fruit-
ful and unfruitful methods of further
study.

14.  the willingness to accept or reject
assumptions tentatively, and to test
the conclusions which follow from
these assumptions by acting upon
them,

15. the recognition that new evidence
upon the soundness of one or more
of the assumptions may make it de-
sirable to reconsider the argument
and perhaps to qualify the conclusion
tentatively reached.

Given the initial lack of definition and the
clutter apparent in this list of behaviors, it
is not surprising that this committee found
the tasks of measurement "extremely com-
plex" and the products of their efforts "too
complicated for practical purposes. "
Although we have chosen to number the
student behaviors identified sequentially, it
should be apparent that these abilities are
not mutually exclusive, nor were they per~
ceived as such by members of the staff.

The Cooperative Study of
Evaluation in General Education

In 1950 the American Council on Educa-
tion initiated the Cooperative Study of Eval-
uation in General Education, with Paul L.
Dressel as Director and Lewis B. Mayhew as
Assistant Director. Aside from the overall
general purpose stated in the study title, pri-
mary purposes of the study included "clarifi-
cation and possible redefinition of the objec-
tives of general education [and] development
cf more adequate and reliable means of meas-
urement.">> Committees were formed to explore
objectives in the following six areas: social
science, science, communications, humanities,
attitudes (values and personal adjustment),

and critical thinking. The last two arcas arc
described as "pervasive objectives," whercas
the other four arcas are rcadily identifiable
with subjcct-matter disciplines, An interest-
ing outcome of the study is that all committees
recognizaed the importance of critical thinking
d4s cvidenced by the design and development
of tests for evaluation in cach of the five
arcas other than critical thinking itsclf. Dros-
scl and Mayhew stated that

As the Cooperative Study began, it
was agreed that critical thinking was
considered one of the important out-
comes of general cducation with which
the project would be concerned, As
cach of the six committecs defined itg
sphere of interest, the objective of
critical thinking began to assume
greater proportions. Regardless of
whether a committee labeled the trait
"critical analysis and judgmen." or
"critical thinking" or "ability to rcad
current science materials," the skills
which scemed to be involved werc
all quite similar. Whether the sim-
ilarity in conception of thought is
attributable to some basic quality or
whether it is merely attributable to
the influence of Aristotle, Bacon, and
Dewey in American schools remains
a question. This common concern,
however, served to emphasize the
importance of critical thinking and
suggested that critical thinking,
viewed broadly, might provide the
emphasis whereby general educa-
tion courses, individually, could be
better planned and taught, and where-
by general education programs might
achieve among the courses some
larger degree of integration. We
would suggest, therefore, that crit-
ical thinking might serve where other
principles have failed, and we shall
try to demonstrate the validity of this
position3*

This conception implies that the goal of im~
proving student critical thinking abilities may
be a major integrating concept underlying the
development of programs in general education
rather than a peripheral obje stive more ob-
served in the breach than in the practice of a
traditional curriculum.

Although all six committees were in-
terested in critical thinking abilities, only
the behaviors identified by the Intercollege
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Committec on Critical Thinking will be pre:-
scnted. However, it was noted by the diree-

tors of the project that "three other committoes

of the: Study working independently produceed

Ability to recognize assumptions
bearing on the problem

a) To identify unstated assumptions.

b) To identify unsupported assump-

lists which were cssentially in one=to-one tions.
correspondence"®® with that of the critical ¢) To identify iwrrelevant assumyp-
thinking committec. The specific abilitics, tions,

organized in eight ability clusters, worr printed

under the heading "A Tontative List of thee
Problem-58Solving Aspects of Critical Thinking.,"

1. Ability to recognize the cxistencr: on the basis of information and
of a problem _ assumptions,
a)  To recognize related conditions ¢) To sclect the more promising
in a situation, hypotheses for first considera-
b) To recognize conflicts and is- tion,
sucs in a situation. d) To check the consistency of the
¢) To locate "missing links" in a hypotheses with the information
scries of ideas or incidents, and acsumptions.
d) To recognize problems which ¢) To make hypotheses concerning
have no solution. unknown and nceded information.
2. Ability to define the problem Ability to draw conclusions validly
a) To identify the nature of the from assumptions, hypotheses, and
problem. pertinent information
b) To understand what is involved a) To detect logical relationships
and required in the problem. among terms and propositions,
c) To recognize ways in which the: b) To recougnize necessary and suf-
problem can be phrased, ficient conditions.
d) To define difficult and abstract c) To identify cause and effect re-
elements of the problem in lationships.
simple, concrete, and familiar d) To identify and state the con-
terms. clusion.
e) To brecak complex clements of Ability to judge the validity of the
the problem into workable parts. processes leading to the conclusion
f) To identify the central clements a) To distinguish validly drawn
of the problem. conclusions from others chosen,
g) To place the clements of the for example, because they are
problem into an order in which in accord with values, prefer-
they can be handled. ences, and biases.
h) To eliminate extrancous cle- b) To distinguish a necessary in-
ments from the problem. ference from a probable one.
i) To place the problem in its c) To detect formal logical incon-
context. sistencies in the argument.
3. Ability to select information pertinent Ability to evaluate a conclusion in

to the solution of the problem

a) To disiinguish reliable and un-
reliable sources of information.

b) To recognize bias upon which
information is selected and re-
jected.

c) To recognize information rele-
vant to the solution of the
problem.

d) To select adequate and reliable
samples of information.

Ability to make relevant hypotheses

) To discover clues to the solu-
tion of the problem.

b) To formulate various hypotheses

terins of its application

a) To recognize conditions which
would be necessary to verify a
conclusion,

b) To recognize conditions which
would make a conclusion inap-
plicable.

c) To judge the adequacy of a con-
clusion as a solution of the
problem.3®

e) To systematize information.

f) To select information from per-
sonal experience relevant to
the solutici of the problem.

This tentative list was later reduced to
five general abilities which were printed
under the heading "A Brief List of Critical
Thinking Abilities":




1. The ability to define a problem.

2. The ability to select pertinent in-

formation for the solution of ¢

problem,

The ability o recognize stated and

unstated assumptions,

4. The ability to formulate and select
relevant and promising hypothescs.,

5.  The ability to draw conclusions
validly and to judyge the validity of
inferences, !’

.

This reduction and revision is sceen by the
dircctors as evidence of the fallibility of thee
tentative list,®®

In both of these lists, a strong concern
for problem solving is in e¢vidence. The di-
rectors of the study recognize this bias and
Justify it on the strength of the assertions
that "problem solving is e¢sscential to cffective
living" and that "problem solving. . .|cm-
bracc}s] most of the aspects of critical think-
ing."*

The Illinois Project on
Critical Thinking

Une of the carliest large-scale studics
concerned solely with the concept of critical
thinking was the Illinois Project on Critical
Thinking begun in the spring of 1954 as a
project of the Illinois Curriculum Program
Committee. The overall purpose of the study
was "to work out effective teaching methods
and instructional materials to improve student
ability to think soundly, and to set forth thosc
concepts and principles of logic, semantics,
and scientific method involved in the assess-
ment and control of reasoning."* The Project,
based at the University of Illinois, was con-~
ducted with the cooperation of three Illinois
high schools: Evanston Township High School,
New Trier Township High School, and Niles
Township High School.

Consistent with the overall purpose of
the study was the specific definition assigned
to critical thinking by the staff:

Critical thinking consists in the abil~
ity to meet, in accordance with logical
norms and established methods, the
various demands upon judgment and
reasoning that are encountered in the
course and full range of experience.?

Among the tributes awarded this definition by
its makers is that it is behavioral and spe-
cific: "To say that our definition is behavioral

15 to say that 1t airesns obscervation to actuil
instances of behavior, We can observe whiat
anandividual does and says under a given st
ot circumstances, " These cireumstinces
might anclude the kind of logical reasoning
required, the kind of classification involyed,
Whether o premise 1s missing, whether thoeree
15 a quention of definitlon or interpretation,
and o on, It specitic mattors of Vi BONLLY
aleanvolved, then specitic thinking abalities
an evidencoed by hehaviors must be reguired.,
“Thus ouwr defimtion of cntical thinking 1~
cludes o list of specitic reasoning and judy-
mental abilities, and a list of understanding s
necessiary to their development, "4

A st of abilities and undetlying principles
1 relation o grade level and undorstancings
was developed by the statf, The histirgs were
developed in the light ot the followiry three
quisstiong:

(1) What abilities, specincally,
shall be selected as constituting
critical thinking, and what principles
and understanding s are appropriat:
to the development of these abilitiogy

(2) AL what grade levels shouid
these principles and understanding s
be introducedy And this 1 to ask
at what ditfering grade levels ¢hould
we attempt to develop the variousg
abilitics?

(3) In what subjects can the ap-
propriate principles and understand-
ings be taught in the cowmse ot de-
veloping the abilities 2%

I'or the purpuses of th.s paper, the list of
student behaviors is abstracted from the total
development. The sixtecn abilitics identified
arc:

1.  Can tell when a term has
been adequately defined,

2. Candentify certain common
types of misuses of language.

3. Candistinguish between an
argument and a description.

4. Can distinguish among ques-
tions of truth and validity.

5. Canrecognize certain common
types of errors in drawing
conclusions about matters of
fact.

6. Can decide whether an 1nduc-~
tive conclusion is warranted
in terms of the evidence,

7. Can idntify a hypothesis.

8. Can tell whether a given state-
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maont 1s & usciul prediction from
i hypothesis,

9. Can tell whether or not the van-
ables in an experiment have Leoeon
adeguately controlled,

10,  Can tell when a variable 16
re:levant,

11,  Can distinguish hypotheses which
HsseIt necessary conditions from
hypotheses agserting sufticient
conditions for the occurrence of
arn cvent,

12,  Can evaluate the reliability ot
items of intormation.

15, Can tell whethoer or not &4 deduc-
tive argulnent is valid,

14. Can identity and ovaluate ditfer-
ent types of explanation and
tell what type is appropriato
to a given situation.

15. Can locate and identity assump-
tions.

16. Can recogmze a value statement
and decide when it is justified.

Limitations of space and purpose have

causcd us to exclude the principles and under-

standings as they relate to grade levels and
subjccts,

The Cornell Project on Critical Thinking

Phasc I, Deductive Reasoning in Ado-
lescence, of the Cornell Project on Critical
Thinking Readiness in Grades 1—12 began in
May of 1962 with the overall goal of con-
tributing to "what critical thinkinyg is and to
knowledge about when it can be taught,

Of six swecific objectives listed, Objective 1
is the most pertinent one at this point; "To
bcecome more clear akout the nature of deduc-
tive loygic, as used in ordinary rcasoning, and
to compare this analysis of deductive lugic
with Piaget's to sce whether we were talking
about the same thing as he did."* The re-
maining objectives are concerned with test-
ing, mastery of principlas, and rcadiness
among students aged 10--18. The main sub-
ject matter of this study is logic, defined as
"that part of critical thinking which deals
with whether a conclusion follows neces-
garily from the premises that are offered in
support of it."*®

In this preparatory program Ennis worked
out an extended definition that includes a
list of twelve aspects of critical thinking—-
factors equivalent to those referred to by

12

uther investigators as critical thinking abil-
1itiees, The twelve aspects of eritical thinking
are a5 tollows:

1.  Cirasping the meaning of a state-
mant,

2.  Judying whether thoere 15 am-

Llgulty inoa line of reasoning,

Judying whether cortain state-

ments contradict cach other,

4, Judging wnether a conclusion
tollow s necessarily,

5.  Judging whethor a statement is
sprecific enough,

fr. Judging whether a statement 1s
actually the application of a
certain principle,

7.  Judying wheoether an obscrvation
statement 1s reliable,

8. Judyging whether an inductive:
cenclusion is warranted.

9,  Judyging whether the problem
has boen identificd,

10,  Judying whether something is
an agssumptior.

11, Judying whetner a definition
15 adeguate:,

12.  Judyging whr:ither a statemoent
made by an alleged authority
is é,ac:c:(:pl.x'jbl(;.4'9

o

The Wisconsin Concepts in
Verbal Argument Project

The Wisconsin project came into being
in 1964 as one of the initial projects of the
Wisconsin R & D Center. The particular focus
of the project concerned concepts related to
the evaluation of ordinary arguments. The
various phases of the project included prep-~
aration of "A Taxonomy of Concepts and Crit-
ical Abilities Related to the Evaluation of
Verbal Arguments . . .1'%° the development of a
battery of seven tests entitled, "Wisconsin
Tests ot Testimony and Reasoning Assess~
ment. . ..""' the establishment of norms for
student critical thinking behaviors, and the
development of a learning program for direct
instruction in concepts related to verbal argu-
ment.>?



Unlike the previcus critical thinking
projects which borrowed extensively from
formal logics, the Wisconsin project is hbased
on a set of concepts drawn from the thinking
of 4 modern English logician named Stephen
Toulmin,”  The Toulmin system was elected
in preference to traditional logics in the ho-
lie:f that the Toulmin mod:] is more appropriate
to the world of cveryday arquments and is
morc suitable for high schonl minds. The
terminology of the critical abilitics identified
Ir the tazonomic work partially reflects the
specialized terminology of the Toulmin s5ystem,

The critical abilitics initially posited by
the project staff are the following:

1. The ability to distinguish between
scentences functioning as state-
ments and sentences functioning
as performatives,

2.  The ability to distinguigh arqu-
ments from other forms of verbal
discourse,

3. The ability to recognize compo-
nents that are related in state-
ments,

4. The ability to recognize types of
claims in arguments,

5. The abhility to recognize testimony
offcred in justification,

6. The ability to appraisc testimony
In terms of internal criteria (i.e.,
position to observe, competency
to observe, lack of hias, qualifi-
cation to judge),

7. The ability to appraise testimony
in terms of external criteria (i.c.,

intrasource consistency, inter-
source consistency, recency,
proximity),

8. The ability to recognize arguments
developed through reasoning,

9. The ability to classify reasons hy
argumentative function,

10, The ability to detect arguments in
which relational statements are
suppresscd,

11, The ability to recognize various
patierns of reasoning,

12, The ability to supply appropriate
warrants in relating data to claims,

13, Thec ability to appraise reasons
according to relevant rules of
inference,

14, The ahility to recognize the degree
of acceptability of a claim as de-
termined by the various elements
in an argument,

15. The ability to analyze the functions
of statements in complexes of inter-
related arguments,

16. The ability to detect dissuasions
and diversions,

17, The ability to detect misuses of
le:mguac_;e.54

With this list we conclude the identifica-
tion of specifin skills which cluster under the
critical thinking rubric. In the section which
follows, relevant conclusions will be drawn,
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It has been the purpose of this paper to
clarify the nature of criticel thinking by ex-
amining and classifying previous attempts at
direct definition and by positing lists of be-
havioral objectives. Having completed this
review, relevant conclusions will be drawn.
The survey of literature reported in this
paper discloses an astounding lack of con-
sistency in very basic terminology. At vari-
ous moments, critical thinking has been
associated in whole or in part with problem
solving, creative thinking, reflective thinking,
logical thinking, reasoning, evaluation, asso-
ciative thinking, and judgment. So dense is
the semantic jungle in which these terms re-
side that some have sought out new terms

less burdened by previous semantic confusion.

Thus, Kurfman® adopted the term effective
trinking and Smith and Tyler’® chose clear
thinking as different labels for essentially
the same process. Others have expressed
preference for straight thinking, sound think -
ing, and vational thinking.

Of greater significance than the lack of
consistency in terminology is the inconsist-
ency of basic views regarding the nature of
the act. Even a cursory glance at sections II
and III of this paper should reveal to the
reader a striking inconsistency in basic no-
tions regarding the nature of critical thinking.
Russell's notion of critical thinking as a
"process of evaluation or categorization in
terms of some previously accepted stand-
ards"®" and Ennis' notion of critical thinking
as "the correct assessment of statements"®®
are hardly comparable to Aiken's notion of
critical thinking as "...[originating] with the
sensing of a problem...a quality of thought
operating in an effort to solve the problem
and to reach a tentative conclusion...a
process of problem solving requiring the use
of creative insight, intellectual honesty, and
sound judgment...the basis of the method of
scientific inquiry."®® The inconsistency in
basic postures is further evidenced by a
comparison of the behavioral objectives out-
lined by the critical thinking committee of

14
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Conclusion

The Cooperative Study of Evaluation in Gen~-
eral Education®® with those set forth by the
Cornell Project® or, even more strikingly, the
Wisconsin Concepts in Verbal Argument Proj-
ect.®* Such disparate views suggest that
people using the term cvitical thinking are
looking at wholly different acts.

Not all views of critical thinking have
been equally conducive to curriculum develop-
ment and implementation. The view of critical
thinking as problem solving has not led to the
development of a clear~cut system of con-
cepts which may be taught to students. To
suggest tinat problem solving proceeds in a
series of well ordered steps does not suggest
the preeise kinds of understandings that a
child must have to perform to maximum capac-
ity at each level. In addition, the research
finding that the nature of the problem strongly
influences success in problem solving®® raises
interesting questions about the orders of knowl-
edge and sources of information one need have
to solve problems gathered from a broad spec-
trum of subject-matter fields and life ex-
periences.

Although one may applaud the attempt to
set forth what one must know and do to be a
sound, clear, logical, or rational thinker in
all facets of human endeavor, the pluralistic
view has not resulted in a unified, uncluttered
model of the critical thinking act. For ex-
ample, the early Eight-Year Study of the Pro-
gressive Education Association®® lists be-
havioral objectives drawn from the sciences,
logic, and problem-solving theory without
managing a successful synthesis of the three.
Although the thinking of Eisner®® more closely
approaches a unified model, it is not suffic-
iently detailed to provide the basis for in-
struction.

The view of critical thinking as a "process
of evaluation...in terms of some previously
accepted standards"®® has provided the strong-
est conceptual basis for instruction of the
three broad views of critical thinking. Thus,
Smith and the Illinois Project developed "a
list of specific reasoning and judgmental
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abilities and a list of understandings neces-
sary to their develo;)ment";67 Ennis®® in Phase I
of the Cornell Project defined the conceptual
basis for instruction and testing in terms of
twelve principles of conditional logic and
eight principles of class logic; and Allen,
Feezel, and Kauffeld® of the Wisconsin Project
identified twelve clusters of concepts asso-
ciated with criteria used in cvaluating argu-
ments in the field ¢f ordinary discourse.

Given the history of major critical think-
ing projects, it would scem reasonable to
conclude that the evaluative view of critical
thinking holds the greatest promise for in-
structional implementation. However, even
within this view, these are great disparatics
in approach. Since evaluation involves the
assessment of statements against a set of
standards, the particular standards selected
vary from project to project. The standards
most frequently employed are those borrowed
from semantics (for concepts related o word
uses and meanings), logic (for the norms of
coherence and consistency), and empirical
science (for the norms of inquiry and truth).

In choosing from among the¢ various avail-
able standards, it would scem important that
futurc critical thinking projects give strong
initial attention to defining the special field
in which the student is to be taught to think
critically. In the past, critical thinking has
becn often viewed as a ficld-invariant phe-
nomenon. Thus, Dressel noted:

There are aspects of critical think-
ing which pervade all areas of knowl-
edge. Respect for exact information
and concern about its adequacy, recog-
nition of explicit or implicit assump-
tions, detection of inconsistencies,
creation of new ideas, and evaluation
of the adequacy or validity of a con-
clusion or work are involved in com-
munication, in science, in literature,
and in the arts.”®

When critical thinking is viewed in this way,
the particular model elected must account for
such diverse habits of thinking as those of
the scientist, the historian, the logician, the
literary critic, the lawyer, and the man on the
street. That it is difficult for one model to
prosper under such a burden would seem ob-
vious. In having to accommodate diverse
acts under a common heading, critical think-
ing is explained by a cluttered model which
fits no field well.

Since it is difficult for a single set of
critical thinking standards, or even a cluster

of such standards, to define adequately what
a person must do to be critical in all ficlds
of human endeavor, it would seem wise to
determine the particular field in which the
student is to develop critical skills. A cluc
to the field which may be of primary interest
to most sccondary school teachers was pro-
vided by Russell when he ohscrved:

In a world where the child gets little ;
help in evaluating the ideas in the
comic strip, the movie "epic,"” the
advertising "pitch,” and the unspoken
assumptions of the TV westorn, it
scems important that school pro-
grams give he'p in developing crit-
ical thinking abilitics.”

If most teachers subscribe to this view, and
it is likely that they do, it would scem appar-
ent that the ficld in which we wish students
to think critically is the field of ordinary dis-
course. Which is to say, most secondary
school teachers are not interested primarily
in cquipping students to think as logicians,
historians, lawycrs, literary critics, or sci-
entists, Rather, most secondary school tearh-
crs will be satisfied if their students learn to
think critically as ordinary people in the cvery-
day world. Perhaps what is nceded, then, is
a modcl of critical thinking which ¢xplains
a particular ficld—the ficld of ordinary dis-
course. Although such a model would be in-
appropriatce to the physical and natural sci-
cnces, it would be appropriate to most of the
other subject matter arcas of the school cur-
riculum. This distinction may be somewhat
obscured by the common belief that the sub-
jects of the high school curriculum consist
of distinct ficlds of inquiry. However, in fact,
the humanities, the social sciences, history,
ctc. are all gearced to equipping the student
to rcason in the field of ordinary discoursc.'?
If it is our goal to prepare students to
think critically about the kinds of asscrtions
they encounter in the field of ordinary dis-
course, it would scem important that greater
attention be given to defining that ficld. Hav-
ing made such a definition, it would then scem
appropriate to measure systems of critical
thinking concepts against the demands of
critical thinking in the everyday world. From
this vantage point, one may discover that
while the principles of class and conditional
logics explain the rules of the logicians game,
they do not describe the way that real people '
do or should process the everyday claims
made on their beliefs.
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