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CRITICAL THINKING: A STATEMENT OF EXPFRT CONSENSUS
FOR PURPOSES OF EDUCATIONAL ASSESSMENT AND INSTRUCTION

== The Critical Thinking Movement and CT Assessment

From New Jersey to California, and from Newfoundland to Florida,
leaders in the critical thinking movement have advocated major
educational reform. They have argued that effective and meaningful
education requires that curricular, pedagogical and assessment strategies
at all levels of education be coordinated sa as to foster in students
those cognitive skills and habits of inquiry associated with critical
thinking. They have made the case that educating students to be critical
thinkers is vital for the students themselves and for society in general,
(Ennis, 1962, 1981, 1984; Passmore, 1947; Schievella, 1948; Sheffler,

1973; Lipman, 1977; Siegel, 1980, 1988; Gardner, 1983; Arons, 1983;
Beyer, 1985; Costa, 19835; Quellmalz, 1983, 198S; Scriven, 1985;
Sternberg, 1983; Ruggiero, 1938; Paul, 1988 (a) and (b); etc.).

The arguments for critical thinking have been successful.

After decades of relative neglect, the eighties witnessed a growing
accord that the heart of education lies exactly where traditional
advocates of a liberal education always said it was —— in the processes
of inquiry, learning and thinking rather than in the accumulation of

disjointed skills and senescent information. The critical thinking

movement gained momentum throughout the decade. Conferences and position

papers led to the development of college level critical thinking (CT)
courses. In elementary and secondary schools (K—-12) teachers revised
lesson plans to incorporate CT objectives. In the span of a few years
publishing CT textbooks and offering CT staff development programs became

growth industries. The CT movement enjoyed major success when
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dniversities introduced CT requirements into their general education
programs and state departments of education targeted CT in their
cwriricular frameworks and their standardized testing programs. By the
decade’'s end CT could no longer be characterized as a cottage industry.

With success come questions: Nolt new ones nécessarily, but, because
of the eupectations which have been raised and the investments being
praoposed, vexing ones. Intuitively, CT instruction should focus on how
students approach a guestion and reason about it. CT pedagogy should
develop in students those cognitive skills and affective dispositions
which characterize the good critical thinker. Rather than or in addition
to targeting whether a given answer is correct, CT assessment should
target the quality of the critical thinking the students put into
arriving at that answer. Thus, for all of their successes, CT experts
find they must continue to address some fundamental academic concerns.
What exactly sre those skills and dispositions which characterize CT7
What are some effective ways to teach CT? And haow can CT, particularly
i+ it becumes a campus-wide, district-wide or statewide requirement, ve
assessed?

When these academic questions are asked by the individual professor
wur teacher seeking to introduce CT into her aown classroomy they are
difficult enough. But the questions take on social, fiscal, and
political dimensions when asked by campus curriculum committees, school
district offices; boards of education, and the educational testing and
publishing industries. This is not to say that the experts find these
questions insurmountable. On the contrary, CT experts have worked with
their colleagues in the education community on some remarkable projects.
For example, California and New Jersey have established ways of

introducing CT into their curricular frameworks and statewide testing
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programs. The twenty-campus California State University system, which
enrolls hundreds of thousands of students, has established a process for
the approval of CT courses for its general education requirement.

Given the central role played by philosophers in articulating the
valua, both individual and socialy, of CT, in analyzing 'the caoncept of CT,
in designing college level academic programs in CT, and in assisting with
efforts to introduce CT into the K-12 curriculum, it is little wonder
that the American Fhilosophical Assaciation, through its Committee on
Fre-College Philosophy, has taken an interest in the CT movement and its
impact on the profession. In December of 1987 that committee asked this
investigator to make a systematic inquiry into the current state of CT

and CT assessment.
_ TABLE 1

CONSENSUS STATEMENT REGARDING CRITICAL
THINKING AND THE IDEAL CRITICAL THINKER

We understand critical thinking to be purposeful, self-regulatory judgment
which results in interpretation, analysis, evaluation, and inference, as well as
explanation of the evidential, conceptual, methodological, criteriological, or
contextual considerations upon which that judgment is based. CT is essential as a tool
of inquiry. Assuch, CTis aliberating force in education and a powerful resource in one’s
personal and civic life. While not synonymous with good thinking, CT is a pervasive
and self-rectifying human phenomenon. The ideal critical thinker is habitually
inquisitive, well-informed, trustful of reason, open-minded, flexible, fair-minded in
evaluation, honest in facing personal biases, prudent in making judgments, willing to
reconsider, clear about issues, orderly in complex matters, diligent in seeking relevant
information, reasonable in the selection of criteria, focused in inquiry, and persistent
in seeking results which are as precise as the subject and the circumstances of inquiry
permit. Thus, educating good critical thinkers means working toward this ideal. It
combines developing CT skills with nurturing those dispositions which consistently
yield useful insights and which are the basis of a rational and democratic society.

As Table 1 suggests, a key result of inquiry is the articulation by
a panel of CT experts of a conceptualization of CT it terms of two

dimensions: cognitive skills and affective dispositions. Section II of
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this report describes the Delphi research methadology. Sectiaon 1II
address the skill dimension of CT, and Section IV the dispositional
dimension of CT. Research finding; are presented throughout the report,
both in the text and in tabular form. Six recommendations are presented
in Sections IIl and IV so they can be related most sensibly with their

.

rationale. Nine ad&itional recommendations which pertain specifically to

CT instruction and assessment are presented in Section V.

Il —= Research Methodology and Purpose

The Committee on Pre-College Philosophy suggested several persons
with special expertise in CT and CT whom this investigator might contact
as part of the inquiry into the controversial issues knawn to lie at the
heart of the profession’s concern. This investigator decided to emplay
the powerful qualitative research methodology known as the Delphi Methad.
The Delphi Method requires the formation of an interactive panel of
experts. These persons must be willing to share their expertise and work
toward a cunsensus resoluticn of matters of opinion. Using the fire:

group of ewperts to nominate others, the Delphi panel soon toak shape.

. In all forty-six persons, widely recognized by their professional

colleagues to have special experience and expertise in CT wnstruction,
assessment or theory, made the commitment to partizipate in this Delphi
project. If it were not for their conscienticus effort, (for which this

investigator is extremely appreciatively, the consensus expressed in this

-report could ot have been reached.

In Delphi research esperts participate in several rounds of
questions which call for thoughtful and detailed responses. Achieving a

consensus of expert opinion using the Delphi Methad is not a matter of
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voting ar tabulating quantitative data. Rather the expert panelists work
toward consensus by sharing their reasaned opinions and being willing to
reconsider them in the light of the comments, objections and argumentc
offered by other experts. In Delphi research, once an expert cxpresses
an opinion, even a “dissenting oney it becomes a factor i the mix and
flow of all subsequent argument and thought. Te circumvent undue
influence arising from any given expert’s ni-ofessional status, each round
of questions is initiated by the _P_r:tjéct director and all responses are
coordinated through that Rer'sk:n. The project director circulates to the
entire panel directﬂ ‘_g;.:(di—;;tions and synthesized responses, with the names
of their authgrs -.removed.

The: eﬁ%ﬁert panelists themselves, through the thoughtfulness and
p-:-réi.xasiveness of their written responses, shape the line of inquiity.
The project director endeavors to frame questions which respond to the
direction panel debate is taking and lead the conversation toward
fruitful resolution. As the inquiry proceeds, the project director
assists the panelists with bibliographies and alerts them to other useful
souwrces of relevant information. As areas of accord or disagreement
anerge these are presented to the panel in the form of drafts of
preliminary findings ar crucial follow—-up questions. The process
terminates when the project director cetermines that sufficient accord
has been reached for areas of consens. . to be made public. Delphi
findings also include descriptions of residual disagreement and
statements of minority opinion.

A clear and accurate conceptualization of CT is absolutely essential
for the development of valid CT assessment tools and effective CT
instructional programs. WYith this in mind, and recaognizing that

divergent conceptualizations of CT have hindered curricular and
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assessment efforts, early in the Delphi process the panel decided its
most worthwhile contribution could be the articulation of a clear and
correct conceptualization of CT. The expert panelists devoted their
major effort toward that end. The experts hoped that by coming to
consensus they ceuld offer educators interested in CT assessment or
instruction a conce.ptualization of CT of sufficient clarity, accuracy and
richness to warrant their serious attention.

To balance the theoretical with the practical, the experts asked
themselves what a generally educatad college lower divisicn level
critical thinker should be able to do. However, they did not atter;lpt to
cdescribe the typical college level critical thinker. It soon became
evident that the experts were actually articulating an ideal. It may be
that no person is fully adept at all the skills and sub-skills the
experts found to be central to CT. It may be that no person has fully
cultivated all the affective dispositions which characterize a guod
critical thinker. Also humans compartmentalize their lives in ways that
CT is more active and evident in some areas than in others. This gives
No more reason to abandon the effort to infuse CT into the educational
system than that knowing no friendship is perfect gives one reason to
despair of baving friends. The experts’ purpose in putting the ideal
before the education community is that it should serve as a rich and
worthy goal guiding CT assessment and curriculum development at all

educational levels.
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TASLE 2
PROJECT HISTORY

Round 1 (Feb. 11, 1988) and Round 2 (Mar. 14, 1988) initiated rthe Delphi
process. In both rounds panelisis were invited to nominate other CT experts to join
in this research project. The experts reached consensus on the working assumption that
“the concept of CT could be made operational to the extent that important parts of CT
could be assessed velidly and reliably.” The experts agreed to begin their analysis
of CT by “identifying the core elements of CT which might reasonably be expected
at the freshman and sophomore general education college level.” The rationale for this
decision was thet the college leve} theoretical construct of CT could reasonably be used
to guide what might be said about CT at the K-12level. Also the panelists noted that
most of the participating experts had greater experience at the college level than in K-
12 education.

Round 3 (Muy 4, 1988) was an open-ended invitation for experts to write theirown

list of the operations which they conceived of as central to CT. The first synthesis of this |

input was presented for expert review in Round 4 (Sept. 23, 1988). This synthesis
focused on the skill dimension of CT. Round 4 invited responses regarding each skill
and sub-skill identified, a proposed [and ultimately rejected] input/output model of CT
operations, a list of closely related cognitive operations which might or might not be
distinguished from CT, a general statement regarding what a skill is and how one is
taught, and a list of caveats and cautions regarding CT instruction and assessment.

Round SA (Feb. 28, 1989) reviewed the definitions and classification of CT
cognitive skills in the light of expert responses tc Round 4. Rovad 5B (also Feb. 28, 1989)
propesed statements regarding the dispositional dimension of CT and about its possible
normative connotations. Round SC (Mar. 10, 1989) asked for specific recommendations
regaiding CT instruction and assessment, and offered a revision of the general
statement on teaching and assessinga cognitive skill. Round $§included several
quotations culled from the panelists’ earlier responses and invited comments and
reactions.

The experts’ comments regarding the various quotations included in each round
added greatly to the project director’s understanding of the experts’ overall views. From
these and the responses to specific Round SA, 5B and 5C questions, the project director
assembled a draft report of all Delphi findings, including recommendations. Round 6,
(Sept. 25, 1989) circulated that draft and gave the CT experts the opportunity to express
their views or make comments for inclusion in the final report, which went through its last
revisions in Nov. 1989.

———e
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111 -- The Cogpitive Skill Dimension of Critical Thinkine

FINDING: As indicated in Table 1, the experts +find good critical
thinking to include both a skill dimension and a dispositional
dimensinon. The experts find CT to include cognitive skills in (1)
interpretation, (2) analysis, (3) evaluation, (4) inference, (5
explanation and (4) self-reqgulation. Each of these six is at the core
of CT. Associated with each are criteria by which its execution can be
meaningfully evaluated. However, no attempt is made here to specify
those criteria since ample critericlogical discussions exist in the
literature.

Concerned not to generate misunderstandings, the experts offer many
cautions about the analysis of CT in terms of skills and sub-skills. The
experts warn that good CT is not rote, mechanical, unreflective,
disconnected execution of sundry cognitive processes. They caution not
to lose sight of the whole while attempting to attend well to its many
parts.

RECOMMENDATION 1: All CT instruction should aim at deveioping good
critical thinkers -- persons who can integrate successful execution of
various skills in the CT enhanced classroom with the confidence,
inclination and good judgment to use these powerful tools in their
other studies and 1n their everyday lives. Persons who have
proficiency in CT skills but fail to use them appropriately are most
unlikely to be regarded as good critical thinkers.

RECOMMENDATION 2: Those who seek to infuse CT into the educational
system to be guided by a holistic conceptualization of what it means to
be a cod critical thinker. That some aspects of CT, particularly
features within its skill dimension, are more readily targeted by
existing educational assessment strategies should not distort the
conceptualization of CT nor truncate full-blown CT instruction.

The experis characterize certain cognitive skills as central or core
CT skills. The more one achieves proficiency in these skills, the more
worthy one is of being regarded as adept at CT. The experts are not,
however, saying trat a person must be proficient at every skill to be
perceived as having CT ability. Considering the panel's purposes and

methadology, trying to anaslyze CT in terms of necessary and sufficient

conditions would have had strong negative utility. Thuss in view of the
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piecision which the question permits, the panel, early in the Delphi
process, decided to strive for a consensus on the core skills, The panel
was not asked to name skills without which a person is surely not a

critical thinker.

Responses to Rounds 4 and SA reveal the experts to be virtually
unanimaue (N>93%) on ir:luding analysis, evaluation, and inference as
cer'ral to CT. But in response to Rcund 6 une assessment expert strorgly
dissented regarding thz inclusion of interpretation, arguing that it was
properly a part of comaunication, not CT. The same expert noted that
analysis, as defined in this report, overlaps with reading and listening.
These points raise obvious difficulties for CT assessment, particularly
as one altempts to make finer differentiations between CT and
communication or between analysis—-in-the-CT-sense and analysis—in-the-
rrading-sense.  Regarding self-requlation the expert said, "I think this
is where testing must merge with teaching." In response to Round &
another sssessment zupert peinted out that, as compared to the others,
self-requlation appears to be a skill of a different kind or level. In
self-regulation vne applies the other CT skills to aone's own CT, by, for
wxample, wvalueting are’s own inferences. This gives CT an interestingly
recersive character. However, as this expert noted, the meta-cognitive
asract of self-reqgulation makes it extremely difficult ta assess using
the standard kinds of paper and pencil instruments. Nonetheless, strang
conernsus (N -87%) exists that interpretation, e:planation and self-
regulation are central to CT. [For detailed results sece the response

tables un page 10 uf the Delphi letter for Round SA in Appendix C.]
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FINDING: There is consensus that one might improve one's awn CT in
several ways. The experts agree that one could critically tvamine and
evaluate one's own reasoning processes. One could learn hor to think

more objectively and logically. One could expand one’'s repertoire of

those more specialized procedures and criteria used in different areas

of human thought and inquiry. One could increase one's base of

information and life experience.

It was readily apparent that the experts do not regard CT as a body
af knowledge to be delivered to students as one more school subiject along
with others. The panel sees CT, like reading and writing, as having
applications in all areas of life and learning. And, as several pointed
out, CT instruction, like reading and writing, can occur in programs rich
with discipline—specific content or in programs which rely on the events
in everyday life as the basis for developing one’'s CT.

FINDING One implication the experts draw from their analysis of CT

skills is this: "while CT skills themselves transcend specific subjects

or disciplines, exercising them successfully in certecin contexts

demands domain-specific knowledge, some of which may concern specific
methods and techniques used to make reasonable judgments in those
specific contexts."

Although the identification and analysis of CT ckills transcend, in
significant ways, specific subjects or disciplines, learning and applying
these skills in many contexts requires domain-specific knowledge. This
domain—-specific knowledge includes understanding methodological
principles and competence to engage in norm-regulated practices that are
at the core of reasonable judgments in those specific—contexts. The
explicit mention of "evidential, conceptual, methodological,
vriteriologicaly, or contextual" considerations in connection with
explanation reinforces this point. Too much of value is lost if CT is
conceived of simply as a list of logical operations and domain-specific

knowledge is conceived of simply as an aggregation of information.

Inquiry into the nexus of reasonable judgment and actual application can

10
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produce new appreciations of the necessity of robust concepts of both CT
and domain—-specific knowledge in education.

RECOMMENDATION 3: Since becoming adept at CT involves learning to wuse

CT skills effectively in many different contexts, the experts insist

that "one cannot overemphasize the value of a solid liberal educatiaon

to supplement the honing of one’'s CT skills and the cultivating of
one’'s CT dispositions."”

The experts caution that CT skills can usefully be grouped and sub-
classified in & number of legitimate ways. Hence, the sub-classification
which resulted from this Delphi research should not be interpreted as
necessarily excluding all others. Indeed, while declaring themselves to
be in agreement with this sub~classification, various participating
experts have also published their own sub-classifications. There are
areas aof overlap in the classification system which emerged from the
Delphi research. However, while characterizing each skill and sub-skill
is important, creating arbitrary differentiations simply to force each
and every sub-skill to bhecome conceptually discrete firom all the others
is neither necessary nor useful. In practical contexts the execution of
some skills or sub-skills may presuppaose others. Thus, order af the
Delphi listing is not intended to imply the endorsement of any
psychologicsl, logicel or epistemological order or skill-sequence, nor as
prescribing any educational taxonomy or skill-hierarchy.

Table 3 lists the skills and sub—skills which the experts identify
as being at the core of CT. No claim is being made that the list
exbausts the concept of CT in either breadth or detail. Beyond their
inclusion in CT, many of the skills and sub-skills identified are
valuable, if not vital, for other important activities, such as
communicating effectively. Also CT skills can be applied in concert with

aother technical or interpersonal skills to any number of specific

11
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concerns such as programming computers, defending clients, developing a
winning sales strategy, managing an office, or helping a friend figure

aut what might be wrong with his car. In part this is what the experts
mean by characterizing these CT skills as pervasive and purposetul. It

is alsa fair to say that a particular skill, such as evaluation, or a
particular sub-skill, such as developing reasons, is essential for
success in a given endeavor, such as properly diagnosing illness. The
experts are not concerned that various skills and sut--skills are widely
used. It is not a problem that the skills might be essential elements in
other éndeavors- On the contrary, it would be extremely disconcerting if
they were not, since the case for infusing CT into the educatianal system
depends un CT's utility across almast all areas of life and learning.

The experts are clear on the point that not every useful cognitive

—

TABLEJ3

CONSENSUS LIST OF CRITICAL THINKING
COGNITIVE SKILLS AND SUB-SKILLS

1. Interpretation * Categorization
* Decoding Significance
* Clarifying Meaning

2. Analysis * Examining Ideas

* Identifying Arguments
* Analyzing Arguments

3. Evaluation * Assessing Claims
* Assessing Arguments

4. Inference * Querying Evidence
* Conjecturing Alternatives
* Drawing Conclusions

3. Explanation * Stating Results
* Justifying Procedures
* Presenting Arguments
6. Self-Regulation * Self-examination
\ * Self-correction

1.'.-“ 15



process should be thought of as CT. Not every valuable Lhinking skill is
CT skill. CT is ane among a tamily of clousely related forms of higher-
order thinking, along with, for example, problem~solving, decision

making, and creative thinking. Unfortunately the conceptual overlaps and
complex relationships among all the various forms of higher—order

thinking have yet to be examined satisfactorily. However, that does not
imply that one cannot develop a careful and accurate caonceptualization of
the target, CT —-- a conceptualization fully adequate to ;tfs purpose,

which is to guide CT assessment and instruction.

In addition to accord on the listings in Table 3, the Delphi experts
find remarkable consensus an the descriptions of each of the skills and
sub—skills. Thase descriptions are precsented in Table 4. The examples
aswaciated with each sub-skill are intended as clarifications. Some
readers amight see in them suggestions of possible instructional or
assessment strategies. Others might see in them the tools to initiate
staff development conversations about the curricular implications.
Haowever, the sanel's consensus has to do with the skill and sub-skill

descriptions, and does not necessarily extend to the examples.

TABLE 4
CONSENSUS DESCRIPTIONS OF CORE CT SKILLS AND SUB-SKILLS

1. INTERPRETATION: To comprehend and express the meaning or
significance of a wide variety of experiences, situations, data,
events, judgments, conventions, beliefs, rules, procedures or
criteria.

1.1 CATEGORIZATION:

* to apprehend or appropriately formulate categories,
distinctions, or frameworks for understanding, describing or
characterizing information.

* to describe experiences, situations, beliefs, events,
etc. 150 that they take on comprehensible meanings in terms of
appropriate categorizations, distinctions, or frameworks.

For example: to recagnize « problem and define its character

13
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without prejudice to inquiry; to determine a useful way of sorting
and sub-classifying information; to make an understa, dable report
of what one experienced in a given situation; to classify data,
findings or opinions using a given classification schema.

1.2 DECODING SIGNIFICANCE:

¥ to detect, attend to, and describe the informational
content, affective purport, directive functions, intentions,
motives, purposes, social significance, values, views, rules,
procedures, criteria, or inferential relationships expressed in
convention-based communication systems, such as in language,
soclial behaviors, drawings, numbers, graphs, tables, charts, signs
and symbols,

For example: to detect and describe & person’s purposes in asking
a given question; to appreciate the significance of a particular
facial expression or gesture used in a given social situation; to
discern the use of irony or rhetorical questions in debate; to
interpret the data displayed or presented using a particular form
of instrumentation,

1.3 CLARIFYING MEANING:

¥ to paraphrase or make explicit, through stipulation,
description, analogy or figurative expression, the contextual,
conventional or intended meanings of words, ideas, concepts,
statements, behaviors, drawings, numbers, signs, charts, graphs,
symbols, rules, events or ceremonies.

X to use stipulation, description, analogy or figurative
expression to remove confusing, unintended vagueness or ambiguity,
or to design a reasonable procedure for so doing.

“or example: to restate what a person said using different words
or expressions while preserving that person’'s intended meanings;
ta find an example which helps explain somethine to someone; to
develop a distinction which makes clear a conceptual difference or
removes a troublesome ambiguity.

2. ANALYSIS: To identify the intended and actual inferential
relationships among statements, questions, concepts, descriptions
or other forms of representation intended to express beliefs,
Judgments, experiences, reasons, information, or opinions.

2.1 EXAMINING IDEAS:

* to determine the role various expressions play or are
intended to play in the context of argument, reasoning or
persuasion. :
X to define terms.

* to compare or contrast ideas, concepts, or statements.

¥ to identify issues or problems and determine their
component parts, and also to identify the conceptual relationships
of those parts to each other and to the whole.

For example: to identify a phrase intended to trigger a
sympathetic emotional response which might induce an audience to
agree with an opinion; to examine closely related proposals

14
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regarding a given problem and toc determine their points of
similarity and divergence; given a complicated assignment, to
determine how it might be broken up into smaller, more manageable
tasks; to define an abstract concept.

2.2 DETECTING ARGUMENTS:
 given a set of statements, descriptions, questions or
graphic representations, to determine whether or not the set
expresses, or is intended to express, a reason or reasons in
support of or contesting some claim, opinion or point of view.

For example, Qiven a paragraph, determine whether a standard
reading of that paragraph in the context of how and where it is
published, would suggest that it presents a claim as well as a
reason or reasuns in support of that claimy given a passage from a
newspaper editorial, deteraine if the author of that passage
intended it as an expression of reasons for or against a given
claim or opinion; given a commercial announcement, identify any
claims being advanced along with the reasons presented in their
support.

2.3 ANALYZING ARGUMENTS:

¥ gilven the expression of a reason or reasons intended
to support or contest some claim, opinion or point of wview, to
identify and differentiate: (a) the intended main conclusion, (b)
the premises and reasons advanced in support of the main
conclusion, (c) further premises and reasons advanced as backup or
support for those premises and reasons intended as supporting the
main conclusion, (d) additional unexpressed elements of that
reasoning, such as intermediary conclusions, unstated assumptions
or presuppositions, (e) the overall structure of the argument or
intended chain of reasoning, and (f) any items contained in the
body of expressions being examined which are not intended to be
taken as part of the reasoning being expressed or its intended
background.

For example: given a brief argument, paragraph-sized argument, or
a pesition paper on a controversial social issue, to identify the
author’'s chief claim, the reasons and premises the author advances
on behalf of that claim, the background information used to
support those reasons or premises, and crucial assumptions
implicit in the author’'s reasoning; given several reasong or
chains of reasons in support of a particular claim, to develop a
graphic representation which usefully characterizes the
inferential flow af that reasaning.

3. EVALUATION: To assess the credibility of statements or other
representations which are accounts or descriptions of & person’s
perception, experience, situation, judgment, belief, or opinion;
and to assess the logical strength of the actual or intend
inferential relationships among statements, descriptions,
questions or other forms of representation.

3.1 ASSESSING CLAIMS:
¥ to recognize the factors relevant to assessing the
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degree of credibility to ascribe to a source of information or
oprinion.

* to assess the contextual relevance of guestions,
information, principles, rules or procedural directions.

¥ to assess the acceptability, the level o. confidence
to place in the probability or truth of any given representation
of an experience, situation, judgment, belief or opinion.

For example: to recognize the factors which make a person a
credible witness regarding a given event or credible authority on
a given topic; to determine if a given principle of conduct is
applicable to deciding what to do in a given situation; to
determine if a given claim is likely to be true or false based cn
what one knows or can reasonably find out.

3.2 ASSESSING ARGUMENTS:

¥ to Jjudge whether the assumed acceptability of the
premises of a given argument justify one’s accepting as true
(deductivaly certain), or very probably true (inductively
justified), the expressed conclusion of that argument.

* to anticipate or to raise questions or objections, and
to assess whether these point to significant weakness in the
argument being evaluated.

¥ to determine whether an argument relies on false or
doubtful assumptions or presuppositions and then to determine how
crucially these affect its strength.

¥ to judge between reasonable and fallacious inferences;

¥ to judge the probative strength of an argument’s
premises and assumptions with a view toward determining the
acceptability of the argument.

¥ to dete2rmine and judge the probative strength of an
argument’s intended or unintended consequences with a view toward
Judging the acceptability of the argument;

¥ to determine the extent to which possible additional
information might strengthen or weaken an argument.

For example: given an argument to judge if its conclusion follows
either with certainty or with a high level of confidence from its
premises; to check for identifiable formal and informal fallac:ies;
given an objection to an argument to evaluate the i:::-a) force of
that objection; tc evaluate tne qualit, ang applicability of
analogical argumenisy '~ rudge the logical strength of arguments
based or ~voothetical situations or causal reasoning: to judge if
a given argument :s relevant or applicable or has implirations for
the situation 2t hand: to determine how possible new data might
lead logically to the further confirmation or disconfirmation of &
given zpinicn,

4: INFERENCE: To identify and secure elements needed to draw
reasonable conclusions; to form conjectures and hyrotheses; to
consider relevant information and to educe the consequences
flowing from data, statements, principles, evidence, judgments,
beliefs, opinions, concepts, descriptions, qQuestions, or other
forms of representation.

16



4.1 QUERYING EVIDENCE:

¥ in particular, to recognize premises which require
support and to formulate a strategy for seeking and gathering
information which might supply that support.

¥ in general, to judge that information relevant to
deciding the acceptability, plausibility or relative merits of a
given alternative, question, issue, theory, hypothesis, or
statement 1s required, and to determine plausible investigatory
strategies for acquiring that information.

For example: when attempting to develop a persuasive argument in
support of one’'s opinion, to judge what background infarmation it
would be useful to have and to develop a plan which will yield a
clear answer as to whether or not such information is available;
atter judging that certain missing information would be germane in
determining if a given cpinion is more or less reasonable than a
competing opinion, to plan & search which will reveal if that
informatioun is available.

4.2 CONJECTURING ALTERNATIVES:

¥ to formulate multiple alternatives for resolving a
problem, to postulate a series of suppositions regarding a
question, to project alternative hypotheses regarding an event, to
develop a variety of different plans to achieve some goal.

*¥ to draw out presuppositions and project the range of
possiblefconsequences of decisions, positions, policies, theories,
or beliefs.

For example: given a problem with technical, ethical or budgetary
ramifications, to develop a set of options for addressing and
resolving that problemy given a set of priorities with which one
may or may not agree, to project the difficulties and the benefits
which are likely to result if those priorities are adopted in
decision making.,

4.3 DRAWING CONCLUSIONS:

¥ to apply appropriate modes of inference in determining
what position, opinion or point of view one should take on a given
matter or issue.

¥ given a set of statements, descriptions, questions or
other forms of representation, to educe, with the proper level of
logical strength, the.r inferential relationships and the
consequences or the presuppositions which they support, warrant,
imply or entail.

* to employ successfully various sub-species of
reasoning, as for example to reason analogically, arithmetically,
dialectically, scientifically, etec.

¥ to determine which of several possible conclusions is
most strongly warranted or supported by the evidence at hand, or
which should be rejected or regarded as less plausible by the
information given.

For example: to carry out experiments and to apply appropriate

statistical inference techniques in order to canfirm or disconfirm
an empirical hypothesis; given a controversial issue to examine
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informed opinions, consider various opposing views and the reasons
advanced for them, gather relevant information, and formulate
ocne’'s own considered opinion regarding that issuej; to deduce a
theorem from axioms using prescribed rules of inference.

5: EXPLANATION: To state the results of one’s reasoning; to
Justify that reasoning in terms of the evidential, conceptual,
methodological, criterioclogical and contextual considerations upon
which one’s results were based; and to present one’s reasoning in
the form of cogent arguments.

5.1 STATING RESULTS:
¥ to produce accurate statements, descriptions or
representations of the results of one's reasoning activities so as
to analyze, evaluate, infer from, or monitor those results.

For example: to state one's reasons for holding a given view; to
write down for one’'s own future use one's current thinking about
an important or complex matterj to state one's research findings;
to convey one’'s analysis and judgment regarding a work of artj to
state one’'s considered opinion on a matter of practical urgency.

5.2 JUSTIFYING PROCEDURES:

* to present the evidential, conceptual, methodological,
criteriological and contextual considerat.ons which one used in
forming one’s interpretations, analyses, evaluation or inferences,
so that one might accurately record, evaluate, describe or justify
those processes to one’s self or to others, or so as to remedy
perceived deficiencies in the general way one executes those
processes.

For example: to keep a log of the steps followed in working
through a long or difficult problem or scientific procedure; to
explain one’'s choice of a particular statistical test for purposes
of data analysis; to state the standards one used in evaluating a
piece of literature; to explain how one understands a key concept
when conceptual clarity is crucial for further progress on a given
problem; to show that the prerequisites for the use of a given
technical methodology have been satisfied; to report the strategy
used in attempting to make a decision in a reasonable wayj to
design a graphic display which represents the quantitative or
spatial information used as evidence.

5.3 PRESENTING ARGUMENTS:
* to give reasons for accepting some claim.
* to meet objections to the method, conceptualizations,
evidence, criteria or contextual appropriateness of inferential,
analytical or evaluative judgments.

For example: to write a paper in which one argues for a given
position or policy; to anticipate and to respond to reasonable
criticisms one might expect to be raised against one’'s political
viewsy to identify and express evidence and counter-evidence
intended as a dialectical contribution to one's own or another
person’s thinking on a matter of deep personal concern.
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6: SELF-REGULATION: Self-consciously to monitor one's cognitive
activities, the elements used in those activities, and the results
educed, particularly by applying skills in analysis and evaluation
to one’s own inferential judgments with a view toward questioning,
confirming, validating, or corructing either one’s reasoning or

one’s results.

6.1 SELF-EXAMINATION:

¥ to reflect on ¢one’s own reasoning and verify both the
results produced and the correct application and execution of the
cognitive skills involved.

¥ to make an objective and thoughtful meta-cognitive
self-assessment of one’'s opinions and reasons for holding then.

¥ to judge the extent to which one’s thinking is
influenced by deficiencies in one’s knowledge, or by stereotypes,
prejudices, emotions or any other factors which constrain one’s
objectivity or rationality. '

¥ to reflect on one’s motivations, values, atiitudes and
interests with a view toward determining that one has endeavored
to be unbiased, fair-minded, thorough, objective, respectful of
the truth, reasonable, and rational in coming to one's analyses,
interpretations, evaluations, inferences, or expressions.

For example: to examine one’'s views on a controversial issue with
sensitivity to the possible influences of one’'s personal bias or
self-interest; to review cne’'s methodology or calculations with a
view to detecting mistaken applications or inadvertent errors; to
reread sources to assure that one has not overlooked important
information; to identify and review the acceptability of the
facts, opinions or assumptions one relied on in coming to a given
point of view; to identify and review one’'s reasons and reasoning
processes in coming to a given conclusion,

6.Z SELF-CORRECTION:
¥ where self-examination reveals errors or deficiencies,
to design reasonable procedures to remedy or correct, if possible,
those mistakes and their causes.

Far example: given a methodological mistake or factual deficiency
in ane’'s work, to revise that work so as to correct the problen
and then to determine i1f the revisions warrant changes in any
pasition, findings, or opinions based thereon.
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As is evident, particularly in the descriptions of self-examination
and self-correction, there are dispositional components to critical
thinking. Indeed each cognitive skill, if it is to be exercised
appropriately, can be correlated with the cognitive disposition to do so.
In each case a person who is proficient in a given skill can be said to
have the aptitude to execute that skill, even if at a given moment the
persan is not using the skille But there was a great deal more many
axperts wished say in regard to the personal traits, habits of mind,
attitudes or affective dispositions which seem to characterize good
critical thinkers.

FINDING: Although the language here is metaphorical, one would §ind

the panelists to be in general accord with the view that there is a

critical spirit, a probing inquisitiveness, a keenness of mind, a

zealous dedication to reason, and a hunger or eagerness for reliable

information which good critical thinkers possess but weak critical
thinkers do not seem to have. As water strengthens a thirsty plant,

the affective dispositions are necessary for the CT shills identified

to take root and to flourish in students.

RECOMMENDATION 4: Modeling that <critical spirit, awakening and

nurturing those attitudes in students, exciting those inclinations and

attempting to determine objectively if they have becaome genuinely
integrated with the high quality execution of CT skills are, for the
majority of panelists, important instructional goals and legitimate
targets for educational assessment. However, the experts harbor no
illusions about the ease of designing appropriste instructional
programs or assessment tools.

Procedural, Laudatory and Normative Uses of the Term “CT”"

The experts have a consensus regarding the list of affective
dispositions which characterize good critical thinkers. This consensus is
expressed in Table 5. However, whether or not these affective dispositions

are part of the meaning of "CT" in the way that the cognitive skills are,

was an issue which divided the experts from the first. It became evident

a0

N
$



<ol

WS

that various experts mean different things when they used the term "CT" in
reference to its possible disnositional components.

The deepest division iz between the nearly two—-thirds majority who
hold that the term "CT" includes in its meaning a reference to certain
affective dispositions and the roughly one—third minority who hold that
"CT" refers only to cognitive skills and dispositions, but not to affective
dispositions. The project director put this issue to the panel in several
different ways, sometimes directly and at other times more obliquely.
Responses, comments and arguments were shared, as were the objections and
couvnter—arguments which they engendered. In the end the panel remained
divided both numerically and in depth of feeling, with opposing positions
becoming mare strident and entrenched as the debate continued.

In Round SB, of thaose expressing an opinion, the majority (&1%)
maintain that the affective dispositions constitute part of the meaning of
"CT." They argue that these dispositions flow from, and are implied by,
the very concept of CTy much as the cognitive dispositions are. These
experts argue that being adept at CT skills but habitually not using them
appropriately disqualifies one from being called a critical thinker at all.
Thus, in addition to wusing "CT" in its procedural sense, these panelists

als use "CT" in its Jeudatory sense. They find it sensible to say, "This

close-minded, unwilling to check the facts and unmoved by reasonable
arguments that we simply camnot call him a critical thinker."

The laudatory use of "CT" can suggest approval of how well a person
applies her CT skills agr it can convey praise for the persor. because the
persun has the pruper affective dispositions. While the two-thirds
majority was eloquent regarding the importance of finding ways to instill

sffective dispositions in students, in the final analysis they were unable
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to persuade the other third of their expert colleagues to view these
dizpositions as essential to the concept of CT. The majority was, however,
persuasive in bringing about virtuwal unanimity regarding using the
affective dispositions to describe the paradigm critical thinker. (See
Table 1.)
In Round SB a wminority (F0%) insist on using "CT" in a strict
pracedural sense, that is as referring only to a certain judgmental
process. They distinguish sharply between what is true of critical
thinking from what is true of good critical thinkers. Their primary
concern is with the CT skills. They argue that good critical thinkers are
people who have those skills and certain valuable habits as well. If they
are good critical thinkers, then they use their CT skills appropriately
because good critical thinkers alsao have some or ali of the affective
dispositions listed in Table S. But those dispositions are not what is
meant by "CT." They argue that one would not want to say a sophist is not
a critical thinker simply because the sophist uses CT skills for deceptive
or seif-interested ends. The sophist, they would maintain, is a critical
thinker -— but not an good one (in an ethical sensa). The strict
proceduralists do not find it sensible deny that a person is a critical
thinker simply because the person, while skilled in CT, fails to check the
credibility of sources, yives up too soon when asked to work a challenging
problem, lacks confidence in using reason to approach everyday problems, ov
ignores painful facts. These experts hold that such a persany because of
ks CT skills, should be called a critical thinker —— but not a good one,
Un terms of his effective use of those skills).
As suggested above, Lhere are two senses of the term "good" which
) might be operating when one uses the phrase "good critical 