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Focus on Critical Thinking
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Focus on Critical Thinking

It's difficult not to favor development of Critical
Thinking in our student body. If that's as tar as we had
logo in the discussion, we wouldn't have any problem.
But when we agree to the development of Critical
Thinking, action statements about instruction pro-
grams must inevitably follow. Faculty are less likely to
agree on action statements. If the series of questions
below follow the initial unanimous assent, we may find
where opinion diverges within the faculty. The ques-
tions are: What is Critical Thinking? How do we know
where we are in its development? What should we do
instructionally to enhance it?

1ozotic2naLactiaigg will focus on Critical
Thinking this year_ We hope that we are evenhanded
in presenting the various sides of the issues but twst
that faculty will use the Exchange Board or submd
short articles to present various sides in the discus-
sion. We begin this month with a presentation of the
various meanings of Critical Thinking on the interior
pages of this issue.

The literature on Critical Thinking has grown
enormously in the last ten years. Some of the impetus
for growth came from state departments of education

which set statewide goals at the K-12 level that called
for development of higher order thinking skills as
opposed to knowledge of specific facts. Professional
organizations have worked to come to consensus on
the meaning. Educational researchers have en-
gaged in discussions of Critical Thinking as a general
ability or as specific aspects of knowledge within the
subject matters. Measurement specialists have tried
to develop new ways of testing tor Critical Thinking so
as to isolate it from either intelligence or reading
ability. Selecting a definition of Critical Thinking may
lot be an easy task.

October will present the various programmatic
instructional strategies used or promoted to enhance
Critical Thinking. The remainder of the academic
year will be devoted to classroom strategies dis-
cussed in the literature of the discipline. This is the
first time we will publish disciplinary issues, i.e..
Social Sciences. Natural Sciences, the Humanities
and Ans, and the Professions. The material will be
gleaned from leeetinglateee journals. Our guess is
that the material, while originally published for spe-
cific disciplines, will have application in a broad array
of classrooms.

In response to the year-end questionnaires, we
have changed page 4 of ka, Each issue will contain
a short list of cheating prevention hints. The problem
of cheating was mentioned by a number of respon
dents. The "Did you know?" article will cover a
number of topics during the year. It is designed to
respond to requests for information that is more na-
tional and data-oriented in nature. Our thanks to the
readers who took the time to offer suggestions tor this
volume.
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What Others say about Critical Thinking
!Wide part r economies
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We understand Critical Thinking (CT) to be purposeful,
self-regulatory judgment which results in interpreta-
tion, analysis, evaluation, and inference, as well as ex-
planation of the evidential, conceptual, methodologi-
cal, cnteriological, or contextual considerations upon
which that judgment is based. CT is essential as a tool
of inquiry.

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 recon-
sider, clear about issues, orderly in complex matters,
diligent in seeking relevant information, reasonable in
the selection of criteria, focused in inquiry and persis-
tent in seeking results which are as precise as the
subject and the circumstances of inquiry permit. (p. 3)

Norris (1989) considers the consequences of beliefs
about Critical Thinking on the problems of measuring
Critical Thinking. Norris is a Supporter of a definition
of Critical Thinking as a generk

The expression 'the generalizability of Critical Think-
ing' has at least two senses an gpigemological
sense and a lasyabglogjaal sense.... (p.21)

According to epistemological generalizability, there
are principles and standards of Critical Thinking that
are applicable to many subjects.... An intuitive case
can be made for each side of the issue. In favor of epis-
temological generalizability, the principle of inductive
reasoning seems widely applicable....On the other
side, if segnaa plausible that the standards for deter-
mining knowledge might differ from mathematics, to
social science, to archaeology, to law....(p. 21)

If epistemological generalizability is correct, good
performance [on a test] would be evidence that the
student knows the Critical Thinking principles and
standards for distinguishing strong and relevant argu-
ments from weak and irrelevant ones, liatem the
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content of the arguments....lf epistemological gen-
eralability is incorrect, then the inference that the
student has Critical Thinking abilities needed to
evaluate arguments in subjects other than those ex-
amined on the test would not be sanctioned.... (p.22)

Psychological generaliz ability is the v iew that people
actually apply Critical Thinking learned in one sub-
ject to thinking in another....(p.22)

Normative theorists of Critical Thinking claim that to
be a critical thinker one must have both abilities and
dispositions. Critical thinkers are disposed to seek
reasons, try to be well informed, use credible
sources and mention them, look for alternatives,
consider seriously points of view other than their
own, withhold judgment when the evidence and
reasons are insufficient, seek as much precision as
the subject permits, among other activities. (p.22)

EnaLs. (1989,1990) and Mereck (1990a, 1998b) are
Med here to showdiffering points of viewcotaceraing
theissueof critical Thinking as a generatabitity or an
ability which is subjelt specific

Ennis defines Critical Thinking as reasonable reflec-
tive tinking focused on deciding what tg Delieve or.

. other concepts of Critical Thinking include the
correct assessing of statements, the propensity and
skill to engage in an activity with reflective skepti-
cism. Other concepts of thinking related to Critical
Thinking are higher order thinking, problem solving
and metacognition. (1989, p.4)

McPeck, on the other hand, criticizes the definition of
a generic Critical Thinking. He argues that Critical
Thinking, like any thinking, is necessarily connected
to particular objects of thought. Because objects ot
thought can and do differ enormously in scope,
quality, and variety, no one general skill or limited set
of skills (including formal logic) could do justice to
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this wide vanety of objects. (1990a, p. 11)

Domain ( or subject) specificity in Critical Thinking
requires three principles, according to Ennis:

1 Background knowledge is essential for
thinking in a given domain.

2 Simple transfer of Critical Thinking disposi-
tions and abilities from one domain to an-
other domain is unlikely.

3 General Critical Thinking instruction is un-
likely to be effective. (1989, p.5)

Ennis refutes the principles with:
1 An experienced person can become in a way

so well informed about and embedded in an
area that he or she stops thinking, becoming
inflexible and, for example, unable to con-
ceive of and consider alternatives. Subject-
matter knowledge often consists of a mass
of rote-memorized subject matter that is not
understood deeply enough to enable a stu-
dent to think critically in the subject.

2 If the domain-specificity transfer principle is
correct, immersion in a subject matter area,
which, let us assume, includes ability to think
in the area, probably will not lead to Critical
Thinking in everyday life, because immer-
sion is not accompanied by explicit attention
to general principles of Critical Thinking.
(1989, p.6)

McPeck responds that school-subject knowledge
is not isolated from, nor distinct from, nor irrele-
vant to everyday life. In fact, school subjects had
their historical origins in everyday life, and this is
what they continue to be about no matter how
theoretical the study might become at times. The
dichotomy that Ennis creates between everyday
life and school-subject knowledge is a false di-
chotomy; it misrepresents the nature of the trans-
fer question. (1990a, p. 11)

McPeck (1990b) argues that the ger raI skills ap-
proach to Critical Thinking represents ;-) classical
tradeoff. In its effort to maximize the number of
areas to which its general principles apply, this
approach perforce sacrifices genuine effective-
ness in all of them. (p. 14) He suggests that the
disciplines contain the critical dimensions for
understanding complex concepts and informa-
tion. Further, patterns of reasoning are peculiar
to a given discipline, (p. 17)

September 1991
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Klarib$ 089) takes stand which prommtes Critical
thinking asa discipline.boundskitiOrbkh bias some
common elements across the disciplines.

Critical Thinking is the process of figuring out what
to believe or do about a situation, phenomenon,
problem or controversy for which no single definitive
answer or solution exists. The term implies a dili-
gent, open-minded search for understanding, rather
than for discovery of a necessary conclusion.... The
particular content, form, and standards of reasoning
involved in Critical Thinking vary by discipline. For
example, social scientists search forcauses of prob-
lems, to understand them and provide a bE.sis for
solutions. Literary critics examine textual or bio-
graphical evidence and the cultural context of a
work, to help them develop an interpretation. In
spite of clear differences among the disciplines,
common elements of reasoning exist. Critical
Thinking in all disciplines involves both discovery
and ju stification of ideas. ln the discovery phase, we
examine evidence in search of patterns and formu-
late interpretations or hypotheses about what the
evidence means. In the justifica,ion phase, we set
forth our conclusions, reasoning, and evidence in an
argument. (p.42)
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EXCHANGE BOARD
Waiting for comments

Did you know?
News in Higher Education

After years of development the ACT Company has
issued a new test to be used as an entrance exami-
nation for postsecondary sthools. Complete change
over from the old form started in October, 1989. The
new test was initiated by requests from colleges and
universities for information that would be more heOful
in course placement The test concentrates more on
achievement in basic skills. The scores on the new
test are English (subscores in UsageNechanics and
Rhetorical Skills); Mathematics (subscores in Pre-Al-
gebra and Geometry); Reading and Science Rea-
soning.

The major change, as reported by the ACT Com-
pany, is the inclusion of a Apure" reading scale,
subscores in both English and Mathematics de-
signed to facilitate placement decisions, and the
Science Reasoning scale which includes achieve-
ment items as well as inferential or reading items.
The Social Science subscore has been deleted from
the test. Research on the use of the new instrument
is in the preliminary stages.

Help in Writing
The Academic Skills Center offers tutoring in writing
for undergraduate students only. The Writing Lab is
located in 1039 Moore Hall. Students may be
referred for writing help in two different ways: a
professor referral or self referral The referral may
result in a regular one- to two-hour-a-week tutoring
session or a drop-in session. However, students
should be aware that applintments must be made
a week in advance for drop-in sessions. Tutoring is
available from September 16 to December 6. Tutors
can work with students on redrafting papers for any
class.

The lab hours are 8:00 am to 8:00 pm Monday
through Thursday and 8:00 am to 5:00 pm on
Friday.

If you have any questions, call 387-4442.

September 1991

Prevention Tips

1. The professor should give concrete examples
of plagiarism. Much plagiarism is intentional,
but at times students simply may not know that
they are cheating. Students who have had very
little experience with writing papers find it hard
to produce material that is appropriately cited,
particularly if material has been presented in
more than one source. Using some citations in
your lectures will help students understand the
concept of apprccriate citation.

2. Never accuse a student of cheating in front of
other students. Peer pressure will often cause
a student to deny the accusation when a private
meeting would have produced a remorseful ad-
mission.

3. Set the rules for test taking in the classroom
early in the semester. If students are not permit-
ted to leave during a test, have a plan for a
student who actually becomes ill during a test.
Alternatives may include taking a make-up ex-
amination on a specified date, having a grade
based on a smaller number of examinations, or
being graded only on the portion of the test
which was completed. If students are required
to come to class with only a pencil or pen, be
prepared for some students to arrive with note-
books and textbooks. Arrange an area in the
back or front of the classroom for the storage of
these materials.

4. Do not leave the room during a test. Move
around the room quietly at irregular intervals.

5. Documentation or evidence of cheating is very
important and sometimes very difficult to ob-
tain. Cnb notes used during a test should be se-
cured. However, if the notes are on the brim of
a hat, the student may not give up his or her
property. Other evidence may be more easily
secured. Copies of answer sheets (both the
guilty and the innocent parties') should be kept
in a file and diaries of contact with the student
should be kept. When plagiarism is the charge,
try to photocopy the original source forthe file as
well.

Reference
Raffetto,W.G.(1985). The cheat. Community. Tech-

Rigel and Junior College Jourrial 51(2), 26-27.
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Alternative Program Designs for Critical Thinking Instruction

The development of an instructional program
designed to teach Critical Thinking depends to a large
extent on what you believe about Critical Thinking, i.e.,
whether it is a set of skills that can be generalized
across disciplines orwhether it is a trait that is discipline
specific.

Ennis (1989) described four general models or ap-
proaches to teaching Critical Thinking based upon 1)
Whether the general principles of Critical Thinking
were made explicit during instruction anc: 2) Whether
the content matter of the course was the standard
content matter of the discipline or whether it was
enhanced by another field of study.

le suggests that there are four models.

c2eneled Critical Thinking instruction is self-con-
tained in a single course such as informal logic
or reasoning skills. The rules or principles of
Critical Thinking are explicitly provided during
instruction. The application topics may be
discussed in atm= terms only or may be
presented with concrete examples from previ-

7

ously learned content in the disciplines, or in
national political issues or current events.

Infusjog program design has no course specifi-
cally dedicated to the development of Critical
Thinking, but courses within the disciplines are
revised to explicitly develop Critica! Thinking.
In addition to the regular content matter, the re-
vised courses make explicit the general prin-
ciples of Critical Thinking. Except forthe explicit
presentation of the general principles of Critical
Thinking, no content from an outside discipline
is used_

tnnigysion program design to Critical Thinking
assumes that the principles of Critical Thinking
aresutec. Thus, no general principles
are explicitly prese nted. Rather, the rules of evi-
dence and argument within the discipline are
presented as a noi mal part of the coverage ot
the content within tne discipline. No effort is
made to compare different systems. The in-
struction in the language and thought of the dis-
cipline may use less didactic pedagogy, e
less lecture and more discussion.

&Mad approach consists of a combination of
both the general course and te infusion or im-
mersion approaches. It the combination is ot
the general and the infusion models, care must
betaken in presenting the principles to guaran-
tee articulation across courses. If the combina-
tion is of the Inoneral and the immersion models,
care must be taken to point out the differences
in the rule systems within the disciplines and
those presented as part of a general course



Instructional Delivery Systems at a Glance
The Qeneral, Modej

The general approach would require students to take
a =arse in Critical Thinking. if the conception of Critical
Thinidng S abstract, the course would be taken early in
a student's academic career with the content dedi-
cated solely to informal logic. Most probably the course
would be offered by the Philosophy department.

Other courses could be designed to include subject
matter knowledge in the material of the course. Con-
crete components or applied components often require
that the course be offered at the junior or senior level
so that the student has an opportunity to learn material
from the discOlines.

The exact characteristics of the course are determined
by the offering department. Many professional organi-
zations have developed model courses and there is a
selection of textbooks in the area. The National En-
dowrnent for the Humanities supported the develop-
ment of a model Critical Thinking syllabus for a writing
course which covers suili topics as evidence, argu-
mentative rhetoric, and semantics. (Lazere, 1982)

The Iinrriez§ ion Model

John McPeck has argued that Critical Thinking can
best be developed in students by learning in each of the
disciplines. He suggests that courses on thinking skills
concentrate on the process of reasoning which ineffi-
ciently generalizes to all subjects. Although the proc-
ess of reasoning is important, so that students are not
taken in by faulty arguments, weak evidence, or
"trendy" opinions, his view is that the standard dfti-
plines already contain a major portion of the content in
these courses.

"Reasoning skill is not something different from, or over
and above, disciplinary thinking . . but is in fact part
and parcel of disciplinary thinking." (McPeck, 1990, p.
34) He suggests that thought and meaning are de-
pendent upon learning the language of each of the
disciplines. "Through the use of their general con-
cepts, and rich language, the disciplines provide a very
powerful set of analytic lenses through which students
can come to understand problems, and to grapple with
them in rational ways. Indeed what it means to be
rational is to make decisions on the basis of the
available evidence. And since people are not born
knowing what evidence might be relevant, they must
be taught." (p. 40)

The fact that McPeck does not support independent

instruction in thinking skills does not mean that he
believes Critical Thinking is now being developed or
that it can be developed in each of the content areas.

"However, the first thing teachers must do is to get a
clearer fix on the structure of their disciplines, and to
use that as the core of their curriculum.... In addition to
being clear about what one is trying to teach, there
remains the question of how one should teach the
structure of a disctiline. lt is here, I believe, that the
maior failing of the disciplines is to be found. Even in
those cases where the structure of the discipline has
been the core of the curriculum, the method of delivery
has been anathema to critical thinking: (p.50)

"In some sublects, we are simply (and appropriately)
trying to train students how to do it. Thus, there is little
room for critical thinking in some cases. This is not to
say that these subjects do not allow critical thought, but
sinOy that it is not the appropriate focus." (p.51)

Richard Paul (1990) indicates "At the root of the
problem is McPeck's (unwittim?) commitment to a
rarefied form of logical (epistemobgical) atomism, a
commitment which is essential if he is to rule out, as he
passionately wants to, all general skills of thought and
so to give himself mad grounds to oppose every and
all programs that try to develop or enhance such skills..
. . From a logical atomist's point of view, dialectical,
multicategorical questions are anomalous. When
noticed, the tendency is to try to fabricate specialized
categories for them or to break them down into a
summaiy complex of monocategorical elements...
This neat and tidy picture of the world of knowledge as
a specialist's world is the Procrustean bed that McPeck
has prepared for critical thought." (pp.103-105)

"Not only conceptualizing 'things' but most especially
classifying what we have conceptualized, are not
matters about which we can give the final word to
experts and specialists.... We need to pay special
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attention to those =Kai skills of critical cross-exami-
nation, for they are what enable us to maintain our
autonomous judgment in the midst of experts?' (p. 108-
109)

The Izfus ion Model

Some individials who believe that Critical Thinldng is
a single skill also believe that the skill can and should
be taught across the curriculum. "Teaching students
thinking skills across the CURICLIWITI need not involve
compromising regular course content. Though some
time will usually be required to introduce or reinforce
the princOles and approaches of effective thinking?'
(Ruggiero, 1988, p. 153) When the instructional pro-
gram is organized to develop, enhance or reinforce the
skill in all courses, Imre* indicating that Critical Think-
ing is an objective of the course is not enough. Review
of courses expressly investigates the activities used to
insure that Critical Thinking improvements occur.
Often these exercises develop skill-clusters which are
components of Critical Thinking.

Some activities which Ruggiero (1988) suggests are:

1. Examining Thought Patterns or thinking
about thinking.

2. Tracing Sources of Beliefs

3. Tracing the Consequences of Ideas

4. Identifying Problems and Issues -- rather
than recalling the problems and issues which
have been presented in the lecture or identified
in the textbook.

5. Anticipating Objections

6. Recognizing Fallacies

7. Analyzing Dialogues Dialogues are pre-
pared by the faculty members where each side
of an issue can be represented and the student
can not only investigate the efficacy of the
evidence used in the dialogue, but also the logic
of the argument presented by each side. Thus,
the exercise strengthens the ability to analyze
the logic of an argument and the criteria for evi-
dence in a particular field.

8. Recognizing Fallacies -- The use of these
activities implies that the course has specifi-
cally taught such fallacies as faulty analogy,
faulty causation, irrelevant or irrational appeal,

October 1991

overgeneralizations, oversimplification, or
shifting the burden of proof.

The Mixci_ Model

The mixed appoach consisa of a separate course in
the general principles of Critical Thinking supported by
instruction in subject-specifc Critical Thinking instruc-
tion within the discipfinaly courses. This apmnach re-
quires articulation across the general princiole wurse
and the subject-specific components.
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ibardbE4.8iGlivalEiallathiliallittaBEIMOAC Pub-
fished on August 28,1991, hada numberof state by
state comparisons.

The Michigan high school dropout rate in 1988
was 26% convered to 42% in Floridr and 9%
in Minnesota. Otherstateswith a 26%dropout
rate were Maine, Maryland, and Missouri.

The number of high-school graduates is projected
to increase by 4% between 1991-92 and 2001-
02, as opposed to an inwease of over 40% in
California, Florida, and Mzona and more than
80% in Alaska.

57% of the high-school seniors attempted the
ACTIest. The average score for Michigan was
18.6 compared with a national average of
20.6. Interpretation of the state average re-
wires consideration of the pircentage of
seniors who attempted the test as well as the
average itself. For instance, 53% of the high-
school seniors in Alabama attempt the test
with an average of 17.0, whereas 36% of the
high-school seniors in Arizona attempt the test
with an average of 19.0. The estimate of the
mean with most college-bound students par-
ticipating in the program is better than when
only a fraction of the college-bound students
ParbciPate.

Help in Writing
The Academic Skills Center offers tutoring in writing
for undergraduate students only. The Writing Lab is
located in 1039 Moore Hall. Students may be
referred for writing help in two different ways: a
professor referral or self referral. The referral may
result in a regular one- to two-hour-a-week tutoring
session or a drop-in session. However, students
should be aware that appointments must be made
a week in advance for drop-in sessions. Tutoring is
available from September 16 to December 6. Tutors
can work with students on redrafting papers for any
class.

The lab hours are 8:00 am to 8:00 pm Monday
through Thursday and 8:00 am to 5:00 pm on
Friday.

If you have any questions, call 387-4442.

October 1991

Coping With Cheating

Sometimes, students cheat because they do not
understand that particular behaviors constitute
cheating, or they refuse to accept common defini-
tions of cheating. Many students seem confused as
to what actually constitutes cheating. Faculty and
students rate behaviors as honest or dishonest
differently. However, there is no consensus even
among faculty on various kinds of cheating behav-
ior. Some faculty choose to label minor infractions
as something other than "cheating". It may be that
differing standards of academt integrity among
faculty result in mixed and confused messages to
students with respect to cheating behaviors. The
following are sometypes of behavior students may
not realize constitute cheating, or some faculty may
not rate as cheating (Raffetto,1985):

*Getting questions or answers from some-
one who has already taken the same
exam.

*Copying answers from a source without
doing work independently.

'Copying a few sentences without footnot-
ing in a paper.

Vorldng on homework with other students
when the instructor doesn't allow it.

*Padding a few items on a bibliography.

Faculty should indicate in advance the policies and
procedures for handling cheating. Faculty must
reach a consensus on cheating behaviors and
students must be aware of the policies and proce-
dures. (Loeher, 1984) Sometimes faculty discover
cheating behaviors, but they take no action to
handle them. This might indirectly encourage the
cheating behavior.
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Critical Thinking'
by

Michael S. Pritchard

There is widespread agreement among edu-
cators that we need to do a much better job helping
students develop their critical thinking abilities. Many
cite lowered scores on standardized reeling and math
tests as evidenced this need. Others simply note their
student's difficulties in engaging in thoughtful, reflec-
tive discussion and in writing organized, well argued
essays.

It might be thought that these two kinds of
support ing evidence should point educators seeking to
improve critical thinking in the same direction. Perhaps
they should, but, in fact, they do not. Beneath the
surface of agreement about the need for critical think-
ing are striking differences about just what critical
thinking is. This is acknowledged by leading advocates
of critical thinking. Without at least a rough consensus
on what critical thinking is, they urge, confusion about
what is needed and what might count as educational
success or failure in this regard is inevitable.

So, what ja critical thinking? Robert Ennis
1987) offers the folbwing succinct definition:

1 1

"Critical thinking," as I think the term is
generally used, means reasonable
reflective thinking that is focused
on deciding what to believe or do.
(p. 1)

This definition has several virtues. First, it is concise.
Second, it identities reflection as a key ingredient.
Third, by emphasizing reasonableness, it suggests
that critical thinking is not a solitary activity. To say
that someone is reasonable is to say that he or she
can be reasoned with. One must be open-minded.
This does not exclude having settled beliefs and
commitments, but it does imply an openness to new
perspectives and a willingness to listen to. and pos-
sibly learn from, others. Fourth, the definition does
not exclude creative thinking:

Formulating hypotheses, alternative ways
of viewing a problem, question, possible
solution, and plans for investigating some-
thing, for example, are all creative acts that
come under this definition. p. 1)

Ennis's taxonomy of critical thinking skffis is
actually broader than his definrtion of "artical think-
ing" suggests. For example, it includes dispositions
to seek clear statements of question, lo he open
minded, to seek as much precision as the subiect
permits, to think in an orderly manner, and to be
sensitive to the feelings and level of understanding ot
others. It also includes abilities such as focusing on
the context ot an argument, detecting unstated as-
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sumptions, clarifying arguments. making inferences
horn premises, and interacting with others in a reason-
able manner.

Afthough those concerned about critical think-
ing might quibble with this or that aspect of Ennis's
account, somethktg DM what he descrbes is likely to
appear on any plaisible list. in short, despite variations
on the theme, all plausible accounts bear sumo family
resemblance to each other. Granting this, if we agree
that something needs to be done to knprove the critical
thinking of students, we can now ask how is this to be
accomplished. Some advocate introducing special
courses on critical thinking. Others, such as John
McPeck, believe that such courses are seriously mis-
guided; critical thinking, instead, should be immersed
in specific disciplines already in place.

McPeck's argument starts from the premise
that all thinking, critical or othemise, "is always about
some particular thing or subject (let us call this thing X),
and that it therefore makes little or no sense to say 'I
teach thinking simpliciter,' or 'I teach thinking in
general but not about anything in particular': (1985, p.
295) This is an odd objection. Presumably the subject
matter of a critical thinking course is gigot thinking
itselfthe various criteda and principles of that sort of
thinking we call 'critical.' There is no shortage of
textbooks that concentrate on this. These textbooks
typically are filled with examples that invite readers to
apply criteria and principles of critical thinking. It is true
that the content of these examples is not about any=
thing in particular. However, it can be about anything
in particularhistory, science, current affairs, etc. That
is, the criteria and principles found in critical thinking
texts are =etc, cutting across disciplines and ventur-
ing into concerns of life that do not fit neatly into any
discipline at all.

However, McPeck's view is that claims in
behalf of generic criteria and principles of critical think-
ing are greatly exaggerated. Critical thinking skills, he
holds, vary greatly from discipline to discipline. For
example, apparently he believes that there is only a
loose relationship between induction in history and
induction in science. At certain levels this is no doubt
true. However, hasty generalization, ignoring unfavor-
able evidence, and trying to construct a coherent
explanation from bits and pieces of evidence seem to
have a great deal in common across disciplines.
Methods of verification, falsification, and hypothesis
construction may have much in common as well.

Ironically, the more McPeck stresses how little
different subject areas have in common in regard to

critical thinking, the less critical thinking is likely to be
encouraged about relationships wog these areas.
Tht can only exaceibate the problem of an already
fragmented curriculum that makes it difficult for stu-
dents to make sense of their educational experiences
as a whole.

It will hardly do for MoPeck to cite the lack of
empirical evidence of 'Ira/Wei-of-training" effects
from one discipline to another. Both McPeck and his
opponents decry the lack of critical thinking in our
schools, colleges, and universities. Common sense
would predict a strong correlation between low-level
critical thinking and low-level Iransfer-of-training."
This is the expected consequence of rote-leaming in
particular disciplines that lack mechanisms for critical
self-appraisal. Given the low-level critical thinking
that McPeck and his opponents claim is prevalent, it
is no wonder that there irt little evidence of °transfer-
of-training: His hypothesis cannot be tested until the
level of critical thinking is significantly raised.

November 1997

A further point should be made. Many take
our present lack of evidence of skinificant "transfer-
of-training" as settling the question of whether sepa-
rate critical thinking courses are worthwhile. But no
thorough testing of this hypothesis has been done.
There are at least four kinds of courses that need to
be considered -- in isolation ano .11 various combina-
tions:

1) critical thinking courses cam;

2) courses within different disciplines that explicitly
teach critical thinllng as aoplied to those list-

3) courses that require the use of critical thinking if
students are to do well, but which do not teach
critical thinking; and
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4) courses that neither require the use of critical
thinking nor teach it.

The present curriculum is dominated by
courses of types 3) and 4). Thcee who teach courses
of type 3) comp:ain that their students do not know how
to think critically. We should not expect a mix of 3) and
4) sto improve critical thinking. So, the issue comes
down to whether courses of type 1) or 2) can help. To
test this out for "transfer-of-training" we need to do
more than compare the impact of type 1) courses on
type 3) with the impact of type 2) courses on type 3).
We also need to =pare both of these with the impact
of type 1) and 2) =Mu on type 3). [We may also
need to distinguish kinds of critical thinking courses
within type 1)--e.g., informal and formal logic courses.]

All of this is complicated by one more factor.
We are iust beginning to get a handle on how to assess
critical thinking. Robert Ennis and Stephen Norris
(Norris and Ennis, 1989) carefully point out the limita-
tions of the standard, multiple choice critical thinking
tests. They insist that an adequate test should include
essay writing.- Since this is not done on a wide scale at
the present time, it seems premature to draw conclu-
sions confidently in regard to assessment.

So, where does this leave us? At this point we
have common sense to guide us. There is a need for
critical thinking in history classes, iil literature classes,
in science classes, and so on. Advocates of special
critical thinking courses cannot sensthly claim that
such courses in and of themselves take care of the
critical thinkino needs in the various disciplines.

At the same time, it seems unwise to frame the
question about the place of critical thinking in either/or
terms. Critical thinking courses may also be quite
valuable. But they will mean little unless critical think-
ing is encouraged in the already established disciplines
as well it might be argued that everything that can be
accomplished in a critical thinking course can be
incorporated within particular disciplines. As a practi-
cal proposal, this seems implausible. There is little
reason to think that sufficient time will be taken in
particular disciplines to attend to, not only the critical
thinking needs peculiar to a given discipline, but also to
relationships among the disciplines and to everyday
life as well. A course in critical thinking cannot do all of
this either. However, contrary to McPeck's worries, I
don't hear advocates of criticai thinking courses sug-
gesting anything to the contrary.
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END NOTES

What follows is based on my much longer
article, "STS, Critical Thinking, and Philosophy for
Children," in Paul T. Durbin, ed., fillIQPik.Amittica.
and Technology: Philosophical perspectives, Neth-
erlands: Luwer Academic Publishers, 1991, pp. 217-
246.

2Ennis and Stephen P. Norris offer the same
definition in their Evaluating Critical Thinking, Pacific
Grove, CA: Midwest Publications, 1989. There they
claim that their definition is a close approximation of
what educators generally mean by °critical thinking."
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News in Higher Education

Abstract of Norris, T. (1991). Nonnative EnOish-
speaking Teaching Assistants and Student
Performance. fieseanallialligteLltkotion.
433-448.

In recent years, much concern has been expressed
about the wality of instruction provided by foreign
teaching assistants (TAs) in higher educatbn. Crft-
ics of the use of foreign TM generally argue that they
often impeded the learning process because of
language barriers. This study examined the effect
that nonnative English-speaking TM had on student
performance over five semesters at the University of
Wisconsin-Madison. Multiple regression was used
to analyze the relationship between student grades
and normative English-spealdng TAs. Only sections
where professors were primarily responsible for
grade assignment were considered in the study.
Sections conducted by nonnative Ervlish-speaking
TM achieved statistically significantly higher
grades.

Further, performance was consistently higher, re-
gardless of the nonnative English-speaking TA's
region of origin, the imaructional area of course-
section, or whether the course-section occurred
before or after the implementation of TA training
programs. Prior to the implementation of a training
program for TAs, students performed skanificantly
better when taught by experienced TM as opposed
to inexperienced TM.

Help in Writing
The Academic Skills Center offers tutoring in writing
for urtergradu ate students only. The Writing Lab is
located in 1039 Moore Hall. Students may be
reterred for writing help in two different ways: a
professor referral or self referral. The referral may
result in a regular one- to two-hour-a-week tutoring
session or a drop-in session. However, students
should be aware that appointments must be made
a week in advance for drop-in sessions. Tutwing is
available from September 16 to December 6. Tutors
can work with students on redrafting papers for any
class.

The lab hours are 8:00 am to 8:00 pm Monday
through Thursday and 8:00 am to 5:00 pm on
Friday.

If you have any questions, call 387-4442.

November 1991

Prevention Tips for Large Classes

Cheating happens more often in large classes than
in small ones. Here are some prevention tips espe-
cially useful for dealing with cheating in large
classes:

1. In a tarp crowded classroom, essay exams
reduce answer copying, but increase grading
time and effort. If a multOle choice test is given,
try to prepare several forms of the test. In this
way, those who sit next to each other will actually
be working on ddferent forms of the test. (The
same questions can be arranged in different or-
der, but labeled as different forms and printed on
different colored paper to warn students.) This
will help prevent students from trying to copy
from others.

2. To prevent "ringers" (people hired to take an
exam), require identification and student signa-
tures on exams. All students should have photo
ID cards. If you plan to check !Ds, be sure to note
this in your syllabus and warn students before
the exam.

a Require students to sign an attendarve sheet
when they turn in their exams. Also, count those
present at the exam carefully to make sure the
number of examinees agrees with the number of
exams.

4. If you permit regrading of exams, photocopy
exams and quizzes (or at least a sample of them)
before they are returned to students to prevent
altered answers.

5. Always provide scratch paper. Students need
paper for more than calculation. They may want
to draft preliminary outlines to essay questions
or note some main ideas prior to beginning a
multiple choice test. Paper provided by the in-
structor eliminates the need for checking student
paper for crib sheets.

6. Always be most vigilant at the end of the exam
period. During the confusion of turning in the
exams, try to maintain order and quiet.
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Classroom Activities that Address Critical Thinking

The fiterature on critical thinking is composed
not only of articles about characteristics of critical
thinking and the best way to address it in the CUrriell-
lurn, but also of articles that report increases in
critical thinking based on instructional procedures.
We will consider the latter form of critical thinking
literature during this second semester. Many of the
disciplinary journals have published anicles con-
cerning classroom procedures that may enhance
critical thinking.

Several disclaimers need to be made about the
literature we will report on in the winter issues. First,
the definition of critical thinking varies across these
studies. In some cases, the definition is unique to
a single study, and in others the evidence for
student development is the opinion of the author
rather than empirical evidence. In other words. this
research has a dependent variable problem.
However, the dependent variable problem does not
necessarily mean that the techniques offered have
no merit. It means only that evidence to support the
merit of the techniques is relatively weak. Second,
the articles report techniques in the context of a
specific discipline. e.g., music or biology, which
may restrict the range of applications. In other

words, there is a setting problem: all of the tech-
niques offered may not be applicable across the
board. However, the techniques will most likely
apply to a number of situations and, thus, be
worthwhile to more than one department. Some
activities seem to be applicable to all courses, but
only an instructor can make a judgment on applica-
tion in a course. And lastly, in some cases, the de-
scription of the technique is relatively vague. We
have tried to be as concrete as possible, but easy
application of technique to courses is unlikely.

The worth of the material lies in the possibilities
that it opens for instructors. Whether we specifi-
cally agree with the definition of critical thinking in
an article or not, clearly the aim of the authors is to
develop in student s the ability to move beyond rote.
factual learning -- a good objective.

This issue focuses on activities that can be per-
formed within the classroom, e.g., specific kinds of
discussions, questioning strategies by the instruc-
tor, etc. Classroom activities for the moat pan
suggest alternatives to lectures that will engage
students in problem-solving using disciplinary con-
cepts. The premise of using the activities is that
they require students to apply and synthesize
material, while lectures may require students only
to remember facts. We are not suggesting that all
lecturers aim at low level thinking skills. Some
individuals design questioning strategies within the
lecture hamlet to force students to apply concepts.
But without special attention to application of knowl-
edge, students may exit with only rote learning.
Classroom organization clearly is important. Other
issues will consider assignments that can be used
outside the classroom environment.

I 5
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Video Presentation

Instructor-Guided Discussion

The Biology Department at West Virginia Univer-
sity developed an introductoty Biology Program with
instructiceal procedures structured to transmit infor-
mation efficiently and allow maximum student practice
in applying the information to develop critical thinking.
Mcst teachers would agree that, apart from under-
standing that information, students shadd learn how to
apply it to solve unfamiliar problems, make predictions
and draw conclusions(Moll & AlIen, 1982).

The program was designed to devote class meet-
ings primarily to the students' actual observation,
analysis, and practice in critical thinking rather than
merely to teach them "correct information." To allow
sufficient time for these activities and to transmit
information catickly and efficiently, they suggest use of
short video presentations to provide realistic obseiva-
tions of demonstrations, experiments, and simula-
tions. At the end of each video presentation, the stu-
dents and instructor discuss observations and derive
interpretations and predictions.

In an average class meeting, viewing the video
segments takes approximately six minutes. The rest of
the time is taken up by discussion. Basically, the
instructor initiates questions and guides the disaission
but avoids making judgments of the students' interpre-
tations or concksions. The students are required to
make judgments without relying on the instructor for
"right" answers. The instructor can continually empha-
size the focal points by raising questions. However, the
discussions are not open-ended. Instead, class peri-
ods should be carefully planned, and instructors Om Id
know precisely what is to be accomplished.

Some of the sample questions that will enhance
critical thinking are:

*How do you know that? What is your evidence for
that statement?

*What hypotheses can you propose here? How
would you test them?

*Is that the only way these results can be interpreted?
What are some others?

If you now obtained these data (instructor presents

different data) in a second experiment, what would
you conclude?

*If you make that interpretation, what are you as-
suming? What if you assume the opposite?

*Why does that concknion follow from these data?
If I argue (instructor gives argument), then would
I draw a different conclusion?

According to the author, developing such skill is
generally a slow, sometimes hustrating, process. But
the evaluation study of the program, which uses com-
parison of average pm- and post-test =Wes on the
tests that were designed to measure retention (content
recall) and abilky to apply information (critical thinking
skills), reveals that using the instructional procedures
discussed above, students show improvement in criti-
cal thinking ability and content knowledge.

Listening + Questioning

Classroom Discussion

How can music teachers encourage students to
use critical thinking skills? Lenore Pogonowski of
Teachers College Columbia University suggests that
listening in conjunction with questioning and class-
room dialogues can promote critical thinking about
music.

Stnrctural dictation, as Pogonowski defines it, can
help engage students in developing critical thinking
skills about music. Structural dictation is an activity in
which students listen to an unfamiliar work, then gen-
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erate musical data about it. The instructor's role in this
activity is to present the music and invite students to
share their aural perceptions until they arrive at a
consensus about the style of the music. Questioning is
an important component of this activity. Appropriate
questioning from teachers can help students move
easily into dialogue about music content and contrast-
ing stylistic elements. By asking broadly conceived
opening questions, the teacher can elicit a wide range
of student responses. But certain kinds of questions
generate critical thinking; other kinds do not. The fol-
lowing are some questions that will help develop critical
think:ng skills.

*What are some of the predominant musical charac-
teristics of this work?

*Can you suggest the time period in wh..ti the piece
was written?

What musical evidence do you hear to suppon your
observation?

Following the broad questions, specific questions
can then be posed regarding melody, harmony, ca-
dences, rhythm, etc. As students begin to synthesize
a point of view about the work, they are also evaluating
the rationales for differing points of view proposed by
other members of the class.

Stmctural dictation stimulates critical thinking in
other ways as well: instead of posing questions at the
end of a lecture, raising questions before any direct in-
struction takes place actually challenges students to
bring their accumulated musical knowledge into focus
in a way that affects their aural analysis.

Role Playing Activity

The ability to analyze controversial issues is an
aspect of critical thinking. Jean M. Lown from Utah
State University suggests that critical thinking in busi-
ness can be taught through role playing.

In role playing, the focus of attention is transferred
from the instructor to the students. Role playing can
help students to integrate course content with other
courses and current events in addition to practicing
communication and analysis skills. While focusing on
a specific issue, the exercise encourages students to

January 1992

recall and apply concepts from related disciplines such
as political science, economics, speech, and con-
sumer economics as well as other business courses.

Lown uses the format of a legislative hearing for
the activity. The main responsibilities of the instructor
are to establish objectives, select an appropriate topic,
select reading assignments which present the various
viewpoints on the issue, and set guidelines for the role
playing situation. Students may choose or be assigned
their roles and prepare their testimony prior to the day
of the activity.

A group of ten to twelve students is appropriate for
conducting a legislative hearing. In large classes,
multiple groups holding simultaneous hearings enable
all sliidents to participate while the instructor floats
among them as an observer. The main characters in
the activity are four committee members (of different
political affiliations) who preside over the hearing and
ask questions of each speaker, vote on the resolution
etc., four to six persons (half pro and half con) who oiler
testimony, and one news reporter for each group. After
the hearings are over, the reporter for each group
presents news and commentary on the committee vote
to the reassembled class. From the reporters presen-
tation, students may discover what it's like to be
misquoted or have their words taken out of context. It
can be particularly revealing if the journalists covering
the multiple hearings in a large class report different
results to the class, thus initiating discussion on
whether there is a "right" decision and why public
interest issues are controversial.

During the practice, the instructor should focus
student attention on the goals and objectives of the
exercise. Videotaping will help review the activity and
clarify points of discussion.

The author also suggests that role playing be inte-
grated with other class assignments.
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News in Higher Education

Recently Richard Light (1992) reported on a
survey of students at Harvard concerning the amount
of writhig in the undergmktate experience and the
effects of writing. He found that students who indi-
cated that they had no writing assignments during
a term committed approximately 6 hours per
week per course. Those who were required to
write more than 20 pages in a course indicated
that they committed approximately 11 hours per
week to the course. Only about half of the
students who wrote no papers indicated that
they were engaged in the course and that they
perceived the course as intellectually challeng-
ing, as opposed to over 90% engagement and
perception of challenge by those who wrote
more than 20 pages. Assigned writing, then,
enhances stmlents' perceptions of course quality as
well as develops their writing skills.

The survey of students at Harvard was initiated
by a question from a visiting scholar concerning the
amount of writing that undergraduates did. While the
faculty believed that students wrote a great deal, they
had no evidence of exactly how much writing was
taking place. The students were asked how many
papers they wrote (regardless of length) per aca-
demic term. The responses were: 2% no papers,
d% one to three papers, 7% four to six papers,
16%seven to nine papers, and 71% ten or more

Help in Writing
The Academic Skills Center offers tutoring in writing
for undergraduate students only. The Writing Lab is
located in 1039 Moore Hall. Students may be
referred for writing help in two different ways: a
professor referral or self referral. The referral may
result in a regular one- to two-hour-a-week tutoring
session or a drop-in session. However, students
should be aware that appointments must be made
a week in advance for drop-in sessions. Tutoring is
available from January 13 to April 10. Tutors can
work with students on redrafting papers for any
class.

The lab hours are 8:00 am to 8:00 pm Monday
through Thursday and 8:00 am to 5:00 pm on
Friday.

If you have any questions, call 387-4442.

Jamey 1992

papers. While we do not have similar data con-
cerning student writing on our campus, a survey of
faculty is now in progress of requkenunts in
courses that have been designated as writing inten-
sive by Dr. McCauley for the Undergraduate Stud-
ies Council. These data should allow us to make
some Wdgments about the amount of writing we ex-
pect in our special courses. Additionally, students
were asked about writing assignments in ail
courses during the December COMP test days.
These data will be reported in the February UK

Teaching Large Classes

The problem for instructors in large classes is to
engage a large audience of students In active
learning rather than in passive listening. What fol-
lows are a few keys to effective instruction in large
classes, in addition to some personal experience
from your colleagues at WMU.

*Key one: Don't be intimidated. Once the class size
exceeds fifty, it does not make any difference
how big it gets. You may experience some nerv-
ousness which can provide energy. It is impor-
tant that on the first day of class you establish
good rapport with your students by telling them
your name and how you intend to run the class,
and rerrove all the ambiguity from such issues
as attendance, homework assignments, ex-
ams, and methods of contacting you and getting
your assistance.

*Key two: Prepare carefully. Be superprepared and
rehearse exactly what you are going to write on
the board. What will make a lecture successful
is not only what you say, but how you say it.

*Key three: Be personal. It is common for large
classes to meet once a week in small groups.
This will give you a chance to get some student
feedback. In the large class make eye contact
on different sides of the room and do a lot of
moving. Use the PASS system for the reading
assignments.

*Key four: Do not take attendance by reading the
class list. It is a waste of time. Dr. Dale Potter
suggests a short paper, such as "read one
chapter and write one page about it every
week." Assignments are a way to get students
involved and for you to keep attendance.
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Written Assignments that Address Critical Thinking

In January, we presented some activities that
could be used within a class period to enhance cntical
thinking. In this issue, we are going to locus on
published articles concerning out-of-class written
assignments and projects that encourage students to
develop critical thinking skills.

Out-ot-class assignments have several advan-
tages compared to in-class instructor-guided learn-
ing activities: practice time can be greatly extended,
individual rather than group work can be stressed,
and additional opportunities for feedback from in-
structors can be provided. As a matter of tact, instruc-
tors' comments on students' papers may encourage
critical thinking skills by both supporting and chal-
lenging students' ideas.

Every instructor assigns certain kinds of assign-
ments or projects to histher students. But some kinds
ot assignments will help to enhance critical thinking
skills, while some don't. Therefore, it is important for
instructors to design assignments appropriate for
their course or discipline, which will encourage stu-
dents to apply the concepts and information derived
from class presentations and readings, to analyze

1 9

controversial issues, to judge and evaluate different
kinds ot viewpoints, and to think critically instead of
simply copying down whatever is said in the text-
books.

Although instructors agree that students in all
courses should be encouraged to develop discipline-
related thinking skills, they are otten uncertain how
thinking-skill development can be integrated into a
course without sacrificing its content. Many facutty
members are reluctant to adopt new techniques
because empirical evidence is lacking about their ef-
fectiveness. In this issue, we are going to introduce
some kinds of assignments that help to develop
critical thinking skills while developing disciplinary
knowledge reader's response journals and the ana-
lytic essay for writing or humanities courses and
practice exercises for biology or similar science
courses. These assignments and exercises have
been used very successfully and proved to be effec-
tive in helping students to become critical thinkers.

However, as we explained in January's issue, an
easy appfication of the techniques and formats de-
scribed is not likely. Different disciplines will require
different focal points on the assignments. The point is
that instead of mere factual learning and recall,
students should be challenged to go deeper into the
issues and explore them. In conjunction with class-
room instruction and practice activities, appropriate
oil! of-class written assignments and projects will
de iitely enhance students' critical thinking.

In March, we are going to focus on organizational
strategies for lectures that will help to encourage stu-
dents' critical thinking skills.
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Response Journal and Analytic Essay

Lucille C. Bruch of Fmdlay College teaches sepa-
rate courses in critical thinking and composition. She
has spent much time trying to constnict assignments
which will embed one discipline in the other. She uses
many types of assignments to try to achieve the
integration of thinking and writing. She found two
kinds of assignments most useful in getting students
to sten merging careful thinking with careful writing.
They are the reader's response journals and the ana-
lytic essay. These two projects necessitated close
contextuai readings, thorough understanding, and
the ability to synthesize written materials and per-
sonal ideas.

The Readers &sponse JournaL

Response journals can be used to encourage
students to investigate their own perceptions con-
cerning people, events, and beliefs through writing.
The journals can also provide a specific location for
students to record on a regular basis their reactions,
questions, and comments about literature, essays, or
other reading assignments. The process of defining
forces students to focus their attention on the issues.
As these Imes are further probed, presumptions are
identified, tested, and reconstructed, and students
begin to reevaluate their beliefs or knowledge.

One of the most successful journal assignments
Bruch has given involved Robert Penn Warren's al
the Kinds Men. For this project, she handed out a
worksheet wfth some specifc questions designed to
focus student attention directly on specific issues.
The two questions she found that activated the most
critically composed responses were: Does the end
ever justify the means? and Does the truth ever
set one free? The questions seemed to challenge
most of the class. Writing in the journals gave stu-
dents the opportunity to explore not only the motiva-
tions, actions, and implications of actions of the
characters in the novel but for themselves as well.

Journals don't always have to be written after a
reading assignment. They can also be assigned be-
fore the piece is read, concentrating attention on ex-
pectations and stereotypical situations. Students will
be asked to complete a "mapping" assignment, listing
their answers to the questions raised by the instructor
about the reading. For example, before they read All
the Kina's _Men, Bruch asked her critical thinking

class to imagine themselves in a situation where they
wanted something very badly and had the informa-
tion to destroy the only person standing in their way.
She asked the students what they would do in this
predicament? How would they feel? Would they ever
use the information to destroy ancther person to
attain their own goal? After the students read the
novel, they completed a second map. By looking at
the differenms between the two maps, the students
were able to perceive many things about themselves
and about toeir fictional counterparts.

Finally, students were asked to comment in their
journals upon this entire exercise and to share any
conclusions they might have reached. Critical think-
ing is therefore combined with critical writing.

Tlie Analytic Essay

The second kind of assignment Bruch used is the
analytic essay. In this kind of project, students are
asked to write about their own personal experiences
after they have read a book or an essay that focus on
a specific topic. For example, in dass, students read
an essay by Roberto Acuna from Studs Terkel's
Making in which Acuna describes how the things he
saw shaped his life. After dimming this essay,
Bruch asked her students to write about a shaping ex-
perience of their own, describing the experienco and
explaining how it had shaped their lives.

The students were asked to read their drafts to a
peer group of 5 or 6, and members of the group gave
written suggestions and comments to each author.
One of the tasks each group member had was to
identify forte writerthe central assertion of the paper
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and the main premises on which this assertion was
founded. This heVed the peer group members de-
velop skills in analysis of arguments. The author then
collected all the comments, tochic home the draft, and
revised it to hisTher own satisfaction. These papers
were then submitted for grades.

In this exercise, students have to include explicit
supporting data illustrating their claim that this par-
ticular experience had shaped their lives. Peers'
instant feedback provides a veil/ good source for
authors to make revision. The written product
strengthens the ability to develop and present an
argument.

According to Balch, both kinds of assignments
described above resulted in her students' displaying
more precise organization, a greater awareness of a
specific ambience, a substantial increase in logical
development, a greater willingness to explore
thought through writing, an increased ability to ana-
lyze and evaluate, and a more powerful style of
prose.

Practice Exercise

During the past few years, science courses have
been desig ned to improve student skills at intellectual
levels more advanced than mere memory-recall.
Many assignments and projects have been designed
to ensure maximum student involvement and active
participation in the learning process.

Wafter R. Statkiewicz and Robert D. Allen from
the Department of Biology of West Virginia University
introduced practice exercises they used for their
classes. After each class meeting, students are given
three or four problems relevant to the material from
the class. These problems are in a multOle-choice
format, but instead of simply selecting a choice,
students are required to write out a full justification for
accepting or rejecting each choice. Acceptable justi-
fications must apply concepts and information and
establish a well developed and clearly expressed line
of reasoning leading to acceptanm or rejection. The
criteria for a good justification are:

*Appropriate concepts and information are applied
correctly.

rguments are stated in such a way as to elimi-
nate any other reasonable argument(s). Stu-
dents should recognize that there may be con-
siderations for and against a choice, and they
should address both in their own argument.

*Arguments for and against the different choices
are consistent. For example, students will some-
times argue that a choice should be eliminated
because of insufficient data. Yet will select an-
other choice that has no more supporting data.

Accordng to the authors, a multiple-choice for-
mat has the advantage ot forcing students to exam-
ine different points of view on a problem. Students
will often fail to do this on an open-ended problem.
Providing choices can also substitute for teacher
guidance and inaease the effectiveness of the prob-
!ems as out-of-class exercises.

In general, students are encouraged to approach
the problems by using information given in the prob-
lem and information derived from class presenta-
tions and readiags. Information from both sources
must be used in the analysis to reach the required
solutions.

Four sample problems are presented in the ar-
ticle. Due to lack of space here, we have to leave out
the samples. But full reference to the article is
provided. The fmdings indicate that students' analyti-
cal skills do improve with practice and that these
skills are transferable to new and unfamiliar prob-
lems. Developing analytical reasoning with science
concepts is an important but difficilt goal to achieve,
and the use of written practice exercises of the type
described can provide a valuable step toward realiz-
ing the goal.
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Writing during the Senior Year

A survey was administered during the make-up
test days of senior assessment at Western Michigan
University during fall semester, 1991, concerning the
amount of writing required in courses and the amount
of challenge perceived by the student. The question-
naire was modelled after the questions asked of Har-
vard undergraduates. Out of the 210 students at the
COMP, 178 corm:Med questionnaires that could be
analyzed. While the rate of return would indicate every
good sarryle, it should be pointed mit that the students
who wait until the last minute to take their assessment
test are not typical students and generally have lower
GPA's than other students. The questionnaire did not
ask students to identify their major. Consequently, we
cannot describe the sample in terms of major. How-
ever, courses from every college were reported by the
sample of students.

The students listed each course in which they
were enrolled; indicated the numberof papers required
for the course, the number of pages for each of the
papers, and the amount of time they devoted to the
course; and rated the course on a 5-point scale from 1

not challenging to 5 very challenging.

The first level of analysis that can be performed is
at the term-enrollment level. The average number of
courses that each student was enrolled in was 4. The
vast majority of students were taking 3, 4, or 5 courses

Help in Writing
The Academic Skills Center offers tutoring in writing
for undergraduate students only. The Writing Lab is
located in 1039 Moore Hall. Students may be
referred for writing help in two different ways: a
professor referral or sell referral. The referral may
resuft in a regular one- to two-hour-a-week tutoring
session or a drop-in session. However, students
should be aware that appointments must be made
a week in advance for drop-in sessions. Tutoring is
available from January 16 to April 6. Tutors can work
with studen' $ on redrafting papers for any class.

The lab hours are 8:00 am to 8:00 pm Monday
through Thufsday and 8:00 am to 5:00 pm on
Friday.

If you have any questions, call 387-4442.
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(19%, 33%, and 25% respectively). Half of the
senkirs wrote 27 or more pages. Thirteen percent
wrote no papers during the term. In reporting weekly
study time, half of the seniors indicated that they
studied 13 hours per week or less.

A second way to look at the information is
analysis at the course level. The average number of
papers indicated per course was 1.7, but the distribu-
tion of papers was quite skewed -- no papers 44%,
one paper 20%, two papers 11%, three papers 7%,
four papers 6%, and five papers 4%. The large
number of reported courses with no papers may be
because students differentiated between project re-
ports and papers. Another explanation may be the
large number of students in °field experience" or
"senior capstone" experiences where a typical re-
search paper is not required. Our sample of courses
is slightly different from the Harvard sample where all
science and quantitative courses were excluded. We
excluded no departments since the senky writing re-
quirement is in place in all departments. The average
length of a paper across all courses was 10 pages.
Approximately half of the students who reported
writing papers wrote papers between one and 14
pages in length. Students reported studying approxi-
mately 5 hours per week kir a ormrse.

The average challenge rating over all courses
was 3.5, slightly above the middle of the scale pro-
vided for rating. The relationship among papers,
study time, and challenge found on our campus was
similar to that found at Harvard. There was a positive
relationship among the reported number of papers,
number of pages in the papers, time applied for
studying for the course, and rating of challenge. That
is, courses which involved papers were repotted as
more challenging, and more time was allocated for
study. The shift in the rating of challenge did not
seem to occur at the high end of the rating. Twenty-
five percent of the courses with no papers were rated
as very challenging, whereas 30% of the courses with
one paper and 28% of the courses with two papers
received the highest rating. The shift in rating is
dramatic at the low end of the challenge report.
Twelve percent of the courses with no papers were
reported as not challenging, whereas 7% of the
courses with one paper and 3% of the courses with
two papers received the lowest rating. Open-ended
comments from the students indicated that papers
allowed them to synthesize the material and "appre-
ciate" the subject matter.
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Strategies for Introducing Critical Thinking Skills

If critical thinking is a skill separate from knowl-
edge in a particular subject matter, then it can be taught
either as a separate skill or as a skill integrated into
each of the subject matters. Much as a Physics profes-
sor may teach a mathematical operation as a compo-
nent of a physics concept or a Marketing professor may
teach persuasive writing, critical thinking skills can be
integrated into the disciplines. But just as the Physics
professor must explicitly teach the necessary applica-
tion in mathematics if the students don't know how to do
it, teaching critical thinking is more than just telling your
class to be critical as they read material or write essays
and papers. To the naive person, being "critical" means
finding fault or just simply not agreeing with something.

Critical thinking may be composed of a number of
skills that allow a person to focus on the evidence pre-
sented and to decide what to believe. Instruction in
critical thinking skills can be integrated into instruction
in various subject matters when critical thinking skills
are used to enrich knowledge and understanding of the
discipline. Some may object to the integrated approach
to teaching critical thinking because it takes time away
from the teaching of the discipline itself. Others argue
that teaching critical thinking within subject matter is

essential because the skills of critical thinking differ
across subject matters. Therefore, one must learn
critical thinking in each subject area.

This issue shows two different methods to
teach a critical thinking skill explicitly: as subject ma-
terial is being presented and discussed or as a sepa-
rate component of a class. Unlike activities designed
to allow students to practice higher order thinking
skills, discussed in January, the premise ot this issue
is that an instructor decides to teach a particular
aspect of critical thinking explicitly within his or her
course either in conjunction with other subject matter
or as a separate skill that will be useful in a discussion
of the subject matter.

You may find nothing new in these recommen-
dations for presentations because they are nothing
more than the two major ways of making presenta-
tions -- induction and deduction or, if you prefer, dis-
covery and didactic presentation. However, the in-
ductive example is provided because it shows a
critical thinking skill can be taught at the same time as
material in the subject matter. (The subject in the
example is history.) The didactic presentation ex-
amples show the explicit presentation of teaching
argument analysis, which may be an objective of
instruction in a number of courses outside of philoso-
phy.

Additionally, discussion of the two styles of
teaching gives us an opportunity to think about how
much variation in style we use in the classroom. Do
all presentations of new material have to he exposi-
tory and didactic? What aspects of the content can be
presented inductively?
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inductive or Discovery Method

Bany K. Beyer, a social science professor at
George Mason University, developed strategies for
teaching critical thinking because he iound the argu-
ments of educational researchers compelling. Educa-
tional researchers have pokited out repeatedly that
learning how to think is rmt an automatic by-product of
studying certain subiects, assimilating the products of
someone else's thinking, or simply being asked to think
about some subject or topic. Nordo students learn how
to emage in critical thinking effectively by themselves.
Beyer concluded that if students are to become profi-
cient in critical thinkkg, social science teachers must
use more direct instructional methods. The attitude,
skill, and knowledge components of critical thinking
must be established as explicit goals of instruction.

Beyer (1985) suggests that teachers can improve
student learning of critical thinking skills by organizing
instruction in each skill in a five-stage framework
derived from the research findings. Each stage is
important to effective instruction and learning. How-
ever, the most important stage is the first, when stu-
dents are introduced to the skill in detail. To be Most ef-
fective, in the introductory stage, focus should be
placed on the attributes of the skill itself.

Teachers can introduce a skill inductively by letting
students identify the key attributes of the skiff while or
right after they attempt to use it. Once its attributes
have been articulated and discussed, the lesson can
conclude with a second application of the skill. Thus,
during the lesson, professors provide students with
practice in applying the critical thinking skill.

An Inductive intrpd4ction

In executing this inductive strategy, teachers and
students proceed through five major steps.

1. First, the teacher introduces the skill by a simple
definition, but does not elaborate on the impor-
tance of the skill or the variations of the skill.

2. Then the students experiment with using it, as best
they can.

3. The instructor draws the class into a summary of the
use of the definition. Students are encouraged to
reflect on and articulate how they tried to apply the
skill to generate principles of the skill. During the
summary discussion, the instructor points out
principles that the students have discovered.

4. Students are given another opportunity tc apply
their new knowledge of the skill by using the skill again.

5. Finally, the instructor reviews the application of
the skill to check the principles of use.

Suppose one wanted to teach the critical thinking
skill of detecting bias in written documents. This skill
could be introduced in a world history course when
students have studied the case of England's late 15th
century indusirial revolution and are about to investi-
gate its results.

In step 1, the teacher states the label of detecting
bias or has the students define it on the basis of
common sense, gives a synonym or two, and identifies
several examples.

In step 2, given an excerpt from a document,
students determine the impact of the industrial revolu-
tion. But they are asked to examine it to see if it is
biased without a detailed description of the character-
istics of bias.

In step 3, students explain why the document is
biased if they think so. And in reporting on how they
decided that the account is biased, students readily
identify most of the clues to the existence of bias. They
also identify some procedures to use in finding clues
and making sense of them. As this occurs, students
begin to articulate inductively some of the major attrib-
utes of the skill of detecting bias. They can discuss the
various forms of bias and decide which are most critical
when considering the evidence of the effects of the
industria' revolution. In this step, not only is the critical
thinking skill practiced, but the content matter is dis-
cussed.

In step 4, the students will deliberately apply and
lest out" the clues and procedures they have just
inferred by using another documentary excerpt.
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Finally, in step 5, the students can review what
they did as they used - for the second time - the clues
and procedures of detecting bias. They can also judge
the quality of evidence, as they have identified ft so far,
to clarify the components of this particular skill. Also,
the discussion enhances students' understanding of
the industrial revolution based on the evidence of the
effects they are considering.

By engaging in the five steps - introduction, experi-
mentation, reflection, application, and review - stu-
dents and teacher invent or discover some major
attributes of the skill and begin to learn deliberately how
to execute it as they learn about the characteristics of
a major event in history.

Didactic or Explicit Presentation

In a situation where a new skill is rather complex,
or when the students need specific guidance in suc-
cessfully engaging in a skill, a more direct introduction
may be useful. The professor prepares a lesson which
explicitly defines the skill, provides examples of the
skill, and provides an opportunity for the students to
practice the skill as defined. The students are respon-
sible for learning to apply the skill accurately rather
than to develop a definition and apply the skill

A Directive introductign

To use it, the teacher:

1. introduces the skill in all of its complexity

2. explains the procedure and rules of the skill

3. demonstrates how the complex skill is used in
situations designed to highlight each of the com-
ponents of the skill; and then,

4. under the guidance of the instructor, the students
apply the skill in a relatively simple situation fol-
lowing the explained procedure and rules, and

5. reflect on the skill as the skill is executed when the
instructor summarizes the critical elements of the
skill.

This directive strategy can also be used to intro-
duce world history students to the critical thinking skill
of recognizing fallacies in arguments. (Cederblom &
Paulsen, 1991)

In step 1, the teacher can introduce the skill by
naming it, writing its name on the chaikboard, and
defining it by examples and synonyms. By going
through this introductory phase, the teacher allows
students time to deal with this skill by recalling anything
they might krxivi about fallacies and by makingconnec-
tions to previously teamed or related knowledge or
experience. The teacher points out the benefits of the
skill even beyond the classroom. Fallacies such wad
Immingra or ouoaue might be shown to relate to
debates outside of the classroom.

Instep 2, the teacher lists clues that distinguish the
kinds of fallacies and outfines a procedure by which
students can execute the skill. Material prepared for
this practice is relatively simple, illu strat ing one compo-
nent of the detection of fallacies at a time. For example,
a list of key words such as "so, thus, therefore, hence,
consequently" may be provided to help students iden-
tify conclusions so that the elements of an argument
are explicitly separated. Students often misread con-
clusions for summary statements of the premises of an
argument. The steps of application are also presented
to the students.

In step 3, using an example designed to show the
complexity of the skill, the teacher can demonstrate
how the skill works by walking the students step-by-
step through the use of this skill and reviewing what
they did after they have finished.

In step 4, the students take over. Individually or in
pairs, they can apply the skill as modeled by the
teacher to examine a second example of arguments or
conclusions, purposefully employing the procedures,
rules, and clues presented and demonstrated by the
teacher. For example, students are asked to state, and
find evidence to support, the extent to which the source
examined has overgeneralized or used irrational ap-
peal. This is a complex task rather than the simple
identification of premises and conclusions. If the
discussion is taking place within a discipline, the pro-
fessor s hould explain how an appeal to authority can be
used fallaciously or how research evidence may be
misapplied.

Finally, in step 5, students should reflect on what
they did in executing the skill in order to articulate its
essential attnbutes. Such reviews serve to set up
further learning that requires the use of the newly
introduced skill to achieve further content objectives.

Another example from Priscilla Agnew (1986),
who teaches philosophy and informal logic classes at
Saddleback College, will also help to illustrate this
strategy: Agnew has developed a Critical Thinking
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Worksheet for introducing critical thinking that she
has used in her presentation to beginning students
of philosophy and informal logic.

In step 1, a handout introduces essential terms
such as "argument," "conclusion," and *reasons or
premises." The definitions are given and exarmles
of each are shown. The variations in arguments are
shown. The relationship of the premises to the
conclusions is given.

The worksheet itself constitutes the second
page of the handout. After the brief introduction of
those essential terms, students are asked to iden-
tify the premises and conclusion in a brief para-
graph on smoking. According to Agnew, the narra-
tive given for the first example should be a subject
with which all students are familiar and about which
they already have an opinion. This allows them not
only to apply the rules of argumentation to the
narrative, but also to look for fallacies on the basis
of their own opinions.

Then, the worksheet guides discussion
through the steps in the process of critical thinking,
covering ambiguous terms and the truth or falsity of
the premises. Students are taught how to distin-
guish them so that they will be able to get started on
the verification of the premises. Given examples,
students are asked to consider whether the state-
ment is true, false, or uncertain. Then they have to
provide comments and offer evidence for the truth
of the statement or specify the information needed
to verify the statement.

Help in Writing
The Academic Skills Center offers tutoring in writina
tor undergraduate students only. The Writing Lab is
located in 103: Moore Hall. Students may be
referred for writing help in two different ways: a
professor referral or self referral. Toe referral may
result in a regular one- to two-hour-a-week tutoring
session or a cimp-in session. However, students
should be aware that appointments must be made
a week in advance for drop-in sessions. Tutoring is
available from J anuary 16 to April 6. Tutors can work
with students on redrafting papers for any class.

The lab hours are 8:00 am to 8:00 pm Monday
through Thursday and 8:00 am to 5:00 pm on
Friday.

If you have any questions, call 387-4442.
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Furthermore, the worksheet also guides dis-
cussion on the use of emotive tone, appeals to pity,
prejudicial language, the fallacies in the argument,
counterarguments, etc., so that students will be
prepared to judge the strength of arguments. Stu-
dents are encouraged to do a summary assess-
ment and express theirown view on the worksheet.

Additional handouts provide students with
assistance in verifying the truth or falsity of the
premises of an argurn Int and in identifying kinds of
fallacies, such as hasty generalizations, false
causes, arguments resting solely upon the strength
of an authority, arguments against the person
making the claim rather than the claim itself, and
appeals to emotion. These concepts would, of
course, also be covered in the textbook used by
Agnew.

Finally, after using the worksheet with the
smoking argument, students were asked to write
on a new topic and provide their own examples. At
this stage, students have the overall picture in mind
and are able to reflect on and practice the skills
learned.
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