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EMAIL/FAX/CALL-IN INSTRUCTIONS

There are three ways in which you can interact with the panelists:

E-MAIL:  Before AND DURING the program, you may email your
questions to the panelists at starlink@dcccd.edu.

FAX:    Before December 1, fax to 972.669.6699

  On December 1, fax to 972.669.6633

CALL: You are encouraged at any time during the program to call in
your questions and comments.

    The toll-free telephone number for call-in questions is:

 1.800.745.0371

HOW IT WORKS: Your call will be answered by a member of our staff, who will ask for your
name and site location. You will then be put on hold. While you are on hold, you will be able
to hear the videoconference through the telephone. Stay on the line so we can communi-
cate with you if necessary.

If your call should be accidentally disconnected, call again and tell the operator you were
disconnected while waiting to ask a question.

When prompted or introduced by the program host, give your name and site location, and
state your questions as clearly and succinctly as you can. Please be aware that while you
are asking your question and while it is being answered you will be �on the air.� Please
remain on the line until your question has been answered and your call has been
disconnected.

BETTER AUDIO: To minimize the possibility of any technical or program difficulties that may
be caused by audio feedback, we suggest you locate the telephone away from the audio
speaker at your site.

Macintosh II
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FAX QUESTION SHEET

FAX:  972.669.6633

:emaN

:etatS,ytiC,etiSgniweiV

:tnemmoCronoitseuQ

   Enter  your question or comment below in 25 words or less and print clearly so that the
moderator can read the question.
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ADVISORY COMMITTEE
Deborah Horn
Instructor of Psychology
Blinn College, Brenham Campus
979.830.4245
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Associate Professor of Reading and Education
St. Philips College
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PRESENTER

MODERATOR

Bob Ray Sanders is a professional communicator with major achieve-
ments in print journalism, public broadcasting, and higher education. Sand-
ers is a columnist for the Fort Worth Star-Telegram. In two decades in public
broadcasting, he served as vice president of KERA-TV, Channel 13 in
Dallas-Fort Worth and as host and producer of the station�s award-winning
public affairs program, �News Addition.�  He is also a distinguished lecturer
at Texas Woman�s University and a past president of the Press Club of Fort
Worth.

Diane F. Halpern, PhD, is the 2004 President of the American Psychological
Association. She is also Director of the Director, Berger Institute for Work,
Family, and Children and Professor of Psychology at Claremont McKenna
College in Los Angeles, California. Dr. Halpern has been recognized with
many awards for her teaching and research, including the 2002 Outstanding
Teaching Award from the Western Psychological Association, the Outstanding
Professor Award from California State University-State-wide, and the Distin-
guished Career Award for Contributions to Education given by the American
Psychological Association. Much of Halpern�s most recent work has been in
the application of learning principles in settings where real people learn and in
enhancing critical thinking skills. She is the author of many journal articles and
books, including Thought and Knowledge: An Introduction to Critical
Thinking (4th edition) with workbook (written with Heidi Riggio) and
instructor�s manual.
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THINKING CRITICALLY ABOUT CRITICAL THINKING:
LESSONS LEARNED FROM COGNITIVE PSYCHOLOGY
A working definition of critical thinking:

Critical thinking is the use of those cognitive skills or strategies that increase the probability of a
desirable outcome.  It is purposeful, reasoned, and goal directed.  It is the kind of thinking involved
in solving problems, formulating inferences, calculating likelihoods, and making decisions. Critical
thinkers use these skills appropriately, without prompting, and usually with conscious intent, in a
variety of settings.  That is, they are predisposed to think critically.  When we think critically, we are
evaluating the outcomes of our thought processes�how good a decision is or how well a problem
is solved.  Critical thinking also involves evaluating the thinking process�the reasoning that went
into the conclusion we�ve arrived at or the kinds of factors considered in making a decision.
Here is a generic list of thinking skills that would be applicable in many situations:

� recognizing that a problem exists
� developing an orderly, planful approach so that tasks are prioritized and problems are
   recognized as differing with regard to how serious and urgent they are
� understanding how cause is determined,
� recognizing and criticizing assumptions,
� analyzing means-goals relationships,
� giving reasons to support a conclusion,
� assessing degrees of likelihood and uncertainty,
� incorporating isolated data into a wider framework
� using analogies to solve problems.
� relating new knowledge to information that was previously learned
� using numerical information, including the ability to think probabilistically and  express
    thoughts numerically
� using matrices and other diagrams to communicate
� synthesizing information from a variety of sources
� determining credibility and using this information in formulating and communicating deci-
   sions
� selecting among alternatives with the use of a reasoned method

Instruction in critical thinking is predicated on two assumptions:

 (1) that there are clearly identifiable and definable thinking skills which students can be taught to
recognize and apply appropriately, and (2) if recognized and applied, the students will be more
effective thinkers.  Let me give you some examples of what I mean by the term �thinking skills.�  A
general list of skills that would be applicable in almost any class would include: understanding how
cause is determined, recognizing and criticizing assumptions, analyzing means-goals relation-
ships, giving reasons to support a conclusion, assessing degrees of likelihood and uncertainty,
incorporating isolated data into a wider framework, and using analogies to solve problems.
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On the following pages is a taxonomy of critical thinking skills.  It is not meant to be definitive or ex-
haustive�it is just a useful list that may help to clarify some of underlying concepts.

A Taxonomy of Critical Thinking Skills

1. Verbal Reasoning Skills
The skills listed under this rubric include those that are needed to comprehend and defend
against the persuasive techniques that are embedded in everyday language (also known as
natural language).  Thinking and language are closely tied constructs, and the skills included  in
this section recognize the reciprocal relationship between language and thought in which an
individual�s thoughts determine the language used to express them, and the language that is
used shapes the thoughts.

2. Argument Analysis Skills
An argument is a set of statements with at least one conclusion and one reason that supports the
conclusion.  In real life settings, arguments are complex with reasons that run counter to the
conclusion, stated and unstated assumptions, irrelevant information, and intermediate steps.
Arguments are found in commercials, political speeches, textbooks, and anywhere else where
reasons are presented in an attempt to get the reader or listener  to believe that the conclusion
is true.  The skills of identifying conclusions, rating the quality of reasons, and determining the
overall strength of an argument should be sharpened in college course work.

3. Skills in Thinking as Hypothesis Testing
The rationale for this category is that much of our day-to-day thinking is like the scientific
method of hypoth esis testing.  In many of our everyday interactions, people function like
intuitive scientists in order to explain, predict, and control the events in their life.  The skills
used in thinking as hypothesis testing are the same ones that are used in scientific reason-
ing�the accumulation of observations, formulation of beliefs or hypotheses, and then using
the information collected to decide if it confirms or disconfirms the hypotheses.

4. Using Likelihood and Uncertainty
Because very few events in life can be known with certainty, the correct use of probability and
likelihood plays a critical role in almost every decision.  Huff�s (1954) tiny, popular book How To
Lie With Statistics is still widely quoted because it explains how easy it is to mislead someone
who does not understand basic concepts in probability.  The critical thinking skills that are sub-
sumed under this heading are an important dimension of a college-level critical thinking tax-
onomy.

5. Decision Making and Problem Solving Skills
In some sense, all of the critical thinking skills are used to make decisions and solve problems,
but the ones that are included here involve the generation and selection of alternatives and
judging among them.  Many of these skills are especially useful in quantitative reasoning prob-
lems.

Taken together these five categories define an organizational rubric for a skills approach to critical
thinking.  They have face validity and can be easily communicated to the general public and students
and offer one possible answer to the question of what college students need to know and be able to
do to compete and cooperate in the world�s marketplace and function as effective citizens in a demo-
cratic society.
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An Example:
Sometimes, we unwittingly encourage the exact opposite of what we want students to learn.
Consider for example, many writing assignments where we ask students to take a position on a
controversial issue in psychology and then to write a position paper. This is exactly the sort of
learning activity that would strengthen the bias to seek and consider only confirming evidence.
Instead, we need to help student understand and be able to explain evidence on two or more
sides of an issue, such the evidence for and against evolutionary hypotheses of mate selection or
for and against the idea that parents are important influences on their children. We want to teach
students to gather and assess evidence to determine the best conclusion or conclusions and not
start with what they believe is true and consider only supporting evidence. Here is an applied
example that forces students to consider evidence that supports and fails to support a hypothesis:

Making Arguments Worksheet

Example 1
Does violence on television really have a negative influence on children�s behavior?

1. State your conclusion. (although you may begin your formal writing here, but sure that the conclu-
sion follows from your reasons). As you work, this is the last part this is filled in, not the first.

2. Give three reasons (or some other number) that support your conclusion.

a.

b.

c.

3. Rate each reason as weak, moderate, strong, or very strong.

Rating for a:

Rating for b:

Rating for c:

4. Give three counterarguments (or some other number) that weaken your conclusion. Rate how
much each counterargument weakens the conclusion: little, moderate, much, or very much.

a.

Rating for a:

b.

Rating for b:
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c.

Rating for c:

5. List any qualifiers (limitations on the reasons for or against�for example some evidence may
be restricted to early childhood)

6. List any assumptions.

7. Are your reasons and counterarguments directly related to your conclusion?

8. What is the overall strength of your argument: weak, moderate, strong, or very strong?

Now that you have completed this worksheet, rate the overall strength of your argument.
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A generic fill-in-the-blank concept map that can be used to understand any theory in any domain
of knowledge. When you fill in the various �boxes��for example, giving evidence for the theory�
you will be developing a �deep� knowledge of the theory. (Dansereau, 2001).
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A Four-Part Model for Improving Critical Thinking

1. Explicitly teach the skills of critical thinking

2. Develop the disposition for effortful thinking and learning

3. Direct learning activities in ways that increase the probability of transcontextual transfer (struc-
ture training)

4. Make metacognitive monitoring explicit and overt
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Dispositions for effortful thinking and learning:

� willingness to engage in and persist at a complex task
� conscious use of plans and suppression of impulsive activity
� flexibility or open-mindedness
� willingness to abandon nonproductive strategies in attempts to self-correct
� consensus seeking so thoughts can become actions

Another Example:

A complementary approach to critical thinking instruction is based on eliminating or reducing
common thinking fallacies. Consider, for example, this exercise in counterfactual reasoning that
has been used successfully to help college students overcome two cognitive biases��overconfi-
dence� and �confirmation bias.� These terms refer to the over-reliance on evidence that confirms
the beliefs that we hold.  The original research on counterfactual reasoning was conducted by
Koriat, Lichtenstein, and Fischhoff (1980); It has been replicated and extended many times.  In a
typical demonstration of overconfidence, people are asked a variety of common knowledge
questions.  For example, �The Sabines were part of (a) ancient India or (b) ancient Rome.�  Try
it�answer the question by selecting either option a or option b.  Okay, now, judge how confident
you are about the answer that you selected.  Use 1.00 if you are absolutely certain that you are
correct, .5 if you just guessed, so your chance of being correct is 50%.  Use the numbers between
.50 and 1.00 to assess how confident you are in your response.
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Another Example:

A complementary approach to critical thinking instruction is based on eliminating or reducing common
thinking fallacies. Consider, for example, this exercise in counterfactual reasoning that has been used
successfully to help college students overcome two cognitive biases��overconfidence� and �confir-
mation bias.� These terms refer to the over-reliance on evidence that confirms the beliefs that we hold.
The original research on counterfactual reasoning was conducted by Koriat, Lichtenstein, and
Fischhoff (1980); It has been replicated and extended many times.  In a typical demonstration of over-
confidence, people are asked a variety of common knowledge questions.  For example, �The Sabines
were part of (a) ancient India or (b) ancient Rome.�  Try it�answer the question by selecting either
option a or option b.  Okay, now, judge how confident you are about the answer that you selected.  Use
1.00 if you are absolutely certain that you are correct, .5 if you just guessed, so your chance of being
correct is 50%.  Use the numbers between .50 and 1.00 to assess how confident you are in your
response.Standard and often replicated results show that, in general, people are over confident in their
knowledge.  Answers endorsed with absolute certainty, that is, people who believe they are 100%
confident that they are correct, are, in fact, wrong 20% of the time.  There is a strong tendency for
people tend to be confident that they are correct when they are often wrong.  Koriat, Lichtenstein, and
Fischhoff (1980) have defined overconfidence as an unwarranted belief in the correctness of one�s
answers.   In a study designed to determine if people can improve in their ability to assess how confi-
dent they should be when answering common knowledge questions, the researchers added another
condition.  After selecting answers and judging their confidence in their answers, subjects were told:

Spell out all the possible reasons that you can find favoring and opposing each of the answers.
Such reasons may include facts that you know, things that you vaguely remember, assump
tions that make you believe that one answer is likely to be correct or incorrect, gut feelings,
associations and the like.

Subjects were then instructed to write each reason in the appropriate cell of a 2 X 2 table like the one
shown below:

Reasons for                                 Reasons against

Answer A

Answer B
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Subjects were encouraged to put responses in all four cells and then to rate each reason on a 7-
point scale according to how strongly it was for or against the corresponding answer (1. weakest
possible and 7. strongest possible).  Readers should try this for themselves.

Results showed that after listing reasons and judging the strength of each reason, college stu-
dents became much more accurate in assessing the true probability that they were correct.  This
is an interesting study for many reasons.  First, the students did not receive any feedback about
the correctness of their responses�they became more accurate in knowing what they know and
don�t know by focusing on information that they had stored in memory and considering the
strength of the evidence that they had.  In other words, the improvement resulted from their own
actions.

There is a long history in cognitive psychology showing that �the head remembers what is it
does.� As teachers, what we ask students to do with information to be learned will affect what is
learned and how and when the information will be retrieved at some time in the future.

None of this is easy, but helping our students improve in their ability to think clearly is the most
important goal that we will ever have.  Whenever you feel discouraged, recall Hitler�s now infa-
mous quote, �What luck for rulers that men do not think.�

References: For additional examples and references see Halpern, D. F. (2003). Thought and
Knowledge: An Introduction to Critical Thinking (4th ed.). Mahwah,NJ: Erlbaum. The accompany-
ing workbook is Halpern, D.F. & Riggio, H.,  Thinking Critically About Critical Thinking. These
are available on-line at http://www.erlbaum.com. For an on-line assessment of critical thinking,
you can contact me at Diane.Halpern@ClaremontMcKenna.edu.
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APPLYING THE SCIENCE OF LEARNING TO THE UNIVERSITY
AND BEYOND: TEACHING FOR LONG-TERM RETENTION
AND TRANSFER

By Diane F. Halpern and Milton D. Hakel

There is nothing more annoying than telling a new acquaintance that we are college professors
and getting the enthusiastic reply, �It must be great to have all your summers off.� Most of the gen-
eral public�including the parents of the students we teach, students themselves, and many of the
people who ultimately pay our salaries�believe that college faculty are primarily teachers who
have little to do when classes are not in session.

Of course, most of the general public know that we also �do research� and committee work. But
they believe that these other parts of the professor�s job are secondary to teaching. Those outside
academia further assume that because we are college faculty, we actually have a reasonable
understanding of how people learn and that we apply this knowledge in our teaching.

It is easy to imagine where these fantastic notions come from. Have you actually read those glossy
brochures (known as �View Books� to those in the trade) that our colleges and universities send
out to prospective students and to others they want to impress? Invariably, beautiful images of
campus life are presented, together with well-crafted language that explains how our students learn
lifelong skills that prepare them for lucrative careers and to face the many challenges of adult life.

It would be reasonable for anyone reading these fine words to assume that the faculty who prepare
students to meet these lofty goals must have had considerable academic preparation to equip
them for this task. But this seemingly plausible assumption is, for the most part, just plain wrong.

The preparation of virtually every college teacher consists of in-depth study in an academic disci-
pline: chemistry professors study advanced chemistry, historians study historical methods and
periods, and so on. Very little, if any, of our formal training addresses topics like adult learning,
memory, or transfer of learning. And these observations are just as applicable to the cognitive,
organizational, and educational psychologists who teach topics like principles of learning and
performing, or evidence-based decision-making.

We have found precious little evidence that content experts in the learning sciences actually apply
the principles they teach in their own classrooms. Like virtually all college faculty, they teach the
way they were taught. But, ironically (and embarrassingly), it would be difficult to design an educa-
tional model that is more at odds with the findings of current research about human cognition than
the one being used today at most colleges and universities.

Most faculty do in fact spend substantial amounts of time in teaching-related activities�and this is
true at even the most research-centered institutions. Most care about their students� learning and
want to be effective teachers. Most also believe that they are good teachers and tell those who ask
that their teaching skills are above average. But what most college faculty actually know about adult
cognition is generally gained through a process of practical trial and error.
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Unfortunately, because their intuitive knowledge of good teaching practices is rarely put to a system-
atic test, what faculty often �know� to be sound educational practice may not be so at all. Nora
Newcombe, a developmental psychologist at Temple University, notes wisely that biology has
become the scientific basis for medicine, while cognitive psychology and learning research have
not become the scientific basis for education (see Newcombe in Suggested Readings). The study
of human cognition is an empirical science with a solid theoretical foundation and research-based
applications that we can and should be using in college classrooms.

Psychologists, educators, and other professionals already have available to them a substantial
body of research that can be drawn upon to inform those responsible for designing and implement-
ing learning programs. Unfortunately, the research literature is usually ignored, while educational
leaders and policymakers grasp at the ephemeral �magic� of quick fixes. How can we apply what
research on human learning can tell us to both higher education institutions and the many other
places where adults learn?

About 30 experts from different areas of the learning sciences recently met to answer this question.
They included cognitive, developmental, educational, motivational, social, cultural, and organiza-
tional psychologists, physicists and other science instructors, and representatives from such bodies
as the National Science Foundation and regional accrediting agencies.

The empirically validated principles that we offer in this article are based on discussions at that
meeting, embellished by our own personal biases and memories. They can be applied in any adult
learning situation, including distance education with online components, learning from texts, labora-
tory and classroom instruction, and learning in informal settings. (An extensive list of references
supporting these principles can be found in Halpern and Hakel, in Suggested Readings.)

THE FIRST AND ONLY GOAL: TEACH FOR LONG-TERM RETENTION AND TRANSFER

Why do we have colleges and universities? The main reason�some might argue the only reason�
is transfer of learning. The underlying rationale for any kind of formal instruction is the assumption
that knowledge, skills, and attitudes learned in this setting will be recalled accurately, and will be
used in some other context at some time in the future. We only care about student performance in
school because we believe that it predicts what students will remember and do when they are
somewhere else at some other time. Yet we often teach and test as though the underlying rationale
for education were to improve student performance in school. As a consequence, we rarely assess
student learning in the context or at the time for which we are teaching.

Sometimes information learned in a school context will transfer to an out-of-school context and
sometimes it won�t. If we want transfer, we need to teach in ways that actually enhance the probabili-
ties of transfer. The purpose of formal education is transfer. We teach students how to write, use
mathematics, and think because we believe that they will use these skills when they are not in
school. We need to always remember that we are teaching toward some time in the future when we
will not be present�and preparing students for unpredictable real-world �tests� that we will not be
giving�instead of preparing them for traditional midterm and final exams.

Teaching for retention during a single academic term to prepare students for an assessment that will
be given to them in the same context in which the learning occurs is very different from teaching for
long-term retention and transfer. Consider, for example, a common concept like statistical correla-
tion that is taught in many different disciplines. After completing a standard course in statistics or
analysis, most students can define the term, can compute a correlation coefficient, and can prob-
ably explain why correlation is not the same as causation.
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As a result, they can usually achieve high grades on an examination at the end of the term that asks
straightforward questions about this set of knowledge and skills. But what happens when they are at
their own kitchen table reading a newspaper article describing a finding that children who attended
preschool are better readers in first grade than those who did not attend preschool? Does it occur to
them to ask whether the children who attended or did not attend preschool are distributed randomly?
Or do they automatically assume that attendance at preschool causes children to be better readers
in first grade? Most likely the latter.

BASIC PRINCIPLES

If we want to enhance long-term retention and transfer of learning, we need to apply a few basic
laboratory-tested principles drawn from what we know about human learning.

1) The single most important variable in promoting long-term retention and transfer is �practice at
retrieval.� This principle means that learners need to generate responses, with minimal cues, repeat-
edly over time with varied applications so that recall becomes fluent and is more likely to occur
across different contexts and content domains. Simply stated, information that is frequently retrieved
becomes more retrievable. In the jargon of cognitive psychology, the strength of the �memory trace�
for any information that is recalled grows stronger with each retrieval.

Actual practice at retrieval helps later recall of any learned information more than does additional
practice without retrieval, or time expended in learning the information in the first place. For ex-
ample, the �testing effect� is a term used to describe the frequent finding in educational measure-
ment that the act of taking a particular test often facilitates subsequent test performance�but only
for those items recalled from the first test.

The benefits of retrieving information learned earlier to produce answers in response to new ques-
tions are among the most robust findings in the learning literature. Practice at retrieval necessarily
occurs over time and within a particular context. Transfer of learning can be aided by altering the
context for retrieval. For example, students can practice retrieval by teaching learned concepts and
skills to other students, or by responding to frequent questions asked in class or posed online.

The effects of practice at retrieval are necessarily tied to a second robust finding in the learning
literature�spaced practice is preferable to massed practice. For example, Bjork and his col-
leagues recommend spacing the intervals between instances of retrieval so that the time between
them becomes increasingly longer�but not so long that retrieval accuracy suffers (see de
Winstanley and Bjork in Suggested Readings).

Applying this principle, a first examination to test a given concept or element of knowledge might be
given to students one day after the initial learning, the second exam a few days after the first, the
third a week after the second, and the fourth a month after the third, with the interval for each subse-
quent exam determined by the level of accuracy of student performance on the preceding one.

2) Varying the conditions under which learning takes place makes learning harder for learners but
results in better learning. Like practice at retrieval, varied learning conditions pay high dividends for
the effort exerted. In the jargon of cognitive psychology, when learning occurs under varied condi-
tions, key ideas have �multiple retrieval cues� and thus are more �available� in memory. For example,
educational research suggests that significant learning gains can occur when different types of
problems and solutions are mixed in the same lesson, even though the initial learning can take
significantly longer. Like practice at retrieval, variability in constructing learning situations requires
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greater student effort. As a result, engaging in such situations may be less enjoyable for students
and lead to lower student ratings of their instructors.

This can be an important consideration on campuses where small differences in student responses
on course evaluations are used�we believe inappropriately�to inform salary, promotion, and
tenure decisions. We mention this only because changes in institutional practices and incentives,
not only changes in faculty knowledge and behavior, will frequently be necessary to put these prin-
ciples to work on real college campuses.

3) Learning is generally enhanced when learners are required to take information that is presented
in one format and �re-represent� it in an alternative form at. Cognitive research has established the
fact that humans process information by means of two distinct channels�one for visuospatial
information and one for auditory-verbal information. A given piece of information can be organized
and �stored� in memory in either or both of these representational systems. According to dual-
coding theory, information that is represented in both formats is more likely to be recalled than
information that is stored in either format alone.

Learning and recall are thus enhanced when learners integrate information from both verbal and
visuospatial representations. For example, requiring learners to draw visuospatial �concept maps�
makes them a) create an organizational framework in terms of which to arrange the information
they are learning, and b) communicate this framework visually through a �network� of ideas�both of
which are activities that enhance learning. Complex concepts can be related to one another in
numerous ways, and depicting correct relationships among concepts is central to all graphic orga-
nizing techniques.

When students engage in concept mapping, they focus on and identify different types of relation-
ships or links among concepts. Many students report that concept mapping is a challenging experi-
ence, but that it pays off in long-term learning gains. Similarly, requiring students to write about or
explain verbally what they have learned in a mathematical or schematic learning task also takes
advantage of dual coding. Faculty need to use both verbal and visuospatial processing activities in
all of the learning tasks that they construct.

4) What and how much is learned in any situation depends heavily on prior knowledge and experi-
ence. Psychologists use the term �construction of knowledge� because each learner creates new
meaning using what he or she already knows. Thus, the best predictor of what is learned at the
completion of any lesson, course, or program of study is what the learner thinks and knows at the
start of the experience. Yet few college faculty try to discover anything about the prior knowledge or
beliefs of their students, despite the importance of prior conditions in determining what they will
learn.

We need to assess learner knowledge and understanding at the start of every instructional encoun-
ter, probing for often-unstated underlying assumptions and beliefs that may influence the knowl-
edge, skills, and abilities that we want students to acquire. We also need to test continually for
changes in knowledge structures as learning progresses�and look especially for post-learning
drifts, because student understanding can easily revert back toward pre-instructional levels.

5) Learning is influenced by both our students� and our own epistemologies. Academic motivation
is related to underlying epistemological beliefs about learning itself and about how learning works.
Many college students complain that they �cannot do math,� cannot succeed in a literature course,
or will automatically have trouble with some other academic discipline. When questioned about this
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belief, what most are really saying is that they think learning ought to be easy but, in these disci-
plines, it is hard.

What they don�t know is that learning and remembering involve multiple, interdependent processes.
Some types of learning occur implicitly, without conscious awareness. Others occur consciously but
are relatively easy. Still other types of learning involve considerable effort, and are perhaps even
painful and aversive, like learning how to do long division or how to multiply matrices. It is only after
an initial investment in the hard work of learning that additional learning in these fields becomes
more automatic, and consequently becomes easier.

Determining the best way for students to learn and recall something will thus depend on what you
want learners to learn and be able to recall, what they already know, and their own beliefs about the
nature of learning. College faculty can help students articulate their implicit beliefs about learning so
that these beliefs can be explicitly examined. And based on this knowledge, instructors� construction
of the learning task itself can also help students construct new models of how they learn.

6) Experience alone is a poor teacher. There are countless examples that illustrate that what people
learn from experience can be systematically wrong. For example, physicians often believe that an
intervention has worked when a patient improves after a particular treatment regime. But most
patients will improve no matter what intervention occurs. If the patient does not improve, then physi-
cians may reason that he or she was �too sick� to have benefited from effective treatment. There are
countless examples of this sort of erroneous thinking in both professional practice and everyday life,
where current beliefs about the world and how it works are maintained and strengthened, despite
the fact that they are wrong.

People, therefore, frequently end up with great confidence in their erroneous beliefs. Confidence is
not a reliable indicator of depth or quality of learning. In fact, research in metacognition has shown
that most people are poor judges of how well they comprehend a complex topic.

The fact that most people don�t know much about the quality of their comprehension is important,
because there is a popular belief that all learning and assessment should be �authentic��that is,
nearly identical in content and context to the situation in which the information to be learned will be
used. But what is missing from most authentic situations�and from most real-life situations as
well�is systematic and corrective feedback about the consequences of various actions.

To return to the example of physicians, many medical schools have now adopted simulated patients
as a teaching and testing tool�actors trained to present a variety of symptoms for novice practitio-
ners to diagnose�because unplanned clinical encounters with real patients can�t provide the nec-
essary variety and feedback.

7) Lectures work well for learning assessed with recognition tests, but work badly for understanding.
Virtually all introductory college courses involve a lecture portion, in which a lone teacher mostly talks
and writes on the board, while students take notes. This is a satisfactory arrangement for learning if
the desired outcome is to produce learners who can repeat or recognize the information presented.
But it is one of the worst arrangements for promoting in-depth understanding.

There are two related points in this principle. The first is the fact that lecturing is not optimal to foster
deep learning. The second is the consequent reliance on recognition-based tests as an index of
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learning. These two problems are often related because large-lecture learning settings are often
associated with multiple-choice tests.

The combination of large lecture classes and multiple-choice tests constitutes a relatively low-
cost approach to instruction, so it is easy to understand the widespread use of this pedagogical
model for large-enrollment courses on college campuses. But understanding is an interpretive
process in which students must be active participants.

Learners need �cues� that trigger interpretation and force them to engage the material actively,
even if they are sitting silently in a large lecture hall. For example, it is possible to get students to
elaborate on information that is presented in lectures by relating it to information that they already
know through the use of imagery or probing questions that test for understanding.

A major problem with recognition-based tests like multiple-choice exams where questions tap
only lower-level cognitive processes, or with tests that require students only to repeat back
course material, is that both faculty and students believe that achieving a high score is evidence
of �good learning.�

Unfortunately, it is quite possible for students to achieve high scores on tests like these and not
be able to recognize a given concept�s application in a slightly altered context, or not be able to
apply the concept at some time in the future.

The ability to simply recognize a correct answer on an examination is not a good indicator of
whether the learner can recognize other instances in which a concept applies when he or she is
outside the classroom. Thus the type of assessment used needs to match the learning objec-
tives. High scores on traditionally constructed tests do not necessarily indicate enduring or
transferable learning.

8) The act of remembering itself influences what learners will and will not remember in the future.
Asking learners to recall particular pieces of the information they�ve been taught often leads to
�selective forgetting� of related information that they were not asked to recall. And even if they do
well on a test taken soon after initial learning, students often perform less well on a later test after
a longer retention interval.

Principles of learning are difficult to discuss in isolation because learning activities that occur at
different times--at the point of initial learning, during the retention interval, and at the point of
recall�are all interdependent. They work together to determine what is remembered at some
point in the future, well after the first recall test is administered. According to standard �memory
trace� theories of how we remember, the act of remembering strengthens some memory traces
and weakens�or at least fails to strengthen�others.

Few instructors are aware of this effect and inadvertently create learning activities that actually
cause students to forget information that they want them to retain. This may especially be the
case when faculty test for relatively unimportant points, in the belief that �testing for the footnotes�
will enhance learning. In fact, it will probably lead to better student retention of the footnotes at the
cost of the main points.

Another variable that is often ignored in pedagogical design is the length of the retention interval
between the point of initial learning and the first test. When students are tested frequently, they
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receive higher scores than students who are tested infrequently, thus creating the impression that
frequent testing is a sound educational practice.

But frequent testing also leads to overconfidence for learners who erroneously believe that their
long-term retention of the information will be better than it actually is. This belief may lead them to
invest less time and effort in studying the material for future recall. The detrimental effect of testing
soon after information is learned is another example where the short-term benefits of an educa-
tional practice can mask important long-term detriments.

9) Less is more, especially when we think about long-term retention and transfer. Some introduc-
tory texts in psychology, biology, or economics seem to weigh almost as much as the students who
carry them around. Faculty need to consider carefully the balance between how much and how well
something is learned. This is especially the case when external bodies like boards and accreditors
favor domain coverage, no matter how thin, of more and more content at the cost of deeper under-
standing.

Instructional designers need to make careful choices about how much content to include. An em-
phasis on in-depth understanding of basic principles often constitutes a better instructional design
than more encyclopedic coverage of a broad range of topics. Again, it is important to stress that
classroom instruction is intended to provide learners with information and skills that they will need
sometime in the future when the instructor is not present.

The amount of detail that learners will need at this future, unknown time and place is what should be
guiding decisions about how deeply a particular element of content should be learned and what
level of detail is important. If cursory knowledge of a broad area is indeed desirable, as it some-
times is, then learners and instructors should be collectively conscious of this goal so that they can
learn and teach in ways that will achieve broad coverage.

But if deep understanding of basic principles is what is wanted, then the teaching and learning
process needs to be structured accordingly. This means that instructors and learners ought to have
clearly articulated goal statements at the start of instruction that guide instructional design and
learning activities. And they need to carefully match the learning activities they engage in to these
goals.

10) What learners do determines what and how much is learned, how well it will be remembered,
and the conditions under which it will be recalled. There is an old saying in psychology, �The head
remembers what it does.� Our most important role as teachers is to direct learning activities in
ways that maximize long-term retention and transfer. What professors do in their classes matters
far less than what they ask students to do.

Regardless of class size or format-in lecture halls, in laboratories, in seminar rooms, or online-
faculty can use these empirically validated principles to enhance learning. Most of us devote con-
siderable time and energy to the hard work of teaching, and we want to do it well. By applying the
science of learning in our classrooms, we practice what we preach in helping students learn.

We need to look constantly for concrete evidence when we evaluate claims about what works in
education. Consequently, we urge you to develop a healthy skepticism about all educational
claims. If a colleague or a teaching newsletter advises, for example, that you should match student
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learning styles with your own teaching style, or that giving students an outline of the text will pro-
mote retention, employ some basic concepts of critical thinking and ask about the evidence that
supports these claims.

There is a large amount of well-intentioned, feel-good psychobabble about teaching out there that
falls apart upon investigation of the validity of its supporting evidence. As college faculty, we can
have a lifelong effect on what our students remember, and consequently on what they will think and
do. Or we can have a minimal effect. Most of the difference depends on how we design and direct
learning activities. It�s time we applied what we know about learning generated in our own cogni-
tive laboratories and applied research settings to systematically enhance teaching and learning
practice in college.
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UNDERSTANDING HUMAN THOUGHT:  EDUCATING STUDENTS AS
CRITICAL THINKERS*
by Heidi R. Riggio and Diane F. Halpern

Undergraduates often interpret the term �critical thinking� (commonly used in course titles) quite
literally, with emphasis on the word �critical� as involving criticism, negativity, opposition, and/or
argumentativeness. This type of interpretation is unfortunate, mainly because it may bias students�
approach to a class that they perceive to be teaching them to be �critical,� especially of strongly
held personal beliefs. It is perhaps advisable then that instructors emphasize early in the semester
what the term �critical thinking� actually means in the context of psychology: effortful, careful, con-
sciously controlled processing that maximizes the use of all available evidence and cognitive
strategies, and purposeful strives to overcome individual biases.

The term �critical� may be compared (ontologically as well) to the word �skeptical,� which means
thoughtful. Our students should always be encouraged to be skeptical, or thoughtful, in their evalu-
ation of incoming information and development of judgments and decisions. Skepticism (habitual
thoughtfulness) and its applivation in the real world (critical thinking) are not cynical�skepticism is
a positive trait that contributes to individual and societal well-being thrugh its carefulness, aware-
ness, and evidentiary basis. The word �critical� also implies a negative emotional tone. Under-
graduates must be made aware that truly critical thought is emotion free�free of biases or prefer-
ences for one outcome over others because of emotions. Of course, no one is ever completely
free of emotions, especially when thinking about emotional topics like abortion, the death penalty,
and affirmative action, but we can be more rational, and that is a step in the right direction.

Critical thinking instruction is an imperative in contemporary society because adults who think
critically�who carefully evaluate information provided by science, the media, government, reli-
gion, and education�compose the �informed populace� that is a primary ingredient of democ-
racy. Undergraduates who are equipped with habitual thoughtfulness will also experience greater
understanding and success throughout their coursework, suggesting that undergraduates should
be exposed to critical thinking instruction early in their education.

Arguably, the most successful development of critical thinking skills (and habitual thoughtfulness)
in undergraduates requires the transfer of these habits and skills into their everyday lives
(Halpern, 2003). How is this best accomplished? In addition to direct instruction and practice, it
seems essential that undergraduates understand that course material focuses on basic human
information-processing qualities that are universal. In other words, undergraduates should inter-
nalize research evidence on human thinking as characteristic of their own individual thought
processes. Most undergraduates are fascinated with the efficiency, complexity, and inherently
functional nature of human cognition�they are equally fascinated by systemic errors resulting
from that efficiency and automaticity. When they understand how their minds work in understand-
ing the world around them, and the powerful influence of psychological and situational factors on
their processing of information, they are likely to become more careful in their judgments. Knowl-
edge of biases, automatic and unconscious thought processes, social influence, and the impor-
tance of evidence in making logical, informed judgments will encourage more careful, skeptical
student thinking, especially if they enjoy learning about these things.
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The Power of Emotions

Undergraduates need to be made aware of the powerful influence of their emotions on their pro-
cessing of information. Emotional responses to issues, positive or negative, are the primary foun-
dation for biased judgments. Truly impartial judgment does not involve favor for any particular
outcome, bur favor for careful examination of evidence supporting and detracting from each side.
When teaching course material illustrating the power of emotions in thought, including presenta-
tions of research, material can be drawn from feelings of certainty in making judgments (Werth &
Strack, 2003); belief in a just world (Lerner, 1980); hindsight bias (Wasserman, Lempert, & Hastie,
1991); counterfactual thinking (Roese, Hur, & Pennington, 1999); self-serving biases in attribution
(Campbell & Sedikides, 1999); and memory (Bahrick, Hall, & Berger, 1996); effects of mood on
thought and social behavior (Forgas, 1998); and so on. It is especially important that undergradu-
ates understand that these cognitive biases occur because they provide feelings of comfort and
security in understanding the world, and thus people are motivated to use them, even if they are not
consciously aware of the motivation (Sanna, Chang, & Meier, 2001).

A teaching tool one author (H.R.) uses is the O.J. Simpson murder trial, and the strong emotional
component inherent in individual evaluation of the case. An exercise involves undergraduates as
jurors who evaluate trial evidence (see Bugliosi, 1996, and Darden, 1996 for reviews), deliberate,
and reach a verdict. Discussion of the trial includes the perceptions of the actual jurors and the
various opinions/reactions of black and white Americans to the not-guilty verdict (based on emo-
tion, including widespread familiarity and liking of Simpson). An excellent video documentary on the
case is also shown, which provides students with an �inside� view of the case (including interviews
with actual jurors).1

The jury system as requiring decision making divorces of emotion can be discussed further using
other controversial, emotional cases that have received widespread media attention. One example
is the case of Andrea Yates, the Texas mom who drowned her five children in the bathtub, and the
jury�s conviction of her on first degree murder, despite her extensive history of mental illness, includ-
ing psychosis, suicide attempts, hospitalization, and so on (the veracity of the decision is nicely
questioned when a comparison is made to Lorena Bobbitt, who was acquitted by reason of insan-
ity for cutting of her husband�s penis  while he was sleeping). Another interesting example is Louise
Woodward, the British nanny convicted of second-degree murder by a jury in the shaking death of
her infant charge. The jury�s decision was overturned by the trail judge (a very infrequent event) and
changed to involuntary manslaughter because second-degree murder requires intent to kill.

2

The Power of Unconscious Thought

Understanding human thought and learning to maximize its analytical abilities requires recognition
of unconscious psychological processes, many of which occur rather automatically in response to
situational cues (see Wegner & Bargh, 1998). When discussing how unconscious thought can
affect rational thought, teachers may focus on material illustrating effects of automatic processes
on judgment and decision making, including confirmation biases in social behavior (Yzerbyt,
Rocher, & Schadron, 1996) and memory (Halpern, 1985); automaticity  of stereotypes (Vonk & van
Knippenberg, 1995); priming of schemas, including aggression (Anderson, Benjamin, & Bartholow,
1998); snap judgments, including physical attractiveness biases (Casey & Ritter, 1996); self-
fulfilling prophecy (Rosenthal & Jacobsen, 1968); and over-reliance of heuristics (Tversky &
Kahneman, 1973).
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One interesting area of research to highlight is unconscious mimicking of nonverbal behavior in
interpersonal interactions (Chartrand & Bargh, 1999). Some individuals have a greater tendency to
mimic the emotional expressions of others during interaction (of which they express no conscious
recognition). In turn, individuals who engage in more mimicry tend to be liked more by their interac-
tion partners, who are equally unlikely to recognize nonverbal mimicry as an important factor affect-
ing liking (Dimberg, Thunberg, & Elmehed, 2001). Becoming conscious of unconscious processes
allows (and perhaps encourages) undergraduates to exert greater control over their information
processing and subsequent social behavior.

The Power of Social Influence

Undergraduates must be presented with research documenting the powerful influence of situ-
ational factors and other people in influencing their thoughts and decisions. Both informational and
normative social influence should be described [(e.g., Schrif(1936) versus Asch(1952)], including
their different outcomes (conformity, versus conversion). Milgram�s(1974) classic obedience
studies are also worth mention. Students also enjoy learning about research on compliance tech-
niques and how they are used to manipulate consumers (Cialdini, 2001). Argument tactics and
fallacies are also appropriately discussed, including those based on emotions (virtue by associa-
tion, bandwagon techniques, etc.).

A teaching tool one author (H.R.) uses is a documentary video of the People�s Temple and the
Jonestown murders/suicides.3  Most undergraduates have never heard of Jonestown, and if they
have they assume the event was a mass suicide. The video is rather graphic, including as audio
tape of Jonestown during the killings (Jim Jones, his verbal persuasion during the event, children�s
cries, screams, etc.). Almost invariably, when asked to identify the causes of Jonestown, under-
graduates demonstrate the fundamental attribution error and focus on the personal traits of Jones
and his followers in explaining the event (e.g., �He was crazy�; �Those people were stupid�). A
discussion following the video focuses on the multitude of very powerful situational factors affecting
the behaviors of the people in Jonestown (e.g., physical, social, and informational isolation; sleep
deprivation; hard labor; malnutrition; physical and sexual abuse, etc.; see Layton, 1998 for a
survivor�s autobiography). This leads to a deeper discussions about commonalities among cult
groups focusing on manipulation and social influence tactics (including singular dissent) in fighting
normative social influence (Allen & Levine, 1971). The role of the lone dissenter in fostering resis-
tance to normative influence, particularly effective early in the group encounter (Morris, Miller, &
Spangenberg, 1977), should be modeled to undergraduates as skeptical thinkers who are depen-
dent on evidence rather than emotion and social outcomes.

The Power of Evidence

Critical thinking instruction should involve an emphasis on maximizing the use of quality information
in thinking. Course material may focus on: logic and reasoning; scientific research methods; and
divergent thinking, including relations with creativity and minority social influence (Peterson &
Nemeth, 1996). One teaching tool an author (H.R.) has used is the film �The Crucible,� which
undergraduates are often familiar with but which they may not have analyzed in terms of critical
thinking and evidentiary value. Another tool used is an �exorcism� filmed by Dateline NBC, which is
discussed in terms of the �evidence� of possession available in the film, hypothesis testing, and
disconformation.4  An excellent source for detailed discussion on superstitious thinking, including
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beliefs in astrology, alien abduction, parapsychology, �holocaust deniers,� and so on is Shermer
(1997), as well as the classic video �Secrets of the Psychics� starring the Amazing James Randi.5

The Power of Behavior

Students must be taught practical tools and skills to use in solving problems critically, including use
of graphs, flow charts, diagrams., etc.; planning skills, metacognition; mnemonic and other memory
devices; article analysis; creative thinking and problem solving skills; and above all, evidence
evaluation skills (see Halpern, 2003). Instructors will find an abundance of critical thinking and
problem-solving workbooks available (e.g., Halpern & Riggio, 2003).

Conclusion

In our experience, undergraduates, (and others) sometimes display (verbally and otherwise) a
general reluctance to engage in critical thinking, especially when class discussion turns to contro-
versial issues (e.g., abortion, religion, the meaning of life, etc.) Try to convince them how important
it is to habitually effortfully evaluate information from the media, government, other social institu-
tions, and sometimes the people around us. Emphasize the importance of critical thinking to a
solid undergraduate education, including as mandated by groups of educators (Diamond, 1997)
and policy makers (National Commission of Excellence in Education, 1983). The future of the
world is quite literally in the hands of our young adults; let them be thinkers, so that important deci-
sions involved in government, education, and public policy do not involve illogical beliefs based on
emotions that are unsupported by direct evidence.

1�Why O.J. Simpson Won� (1996). A&E Home Video, Cat. No. AAE-16022.
2Massachusetts v. Woodward, available at www.courttv.com/trials.woodward/zobel.html.
3�Jonestown: Mystery of a Massacre� (1996). A&E Home Video, Cat. No. AAE-17275.
4Dateline NBC, 11/13/2001, Item #NBDL011113.
5NOVA: �Secrets of the Psychics� (1974, re-released 1996). ASIN 6304463189.

*To appear in William Buskist & Stephen Davis (Eds.), Handbook of the Teaching of Phychology. Malden, MA:
Blackwell Publishers.
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UPCOMING PROGRAMS
LIVE VIA SATELLITE AND THE INTERNET
(all times are 1:30-3:00 PM CT unless otherwise indicated)

FEB. 3, 2005 SERVICE LEARNING:  HOW AND WHY
FEB. 3, 2004 REPORT FROM THE THECB COMMISSIONER (3:00 - 3:30 PM CT)
FEB. 18, 2005 TEACHING AND SERVING AUTHENTICALLY:  THE TEACHER AT THE HEART

OF THE COLLEGE
FEB. 24, 2005 PEDAGOGY 101 FOR DISTANCE LEARNING FACULTY*
MAR. 3, 2005 ANNUAL CARL D. PERKINS RFQ TELECONFERENCE   (1:30 - 2:30 PM CT)
APR. 12, 2005 STUDENT RETENTION:  KEEPING 'EM ONCE YOU'VE GOT 'EM - II
APR. 21, 2005 PEDAGOGY 102 FOR DISTANCE LEARNING FACULTY*
JUNE 8, 2005 DISTANCE LEARNING NURSING RE-ENTRY PROJECT, PART 2

Streaming Videos

DECEMBER 2004 INTEGRATING GLOBAL RESOURCES INTO YOUR CLASSROOM
JANUARY 2005 IMPROVING MULTIMEDIA AND ONLINE COURSES WITH INSTRUCTIONAL

DESIGN
FEBRUARY 2005 INTEGRATING TECHNOLOGY INTO YOUR ESOL PROGRAM
MARCH 2005 PUTTING IT ALL TOGETHER: CREATIVE IDEAS FOR USING TECHNOLOGY

IN THE CLASSROOM
APRIL 2005 EDUCATING THE NETGEN: STRATEGIES THAT WORK
MAY 2005 TEACHING AT A DISTANCE
JUNE 2005 SUCCESSFULLY INVOLVING FACULTY IN YOUR CONTINUOUS IMPROVE

MENT PROGRAM
JULY 2005 SUCCESSFUL STUDENT RECRUITMENT PROGRAMS
AUGUST 2005 CREATIVE STRATEGIES FOR TOUGH FINANCIAL TIMES

For detailed programming information please visit our website at www.starlinktraining.org or contact
us directly at starlink@dcccd.edu or 972-669-6502.

*Denotes a seminar produced by Dallas TeleLearning
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EVALUATE �TEACHING CRITICAL THINKING SKILLS...�
On a scale of 1-5, with 5 being the highest, rate the videoconference in terms of its value to you.

    Excellent        Poor

Timeliness of topic 5 4 3 2 1

Program�s format 5 4 3 2 1

Moderator 5 4 3 2 1

Panelists or Instructor 5 4 3 2 1

Handouts 5 4 3 2 1

Technical quality 5 4 3 2 1

Overall evaluation of program 5 4 3 2 1

Local site activities were held? _____YES _____NO

1. Institution name:________________________________________________

2.   My current position is:  (circle one)

a.   Faculty c.  Classified Staff

b.   Administrator/Professional Staff d.  Other___________________

3. What did you like most about the videoconference?

4.   What could have been done to make it more valuable to you?

5.   What topics would you like to see addressed in future videoconferences?

Return to:  STARLINK, 9596 Walnut St., Dallas, TX 75243.


