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WHAT DO THEY KNOW ABOUT
HOW WE LEARN?

In the early 1980s, two physicists at Arizona State University
wanted to know whether a typical introductory physics course, with
its traditional emphasis on Newton’s laws of motion, changed the
way students thought about motion. As you read this account, you
might substitute for the line “think about motion” any other phrase
that fits your subject. Do the students in any class change the way
they think?

To find out, Ibrahim Abou Halloun and David Hestenes devised
and validated an examination to determine how students under-
stand motion. They gave the test to people entering the classes of
four different physics professors, all good teachers according to
both colleagues and their students. On the front side, the results
surprised no one. Most students entered the course with an ele-
mentary, intuitive theory about the physical world, what the physi-
cists called “a cross between Aristotelian and 14th-century impetus
ideas.” In short, they did not think about motion the way Isaac
Newton did, let alone like Richard Feynman. But that was before
the students took mtroductory physics.

Did the course change student thinking? Not really. After the
term was over, the two physicists gave their examination once more
and discovered that the course had made comparatively small
changes in the way students thought.! Fven many “A” students
continued to think like Aristotle rather than like Newton. They had
memorized formulae and learned to plug the right numbers into
them, but they did not change their basic conceptions. Instead,
they had interpreted everything they heard about motion in terms
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of the intuitive framework they had brought with them to the
course.

Halloun and Hestenes wanted to probe this disturbing result a
little further. They conducted individual interviews with some of
the people who continued to reject Newton’s perspectives to se¢ if
they could dissuade them from their misguided assumptions. Dur-
ing those interviews, they asked the students questions about some
elementary motion problems, questions that required them to rely
on their theories about motion to predict what would happen in a
simple physics experiment. The students made their projections,
and then the researchers performed the experiment in front of
them so they could see whether they got it right. Obviously, those
who relied on inadequate theories about motion had faulty predic-
tions. At that point, the physicists asked the students to explain the
discrepancy between their ideas and the experiment.

What they heard astonished them: many of the students still
refused to give up their mistaken ideas about motion. Instead, they
argued that the experiment they had just witnessed did not exactly
apply to the law of motion in question; it was a special case, or it
didn’t quite fit the mistaken theory or law that they held as true. “As
a rule,” Halloun and Hestenes wrote, “students held firm to mis-
taken beliefs even when confronted with phenomena that contra-
dicted those beliefs.” If the researchers pointed out a contradiction
or the students recognized one, “they tended at first not to question
their own beliefs, but to argue that the observed instance was gov-
erned by some other law or principle and the principle they were
using applied to a slightly different case.”” The students performed
all kinds of mental gymnastics to avoid confronting and revising the
fundamental underlying principles that guided their understanding
of the physical universe. Perhaps most disturbing, some of these
students had received high grades in the class.

This story is part of a small but growing body of literature that
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questions whether students always learn as much as we have tradi-
tionatly thought they did. The scholarly work on this issue asks not
if students can pass our examinations but whether their education
has a sustained, substantial, and positive influence on the way they
think, act, and feel. Researchers have found that even some “good”
students may not progress as much intellectually as we once
thought. They have discovered that some people make A’s by learn-
ing to “plug and chug,” memorizing formulae, sticking numbers in
the right equation or the right vocabulary into a paper, but under-
standing little. When the class is over, they quickly forget much of
what they have “learned.” Participants at a 1987 conference on sci-
ence education, for example, saw this problem in math. “Those
who successfully complete calculus,” they concluded, “frequently
fail to gain a conceptual understanding of the subject or an appreci-

“‘plug and
14

ation of its importance” because instructors rely on
chug’ exercises that have little connection with the real world.
Even when learners have acquired some conceptual understanding
of a discipline or field, they are often unable to link that knowledge
to real-world situations or problem-solving contexts.

LEARNING FROM THE BEST

What do the best teachers know that helps them overcome-—at least
partially and sometimes fully-—these problems?

We discovered that they know their disciplines well and are
active and accomplished scholars, artists, or scientists—even if they
do not always have long publication records. But that necessary
knowledge alone can’t account for their teaching success. If it did,
then any expert in the field would become an outstanding educator,
but that clearly doesn’t happen. Nor is it the case that experts just
need more time to become better teachers. We encountered many
professors, all eminent scholars in their fields, who spent hours
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crafting lectures that reflected the latest and most advanced schol-
arly and scientific knowledge only to produce students who under-
stood little of that sophistication. One of those people, a medical
school professor who was not part of the study, once told us with
both pride and some measure of frustration that he didn’t worry
about whether students “got it” as long as every line of his lectures
reflected the “highest standards of scientific quality and cuttmg-
edge knowledge in the field.” :

What else do the best teachers know that mlght explain their
successes in helping students learn deeply? We found two other
kinds of knowledge that seem to be at play. First, they have an
unusually keen sense of the histortes of their disciplines, including
the controversies that have swirled within them, and that under-
standing seems to help them reflect deeply on the nature of
thinking within their fields. They can then use that ability to think
about their own thinking—what we call “metacognition”—and
their understanding of the discipline qua discipline td grasp how
other people might learn. They know what has to come first, and
they can distinguish between foundational concepts and elabora-
tions or illustrations of those ideas. They realize where people are
likely to face difficulties developing their own comprehension, and
they can use that understanding to simplify and clarify complex
topics for others, tell the right story, or raise a powerfully provoca-
tive question. There’s a catch to all this, however. That kind of
understanding is obviously rooted in each individual field of study
and defies generalization,

Yet something else seems to be at work that transcends the vari-
ous disciplines and therefore is more useful to our general study. To
put it simply, the people we analyzed have generally cobbled
together from their own experiences working with students con-
ceptions of human learning that are remarkably similar to some
ideas that have emerged in the research and theoretical hiterature on
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cognition, motivation, and human development. Those ideas help
them understand and cope with situations like the physics story and
myriad other learning problems.

Here are the key concepts we found.

1. Knowledge Is Constructed, Not Recetved

Perhaps the best way to understand this notion is to contrast it with
an older idea. According to the traditional view, memory is a great
storage bin. We put knowledge in it and then later pick out what we
need. Thus you often hear people say, “My students must learn the
material before they can think about it,” presumably meaning that
they must store 1t somewhere for later use.

The best teachers don’t think of memory that way, and neither
do a lot of iearning scientists. Instead, they say that we construct
our sense of reality out of all the sensory mput we receive, and that
process begins in the crib. We see, hear, feel, smell, and taste, and
we begin connecting alf those sensations in our brains to build pat-
terns of the way we think the world works. So our brains are both
storage and processing units. At some point, we begin using those
existing patterns to understand new sensory input. By the time we
reach college, we have thousands of mental models, or schemas,
that we use to try to understand the lectures we hear, the texts we
read, and so forth.

For example, I have a mental model of something called a class-
- room. When I enter a room and receive some sensory input through
the lens in my eyes, | understand the input in terms of that previ-
ously existing model, and I know I'm not in a train station. But this
enormously useful ability can also present problems for learners.
When we encounter new material, we try to comprehend it in terms
of something we think we already know. We use our existing mental
models to shape the sensory inputs we receive. That means that
when we talk to students, our thoughts do not travel scamlessly
from our brains to theirs. The students bring paradigms to the class
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that shape how they construct meaning. Even if they know nothing
about our subjects, they still use an existing mental model of some-
thing to build their knowledge of what we tell them, often Jeading to
an understanding that is quite different from what we intend to con-
vey. “The trouble with people,” Josh Billings once remarked, “is
not that they don’t know but that they know so miich that ain’t so!”

I'm not just saying that students bring misconceptions to class,
as a philosophy professor concluded a few years ago when he heard
these ideas in a workshop. Actually, I’'m arguing something much
more fundamental: the teachers we encountered believe everybody
constructs knowledge and that we all use existing constructions to
understand any new sensory input. When these highly effective
educators try to teach the basic facts in their disciplines, they want
students to see a portion of reality the way the latest research and
scholarship in the discipline has come to see it. They don’t think of
it as just getting students to “absorb some knowledge,” as many
other people put it. Because they believe that studerits must use
their existing mental models to interpret what they encounter, they
think about what they do as stimulating construction, not “trans-
mitting knowledge.” Furthermore, because they recognize that the
higher-order concepts of their disciplines often run counter to the
models of reality that evefyday experience has encouraged most
people to construct, they often want students to do something that
human beings don’t do very well: build new mental models of
reality.

But that’s the problem.

2. Mental Models Change Slowly

How can we stimulate students to build new models, to engage in
what some call “deep” learning as opposed to “surface” learning in
which they merely remember something long enough to pass the
examination? Our subjects generally believe that to accomplish that
feat, learners must (1) face a situation in which their mental model
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will not work (that is, will not help them explain or do something);
(2) care that it does not work strongly enough to stop and grapple
with the issue at hand; and (3) be able to handle the emotional
trauma that sometimes accompanies challenges to longstanding
beliefs.

The teachers in our study often talked about “challenging stu-
dents intellectually.” That meant they wanted to create what some
of the literature calls an “expectation failure,” a situation in which
existing mental models will lead to faulty expectations, causing
their students to realize the problems they face in believing what-
ever they believe, Yet these highly effective teachers realized that
human beings face too many expectation failures in life to care
about all of them, so students may not engage in the deep think-
ing required to build completely new models. Furthermore, they
understood that people have so many paradigms of reality that they
may not know which of their schemas has led to the faulty predic-
tions, so they may correct the wrong ones. That’s partly where the
physics students went wrong when they encountered experiments
in which their conceptions of motion did not work. Finally, the best
teachers understood that their students may find so much emo-
tional comfort in some existing model of reality that they cling to it
even in the face of repeated expectation failures.

Such ideas have important implications for the teachers. They
conduct class and craft assignments in a way that allows students to
try their own thinking, come up short, receive feedback, and try
again. They give students a safe space in which to construct ideas,
and they often spend a great deal of time creating a kind of scaffold-
ing to help students engage in that construction (which is different
from the popular notion of “covering” the material, but in ways
that are sometimes difficult to grasp). Because they attempt to place
students in situations in which some of their mental models will not
work, they try to understand those models and the emotional bag-
gage attached to them. They listen to student conceptions before
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challenging them. Rather than telling students they are wrong and
then providing the “correct” answers, they often ask questions to
help students see their own mistakes.

Perhaps this general approach is roost apparent in the way the
teachers in the study approached a controversy that still rages in
many disciplines, from the sciences to the humanities. On one side
of that debate, teachers have argued that students cannot learn to
think, to analyze, to synthesize, and to make judgments until they
“know” the “basic facts” of the discipline. People in this school of
thought have tended to emphasize the delivery of information
to the exclusion of all other teaching activities. They seldom expect
their students to reason (that will supposedly come after they have
“learned the material”). On their examinations, these professors
often test for recall, or simple recognition of information (on a
multiple-choice examination, for example).

Teachers in our study come down on the other side, of that con-
troversy. They believe that students must learn the facts while learn-
ing to use them to make decisions about what they understand or
what they should do. To them, “learning” makes little sense uniess
it has some sustained influence on the way the learner subsequently
thinks, acts, or feels. So they teach the “facts” in a rich context of
problems, issues, and questions.

Consider the approaches of two anatomy professors, one who
has been enormously successful and was included in the study and
the other, outside the study, who has, to put it gently, had difficulty
fostering learning. The latter insisted that students must simply
“learn the facts.” There “isn’t much to discuss,” he told us. “The
structure of the human body is well known by scientists, and stu-
dents must simply absorb a lot of facts. There tsn’t any other way to
teach except to stand in front of them and give them those facts. We
can’t discuss the way you might in a literature class.” He talked
about “transmitting” knowledge and insisted that the primary ob-
jective of the course was to “memorize large chunks of information.”
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The students must, he said, “commit it all to memory, store it
away.” His examinations reflected the same line of thinking. They
required students largely to reproduce what the professor told
them in class or to recognize correct answers. When we talked with
some of his students, they often confessed that they had difficulty
recalling mnformation several months after the course was over.
Meanwhile, the professor complained to us that students generally
“didn’t study hard enough” and that the “weak students” simply
had difficulty “holding very much in their memory banks.”

The other professor talked not about “absorbing information”
but about “understanding” structures, how individual parts related
to the whole, and—most important—-the kinds of decisions that
students would be able to make with the comprehension they
“developed.” She talked about helping students “build” their
understanding and learn to “use the information” to solve prob-
lems, both scientific and medical. In class, she often did explain
“how things work,” trying to “simplify and clarify” basic concepts
and ideas, but she also introduced problems, often clinical cases of
“what could go wrong,” and engaged the students in grappling
with the issues those examples raised. Students encountered the
information in the context of struggling, first with understanding
and then with application of that comprehension. “I have to think,”
she told us, “about why anyone would want to remember particular
pieces of information. What does this fact help you understand?
What problems does it help you address?” She consciously thought
about the “faulty paradigms” that the students brought with them
to the class and crafted her explanations, discussions, and reading
materials to challenge those notions. Her examinations followed
suit. They asked students to struggle with clinical cases, to develop
and defend their analyses, syntheses, and evaluations of those cases.
They still had to recall a large body of information, but they also
had to reason through problems.
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3. Questions Are Crucial

In the learning literature and in the thinking of the best teachers,
questions play an essential role in the process of learning and modi-
fying mental models. Questions help us construct knowledge. They
point to holes in our memory structures and are critical for index-
ing the information that we attain when we develop an answer for
that inquiry. Some cognitive scientists think that questions are so
important that we cannot learn until the right one has been asked: if
memory does not ask the question, it will not know where to index
the answer. The more questions we ask, the more ways we can index
a thought in memory. Better indexing produces greater flexibility,
casier recall, and richer understanding,.

“When we can successfully stimulate our students to ask their
own questions, we are laying the foundation for learning,” one pro-
fessor told us in a theme we heard repeatedly. “We define the ques-
tions that our course will help them to answer,” another reminded
us, “but we want them, along the way, to develop their own set of
rich and important questions about our discipline and our subject
matter.”

4. Caring Is Crucial .
People learn best when they ask an important question that they

care about answering, or adopt a goal that they want to reach. If
they don’t care, they will not try to reconcile, explain, modify, or

integrate new knowledge with old. They will not try to construct

new mental models of reality. They may remember information for

a short period (long enough to take the test), but only when their

memory generates questions will it be prepared to change knowl-

edge structures. Only then does it know where to place something.

If we are not seeking an answer to anything, we pay hittle attention

to random information.

These ideas about learning can help explan the story I told at
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the beginning of this chapter. Those physics students who made A’s
yet failed to grasp anything about Newtonian concepts had not
rebuilt their mental models about motion. They had merely learned
to plug numbers into formulae without experiencing an expectation
failure with the universes they imagined in their minds. They took
all they heard from their professors and simply wrapped it around
some pre-existing model of how motion works. Perhaps because
they were focused on grades rather than on understanding the
physical universe, they didn’t care enough to grapple with their
own ideas and build new paradigms of reality.

So what do the best teachers understand about motivation that
enables them to help students care?

WHAT MOTIVATES? WHAT DISCOURAGES?

We found that highly successful teachers have developed a series of
attitudes, conceptions, and practices that reflected well some key
insights that have emerged from the scholarship on motivation.

For the last forty years or more, psychologists have studied what
would happen if someone had a strong interest in doing something,
and someone else offered them an “extrinsic” reward to bolster
their “intrinsic” interest and then later withdrew that reinforce-~
ment, Would their fascination go up, stay the same, or go down? If,
for example, students have a strong curiosity about what causes
wars and we offer them extrinsic rewards in the form of grades to
motivate their learning and then they later graduate, what will hap-
pen to their interests?

They actually go down. Research subjects tend to lose some or
all of their intrinsic fascination once the extrinsic motivator is gone,
at least under certain conditions. In one famous series of exper-
iments, Edward L. Deci and his colleagues had two groups of
students play with a block-construction puzzle called Soma. The
subjects were brought to an examination room and asked to solve
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the puzzle. Each time the examiner would leave the room for eight
minutes. The psychologists wanted to know whether and how long
the subjects would play with the Soma while they were gone (they
observed the students from behind a one-way glass).

One group of subjects never got any rewards for solving the puz-
zle and never lost interest. A second group received money part
of the time and lost interest when the compensation ended. Deci
and others have performed scores of such experiments, trying sev-
eral arrangements to see what would happen; they have consistently
found that most extrinsic motivators damage intrinsic motivation.
They have also found that if they use “verbal reinforcement and
positive feedback”—in other words, encouragement or praise—
they can stirmulate interest, or at least keep it from evaporating.’

How do we account for the differences, and what do those differ-
ences tell us about motivating students to learn? Deci, Richard
deCharms, and others have theorized that people lose much of their
motivation if they think they are being manipulated by the external
reward, if they Jose what the psychologists have called their sense of
the “locus of causality” of their behavior.® In other words, if people
see certain conduct as a way to get a particular reward or avoid a
punishment, then they will engage in those activities only when
“they want the rewards and when they believe the rewards will be
forthcoming from the behavior.””” If they do not want that particu-
lar payoff, or if the possibility of reward is subsequently removed,
they will lose interest in that activity. By contrast, as Deci put it,
“verbal reinforcement, social approval, and so on . . . are less likely
to be perceived by the person as controlling” behavior.? The key
seems to be how the subject views the reward.

Investigators have also found that performance-—not just moti-
vation—can decrease when subjects believe that other people are
trying to control them. If students study only because they want to
get a good grade or be the best in the class, they do not achieve as
much as they do when they learn because they are interested. They
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will not solve problems as effectively, they will not analyze as well,
they will not synthesize with the same mental skill, they will not
reason as logically, nor will they ordinanly even take on the same
kinds of challenges. They will usually opt for easier problems while
those who work from intrinsic motivations will pick more ambi-
tious tasks. They may become what some literature calls “strategic
learners,” focusing primarily on doing well in school, avoiding any
challenges that will harm their acadermic performance and record,
and often failing to develop deep understandings. Moreover, the
effects seem to last. If students have been offered tangible extrinsic
rewards to solve problems successfully and later lose those stimuli,
they will continue to use less logical and efficient procedures than
will students who never had the external incentive.’

Even certain kinds of verbal praise can be detrimental to learn-
ing. Young children who constantly hear “person” praise (“you’re
so smart to do this well”) as opposed to “task” praise (“you did that
well”} are more likely to believe that intelligence is fixed rather than
expandable with hard work. When they subsequently face setbacks
after receiving person praise, their views of intelligence can cause
them to develop a sense of helplessness (“I’m not as smart as I
once thought I was”). When researchers asked these children to
describe what made them feel smart, they talked about tasks they
found easy, that required little effort, and that they could do before
anyone else without making mistakes. In contrast, their peers who
thought they got smarter by trying harder and learning new things
said they felt intelligent when they didn’t understand something,
tried really hard, and then got it, or figured out something new. In
other words, the children with the fixed view of intelligence and
a sense of helplessness felt smart only when they avoided those ac-
tivities most likely to help them learn—struggling, grappling, and
making mistakes. !0

These children are likely to have “performance goals.” They
want to achieve perfection or get the “right” answer to impress
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other people because they want to appear to be one of the “smart
people.” They are afraid of making mistakes. They will often care-
fully calculate how much they need to achieve to win the proper
praise and do no more than that, for fear that they might fail in the
eves of others. Some of these people do excel by some standards,
but they still achieve primarily for the sake of that external recogni-
tion and fall short of where they might go. In contrast, students
who believe that they can become more intelligent by fearning (a
“mastery orientation”) often work essentially to increase their own
competence (adopting “learning goals”), not to win rewards.!!
They are more likely to take risks in learning, to try harder tasks,
and consequently learn more than children who are performance-
oriented.!?

What implications do these findings have for an academic cul-
ture that uses grades as a system of rewards and punishments? Is
there a way to use grades that will not cause students to feel like
they are being manipulated by the evaluation process? How can we
best respond to students who develop a sense of helplessness? What
do the best teachers do to keep students from becoming grade-
grubbers and to stimulate an intrinsic interest in the subject?

In general, the people we investigated tried to avoid extrinsic
motivators and to foster intrinsic ones, moving students toward
learning goals and a mastery orientation. They gave students as
much control over their own education as possible and displayed
both 2 strong interest in their learning and a faith in their abilities.
They offered nonjudgmental feedback on students’ work, stressed
opportunities to improve, constantly looked for ways to stimulate
advancement, and avoided dividing their students into the sheep and
the goats. Rather than pitting people against each other, they en-
couraged cooperation and collaboration. In general, they avoided
grading on the curve, and instead gave everyone the opportunity to
achieve the highest standard and grades.

Many of the best teachers do what Jeanette Norden does in her



36 WHAT THE BEST COLLEGE TEACHERS DO

medical school classes: grade students on the knowledge and abili-
ties they have developed by the end of the class rather than on an
average of accomplishments displayed throughout the term. For
Norden and others, that means making each examination com-
prehensive, giving students multiple chances to demonstrate their
comprehension. It also means constructing examinations with the
greatest care to test the appropriate abilities comprehensively.

This practice of giving students many chances to demonstrate
their learning parallels elements that Richard Light found in his
study of the most intellectually satisfying classes at Harvard. Light
and his colleagues interviewed thousands of current and former
students, asking them about the qualities of the best courses they
had taken at the university. In his 1990 initial report of findings,
Light noticed that the “characteristics of highly respected courses”
mcluded “high demands” but “with plentiful opportunities to
revise and improve their work before it receives a grade, thereby
learning from their mistakes in the process.”!3

Most important, our outstanding teachers generally avoided
using grades to persuade students to study. Instead, they invoked
the subject, the questions it raises, and the promises it makes to any
learner. In doing so, they displayed their own enthusiasm for the
ssues contained in the material. “I believe that if you’ve chosen
your field properly,” explained a professor of Slavic languages and
literatures, “you’ve chosen it because it answers what I call the god
inside of you—or if you like, the devil inside of you. If the students
see you pursuing that, with all your heart, all your soul, and all your
might, they’ll respond.”

This approach is apparent in a thousand little practices but
probably most evident in the routine many outstanding teachers
follow the first day of class. Rather than laying out a set of require-
ments for students, they usually talk about the promises of the
course, about the kinds of questions the discipline will help stu-
dents answer, or about the intellectual, emotional, or physical abili-
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ties that it will help them develop. To be sure, they also explain what
students will be doing to realize those promises—what many of us
call the requirements——but they avoid the language of demands and
use the vocabulary of promises instead. They invite, rather than
command, and often display the attributes of someone inviting col-
leagues to dinner rather than the demeanor of a bailiff summoning
someone to court.

The business of giving students some sense of contral over their
own education is no mean feat given that professors control both
the curriculum and the questions that arise within each course. But
our subjects managed to do it primarily by helping students sce the
connection between the questions of the course and the guestions
that students might bring to that course. Consider, for example, how
we come to the questions and issues that currently drive our lives as
scientists and scholars. Questions that interest us are usually im-
portant because of some previous inquiry, which, in turn, was sig-
nificant because of some earlier question, which derived its own
importance from some still earlier investigation, and so forth. We
often live our scholarly lives focused on matters that lie several lay-
ers beneath the surface of topics that first intrigued us.

We saw teachers who dig back toward the surface, meet their stu-
dents there, recapture the significance of those inquiries, and help
people to understand why this question fascinates anyone. They
do not simply call out from their position deep within the ground
and ask students to join their subterranean mining expeditions.
They help students to understand the connection between current
topics and some larger and more fundamental inquiry, and in so
doing find common ground in those “big questions” that first moti-
vated their own efforts to learn. “How could you not be interested
in organic chemistry?” David Tuleen asked. “It is the very basis of
life itself”

A twentieth-century U.S, diplomatic history course, for example,
usually spends some time on events immediately after World War I;
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Woodrow Wilson’s trip to Versailles, his attempt to win passage of
the treaty and acceptance of U.S. entry into the League of Nations,
his failure to take Republican leaders to France with him, his con-
flicts with Henry Cabot Lodge, and the divisions existing in the
Senate at the time of the League vote, among others. It's a com-
pelling story that Hollywood has used at least twice in popular
movies. It even contains some elements of classic tragedy—Wilson
orders supporters to vote against the treaty rather than accept a
compromise. Yet students’ interests in these topics always seem to
hinge on whether they become intrigued with the personal story of
Woodrow Wilson. If they do, bingo, you have them. If not, you lose
them. Without that interest, some students have no concern for any
of the scholarship surrounding this history. Who cares? they say.
Who does care, and why? Why do historians study these events?
Not simply because they happened—many events happen that never
attract the attention of scholars. If you trace the original scholarly

interest in Wilson’s trip to Paris (at least the interest that first ap-.

peared during World War II}) you will find it emerged from a
simple, yet important, series of higher questions: Could Wilson, or
any other powerfullindividual, have prevented World War Il with a
different course of action in 1919 and 1920? Can human beings
avoid wars? Furthermore, behind these questions lies an even more
fundamental inquiry: Can people control their own destiny, or does
some kind of determinism, economic or otherwise, sweep us afong,
making us hapless observers and chroniclers of our own fate and
the antics of even a powerful individual such as Woodrow Wilson
insignificant? These are big questions that intrigue and provoke vir-
tually all students. It was this level of question that we often saw in
the classes we studied, and it was an appeal to this kind of inquiry
rather than to extrinsic motivators that captivated students.

‘The most effective teachers help students keep the larger ques-
tions of the course constantly at the forefront. Donald Saari, a
mathematician from the University of California, invokes the prin-
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ciple of what he calls “WGAD”~-“Who gives a damn?” At the
beginning of his courses, he tells his students that they are free to
ask him this question on any day during the course, at any moment
in class. He will stop and explain to his students why the mate-
rial under consideration at that moment-—however abstruse and

_minuscule a piece of the big picture it may be—is important, and

how it relates to the larger questions and issues of the course.
Nancy MacLean, Charles Deering McCormick Professor of
‘Teaching Excellence and Professor of History at Northwestern,
offered these details: “On the first day of all my courses . . . I devote
some time to the promised ‘payoff,” connecting course themes or
required skills to issues or interest likely to be on their minds. Some
people might find this crude; I don’t. Or rather, I don’t care if it is:
we're all too busy these days to show interest in something if we
can’t see why it might matter.” As an example of how she does this,
she mentioned a woman’s history course she recently, taught, dur-

“ing which her students informed her about a book called The Rudes:

Time- Tested Secrets for Capturing the Hearts of Mr. Right. Surprised
at the number of students familiar with this text—an informal poll
showed 85 percent—she read it, inserted sections from it into the
syllabus, and allowed students an option to write a paper about it,
one that would “provide a historical analysis of this document,
drawing on as many course materials as possible, that situated and
made sense of it in historical context.” MacLean’s willingness to
bend the syllabus to accommaodate this text speaks volumes about
her intuitive understanding of motivation: she helped students re-see
a familiar object in light of the analytic and historical tools with
which her course had equipped them. She built a solid connection
between her questions and her students’ lives and interests.

The people we explored know the value that intellectual chal-
lenges—even inducing puzzlement and confusion—can play in
stimulating interest in the questions of their courses. Several of
them talked about finding the novel, the incongruous, and the
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paradoxical. With carefully chosen analogies they make even the
familiar seem strange and intriguing and the strange appear famil-
iar. We found people who constantly sprinkle their classes with per-
sonal anecdotes and even emotional stories to illustrate otherwise
purely intellectual topics and procedures. Many of them spoke
about beginning with what seemed most familiar and fascinating to
students and then weaving the new and different into the fabric
of the course. One professor explained it this way: “It’s sort of
Socratic . . . You begin with a puzzle—you get somebody puzzled,
and tied in knots, and mixed up.” Those puzzles and knots generate
questions for students, he went on to say, and then you begin to
help them untie the knots,

In the broad kiterature on human motivation, there are frequent
discussions of three factors that can influence different people in
varied ways. Some people respond primarily to the challenge of
mastering something, getting inside a subject and trying to under-
stand it in all its complexity. Such people are considered deep
learners. Others react well to competition, to the quest for the gold
and the chance to do better than anyone else, While that can be a
strong motivation for some, it can sometimes hinder learning. In
the classroom, such individuals frequently become strategic learn-
ers, interested in making the high grades but seldom willing to
grapple deeply enough to change their own perceptions. They learn
for the test and then quickly expunge the material to make room
for something else. “They are,” Craig Nelson, a biology professor
from Indiana, noted, “bulimic learners.” Finally, we encounter
people who seek primarily to avoid failure, what the literature calls
“performance-avoiders.” In the classroom, they often become sur-
face learners, never willing to invest enough of themselves to probe
a topic deeply because they fear failure, so they stick with trying to
cope, to survive. They often resort to memorizing and trying simply
to reproduce what they hear.

In interview after interview, we found professors who had a
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strong sense of these categories of learners and a recognition that, if
they tailored their appeals to individuals, they could influence how
their students approached learning. They realized that human
beings can and do change, and that the nature of their instruction
can have an enormous influence on that process. “Performance
avoiders” suffered from lack of seif-confidence, so motivation to
learn might come from a stronger belief that they can learn. The
best teachers carefully constructed learning tasks and objectives to
build confidence and to encourage, yet to give students strong chal-
lenges and a sense of sufficient accomplishment. They recognized
also that the culture of some classrooms fosters bulimic learners,
encouraging students to stress the regurgitation of facts and the
subsequent purging.

“Schooling,” one professor told us, “encourages many bright
students to think of the enterprise as a competition to be won.”
Robert de Beaugrande said it just recendy: “‘Bulimic education’
force-feeds the learner with a feast of “facts’ which are to be memo-
rised and used for certain narrowly defined tasks, each leading to a
single ‘right answer’ already decided by teacher or textbook. After
this use, the facts are ‘purged’ to make room for the next feeding.
‘Bulimic education’ thus enforces an intensely local or short-range
focus, irrespective of any long-range benefits that might arise from
the succession of feed-purge cycles,” :

To avoid such cycles, the teachers we observed usually abstain
from appeals to competition. They stress the beauty, utility, or
intrigue of the questions they try to answer with their students, and
they pursue answers to questions rather than simply the “learning
of information.” They make promises to their students and try to
help each one achieve as much as possible. Most important, they
expect more than bulimic learning, crafting and outlining for their
students fascinating notions about what it means to develop as
intelligent and educated people. They bring to the table challenging
objectives, but they also listen to their learners, to their ambitions,
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and try to help them understand those aspirations in more sophisti-
cated and satisfving ways. “1 often have students,” one professor
told us, “who do not yet realize the potential they have for learning
and the unique contributions they can make.” In Chapter 4, we will
explore more fully how highly effective professors expect more and
mspire their students to achieve it.

TAKING A DEVELOPMENTAL VIEW OF LEARNING

Finally, our subjects realized that learning doesn’t just affect what
you know; it can transform how you understand the nature of
knowing. Many of the teachers were aware of the work that William
Perry and a group of psychologists at Wellesley College have done
to understand the intellectual development of undergraduates.
Both Perry and Blythe McVicker Clinchy and her colleagues have
suggested four broad categories through which students can even-
tually travel, each one with its concept of what it means to learn. At
the most elementary level, students think that learning is simply a
matter of checking with the experts, getting the “right answers,”
then memorizing them.!® Clinchy called these people “received
knowers.” “Truth, for the received knower,” she argued, is exter-
nal. “She can ingest it, but she cannot evaluate it or create it for her-
self. The recetved knowers are the students who sit there, pencils
poised, ready to write down every word the teacher says.”" They
expect education to operate on what Paulo Freire has dubbed the
“banking model,” in which teachers deposit the correct answers
into students’ heads,

Eventually, many students find out that experts disagree. As a
result, they come to believe-—in the second developmental stage—
that all knowledge is a matter of opinion. These “subjective know-
ers” use feelings to make judgments: To them, “an idea is right if
it feels right,” as Clinchy puts it."7 It is all a matter of opinion. If
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they receive low grades, students at this level will often say of the
teacher, “she didn’t like my opinion.”

A few students eventually become “procedural knowers”: they
learn to “play the game” of the discipline. They recognize that it
has criteria for making judgments and they learn how to use those
standards in writing their papers. We usually recognize them as our
sharpest students. Such “knowing” does not, however, influence
how they think.-outside of class. They simply give the teacher what
she wants without much sustained or substantial influence on the
way they think, act, or feel.

Only at the highest level (what Perry calls “Commitment”) do
students become independent, critical, and creative thinkers, valu-
ing the ideas and ways of thinking to which they are exposed and
consciously and consistently trying to use them. They become
aware of their own thinking and learn to correct it as they go.
Clinchy and her colleagues found two types of knowers at the high-
est levels: “separate knowers” like to detach themselves from an
idea, remaining objective, even skeptical, and always willing to
argue about it. In contrast, “connected knowers” look at the merits
of other people’s ideas instead of trying to shoot them down. They
are not “dispassionate, unbiased observers,” the Wellesley study
concluded, “They deliberately bias themselves in favor of the thing
they are examining,”!?

According to this scheme, people don’t just march upward; they
move back and forth between levels and can operate on more than
one developmental stage at a time. In their major they might rise to
the level of procedural knowing; in other fields, they might remain
received or subjective knowers. We might hear them demand “right
answers” they can memorize, or watch them fail to make the dis-
tinctions our disciplines encourage and, therefore, think that all
views are equally valid.

The best teachers talked about stimulating an “incremental
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series” of changes in people’s view of knowledge, and the need to
adopt different approaches for various levels of learners. For
received knowers, who often have trouble identifying relevant facts,
they would encourage precise thinking (What are the key facts?
What are the key definitions?). They confronted subjective know-
ing with the challenges of evidence and reason (How do we know
this? Why do we accept or believe this idea?). For everyone, they
taught ‘the uncertainty of knowledge (What did scholars believe
about this subject ten years ago? What are the questions we still
need to answer?). For those students who have begun to master pro-
cedural knowing and are flirting with commitments, they would ask
about their values and about the implications of their conclusions.
But rather than rationing out such experiences in some planned
lockstep, they tended to give all students all these experiences and
challenges repeatedly, as if to recogmize that while the process of
maturing intellectually may involve incremental challenges, it is
seldom linear. People develop in fits and starts and benefit from
repeated challenges from a variety of levels. “Not every student
benefits from the sime set of experiences at the same time,” con-
cluded one professor, “and that’s the reason [ try to give different
people different kinds of challenges. Students operate on different
levels and will not all catch on at the same time.”

Some instructors have deliberately introduced students to the
concepts of connected and separate knowing and have acknowl-
edged the value of both tendencies. They often tell their students
that though they usually want them to be separate knowers, to be
skeptical and adversarial, sometimes they want them to be con-~
nected knowers, to suspend judgment until they have a better
understanding of something. Clinchy argues that while both men
and women can be predominantly separate or connected knowers,
more women than men prefer the latter. Thus she concluded that
“educational practices based on an adversarial model may be more

-1

WHAT DO THEY KNOW ABOUT HOW WE LEARN? 45

appropriate—or at least less stressful-—for men than for women.”!
Yet among the professors in our study who were aware of these con-
cepts, there was no clear pattern of either acceptance or rejection.

Even so, the best teachers exhibited a special sensitivity both to
the problems that all students face in navigating these sometimes
treacherous and often disturbing waters and to the special problems
that some encounter. They didn’t say simply “if some students
can learn” in a certain way, “all students can do so.” Rather, they
accommodated the diversity they found, and even responded with
sympathy and understanding to the emotional transitions people
undergo when they encounter new ideas and material. They recog-
nized that students may experience feelings of resentment and hos~
tility when they discover that truth does not reside in the heads of
their teachers. They were familiar with the stages of intellectual
transition and so understood when students responded strongly
and viscerally to ideas and questions professors take for granted.

The most successful teachers expect the highest Jevels of devel-
opment from their students. They reject the view of teaching as
nothing more than delivering correct answers to students and
learning as simply remembering those deliveries. They expect their
students to rise above the category of received knowers, something
they reflect in the way they teach and assess their students. They
even draw clear distinctions between those students who “do the
discipline” for the sake of the class (the procedural knowers) and
those students whose ways of thinking and drawing conclusions are
permanently transformed.

Whereas some professors might see their job as teaching the
facts, concepts, and procedures of their subject, the teachers we
studied emphasized the pursuit of answers to important questions
and often encouraged students to use the methodologies, assump-
tions, and concepts from a variety of fields to solve complex prob-
lems. They often incorporated literature from other fields into their
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teaching and emphasized what it means to get an education. They
spoke about the value of an integrated education rather than one
fragmented between individual courses.

That is not to say that they did not teach their own disciplines.
They did, but in the context of focusing on the intellectual, and
often ethical, emotional, and artistic, development of their stu-
dents. Indeed, rather than thinking just in terms of teaching his-
tory, biology, chemistry, or other-topics, they talked about teaching
students to understand, apply, analyze, synthesize, and evaluate evi-
dence and conclusions. They stressed the ability to make judg-
ments, 1o weigh evidence, and to think about one’s own thinking.
Many of them spoke about the importance of developing intellec-
tual habits, of asking the right questions, of examining one’s values,
of aesthetic tastes, of recognizing moral decision, and of looking at
the world in a different way. “I want my students to understand
what we think we know in this field,” one scientist explained, “but 1
also hope they will understand how we reached those conclusions
and how those findings are subject to ongoing inquiry. I want them
to ask, ‘why do we think this is the case, what assumptions have
we made, what evidence do we have, how have we reasoned to get
to this point?’ But I also want them to ask themselves about the
implications our conclusions might have.” Rather than emphasiz-
ing how well students could perform on examinations, they often
talked about ways to transform conceptual understanding, foster
advanced reasoning skills, and the ability to examine one’s own
thinking critically.

IMPLICATIONS FOR TEACHING

The major ideas that animate the best teachers stem from a very
basic observation: Human beings are curious animals. People learn
naturally while trying to solve problems that concern them. They
develop an intrinsic interest that guides their quest for knowledge,
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and an intrinsic interest——and here’s the rub—that can diminish in
the face of extrinsic rewards and punishments that appear to
manipulate their focus. People are most likely to enjoy their educa-
tion if they believe they are in charge of the decision to learn.

The best college and university teachers create what we might
call a natural critical learning environment in which they embed the
skills and information they wish to teach in assignments (guestions
and tasks) students will find fascinating—authentic tasks that wili
arouse curiosit;}, challenging students to rethink their assumptions
and examine their mental models of reality. They create a safe envi-
ronment in which students can try, come up short, receive feed-
back, and try again. Students understand and remember what they
have learned because they master and use the reasoning abilities
necessary to integrate it with larger concepts. They become aware
of the implications and applications of the ideas and information.
They recognize the importance of measuring their own work intel-
lectually as they do it, and in the process they routihely apply the
intellectual standards of a variety of disciplines. They cease to be
Aristotelian physicists and become Newtonian ones because they've
come to care enough to question themselves.



