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it : < hey—submit-tothe TiceteyFor-a-grade.
“Much of the work (in school and in the profession) is done in a lin-
car fashion,” Charlie Cannon noted. “Architects do their part, pass
it along to landscape architects and industrial engineers, but with
little integration of all three perspectives throughout the process.”
He and his colleagues wanted to help students learn to collaborate,
to integrate disciplines, to move beyond their immediate areas of
expertise, and even to help define new ways for the profession to
think about how large-scale public projects get done—whose voices
are heard and how a cacophony of words and ideas gets turned into
something concrete. He wanted students to learn to consider envi-
ronmental, social, economic, community, and political issues in
their designs.

In the innovative studio that emerged—a course for both un-
dergraduates and graduate industrial designers and building and
landscape architects-——Cannon made several key decisions that fun-
damentally changed the educational experience. First, he changed
his role from judge of some final product to facilitator and one-on-
one coach. Second, he arranged for students to work collaboratively
on a large and complex project, constantly sharing ideas and infor-
mation from all their fields of study. Everything they learned was
embedded in the pursuit of an intriguing collective goal, something
authentic with hands-on experience. Third, he helped them do
research on a variety of social, economic, environmental, commu-
nity, and political issues. Most important, he ultimately gave stu-
dents control over the class and the work—even though he had
selected their project.

To give them that control, Cannon carefully chose a project that
“appealed to students.” On the first day of class, he tried to help all
students understand the heavy demands of time they faced and the
collaborative nature of the project. He also stressed that their work
was authentic and would make a difference. Ideas they generated
could be implemented in a real project; and, most important, with
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their pioneering explorations of collaboration and the owﬂmzw” w_u
tion of multiple perspectives, they would -.nmrﬁ%. mr.n H.zo Mm &ox.
Iinally, he left them to decide s&ﬁrﬂ. to ?:.H.E%M;a in this
manding, “often grueling,” but rewarding owwmzn:aa. . -
As the semester unfolded, Cannon continued ﬁ.o mxr_mﬁ @o,\.f.m w0
the students until “they had assumed ownership. >ﬁ. w:ww e
spelled out what they must achieve, g.: then vn H.om,ﬁ them 5.0 mrm
of means. He invited students to pick an individual 8@6: . M
would explore thoroughly (“everything from land art to techmni

i - every student
wlutions”). For the remainder of the semester, every stud
.f “If we needed to know

hecame the class expert on a single topic. i
about the migration patterns of rattlesnakes, .(<a w:mé.é.o o“.ov
tell us,” Cannon explained. Once students finished Hwo:‘ HHMWWQQM
they reported back to the class, grilled each omra._., an mv_%‘ o 2
:EWH. findings into several large boards that remained on disp ay. ]
Because collaborative work was new to them, OM::.#.E oc.:m_.ww
ally emphasized the shifting roles 93,.. :.Emm Em.ﬁ. FQ:W.S,_, _woz
mom_umﬁ someone to make sure everyone 1s EG_:man._ in the _mmcmw nrm
and a person or two who “attends to the emotional ﬁﬂsww ﬁ“<o_.w
group.” He emphasized the need to H..mmvmcﬁ one anot :Q s aor“
and reminded them that they were “all in the same boat,” resea
ing topics about which they knew little. o -
After four weeks in the library and classroom, students <m -
the physical site of the project——a proposed émmﬁwlﬂommﬁoe:wo_wm_o :
ity in New York harbor, for example—then toure : 0 e rele
places: a town dump, recycling center, m:&. Hro%ﬁnow 0 aswm neers
who make products out of recycled materials. “Their cﬂc | Mm,ﬁ.?
learning,” Cannon noted, “was suddenly oo::moﬁngmﬁw c_szmm rll
things might be on the ground.” They drove m.%o.r.S .oow ol Mﬁl
borhoods, looked through phone books at ﬁ:.a distr :Eso:w Q,Om
nesses in the area, and studied aerial and zoning maps. At theen N
their tours, Cannon invited six to twelve other vacv_m..lo.oBB“Hm W
activists, an environmental crusader, planners, architects, artists,
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and even students from other schools—to join them in two days of
brainstorming about possible solutions. He wanted his students to
“spell out the broadest array” of possible approaches, to “immersc
themselves in the soup of nonconclusion,” and only during the last
day to contemplate implications and combine their thoughts into
“constellations” of ideas. “They were encouraged to develop ideas
that are as physically different from each other as possible,” Can-
non explained, “so that they could begin to recognize that no one
solution is the sole answer to the problem.”

Then came the Master Planning Stage. “At this point,” Cannon
explained, “I lock them in a room and say, ‘it’s not likely that any of
our ideas thus far are the right answer. We need to develop design
guidelines or philosophies for attacking this work and I want you to
come up with those ideas, to decide what direction the studio will
go.” L ask them to work out what the studio project will be, and then
I leave the room.” At that crucial moment, the students design the
problem they will collectively tackle over the remaining weeks of
the term. “Now the year belongs to them. They have usurped my
limited problem, reframed it, and defined the goals of the studio.”
Ultimately, they consult again with outside experts, pick individual
parts of the “master narrative” they each will pursue, and share
their work with one another.

The students do not meet many of the traditional standards of a
design studio. They do not have time to produce the kind of pol-
ished work more conventional studios might churn out. Yet they
learn how to work collaboratively, to research and consider a host of
related issues, including environmental ones, to weigh multiple
perspectives, and to define the nature of the problems. Cannon
redefined what he wanted students to learn from the class and then
created an experience that fostered the achievement of those goals,
throwing aside conventions about what should be done in the
course and what students should accomplish.

HOW DO THEY PREPARE TO TEACH? 67

I lighly effective teachers design better learning wx_uaamnomm .moﬁ
(heir students in part because they conceive of teaching as fostering
learning. Everything they do stems from their strong concern for
anch understanding of the development of their students. They fol-
low few traditions blindly and recognize when change in the con-
ventional course is both necessary and possible. The baker’s mwNms
can help us remember what to ask when we plan a course, but if we
cspect to learn from the practices and thinking of highly mmooﬁ.:\o
tcachers, we must do more than become Ssasﬂox@o_.ﬂmg applying
and perfecting some inherited pattern—even if it comes from the
hest. We must use their approaches to help build our own ::mw;”-
standing of powerful learning environments and ﬁ.ro adaptive %Em.
and expertise to toss aside inhibiting conventions in search of better

solutions.
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raduate and medical school, and over the Wﬂmamv

) > I a

réputation as %Bm:&mmxmgv at aB%W@ usting experience.
Th ten note with pride thatthe

5
N

avexage gradeds usu-
ally at'east r&m\w\*m ter lower Em_w\m ¢ collective GRAs6f the stu-
dents in the class. Moréxhan thfee hindred peopl€ régularly sign
up for ﬁr@@xwzﬁa and pack ehemselves intoa large lecturethall three
tim v\m\ week &Aﬁa&. arade Of-scientists”diScuss various ‘topics.
\uwmu\ also attend éwww,_% laboratory mmmm&mm.

When Larry Pinto began teaching in the course in the early 1990s,
he and his colleagues were concerned about a broad pattern they
observed. Very few, if any, African American, Hispanic, or Native
American students ever made higher than a C in the course and
most of them failed. When they looked at these students’ overall
academic records, they found SAT scores, high school grades, and
other credentials that suggested these students should have done
quite well. Northwestern has tough admissions requirements and
they had all met those standards, but they were still failing Biology
B10 in alarming. numbers. Furthermore, Pinto learned, similar
gaps existed between African Americans and other students at most
other highly selective universities.

Pinto knew the implications of such numbers. “I want my
research labs to look like a cross-section of society,” he said, “but
they won’t if whole segments of the population face insurmount-
able obstacles.” Because the course was a gateway to medical school,
the gap meant that few minority students would become physicians.
He and his colleagues rejected a racist explanation for the findings
and began looking for other answers. Eventually, they turned to
Steele’s work and the ideas and programs that the mathematician
Uri Treisman had fashioned at Berkeley and the University of
Texas at Austin. Treisman had confronted similar patterns among
African American students in calculus, and he had erased much
of the gap with a program that invited minority students into hon-

it-has acquired a
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ors workshops rather than into remedial classes. Steele’s theories
and research certainly supported such a counter-intuitive step. If
these students were performing poorly because they suffered from
stereotype vulnerability—which they apparently did—a remedial
program would only make matters worse, reinforcing the notion
that society thought they couldn’t make the grade in regular classes.
An invitation to an honors workshop, however, would do the oppo-
site, expressing faith that the students could succeed with the high-
est standards. The biologists were impressed with what they learned
and soon carved out their own “Treisman-type” program, but with
some important twists.,

In fall 1997 they invited all students in Biology B10—including
minority students—to participate in advanced conceptual work-
memm. Pinto made a special effort to reach populations of students
like the minority students who had a history of doing poorly in the
class, in essence saying to them that he had great faith in their abil-
ity to do advanced work. If they joined the program, they would
meet once a week in groups of five to seven to tackle conceptually
rich advanced problems in biology. Treisman had used graduate
students to facilitate those sessions, but the Northwestern biolo-
gists, working with a small graduate program, decided to use care-
fully selected undergraduates who had taken the course the year
before. They wanted students who had done well and who had
“strong people skills.” They eventually asked the teaching center to
train these students in advanced facilitation techniques (“ask ques-
tions rather than explain”), then they met with the facilitators once
a week to go over the problems.

For the next two years, the biologists ran a controlled experi-
ment. They accepted only half the volunteers into the program.
Wendi Born, a graduate student in psychology who took on the
project for her Ph.D. thesis, created matched pairs between the
accepted and the excluded and followed the progress of the two
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groups. They also made sure that each workshop group looked like
the broader society, with usually one or two minority students in
each section.®

Students in the program did all the work the other students were
expected to do and met for two additional hours each week in their
volunteer workshops. In those sessions, they wrestled with the
problem of the week, struggling with concepts and their implica-
tions and applications. Pinto occasionally met with the facilitators,
sometimes over dinner in his home, and followed the progress of
the program. Students taught students. They struggled to address
authentic and intriguing problems in a community of like-minded
colleagues. The facilitators occasionally brought food to the ses-
sions and tried to create a sense of camaraderie. The program
demanded a higher level of thinking than did the traditional course,
but it also gave students control over their own education. They
were recruited into the program vigorously but with a strong mes-
sage of trust in their abilities and judgments.

The results were staggeringly successful for all ethnic groups in
the program. Across the board, scores on examinations rose sub-
stantially for the participants, and the differences in ethnic groups
largely disappeared. They outperformed their matches outside the
program. Furthermore, both the facilitators and the workshop par-
ticipants reported considerably higher interests in the biological
sciences than did other students in the class. The workshop stu-
dents also reported spending less total time on biology than did
students outside the experiment, suggesting that “time on task”
alone could not explain the improvements. Perhaps most impres-
sive, the improvements generally continued to grow as the year pro-
gressed. The following year Pinto and his colleagues repeated the
experiment, this time with a slightly larger group, and found much
the same results. After two years of controlled experiments, they
opened the program to every student in the class. Although they no
longer had a control group, they could compare participants with
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those who didn’t volunteer and with the historic performances of
other students with similar backgrounds. They continued to observe
the same phenomenally positive results.

FUNDAMENTAL ;_._u..m.}m. "ABOU ._.rm>W\Z_Zm. e e

The\exceptional m:m_amm/ﬁsm Emomommx. discussed thus far/—the
view that every student g.msmm,moamﬁmrm special to the Sw_\ﬁ faith
in mgzm_mmv concentration on QW_mmSﬁ,mmv rejection of powet in favor
of creating opportunities, and the Wo_.ombaon that @xﬁm»\s& factors
do make a djfference—rest on an m<mﬁ,89.o ?:mmﬁmbg bedrock
of ideas mcov he nature msmhmnmzwzm mﬁ.%om_.izmmm:swq put, the
best teachers N,VM:.QR that Fﬁ...sm:m 5<o~<am,.,€nr vwmamo:m_ and intel-
lectual ao<o_oc5/o_ﬂ_., msn_mm:ﬁ neither the ability to think nor the”

qualities of being & mature human are wm.ﬂsz.mmd_m. People V.mm,.:
change, and those ow&ﬂmmm[:cﬁ just the mo.\ocBEamo: of m:m\@mgm;
tion—represent ﬁmzm _muzﬁ:w. More E.m& anything m,_m,m :&w  Central
set of beliefs distinguishes the most effective teachers mwpﬁ_am:v\ of

their oo:aam.:ww..t x,/ - AN

To Eimmm.mmsm these ideas i&d fully and how they-Contrast with
conventiorial notions, let’s retutn to a discussion’ introduced. in
Chapt ¢2. Recall that we found W,&:w less successful instructors
who 9:/% of memory as a storage :Ew.mza intelligence as the capac-
ity t6 use the information in that tank. ,H.m their minds, some people
simply rmé/wo/ﬁr big tanks and great pow er to retrieve and use the
contents of ﬁ:ow@/noimmsﬁ.mv and other va&mrw don’t. Because they
believe that there is little if msﬁrmsmmrmn anyone can do to expand
either memory or msvw_,:m,o:oﬁ :ﬁw\, see mBmHam&.@mcosmmczag for
themselves and their o&.ﬁwmw:@m For some, Emm_‘wm:c:om that they
should, as several people put it, “get out of the way.of bright stu-
dents and they will learn on*their own.” For most, it. means that
they need only provide c_.mmrﬁ m,ﬁrmamsﬁm with the information neces-
sary to make good decisions... S

8 Because of the years of failure, the number of minority students who bothered to sign up for the course had steadily diminished. Consequently, the program
accepted-all of the minority students who volunteered and paired them for study purposes with historic matches—minority students who had taken the course
in previous years. Such comparisons were justified because the course had not changed appreciably and the same six professors were still teaching the course.
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doing, by _confronting-tasks—inteHectual-or-otherwise;that They™

Fascinating? Yes, but enormously expensive to create. Yet we saw
the same kind of natural critical learning environments created in

<
,_N\ classes that used simulations, case studies, problems, field work,

&

@V}

and even lectures. We saw them when Chad Richardson’s students
did ethnographic research on their own cultures, and when Charlie
Cannon’s students struggled with how to treat pollution in New
York Harbor. Ed Muir, a professor of Italian Renaissance history,
recreates trials from that era to help students develop both an
understanding of the period and how to use evidence to draw his-
torical conclusions. Donald Saari takes a roll of toilet paper into
class, asks students how they will calculate its volume, then nudges

Jeanette Norden confronts her students with actual people who
have suffered some malady and challenges the future physicians to
think through real clinical cases. Some instructors use case studies.
In a history class, for example, students might work in groups to
represent various historic interests. In an international relations
class, they might formulate policy for Richard Nixon when Sal-
vador Allende, a Marxist, was elected president of Chile in 1970,
and later in that same hour, advise Allende—from the perspective
of 1972—on how to respond to the economic warfare that the
Nixon administration had waged over the previous two years. To
prepare for any of these cases, students must work in groups to
research the events and the factions they represent, reading a vari-
ety of historical accounts and documents. In the process, they learn
to recognize the nature of historical questions and how to use
evidence to help resolve them. They explore conflicting interpreta-
tions and how they might begin to evaluate them, using the evi-
dence, concepts, and reasoning of the discipline.

I have stressed in this chapter that the natural critical learning

, @7%5.59 a question (sometimes embedded in a story);
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environment is not dependent on whether or not teachers lecture.
Iut lectures from highly effective teachers nearly always have the

z::@ﬁﬁgg of natural critical learning noted NWMP They

ontinue
with some attempt to help students understand the significance of
the question Aeonzmoasm. it to larger questions, raising it in pro-
vocative ways, noting j .szomao:mwv&wmaamno students to engage
the question criticallyriake an argument about how to answer that

Q_:emnos (complete with evidence, reasoning, and conclusion), and
2

:nd with questions. The only exception? Sometimes the best
tcachers leave out their own answers whereas less successful lectur-
crs often include only that element, an answer to a question that no
one has raised.

In the hands of the most effective instructors, the lecture then
becomes a way to clarify and simplify complex material while
engaging important and challenging questions, or to inspire at-
tention to important matters, to provoke, to focus. It is not used as
an encyclopedic coverage of some subject, or as a way to impress
students with how much the teacher knows. We found no great
teachers who relied solely on lectures, not even highly gifted ones
like Jeanette Norden, but we did find people whose lectures helped
students learn deeply and extensively because they raised questions
and won students’ attention to those issues. The students became
engaged in thinking through the problems, in confronting them,
in looking at evidence, and in reasoning rather than memorizing.
Most important, the lecture was part of a larger quest, one element
of a learning environment rather than the entire experience.

Some people use highly interactive lectures in which they might
occasionally stop and ask students to talk about a topic, to discuss
their understanding, or to consider when and how some concept or
procedure might be applied. Many of them organize the class into
small groups and carefully craft assignments to charge those groups
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with working collaboratively outside of class to confront the in-
tellectual problems and questions of the course. With some topics
they might give students a written “lecture” to read in class, asking
them to identify its central arguments and conclusions. Because
students can read in fifteen minutes what it takes fifty minutes to
say in a lecture, they could then gather in their groups to discuss for
another fifteen minutes the meaning, application, implications, and
so forth of the material in the “lecture.” In the final twenty minutes
the instructor can entertain questions, clarify misunderstandings,
suggest how students can learn more, ask additional questions,
summarize, and finally ask students to write their major conclu-
sions and why they drew those conclusions. In some disciplines, the
instruction might begin the last twenty minutes when the teacher
asks one or more groups to offer a brief summary of the central
argument and major conclusion of the “lecture” or, in other fields,
to go to the board and work a problem by applying the methods
covered in the written material 2

One teacher often asks students to play the devil’s advocate and
submit every argument they can imagine against the conclusions he
draws in class. In recent years he has asked them to submit their
responses on-line. Another instructor asks students to list assump-
tions that she and other scholars are making in reaching certain
conclusions. Still another occasionally asks students to discuss the
implications of central conclusions or principles. .

In all these examples of natural critical learning environments,
students encounter safe yet challenging conditions in which they
can try, fail, receive feedback, and try again without facing a sum-
mative evaluation. They learn by doing and even by failing. They
gain specific reasoning skills while the experience itself tells them
and their teacher if they have learned to reason in the discipline.

- A simple yet profound perception guides the natural critical

learning experience: People tend to learn most etfectively (in ways
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that make a sustained, substantial, and positive influence on the way
they act, think, or feel) when (1) they are trying to solve problems
(intellectual, physical, artistic, practical, or abstract) that they m:m
intriguing, beautiful, or important; (2) they are able to do so in a
challenging yet supportive environment in which they can feel a
scnse of control over their own education; (3) they can work collab-
oratively with other learners to grapple with the problems; (4) they
believe that their work will be considered fairly and honestly; mwa
(5) they can try, fail, and receive feedback from expert learners in
advance of and separate from any judgment of their efforts.

2. Get-Their Attention QQA&@.%% F:.x-z-,s...z..%z;..s,.,,.\.:, - |
<<?mmm the ideas of E:E.,A Q.Eom_ learning mﬁéo as a robust
c_.mm:wwr:m rationale around whk ich, the best teaching S.wﬂm place,
some Bo/zw specific principles guide the actions of the people we
studied. They,consciously try to gehstudents’ attention with some
provocative mm/ﬁ/e_omambu&e stateme MEH:@::BME mind must
first focus on the problem of how to understand, apply, msmaﬁ.ﬁ
synthesize, or c<mEmvm?moBonE:m,: one of the professors SE us in
an argument <<.@.,mmm~.m m./oamgn_x :Eﬁ a teachelcan help m:B:_ﬁn
that focus.” Teaching is “above all,” Michael Sa ﬁM, a Em:._éﬁ.g
“political mem_.mmﬁ argued, :wco‘,. moBBmzmmzm attenti mw.a,_ro.E.x
ing it Fhat means not _.:mn_mosﬁ ally Boﬁé:.:m mEmn.E interest
in th m&&.aﬁ but capturing and wn/mz,w:m their mﬁmbso: mo,_w each
clasg. “Our _wwwm.: Sandel contended, :_w.b,oﬁ E:._m,wo that A.;, a com-
mércial for a mom&/ﬂ.ﬁr or any other E.oaco/%wﬂ:o. only &Rﬁ.o:.oﬁ
he went on to m_.m,ca,vm,m what professors mef mqé,\,;r that attention
once they catch it. :muw,_./ﬂrm most part,” he said, :,ﬁm. és:.ﬁ to hold
the attention of mﬁﬁozﬁm/mm_. the sake-of changing ﬁrw,..mr_:mm they
are likely to pay attention to'most of the time. We want to ._m_nm,m._u stu-

dents and direct their m:n.pnowy‘ ome-place else """ .

Teéachers-succeed in grabbing students’ attention by beginning a

’

2 The method described here of distributing written material must be employed with care. Students must walk away from the experience convinced that they

derived something valuable that they could not get elsewhere. Thus, merely distributin

discussing those passages probably wouldn’t work very well,

g portions of a textbook and asking students to spend the class period
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groups. They also made sure that each workshop group looked like
the broader society, with usually one or two minority students in
each section.?

Students in the program did all the work the other students were
expected to do and met for two additional hours each week in their
volunteer workshops. In those sessions, they wrestled with the
problem of the week, struggling with concepts and their implica-
tions and applications. Pinto occasionally met with the facilitators,
sometimes over dinner in his home, and followed the progress of
the program. Students taught students. They struggled to address
authentic and intriguing problems in a community of like-minded
colleagues. The facilitators occasionally brought food to the ses-
sions and tried to create a sense of camaraderie. The program
demanded a higher level of thinking than did the traditional course,
but it also gave students control over their own education. They
were recruited into the program vigorously but with a strong mes-
sage of trust in their abilities and judgments.

The results were staggeringly successful for all ethnic groups in
the program. Across the board, scores on examinations rose sub-
stantially for the participants, and the differences in ethnic groups
largely disappeared. They outperformed their matches outside the
program. Furthermore, both the facilitators and the workshop par-
ticipants reported considerably higher interests in the biological
sciences than did other students in the class. The workshop stu-
dents also reported spending less total time on biology than did
students outside the experiment, suggesting that “time on task”
alone could not explain the improvements. Perhaps most impres-
sive, the improvements generally continued to grow as the year pro-
gressed. The following year Pinto and his colleagues repeated the
experiment, this time with a slightly larger group, and found much
the same results. After two years of controlled experiments, they
opened the program to every student in the class. Although they no
longer had a control group, they could compare participants with
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those who didn’t volunteer and with the historic performances of
other students with similar backgrounds. They continued to observe
the same phenomenally positive results.

e

MENTALTDEAS ABOUT LEARNING

The\exceptional qualities™and practices’ discussed thus far/—the

view that every student brings something special to the table, faith
o . N\ A .

in abilitles, concentration on ottcomes, rejection of powef in favor
of creating opportunities, and E&Nmaonwaob that extefnal factors

moBmwom.mmﬁ.nsom]aomﬁc:@m o<mw/508 ?sam:mmgm&oow
of ideas about\the nature and \Hmmm:m:m of. Fm_.:m:m\.\.. imply put, the
best teachers beljeve that _m\&.zm:m 5<o_ﬁW¢ )

t andAhat neither the ability to think nor Hmm\
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_ooEm_agm_o_VB
qualities of being &, r@ature human are aumB table. People can
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tion—represent Gﬁm leatping. More thafi anything elge this entral

hguishes the most a,mmmoaé teachers fignt many of
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set of beliefs distin
1o understand these ideas m mmx?z% and how they/ontra

their colleagues.
with
£

con¥entignial notions, let’s _.wh\m to a &mocmmwww wsa.omcowm,,,.ms
Chapteg’2. Recall that we found W,—»E less suceessful instructors
who think of memory as m\mm,om.mmm :zww. nd wbﬁw_‘mmgoo as the capac-
ity t6 use the m:wo:dmm,,o& in that tank. k men minds, some people
simply have both big tanks and great vow,m_. to retrieve and use the
contents of those containers, and othey v&ﬂ_o don’t. Because they
believe that there is little if anything/that anjone can do to expand
either memory or infelligence, HE&“ see :B:o,m/m.mmwo:mmUEQOm for
themselves and their ¢ omm:nmﬁx For some, that’ ‘implies that they
should, as several people at %mv “get out of the Smw,,mm bright stu-
dents and they will learn o) ,.,fmrow own.” For most,

it means that
they need only provide Ga.m? mwﬁm»o:ﬁm with the EmﬁBm&@% neces-
N

oth pérsonal and intel- /

sary to make good.decisions !

p:

s

8 Because of the years of dﬂmzc_,m\.ﬂ:m,:cacm., of 350_,_.2 students who bothered to sign up for the course had steadily diminished. Consequently, the program
. accepted-all of the minority students who volunteered and paired them for study purposes with historic matches—minority students who had taken the course
in previous years. Such comparisons were justified because the course had not changed appreciably and the same six professors were still teaching the course.




G e e TR ey eIy o

108 WHAT THE BEST COLLEGE TEACHERS DO

with working collaboratively outside of class to confront the in-
tellectual problems and questions of the course. With some topics
they might give students a written “lecture” to read in class, asking
them to identify its central arguments and conclusions. Because
students can read in fifteen minutes what it takes fifty minutes to
say in a lecture, they could then gather in their groups to discuss for
another fifteen minutes the meaning, application, implications, and
so forth of the material in the “lecture.” In the final twenty minutes
the instructor can entertain questions, clarify misunderstandings,
suggest how students can learn more, ask additional questions,
summarize, and finally ask students to write their major conclu-
sions and why they drew those conclusions. In some disciplines, the
instruction might begin the last twenty minutes when the teacher
asks one or more groups to offer a brief summary of the central
argument and major conclusion of the “lecture” o, in other fields,
to go to the board and work a problem by applying the methods
covered in the written material 2

One teacher often asks students to play the devil’s advocate and
submit every argument they can imagine against the conclusions he
draws in class. In recent years he has asked them to submit their
responses on-line. Another instructor asks students to list assump-
tions that she and other scholars are making in reaching certain
conclusions. Still another occasionally asks students to discuss the
implications of central conclusions or principles.

In all these examples of natural critical learning environments,
students encounter safe yet challenging conditions in which they
can try, fail, receive feedback, and try again without facing a sum-
mative evaluation. They learn by doing and even by failing. They
gain specific reasoning skills while the experience itself tells them
and their teacher if they have learned to reason in the &moﬁrbm

A simple yet profound perception guides the natural critical
learning experience: People tend to learn most effectively (in ways
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that make a sustained, substantial, and positive influence on the way
they act, think, or feel) when (1) they are trying to solve problems
(intellectual, physical, artistic, practical, or abstract) that they .m:m
intriguing, beautiful, or important; (2) they are able to do so in a
challenging yet supportive environment in which they can feel a
scnse of control over their own education; (3) they can work collab-
oratively with other learners to grapple with the problems; (4) they
believe that their work will be considered fairly and honestly; mnﬁ
(5) they can try, fail, and receive feedback from expert learners in
advance of and separate from any judgment of their efforts.
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2 The method described here of distributing written Bmﬁm:m_ must be employed with care. Students must walk away from the experience convinced that they
derived something valuable that they could not get elsewhere. Thus, merely o__m:,_cc::m portions of a textbook and asking students to spend the class period

discussing those passages probably wouldn’t work very well.

£



