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Becoming a Constructivist

Teacher

ost teachers with whom we've mel, regardless of 1he

approaches they have used in the past, view consirucliv-

ism as the way they've "always known people learn.” Most
of these teachers believe Lhat they have been prevented from
teaching in accord with that knowledge by a combination ol rigid
cusriculums, unsupportive administrators, and inadequate pre-
service and inservice educational experiences. Once ollered the
opportunily to study and consider the role of conslructivism in
educational practice, they tend to view the inclusion of such
teaching practices as natural and growth producing. Once leachers
are exposed (o these nractices, they enthusiastically experiment
with constructivist pedagogy unlil it becomes part of the very
fabric of their classrooms,

Sull, some teachers resist constiuctivist pedagogy. They usu-
ally do so (or one of three reasons—commitment to their present
instruclional approach, concern about sludent learning, or con-
cern about classroom control. Some teachers have told us that,
although they are compelled by the power and promise of con-
struclivist teaching, they are too deeply into their teaching careers
Lo consider tearing down and rebuilding their instructional prac-
tices. Others see no reason Lo change because their current ap-
proaches seem to work well for their students; thal is, (heir
students take comprehensive notes and pass imporiant tests; per-
[orm well on worksheets; complete assignments neatly and on
time; write well-stiructured and well-researched individual or
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proup reports: and eceive good grades (or their work. Still other
teachers, while focused to varying degrees on how well Lhey
perceive their approaches have worked (or students, are more
concerncd aboat how well their upproaches have worked for them.
1hese teachers tend to be more concerned with behavior manage-
mentissaes than with student learning, and they are fearful that
the constructivist approach to teaching will erode some of their
control When a teacher arranges classroom dynamics so that she
s the sole determiner of what is "righl” in the classroom, most
stuclents leam to conlorm Lo expectations withoul critique, Lo
refeanin from questioning (eacher divectives, lo seek permission
lromthe teacher tomove about the room, and Lo fook to the teacher
for judgamental and evaluative feedback. The rest disengage, Em-
poswering students (o construct thei own understandings, there-
[ore, s perceived by these teachers as a tuealening break [vom the
unwiitten butwidely understood hicrarchical covenant that binds
teachers and students.

Heeoming aleacher who helps students (o seavch rather than
[olfow s challenging and, in many ways, [righlening. Teachers who
resist conshiuctivist pedagogy do so for understandable reasons;
mest were not themselves educated in these setlings nor (rained
to teach nithiese ways. The shifl, therelore, seems enormous. And,
sl currentinstructional practices are perceived (o be working, Lthece
is tittle incentive to experiment with new methodologies—even il
the pedagogy underginding thie new methodologies is appealing.

Hut becoming a constructivist teacher is nol as overwhelming
as miany feachers think We have [ound that (he lollowing set of
descriptoys of construetivist teaching beliaviors provides a uscable
framework within which tcachers can experiment wilh this new
approach, This set ol descriptors presents teachers as mediators
ol students and environments, not simply as givers ol information
and managess of behavior 1t is based on our own intleraclions with
students and observidions in the classrooms of many other leach-
crs. The development of these deseriptors has also been informed
by the work of several researchers and theoreticians, including
Sigel, Blkind, Kuhin, and Arlin (see bibliography).

Bicoming A CONSTRUCTIVIST TEACHIER

1. Constructivist teachers encourage and a‘ccept student
autonomy and initiative,

While Lhe philosophies and mission statements ol many
schools purport to wanl students to be thinking, exploring indi-
viduals who generale hypolheses and Llest them out, the organiza-
tional and management stiuctures of most schools militate against
lhese goals. So, il aulonomy, initialive, and leadership are Lo be
nurtured, it must be <lone in individual classrooms.

Autonomy and iniliative prompt students’ pursuil of connec-
tions among ideas and concepts. Students who frame questions
and issues and then go about answering and analyzing them take
responsibility for their own learning and become problem solvers
and, perhaps more important, protlem (inders. These students—
in pursuit of new underslandings—are led by their own ideas and
inlormed by the ideas of others. These students ask for, if not
demand, Lhe freedom to play with ideas. explore issues, and en-
counler new information.

The way a leacher frames an assignment usually determines
the degree to which students may be autonomous and display
iniliative. For example, studenls in a 12th grade English class read
Oedipus Rex. The leacher asked the students to write an essay
describing the book as Oliver Stone, the controversial film director,
might think aboul it, and then to compare that interpretation Lo
their understandings of Sophocles’ views. To Lwig their inlevest,
the (eacher asked one group of students if they could tind prool in
the text thalt Oedipus had aclually slept with his mother After
poring over Lhe text, this group concluded that, according Lo Lhe
chronology of events, Oedipus could not possibly have done so.
The students then wrote essays defending their positions and
retold the story as they imagined Oliver Stone might have.

Conscienlious sludenls who are acculturated to receiving in-
formation passively and awaiting directions belore acling witl
study and memorize whal Lheir Leachers tell them is important.
Robbing students of the opportunity to discern for themselves
irnportance from trivia can evoke the conditions ol a well-managecd
classroom al Lhe expense of a transformation-seeking classroom.
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2. Constructivist teachers use raw data and primary sources,
aong with manipulative, interactive, and physieal malerials,

Concepls. theorems, algorithms, laws, and guidelines are ab-
ctiacons that the human mind genervates through interaction
witli ideas. These abstraclions emerge lrom the world ol phenom-
e such as falling stars, nations at war, decomposing organic
matier, gymnasts who can lnl their bodies through space, and all
the ather diverse happenings that describe our world. The con-
cictivist approach 1o teaching presents these yeal-world possi-
hilines to students, then helps the students generale the
abatiactions that bind these phienomena together, When teachers
present 1o studenis the unusual and the commonplace and ask
sudents to describe the dilference, they encourage students to
analyse, synthesize, and evaluate. Learning becomes the result of
toscanchorelated 1o real problems-—and is this nol whal schools
<hrve (o engender in their students?

For exanmple, students can read historical accounts of he
ellects ol the social policies ol the early 1980s on the economic and
cducational prolile of the. Alvican-American population in the
United States. Or, students can be tanght to read Lhe census reports
and allowed to penerate their own inferences about social policies.
The former rches on the authority of a stranger. The latler relies
on the ingenuity ol the individual student. Lists of ligures and
panes ol chayts are probably not the first images evoked when the
ferms “hands on” oy “manipulative” are heard. But the census data
can tella lond story i the vight pages and lists are highlighted in
the contex! ol a good question.

3. When raming tasks, constructivist teachers use cognilive
terminology such as “classily,” “analyze,” “predict,” and
“create.”

The words we hear and use in our everyday lives alfect our way
ol thinking and, uvliimately, our actions. The teacher who asks
oudents Lo select a story’s main idea from alist of fowr possibilities
on o multiple-choice test s presenting Lo Lhe studenls a very
ditferent task than the teacher who asks students to analyze Lhe
velationships among tee of the story's chavacters or predict how
the story mipht have proceeded had certain events in the stovy not
oceurted. Analyzing, interpreting, predicling, and synthesizing are
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mental activities thal require students Lo make conneclions, delve
deeply into texts and contexts, and create new understandings.

Ina 3rd grade classroom, a teacher read a story to her students
aboul three children who became lost in a [orest. Alter struggling
mightily, yet unsuccesslully, 1o find their way, one ol the three
children, a brave and daring youngster, volunteers (o go ofl alone
in search of help while the other two wail in a clearing. At this
point, the teacher stopped and asked the students to predict how
the story is likely to end and to reveal the reasons behind thew
predictions: il a student predicts that lyzip will be found and the
other two children rescued, she is asked to indicate why. The
overwhelming majorily ol students predicted jusl that—that all
three would be rescued—and they explained their predictions by
pointing o the competence of the child who went ofl in seacch of
help. The sludents use information and impressions garnered [rom
the text to predict how the story was likely lo end. Framing tasks
around cognitive activities such as analysis, interpretation, and
prediction—and explicitly using those teris wilh students-—
[osters the construction of new understandings.

4. Constructivist teachers allow studenl responscs to drive
lessous, shift instructional stralegies, and alter content.

This descriptor does not mean thal students” initial interest, or
lack of inleresl, in a lopic determines whether the topic gets taught,
nor does it mean that whole seclions ol the curriculum are Lo be

jettisoned il students wish to discuss other issues. }owever, stu-

denls' knowledge, experiences, and interests occasionally do cou-
lesce around an wrgent ltheme. Such was the case during the
Persian Gull War Students at all grade levels were compelled by
the images they saw, the reports they heard, and the [cars they
experienced, The social studies teacher altempling to continue
discussions on (he Renaissance, Lhe science teacher moving ahead
with the Krebs Cycle, and Lhe art teacher in the middle of a unit
on symmely all experienced a similar phenomenon—the students
vere preoccupied with the war. When magnelic events occur that
exert an irresistible pull on students’ minds, continuing with pre-
planned lessons is often Mruilless.

This descriplor does address the notion ol “teachable mo-
ments” throughout the school year. As educalors, we have cach
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evpericnced moments of excilement in the classroom, moments
when the students’ enthusiasm, interest, prior knowledge, and
moGvalion have intersected in ways that made a particular lesson
nanscendental and enabled us to think wilh pride about that
fesson forwecks. We recall the gleam in our stirdents’ eyes, their
cxertenent about the tasks and discussions, and their extracrdi-
narv abilitv o attend to the Lask lor long periods of Lime and with
creat commionent. I we were lorlupate, we encountered a hand-
ful of these expericnces cach year, and wondered why they did not
neerr more frequently

10 unforunate that muach of what we seck lo teach our
stidents is of litte interest to them at that particular pointin their
Ives. Crovicudums and syllabi developed by publishers or stale-
level specialists are based on adull notions ol what students of
Dilterent apes need 1o know, Zven when the topics ave ol interest
to students, the recommended methodologies [or teaching the
lopics somelimes are not, Little wouder, then, why more of those
mapniticent moments don't occur

Althougl some teachers may not have much latitude regarding
content, all generally have a good deal ol autonomy in delermining
the wave mowhich the content is laught. For example, a certain
clementiay science curriculum called tor students Lo bepgin learn-
g about the “scientific method” and to conduct some rudimen-
tary experments using this method: ask a question (devetop an
hvpothesis), hgare ol a way to answer the question (set up an
experiment), tell what happens (record your observations), and
answer (he question (support or refute the inital hypothesis). One
Sth prade teacher asked her students, in preparation [or this
assigriment, o talk about their lavorite things at home. One
sudent, Jane, spoke about hercat. A classimale, Eric, discussed his
honse plants. Capitalizing on Lheir responses, the teacher asked
June and Ve wo think ol questions each had about the cat and the
plants. Jane wanted to know il her cat would like other cat {oods
asmnch as he liked the brand he normally ate. Eric wanted to know
how plants grow,

Through the teacher's mediation, Jane organized an experi-

ment Lo answer her question about cat food. She arranged [our

dilferent birands of cat food in four different bowls and placed them
on the Noor. When the cat entered the room, she obscerved which

Becoming A CONSTRUCTIVIST TEALIN 1t

bowl he went to initially and from which bow! he ate. Jane changed
the positions of the bowls and tried the experiment again.
Ultimately, she concluded that her cal prelerred one brand over
the others.

With his teacher's mediation, Evic [ocused his queslion: Does
the human voice affect the growth of a plant? Evic planted (our
bean sceds in lour different pots and placed them all on the same
shelb near a window. Each day he took cach pot, onc ata lime, into
another room. He spoke daily to one of the bean piants. e sang
daily to a second plant. He yelled daily al a third plant. And he
complelely ignored the fourth. He recorded his observations ovet
(our weeks and concluded that the plants to which he spoke and
sang grew the most,

The students’ thinking drove these experiments, and the
tcacher’s mediation lramed the processes that [otlowed. The cur-
riculum content—cxploration of the scientilic method—wasg
addressed laithfully in a dillerent manner for each student.

5. Constructivist teachers inquire aboul students' under-
standings of concepls belore sharing their own undes-
standings ol those concepls.

When leachers share their ideas and (heories before students
have an opporlunity o develop their own, students’ guestioning of
their own theories is essentially eliminated. Students assume that
leachers know more than they do. Consequently, most students
stop thinking about a concept or theory once they hear “the correct
answer” [rom the leacher.

IU's hard for many teachers to withhold their theories and ideus.
First, teachers do often have a “correct answer” that they wani (o
share with students. Second, students themselves are often impa-
tienl. Some students don’t want to “waste their time” developing
theories and exploring ideas il the teacher alrcady knows that they
are "on Lhe wrong track.” So teachers sometimes feel great pres-
sure [rom students Lo offer the “right” answer. Third, some teachers
adhere (o the old saw about knowledge being power. Teachers
struggling for control of their classes may usc their knowledge as
a behavior management device: when they share their ideas, (he
students are likely to be quiet and more attentive. And {ourth, time
is a serious consideration in many classrooms. The curriculum
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must be covered, and teachers’ theories and ideas typically bring
clostne to discussions and move the class on to the next Lopic.

Constructivist teachers, the caveals presented in the preceding
pacagraph notwithstanding, withhold their notions and encourage
students to develop their own thoughts. Approximated (or in-
vented) spelling is a good example ol this approach. As very young
students are learning hbow to pul words inlo writing, they begin (o
approsunate the conventional spellings ol words. A kindergasten
student tided a sign language boolk she had illustrated by wriling
on the cover "My sin Inge bk.” The teacher chose not o correct her
wpelling but, instead, to permit her to continue approximating the
speliing ol words. Interestingly, when reading the book at home Lo
lier parents only one day alter writing (his title, the girl said, "Ob,
tlelt the two o's out ol book.” No one 1old Lthe girl that her spelling
was incorrect. She refonmulated her own work in the process ol
haning i Ter relormulation was a sell-regulated event. The
teacher’s plan o share her understanding ol the conventional
spelling, i this case, became unnecessary.

6. Constructivisl teachers encourage students to engage in
dialogue, both with the teacher and with one another.

One very powerlul way students come to change or reinlorce
conceptions is through social discourse. Having an opportunity to
present one’s own ideas, as well as being permitted to hear and
retlect on the ideas of others, is an empowering experience, The
benetit ol discourse with others, particularly with peers, facilitates
the mieaning-making process.

Over the years, most students come Lo expect (heir teachers to
dilferentiale between “good” and “bad” ideas, to indicate when
respouses are “right” and "wrong,” and to transmit these messages
in a fairly straightlorward fashion. Dialogue is not a tile in (he
masaic of school experienced by most students.

Conscquently, most students learn to offer brief responses to
questions, and to speak only when they are reasonably certain that
they are supporting either a “gond” idea.or the “right” answer.
These classroom sound bytes may assist teachers in moving speed-
iy Unough the eanrviculum, bat they don't help students construct
new understandings ov reflect on old ones.

BrocomMING A CONSTRUCTIVIST TRACILR

A group of 8th grade teachers decided they wanted 1o offer a
wider Jiteratuve selection to their students and o engage the
students in more thorough analyses of important ideas. They
organized a series ol Booktalks. [n a Booktalk, a group ol aboui
eight students and an adult read and discuss the saime book. The
students seleet the book Lthey wish to read Trom a master list
compiled by the teachers, and the school’s schedule is altered so
that the groups can meet twice [or 45 minutes during a three-wecek
period. During the first meeting, the adult distributes the books 1o
the students, sets the context [or the book by asking questions
aboul students’ prior experiences that relate (o the storyline, and
begins o read the book aloud to the students. The second meeting
is devoted lo a discussion about the book.

In one Booktalk, students had read Steinbeck’s Of Mice andd
Mert. The issues raised by students during the post-reading discus-
sion, issues generated by questions and contradiclions posec by
the teacher, included treatment of people with disabilities, sexism,
the distribution of wealth and power in our nation, friendship, and
death. The teacher orchestrated the discussion so that quiet stu-
dents atso had a chance to speak, but the ideas that drove (he
discussion belonged to the students and were [ueled by student-1o-
student dialogue,

Student-to-stucdlent dialogue is the loundation upon which
cooperative learning (Slavin 1990) is struclured. Reports state 1hal
cooperative learning experiences have promoted inlerpersonal
attraction among initially prejudiced peers (Cooper el al. 1980),
and such experiences have promoted interethnic inleraction in
both instructional and [ree-lime activities (Johnson et al. 1981).

The benelits of peer-to-peer dialogue among teachers rein-
lorces its potential [or stuclents, Preservice teachers in one science
methods course were asked lo design, in cooperalive learning
groups, a system for a lamily to generate electricity for its home,
using windmills. The stipulation that no balteries could be used
was included in the instructions. During a whole-class discussion
of each group's work-in-progress, the issue of energy storage led
quickly to a discussion of batteries. Most students defined "bal-
tery” in terms of what one typically purchases in a store: an
electrolytic cell such as the type used in toys and {lashlights, or
larger cells such as those used Lo power automobiles, Three stu-
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dents, however, demwrred, and delined a batlery as any device that
Can store encrgy, such as an expanded balloon or a tank of hot
water The dialogues that ensued resulled in, for some students,
e tanslormation of perspectives and, [or others, the onset ol
tellection on o new topic.

Iwo weeks later, while this same class grappled with another,
seemingly simple problem—how to redraw sithouettes in hall the
ariginal size—one student, alter much consideration ol the ques-
tion, dechued: “Now welre trying Lo Higure out what hall veally
means. sl want to know: What is a baittery!” In each ol these
wesstons, Hhe students addressed their questions and statements to
one another The teacher clanfied the questions they raised ol oue
another and demanded accuracy of word choice, bul the commu-
meation cunents were between and among the students and led
to deeper understandings ol the topics al band.

7. Coustruclivist leachers encourage studentl inquiry by
asking thoughtlul, open-ended questions and encouraging
students 1o ask questions ol each other.

I we want students to value inquiry, we, as educalors, must
alse valne 11 teachers pose questions with the orientation that
there s only one carrect responsce, how can students be expecled
1o develop either the inlerest in or the analytic skills necessary lor
more chverse modes ol inguiry? Schools too olten present students
with one perspective: Columbus was a courageous explorer who
discovered Amenca (What does that imply about the Native Ameri-
cans here when he came ashore?); and P = 3.14 (But C/d—circum-
lerence/diameter——yields another number; and il Pé is compulted
as the gquotient ol two integers, how can it be considered irra-
tonal?)

Conplex, oughtlul questions challenge students to look be-
vond the apparent, o dejve into issues deeply and broadly, and Lo
form theiv own understandings of events and phenomena. Know-
ing, for example, that Columbus’ ships carried with them diseases
fon which Native Americans had no antibodies and that Columbus
and his men enslaved Native Americans (or the return voyage

home enables students to view Lhe historical development ol our

nabion in terms of Columbus’ calculaled and uncalculated risks,
and the Nauve Americans’ subsequent oppression. Similarly,

DiCOMING A COMSTRUCTIVIST TEACHER

knowing that there are dillerent ways to compule wilth and con-
ceplualize Pi, and that the search [or Pi's precise value has influ-
enced moaodern research relating o Lthe science ol chaos, enables
students to lorm important questions that may lead to deeper
understanding ol geomelry and mathemaltical functions. Fostering
appreciation for a multiplicily ol truths and options is the “real”
mission of educalion because “real” problems are rarely unicdimen-
sional.

In one 3rd grade classroom, a leacher formed “consuliant
groups.” Each studenl became a consultant on a scil-selected topic
and was responsible lor keeping the rest of the class informed
about that topic. Each consullant belonged to a small group of
students who were charged with questioning each other tn order
(o learn about the chosen topics.

One student became quite knowledgeable aboul volcanoes—so
much so, in fact, that he gave “leclures” on the topic (o other
classes. One day, the student was describing Lo his group how
volcanoes develap in certain regions. As his group members con-
sidered this new inlformalion, one student asked him about
whether a volcano could be developing underneath the school. I(
it were possible, he wanted to know how they would know il one
were developing. The student-consullant carelully pondeved this
question and said, "I don't think that volcanoes could develop here,
but I'm pot sure. But, I think we would know if a volcano were
cdevetoping here.”

“How?" one ol the other sludents asked.

“Well,” the student-consultant responded, “if a volcano were
under the schoaol, the grass would be turning brown (rom the heat.
As long as the grass is green, I think we're salc.”

Discourse wilh one’s peer group is a critical lactor in learning
and development, Schools need (o creale setlings thal (oster such
intcraction.

|
8. Constructivist teachers seek elaboration of students’ initial
responses.

Initial responses are just that—ioitial vesponses. Students’ first
thoughts about issues are nol necessarily their [inal thoughts nor
their best thouglits. Throughi elaboration, students olten reconcep-
tualize and assess their own errors. For example, one middle
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< hinol mnathematies teacher assipgned his class problems in a
texthank. A student, looking quite confused, asked the teacher if
bt approach to solving one ol the problems was appropriate. The
reacher asked the student to explain what she had done. As she was
explaining her approach in a step-by-step manner, she recognized
Lier own procedural error. She smited and said, “[ forgot to multiply
hotl sides ol the equation by "x.” The teacher based his responses
(o the stndent on the premise that he could learn more about what
teachiing steps to lake in subsequent lessons with the student than
e conld learn [rom simply lixing the mistake for hew

Occasionally, perhaps often, the adull filter through which
teachers hear student responscs fails 1o capture the students’
mcanings. Student claboration enables adults (o understand more
clearly how students do and do not think about a concept. Tor
cxample, a colleague ol ours was having a ciscussion with hig
hive year-old daughter about the relative merits of living in the
stuburbs versus New York City. Their family had visited New York
ceveral times, and the young gitl was curious aboul who lived
there Alter afew minules, she mentioned that 42nd Streel was in
New Yol Tier father agreed, and asked her i{ she could narmne
other stieets in New York. She mentioned 52nd Streel and 62nd
Stieet. Her lather asked her what street was above 62nd Street,

2nd Street,” she veplied. Then 82nd Street, 92nd Street, and
FO2nd Street. 1er father was now convinced that his daughter was
able to count by tens, and he asked her what was below 42nd Street.,

“The subwav,” sherveplied.

Stadents and teachers ollen discover how disparate their per-
spectives sometuues are. Ws only through that discovery that
mdividuals can cngage inthe process ol Leying to reconcile Lhe two.

\
9. Constructivist teachers engaye students in experiences that
might engender contradictions to their initial hypotheses and
then encowrage discussion,

Copnitive growth occurs when an tndividaal revisits and refor-
mulates a curtent perspective. Therefore, constructivist teachers
engage students in experiences thal might engender contradic-
tous to students” carrent hypotheses. They then encourage discus-
stons ol hypotheses and perspectives. Canlradiclions arve
construcied by learners, Teachers cannot know what will be per-
ceived as a contradiction by students; this is an internal process.

BECOMING A CONSTRUCTIVIST TRACIHER

But teachers can and must challenge students’ present concep-
tions, knowing that the challenge only exists if the stuclents perceive
a contradiction, Teachers must, therefore, use information aboul
the students’ present conceptions, or poinls of view, to help them
understand which nolions students may accept or reject as contia-
dictory.

Students ol all ages develop and refine ideas about phenomena
and Lhen tenaciously hold onto these ideas as cternal truths. Even
in the face of “authorilative” inlervention and "hard” data that
challenge their views, students typically adhere staunchly 1o their
original notions. Through experiences that might engender con-
radictions, the [rameworks for these nolions weaken, causing
students Lo rethink their perspectives and (orm new under-
standings. Consider the [ollowing example:

Duringan 11th grade discussion about the causes of World War
[, one sludent conlended with great conviction that the assassina-
tion of the Archduke Ferdinand of Austria caused the war The
teacher then asked, "Il the Archduke had not been assassinated,
can you le}l us what would have happened wilh the economy and
politics of the region?”

Aller a moment’s thought, the student said, "I guess they
wouldn’t have changed that much.”

The teacher then asked, “Would anything else have changed?
[{ow aboul Germany's quest to rule Europe?”

(The student replied, "I can’t think of anything that would have
changed, except Lhat maybe the Archduke would still be alive.”

“Then,” continued the teacher, “what was it that made this
gvent the cause of the war?”

The student, now quite enmeshed in thought, said, “I guess that
maybe it [the war} could have happened anyway. But, Lhe killing
ol Austria’s Avchduke gave the Germans an excuse (o begin their
plan to conquer all of Europe. When Russia and France jumped in
1o help Serbia, the Germans declared war on them, too. But, | think
[ see what you meaun. It was probably going to happen anyway. It

just happened sooner.”

Note that this elaborate explanation didn't come [rom the
teacher. It came from the student. Note also that the student said,
“T think I see what you mean,” as if the meaning came [rom Lhe
teacher. Butit did not. The meaning was constructed by the student
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who was teady and able to understand a diflerent point of viesw.
When the student revealed his original perspective, the leacher was
presented with the opportanity to intervene; but the contradiction
was construcied by the student.,

s exaonple, the teacher challenged the student's thinking
with questions. The questions provided a mechanism for (he
student to reveal very sophisticated understandings ol the events
and political subcurrents. The teacher never directly told the
student (o dook at the assassinalion as a catalyst rather than a
canse. She simply wanted 10 present a way for the student to
comsider ths perspective as an option. The student quickly em-
braced this view. Some other students in the class didn't distin-
push between a catalytic event and a causal evenl. They didn't
constiuct the same “contradiction” thal this student constiucted.
The teacher then divected the class discussion to other students
with subscquent questions such as: "“Who also thinks that war
wordd have just happened sconer?” “Why?” "Who disagrees?” “For
what teason?” Without acknowledging one answer as better than
another, cvervone can participate and listen to others.

10, Constructivist leachers allow wait lime alter posiug
queslions, I

Several vears ago, as part of its prolessional development
elforts, a school district hired a graduate student 1o lapescript
lessons inindividual classrooms. The project was organized (o
provide Teedback Lo teachers aboul their instructional practices:
several one-minuie snippets were tape recorded during a lesson,
and then vranseribed into writing for the teachers’ reflection. One
teacher, genetally acknowledged to be highly skilled, was appalled
to chscover that she asked and answered guestions in virtually the
samie breath. Students had no time (o thinlk about the questions
she acked and quickly learned simply Lo wail for her to answer her
OwW I questions,

Sunilarly, another teacher found out that she had inadvertently
orchestiated compelition in her classtroom. The first lwo or three

students to raise their hands were, by and large, the only ones ever

called o H o students didn't get their hands in the air immediately,
they were elfectively facked out of the “discussion.”

These two examples lustrate the importlance ol wait time. In
every classroom, there are students who, {or a variety of reasons,
are not prepared Lo respond Lo questions or other stimuli immedi-
ately. They process the world in different ways. Classroom cnvi-
ronments (hat require immediate responses prevent these students
from thinking through issues and concepts thoroughly, lovcing

Lthen, in elfect, Lo become spectators as their quicker peers reacl.

They learn over time that there’s no point in mentally engaging in
teacher-posed questions because the questions will have been
answered before they have had the opportunity to develop
hypotheses,

Another reason students need wait time is that, as we have
discussed, the questions posed by Leachers are not always the
questions heard by the students. The Gading gun approach to
asking and answering questions does not provide an opportunity
for the teacher Lo sense the manner in which most ot Lhe stucdents
have umderstood the questions. Besides increasing wait lirne aller
questioning in large-group lormats, we have had success with
posing questlions and then encouraging small groups of students
to consider them belore the whole group is invited back together
to report on Lhe deliberations, This format allows the leacher to
call on students (o deliver the group’s initial responses without
putting anyone on the spot. In addition, any student in the group
can submit a “minority report.” Thus, teachers lake sensilive
leadership over the orchestration ol classroom dialogue and pro-
vide opportunities [or all students Lo participale in dilfevent ways
while encouraging students’ intellectual autonomy with regard to
concept formation.

11. Constructivist leachers provide time for students lo
construct relationships and creale metaphors.

In one 2nd grade classroom, students were given magnets (o
explore. In a shorl time, alinost all of the students had discovered
that one end of a magnet atiracted the other magnet while the
opposite end vepelled it. Soon, most of the students discovered that
il one ol the magnels were turned around, the magnets thal had
aliracted each other now repelled each other. This activity took
nearty 45 minutes, during which some students went beyond these
initial relationships and joined forces with their peers to create
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magnetie "hains,” and to create patterns wiltliiron filings. A great
number ol relationships, patterns, and theovies were generated
dunimg this activity, and none of them came {rom the teacher. The
teacher stvactured and mediated (he activity and provided the
necessary time and material for leammning Lo oceur, but the students
constructed the relationships themselves,

Encouraging the use ol metaphor is anolther important way (o
faciitare Jearmnyg, eople ol all ages use metaphors (o bolsier their
tnderstandings ol concepts. One kindergarten student, aftera field
tp to pick strawberries at o local farm, ran home Lo his parents
saving “Yon should have been there, Tt was a red heaven.”

Al an mservice seminat ofllered o experienced teachers and
adonstrators on the topic of educational change, participants
were asked to think of metaphors foe the process ol change in their
work setimps One participant likened change to the making of
wine The seeds must be planted in fertile ground; the grapes must
be Boavested atthe right moment; and 1he wine then musl be aged
ovals o bottes, Another participant thought of educational
o lange as a symphony mch(;SU'ﬁ: There must be a conductor who
B decides what picces shall be played and who helps all the musi-
Crans Lo play togethers A thivd participant saw change as akin to
preparmg o meal: There is a chel who selects the memu, chooses
complementary condimenlts, apphies them accovding Lo a recipe
torwhing, and lets the Tood cook until it is ready for consumption.
NMetaphors hielp people to understand complex issues in a holistic
way and to timker mentatly with the parts ot the whole to delermine
whether the metaphor works, And all of this takes Lime.

12, Constructivist leachers nurture students’ natural curiosity
throuph [requent use of the learning cycle model.

The dearning evele model hag along history in science educa-
o Ve most popular deseription ol this model was published by
Atk and Karplus (1962). Uighlighting the important role ol
sell vepalanion in the learning process, the model describes cur-
nculim development and instruction as a three-step cycle.

First, the teacher provides an open-ended opportunity lor
students 1o interact with purposelully selected materiais, The
primaiy poal of this inital lesson is for students to generale
questions and hypotheses [rom working with the materials. This
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step has historically been called “discovery.” Nexl, the teacher
provides the "concept introduction” lessons aimed at focusing the
students’ questions, providing relaled new vocabulary, [raming
with students their proposed laboratory experiences, and so (orth.
The thivd step, "concept application,” comnpleles Lhe cycle afteronc
or more iterations of the discovery-concept introduction sequence.
During concepl applicalion, students work on new problems with
the potential for evoking a [resh look at the concepls previously
studied.

Note that (his cycle stands in contrast to the ways in which
most curricutlurn, syllabi, and published materials present leam-
ing, and the ways in which moslt Leachers were taught 1o tcach. In
the traditional model, concept introduction comes [irst. [ollowed
by concept application actlivities. Discovery, when it occurs, usu-
ally takes place alter introduction and application, and with only
the "quicker” students who are-able o [inish their application tasks
before the rest of the class.

Lel’s take a look al how this cycle evolved in a 9th grade earth
science classroom. In this classroom, the leacher told the students
aboul the Chineok winds, the warm, dry, fasi winds that blow down
from the Rocky Mountains into the region jusl east of the moun-
tains. The winds can be 40°-50° warmer than the surrounding air
In this example, the material made available [or discovery pur-
phoses was a scenario [or Lhe studenls to consider. The teacher asked
the students to work in small groups to generate a diagram thal
could explain why this occurrence might happen. As the groups
began Lo work, the teacher Jistened to his students’ deliberations,
intervening in different ways dependent on the course of the
dialogue occurring among the students. He asked a group that was
“stuck” 10 begin by drawing Lhe vegelation on Lhe sides of the
mountain. While trying to do the drawing, the sludents began to
talk about rainfall, where it comes from, the patterns of clowud
movement, and so on. At that point, the teacher maoved to a group
of students having a conversalion about how hot air vises. The
tcacher asked ancther group, “Why docs the warm wind move
down if hot air rises?”

One givl in the group said empbhatically, “That’s whal I don't
understand?” Music lo a conslruclivist leacher's eavs!
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The teacher said: “You know what your problem is now. Don'l
forget that the windI is Tast, 100.” And the teacher moved ou (o
students with whom he had nol yet interacted that day.

What was the concept introduction Lo {ollow this discovery
oppoctunity? The teacher wanted to introduce the concept of
achabatic pressure—a most sophisticated concept that without
consideration of heat gain and heatloss, wind speed, and moisiure
conditions s fargely inaccessible. The Chinook winds actlivity
allowed the teacher Lo assess what elements of the concepl are
within the students” intellectual reach.

* ke e

These 12 descriptors highlight teacher practices that help
students search for theiy own understandings rather than follow
other peoples logic. The descriplors can serve as guides that imay
help other educators forge personal interprelations of what it
means (o become a constructivist teacher
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