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Discussions

s schools provide greater

online access for students,

teachers and curriculum de-
velopers are looking for ways to en-
gage students in discussions with
peers at distant school sites and with
experts in a field of inquiry. Whar do
we know abour the usefulness of
these kinds of discussions?

We know that student engage-
ment in discussions is at the heart
of the kind of learning advocared
in many of the national standards
documents (NCTM, 2000; NRC,
1996), which urge thar students
regularly go beyond factual recall to
construct meaning grounded in ex-
perience. Such discussions are char-
acterized by students articulating
their own understandings, raising
questions, and examining others’ as-
sertions. In the process, the students
go beyond hands-on activities to in-
terpret and reflect on their experi-
ences and develop new understand-
ings of phenomena (Gallas, 1995).

In practice, despite the grear hopes
many educators hold for students to
have such meaningful discussions
online, our research indicartes thar
they rarely marerialize. Among class-
rooms participating in network science
projects, we found little discussion.
[nstead, most often we found simple
exchanges of factual information.
(iven our observarion thar most stu-
dents did not have the opportunity
to engage in such discussions within
their science classes, it should not be
surprising that they have difficulty
taking part in such discussions online.
(See More on Science and the Internet,
p. 48, for more information.)

Telecommunications

Participating in a productive discus-
sion requires many subtle skills, includ-
ing knowing how to phrase ideas clearly
and respectfully, how to be a good lis-
tener, and how to give constructve
feedback. The impersonal medium of
typed words—Iacking essential nuances
such as facial expression and voice in-
Hection—makes the Internet a hard
place to learn these skills, even when a
skilled moderator is invelved.

For these reasons, we believe that the
classroom and school are the places that
currently offer the best opportunities
for students to practice becoming
skilled participants in discussion. In
making this claim, we don't mean to
downgrade the value of the Internet in
the classroom; rather, our purpose is o
distinguish between uses of the network
that are likely to promote learning and
those that are not.

In keeping with the ideas develop-
ed in last month’s arricle (Coulter,
Feldman, & Konold, 2000), we see the
Internet as a powerful way to enrich
classrooms by giving students access to
information resources including current
and archival data and subject-matter
experts. As these resources are brought
into the classroom, students can de-
velop discussion skills as they work to-
gether to create an understanding of the
information they have collected. The
place to foster students’ learning, then,
is in the classroom as students strive to
integrate their firsthand experience and
the perspectives offered by remote data
and ideas. Through frequent opportu-
nities to debate, question, ponder, con-
jecture, and prove, students can trans-
form their experiences and the vast
amount of information available online
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from static, discrere facts into robust
conceptual frameworks—the markers
of real learning,

The Teacher’s Role: Leading

Productive Discussions

Though many see the Interner as a tool
to improve learning, its use cannot by
itself improve anything. A skillful
teacher must establish good teaching
and learning praﬁticas-;indudhlg
effecrive discussions—in the classroom.
Student access to the Interner can never
replace the teacher’s role. In fact, access
to vast amounts of information under-
lines the importance of the teachers
role in helping students sort and

select which information is accurate,
reliable, and helpful.

‘To make these ideas more concrete,
we offer an example of how a reflective
discussion supports student learning,
Bob Coulter was an elementary school
science teacher through June 1998. In
his fourth-grade class, some students
tracked bald eagle migraton to com-
pare the migration paths of eastern and
western eagles. Every other week, the
students downloaded the latest U.S,
migration data from the Journey North
Web site (www.learner.org/jnorth),
mapped the data, and developed pre-
liminary ideas about how the eagles’
migrations were similar and different
on each coast.

In the process of making these com-
parisons, students sometimes described
the behavior of an individual eagle and
used that description to bolster an as-

Teachers and curnculum

developers are looking for
ways to engage students In

discussions with peers at
distant school sites and with
experts In a field of inquiry.

sertion about how cagles (as a species)
behaved. When this happened, another
student or the teacher would inevitably
counter with a question about whether
that behavior was typical or unique to
that eagle. Students would then turn to
other migrarion dara ro make compari-
sons with eagles on the same coast, on
the other coast, or with data from a
previous year.

In the process of working with the
data they downloaded, students im-
proved their abilities to refine their as-
sertions, to substantiate them with data,
to challenge others’ assertions respect-
fully when they disagreed, and to ditter-
entiate berween whart one eagle did and
what was more typical of the species.
During the two months they were en-

gaged in this project, students also de-

More on Science and the Internet

This article i the second of four based on the recently published book, Network Science
a Decade Later: The Internet and Classroom Learning (Feldman, Konald, & Coulter, 2000),
The authors research focused on "network science’—science curmicula that make use of

online communities and shared sets of data to support students learing sclence,

Funded under grants from the National Science Foundation (RED-9454704, RED-
3155743, and REC-9725228), their research examined the goals of these curricula and
the actual experiences of teachers and students as they participated, Rather than seeing
the Internet as a certain road to educational reform, the authors found that the Internet’s
greatest effects are felt in classes where teachers and students are already engaged in
nquiry-based methads of teaching and learning. For more information about the book,

see http://teaparty.terc.edu/book/,
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veloped a better sense of scientific in-
quiry as they became more accustomed
to withholding judgment until they ob-
tained further data and moditying their
tentative conclusions when dara didnt
support what they claimed.

[n this fourth-grade class, student—
student and student—teacher interac-
tion in the discussion supported
everyones learning as students offered
conjectures and the class sought to
prove or disprove them through care-
ful analysis. Students floated ideas
and offered counter-examples. Over
the course of the discussion, a more
sophisticated understanding of eagle
migration emerged. |

Thus the students engaged in this
project developed their ability to
compare and contrast eagle behaviors
as they documented and described
general trends in the western eagles.
These included spending the winter
tarther north than their eastern coun-
terparts, leaving ftor the spring nest-
ing grounds carlier, and traveling far-
ther north into Canada during
annual migrarion. Students were also
able to document a plausible explana-
tion for this phenomenon as they
compared temperatures, finding the
western region consistently warmer at
comparable latitudes.

The reflective discussion in this
fourth-grade class contrasts sharply
with more common patterns of class-
room interaction. A traditional class
usually uses the Initiate-Respond-
Evaluate (IRE) process. The teacher se-
lects and poses a factual quesdon (e.g.,
In which direction do eagles migrate in
the spring?) and calls on a student who
offers a response. The teacher then
evaluates its correctness. Though there
certainly are appropriate situations in
which the teacher will gauge student
understanding of basic factual marerial,
to call such an exchange a discussion is
to miss the richness of discussions such
as the example oftered above. (For more
on discussions see Feldman, Konold, &

Coulter [2000], pp. 79-806.)



lypical IRE classroom interactions
are most often teacher-directed pursuits
of a predetined answer—usetully
thought of as a factual exchange rather
than a discussion. We suggest that the
term eliscussion be reserved for a dia-
logue that invelves the construction of
meanings by the participants. Facrual
exchanges can provide the data or ideas
that spark a good discussion, burt they
are not in and of themselves discussions
because the mere accumulation of
factual informarion doesn’t constitute
learning. It is only through reflection
and discussion thar discrete facts lead
to greater understanding,

Learning to participarte effectively in
a discussion will be hard work for many
of your students, requiring them to
learn certain norms that are quite dif-
ferent from typical patterns of class-
room discussion. |he teacher’s role is
to establish, model, and reinforce these
norms, including;

e listening carefully to one’s peers,

* raking responsibility for understand-
ing others” arguments,

* asking for clarification from peers
and rhe reacher as needed,

* demonstrating curiosity and open-
ness to new ideas,

* showing skepticism and insistence on
evidence to validate claims, and

* valuing hypothetical reasoning,

These norms suggest that learning to
engage in a discussion is not simply a
matter of acquiring various discrete,
easily measured skills. To a l-a_t'gE extent,
these norms—values, agreements, and
conventions—are at the heart of in-
quiry, best learned within a group as
members negotiare ways of communi-
cating and working with one another
in 4 common pursuit of understanding.
[ndeed, discussions as we are describ-
ing them should not be thought of
simply as an oprional pedagogic de-
vice. Rather, learning a subject well
requires intensive discourse in that

field, wherther it be mach (Mokros,
Russell, & Economopoulos, 1995),

In practice, despite the great
hopes many educators hold
for students to have
meaningful discussions online,
our research indicates that
they rarely materialize.

science (Gallas, 1995), social studies
(Lindquist, 1995), literature (Brady &
Jacobs, 1994), or any other discipline.

Online Exchanges: Supporting
Classroom Discussion

A productive relationship developed a
few years ago between two elementary
classes participating in Classroom
FeederWatch, sponsored by the
Cornell Lab of Ornithology (hrtp://
birdsource.cornell.edu/cfw/index.
html). Separated by hundreds of miles,
these classes combined research, field
observations, and nerwork communica-
tions to enhance students’ (and teach-
ers’) understanding of birds.

On learning that the feeder put up
by Cathy Burge’s class in Racine, Wis-
consin, was not attracting any birds, Pat
Hughes' class in Harleysville, Pennsyl-
vania, arranged to share observations
and bird counts from its feeder, The
Wisconsin students, in turn, read abour
and discussed characteristics and behav-
iors of birds sighted by their partner
class in Pennsylvania. They wrote re-
ports of what they had learned and sent
copies of these to their partner school.
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In onc of these reports, the students
in Pennsylvania read that mourning
doves coo. This prompted some lively
discussion, and some doubr, because
they had never heard any such sound—
they had been watching the birds
through their large classroom window.
After making additional observations
outside, they e-mailed confirmartion to
Wisconsin that, indeed, mourning
doves make cooing sounds. (Burge, per-
sonal communication, December 23,
1997; Hughes, personal communica-
tion, December 18, 1997)

This exchange was beneficial to both
classes. Shared data and informarion
prompted questions and further obser-
varions in one class, and in both classes,
deeper discussions about bird behavior
developed. The students” opportunity
to write for an authentic audience and
their sense that their work was part of a
“real-world” project—mnor just for a
school assignment—no doubr contrib-
uted to the success of the collaboration.

Reflecting on the project, Burge
credited the collaboration for keeping
her and her students involved in the
bird study until birds eventually ap-
peared at their feeder (in contrast to an-
other teacher in her school, who aban-
doned the curriculum after a couple of
weeks withour any birds at the feeder).

Although the network connecrion
served to keep interest alive, note that
according to both teachers’ accounts,
the significant discussions occurred
within each of the classes, not between
them. The items exchanged—e-mail,
reports, drawings, and the like—be-
came valuable resources to aid discus-
sions. As the students in Pennsylvania
debated among themselves the issue of
whether mourning doves cooed, their
teacher helped them develop and inter-
nalize the discussion norms. They
needed to listen to each other carefully,
assume responsibility for understanding
others arguments (in this case, from
the students in Wisconsin), and insist
on evidence before moditying their be-
liefs. In this case, they were able to

Continvied on page 6.

Leaming & Leading with Technolagy



Telecommunications
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research protocol to include outdoor
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Effective Discussions

in a Networked World
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