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Knowledge-Building Environments (KBEs)

Almost all of the innovative work in the learning sciences and instruc-
tional design today comes from the constructivist paradigm, in which
knowledge is viewed as humanly constructed. When compared to conven-

tional instructivist pedagogy, the various constructivist approaches appear
to be fundamentally the same. Yet there is reason to believe that there are
deep differences among constructivist approaches and their intellectual
bases and that further progress will require that these differences be
brought into the open. There is a difference central to the design of edu-
cational technologies in the so-called knowledge age. The difference is be-
tween designs for constructive work around available knowledge versus
constructive work aimed at generating new knowledge. This distinction of
' old knowledge versus new knowledge is elaborated below in light of

" knowledge age challenges for education.

: The ability of a society to generate new knowledge is coming to be seen
asa major determinant of the health and wealth of nations (Romer 1993)

g and education as the foundation of that ability {Drucker 1994). “Knowl-

d edge-building” is the term used to focus on the new knowledge challenge.

: Two key points: Most educational technology, including modern con-
structivist technology, does not address the new knowledge challenges but
instead reproduces approaches adapted to the acquisition of old knowl-
edge; and environments designed for the creation and improvement of
new knowledge—knowledge-building environments—are better suited to
the new knowledge challenge.

The adage “there’s nothing new under the sun” reflects the fact that it is
difficult to pinpoint the time when an idea first enters our culture;
nonetheless, some ideas clearly entered before others, and many can be
dated, if only approximately. The distinction between extant and new
i knowledge is becoming increasingly important to knowledge age consid-
erations. The distinction between learning and knowledge-building cap-
tures this important difference. Learning is a process through which a per-
son’s beliefs, attitudes, or skills change and grow. It encompasses all those
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means by which our cultural heritage is passed from one generation to the
next. Knowledge-building, by contrast, involves the creation of new

knowledge.

Throughout most of history, learning constituted an adequate objective
for education, because knowledge was not thought of as advancing; it was
thought to be in greater danger of deteriorating or getting lost. Perhaps
not until the curriculum reforms of the 19505 did the idea become firmly
established that knowledge is continually advancing and that the schools
accordingly have a responsibility to keep students abreast of it. The knowl-
edge age adds a new requirement: Students must learn how to contribute
to the production of new knowledge. This is a radically different challenge
for education—different from both the ancient challenge of cultural
transmission and the more recent challenge of lifelong learning.

Knowledge-building that makes headlines produces ideas that are new to
the world. However, authentic knowledge-building can also occur through
the production of ideas that are new to the participating community. Much
of the work of scientists, for instance, is devoted to reconstructing the work
of their colleagues (Dunbar 1995). This reconstructed work then becomes
community knowledge—a form of new information and shared intellec-
tual property that other community members can all build on. This chal-
lenge of creating community knowledge and continually improving it is
what distinguishes knowledge-building classrooms from classrooms in
which learning (including “constructivist” learning) is the focus. When
people set out to create knowledge, they are embarking on a different kind
of enterprise from those who set out to learn. That difference is elaborated
below, after a brief review of current learning technologies.

Old Learning Technologies and Modern Parallels

Old: one-to-one conversation and tutoring

New: e-mail, telementoring, intelligent tutoring systems

One-to-one interaction is regarded as an educational ideal. Efforts to real-
ize this ideal through information technology have included intelligent tu-
toring systems and telementoring. Intelligent tutoring systems, like human
tutors, are expected to respond flexibly to student inputs so as to optimize
progress toward a learning objective. Telementoring involves one-to-one
interchanges between tutor and student, as well. It typically relies on e-mail
exchanges between an individual student and someone more expert in the
domain (Meils 1997). Its success is highly dependent on the match between
mentor and student, and it is difficult for benefits to spread beyond the
dyad. Common to both old and new one-to-one approaches is their typi-
cally asymmetric character. The tutor or mentor, whether human or ma-
chine, is in charge and directs the learning process. The tutor attempts to
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understand or diagnose the learner’s processes, but the learner is not af-
~ forded insight into the tutor’s thinking. Within a KBE, by contrast, tutors
- and mentors join the community as expert learners, exploring ideas at the
growing edge of their understanding. All members engage in self- and
group assessment, with mentors extending their own knowledge and mod-
eling the process rather than simply assuming diagnose-and-answer roles.

- Old: small-group discussion

- New: threaded discourse, online forums, bulletin boards

~ Small-group work has been the principal way of breaking the pattern in
which all communication is mediated through the teacher. Substantial re-
sponsibility is transferred to students, and interactions can be quite pro-
ductive. However, it often proves unmanageable unless the groups have
definite and limited tasks; but this reduces the responsibility assumed by
the students. Without a facilitator, there is a tendency for discussions to be

' dominated by outspoken students. Knowledge generated in small groups
tends to be ephemeral, with no recording of it and no teacher to serve as

' the corporate memory; and what is produced in one group is not readily
available to others. Threaded discourse, now a standard adjunct to course
delivery systems, mirrors small-group discussion. Problems with threaded
discourse parallel those of small-group discussions, with fewer of the ad-
vantages. The first entries set the discourse, with subsequent entries mov-
ing farther from the initiating goal, seldom establishing a higher-level goal
than the first entry. And threads encapsulate ideas, eliminating potential

cross-thread synergies. Revision is typically not permitted (to preserve the

' discourse in its original form), but this encourages a rambling discourse.

. The strict downward-branching format of threaded discourse discourages

' rising above to some more integrated framework. Participants typically
have only two options—to branch downward from an existing entry, or to
start a new thread. In KBEs, by contrast, conversations can move not only
downward but also upward to a higher level of integration and horizon-

- tally to create connections across different threads and discourses.

- Old: large-group lectures

New: broadcast media, online lectures, listservs

New media for large-group interactions actually reinforce rather than di-
minish centralized control, in that they increase the separation between
the teacher in charge and the learners. Much of the popularity of these
media arises, of course, from the fact that they do not fundamentally al-
ter the character of educational discourse and therefore require no basic
change. This is signaled by the common expression of “putting a course
online”—implying, as is often the case, that it simply involves importing
old material into a new medium. By contrast, KBEs provide a forum

Enowledge-Building Environments {KBEs) 395







