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In this paper we describe the sociotechnical
structures of the Inquiry Learning Forum
(ILF), a Web-based professional development
tool designed to support a community of
inservice and preservice mathematics and
science teachers creating, sharing, and
improving inquiry-based pedagogical
practices. Founded in our previous research
and consistent with our pedagogical
commitment, the technical structures of the
ILF have been designed around a
“visiting-the-classroom” metaphor. This
decision was based on our belief that teachers
need to be full participants in, and owners of,
their virtual space for meaningful interaction
to occur. The hallmark of this environment is
that teachers with a broad range of experience
and expertise can come together in an on-line
environment to observe, discuss, and reflect on
pedagogical theory and practice anchored to
actual teaching vignettes. The goal of this
paper is to share how we instantiated our
pedagogical commitments and to describe the
challenges we faced during the design,
development, implementation, and analysis of
the ILF. Toward this end, we walk the reader
through our design and implementation
process, highlighting our change in focus from
usability to sociability issues, and movement
from conceiving the ILF as an electronic
structure to a sociotechnical interaction
network.

Research, theory, and the teaching standards
of the professions (e.g., American Association
for the Advancement of Science, 1993; National
Council of Teachers of Mathematics, 1989; in
press; National Research Council, 1996) have
firmly established the importance of active
learning environments in which learners engage
in conversations and inquiry that authentically
establish the relevance and meaning of mathe-
matics and science concepts. Consistent with
this belief, a number of writers have called for
new pedagogical models that move from a
didactic approach to a learner-centered ap-
proach (Barab, Hay, Barnett, & Keating, 2000;
Duffy & Jonnasen, 1992; Land & Hannafin, 1996)
as well as for tools and structures that provide
ongoing support needed for change. However,
an examination of mathematics and science
teaching practices in the K–12 schools provides
little evidence of such a shift in practice (Cuban,
1993; Ruopp, Gal, Drayton, & Pfister, 1993). In
fact, much of the classroom research has found a
disconnect between calls for reform and actual
classroom practice (Huinker, 1996; Huinker,
Coan, & Posnanski 1999; Niederhauser, Salem,
& Fields, 1999; Richardson, 1996; Stofflett &
Stoddart, 1994; Tobin & Gallagher, 1987). Secon-
dary classroom interactions are still dominated
by whole-class noninteractive activities and in-
dividual seatwork, where “instruction remains
primarily didactic, dominated by lecture,
demonstration, textbook readings, and
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memorization” (Stofflett & Stoddart, 1994, p.
32).

Why has the change that so many have advo-
cated been so slow to occur? Perhaps one
answer lies in the way teachers are being trained
for this shift in teaching. We believe that new
pedagogical models for professional develop-
ment that move us from a traditional didactic
approach to a learner- or community-centered
one are needed (Barab & Duffy, 2000; Duffy,
1997; Duffy & Jonnasen, 1992; McCombs &
Whisler, 1997). As of yet, however, there are few
demonstrably effective models that provide on-
going support for change. One reason for this is
that models cannot simply be imposed; rather,
we must create environments that provide
teachers with ongoing supports for change that
are situated in and address their everyday
pedagogical needs (Smylie & Conyers, 1991).
Most critically, perhaps, change efforts have
often been unsuccessful due in large part to the
lack of a culture of sharing among teachers
(Chism, 1985). Teachers do not have the oppor-
tunities to participate in discussions that
promote change such as discussing, sharing,
and thinking about their practice (Darling-Ham-
mond, 1997). While stating it somewhat strong-
ly, Miles (1995) put it directly.

Let’s frame the issue in extreme terms. A good deal of
what passes for “professional development” in schools
is a joke—one we’d laugh at if we weren’t trying to
keep from crying. It’s everything that a learning en-
vironment shouldn’t be: radically under resourced,
brief, not sustained, designed for “one size fits all,” im-
posed rather than owned, lacking any intellectual
coherence, treated as a special add-on event rather
than as part of a natural process, and trapped in the
constraints of the bureaucratic system we have come to
call “school.” In short, it’s pedagogically naive, a
demeaning exercise that often leaves its participants
more cynical and no more knowledgeable, skilled, or
committed than before. (Miles, 1995, p. vii)

Finally, and most critically, change has been
slow simply because the culture of teachers
sharing pedagogical strategies is not well estab-
lished.

We believe that new models for professional
development are needed, models that foster a
culture of sharing, and provide sustained sup-
port (i.e., knowledge networks) for teachers as

they evaluate both their beliefs and practices
(Guskey & Huberman, 1995; Richardson, 1990).
Our research and instructional design efforts
revolve around the creation of a Web-based
professional development system, a system that
is based on “learning” and “community”
models rather than “instructional” models of
professional development (Barab & Duffy,
2000). Our situated perspective is consistent
with the current theory and practice in teacher
professional development, indicating that
change is more likely to be effective and long-
lasting if the teachers are allowed to build vital
relationships with each other (Mevarech, 1995;
Richardson, 1990).

In this paper we initially focus on the
electronic portion of the Inquiry Learning
Forum (E-ILF), a Website designed to support a
virtual community of inservice and preservice
mathematics and science teachers sharing, im-
proving, and creating inquiry-based pedagogi-
cal practices. We use the notation E-ILF to
distinguish the Internet site from the broader
ILF community, which includes people as well
as other social relations and entities. It is also im-
portant to note that this Website was initially
named the Internet Learning Forum, but, as
presented below, a series of events resulted in a
name change to the Inquiry Learning Forum.

While our initial development focus was on
the E-ILF, a full appreciation of the context of
ILF use requires us to broaden our discussion to
include those decisions also, resulting in a focus
on the technical and more social structures that
influence and facilitate member participation in
the ILF community. As such, both our recent
design process and the latter half of this paper
move from a focus on design and usability is-
sues toward examining relevant sociability is-
sues. Sociability refers to those social policies and
technical structures that support the
community’s shared purpose and social interac-
tions among group members (Preece, 2000). It is
one challenge to develop usable technical struc-
tures to support human-computer interactions
and another to develop technical structures that
support human-human interactions as mediated
through technology (Barab, in press).

The ILF is designed to support teachers with
diverse experience and expertise coming
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together in a virtual space to observe, discuss,
and reflect on pedagogical theory and practice
anchored to actual teaching vignettes. The
design centers around the vision of a com-
munity in which teachers can virtually visit each
other’s classrooms to observe and discuss ap-
proaches to teaching mathematics and science
topics. The ILF Website is meant to support a
distributed group of teachers in making the tacit
knowledge involved in their teaching explicit so
that it can be shared with others and, in turn,
aiding other teachers in making that explicit
knowledge a tacit part of their practice. While
some designers may opt to support this process
through electronic performance support sys-
tems (Levin, Riel, Miyake, & Cohen, 1987;
Schwen, Kalman, Hara, & Kisling, 1998), our
design was predicated on a different set of
theoretical commitments.

We begin this paper with a description of the
foundational design commitments that have
guided the conception, design, and building of
our professional development environment.
Then we lay out the design trajectory of the ILF,
tracing the evolution of the design through a
series of decisions, usability tests, and revisions.
We use a series of screen shots to illustrate our
design trajectory. After discussing the initial
analysis, design, and development, we then
focus on this process of supporting sociability.
The current ILF, what we came to view as a
sociotechnical interaction network—a STIN
(Kling, McKim, Fortuna, & King, 2000)—is
described and contextualized through descrip-
tions of ILF members’ experiences. We use the
term sociotechnical interaction network to capture
the complex sociotechnical arrangements in-
volved in a technology-intensive project, em-
phasizing the reciprocal character of the
interaction among people, among people and
equipment, and even among sets of technical
structures and political climates. Lastly, we pro-
vide user cases of three ILF members and reflect
on the relationship of our design commitments
and the current design, and offer our recommen-
dations for using the Internet to foster teacher
professional development.

GUIDING DESIGN COMMITMENTS

In this section we present the three design com-
mitments that have guided the development of
the E-ILF. The E-ILF was developed around a
“visiting-the-classroom” metaphor and with the
belief that teachers need to be full participants in
and owners of their virtual space. It also focuses
on supporting knowledge networking as the
creation and use of knowledge among teacher
practitioners, that is, a dynamic, open process
that arises from the synergy and interaction of
the members of the teaching community. With
this in mind, we will examine the three design
commitments that guided the design and
revisions of the E-ILF: (a) visiting the classroom,
(b) knowledge networking, and (c) building
community. Underlying all three of these design
commitments is a philosophical commitment to
situated cognition.

A central assumption to many of the inter-
pretations of situated cognition is the mutual
relation of content and context, of individual
and environment, and of knowing and doing,
and the conviction that learning is always
situated and progressively developed through
activity (Barab et al., 1999; Brown, Collins, &
Duguid, 1989; Lave, 1988; Lave & Wenger, 1991;
Young, 1993). Many situativity cognitivists have
argued that concepts and practices are tools, not
self-contained entities, that can only be fully un-
derstood through an appreciation of the contexts
in which they are used and applied. Therefore,
understanding the practice of teaching or the no-
tion of inquiry-based teaching involves more
than acquiring information, but actually invol-
ves building an increasingly rich implicit under-
standing of the practices as well as context in
which teachers engage in these practices. How-
ever, some situativity theorists emphasize the
reciprocal character of the interaction in which
individuals, in addition to cognition and mean-
ing, are considered socially and culturally con-
structed (Lave, 1988, 1993; Roth, 1996).

In these latter situative theories, interactions
with the world are viewed as not only produc-
ing meanings about the social world, but also as
producing identities; that is, individuals are fun-
damentally constituted through their relations
with the world (Barab & Duffy, 2000; Lave, 1993;
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Lemke, 1997; Walkerdine, 1997; Wenger, 1998).
These anthropological accounts of situatedness
focus on communities and what it means to
learn as a function of being a member of a com-
munity. This shift in the unit of analysis from the
individual context to the community context
leads to a shift in focus from the learning of skills
or developing understandings to one in which,
“developing an identity as a member of a com-
munity and becoming knowledgeably skillful
are part of the same process, with the former
motivating, shaping, and giving meaning to the
latter, which it subsumes” (Lave, 1993, p. 65).
More generally, our belief in the reciprocal rela-
tions of individuals, content, and context and the
situatedness of meaning provide an important
framework for our three design commitments
(and the E-ILF) presented below.

Visit-the-Classroom Metaphor

It is our conviction that professional develop-
ment models should be targeted toward foster-
ing a culture of sharing, and providing
sustained support for teachers (i.e., knowledge
networks) as they evaluate both their beliefs and
practices (Heaton & Lampert, 1993). As such, a
crucial design challenge is to develop par-
ticipant structures that represent and facilitate
the sharing of tacit knowledge, a process that is
central to effective knowledge networking
(Brown & Duguid, 1998; Nonaka & Takeuchi,
1995). However, as pointed out by Lampert
(1998), the actual practice of teachers sharing
what happens in their classrooms with other
teachers is not common.

More common in teaching is the individual prac-
titioner who reasons privately about what is good,
right, and true often while fending off the barrage of
pedagogical solutions that are promoted by teacher
educators, policy makers, curriculum developers, re-
searchers, and administrators. (p. 54)

Traditional models of professional develop-
ment tend to tell teachers what is “good, right,
and true,” presenting best practices of teaching
as clearly defined and minimizing the situated
complexities of everyday practice (Clark &
Lampert, 1986; Greeno & Goldman, 1998). How-

ever, when one enters the classroom and looks at
the complexity and disorderliness of practice,
especially inquiry-based classrooms, another
story unfolds (Barab, Hay, Barnett, & Squire,
2001; Lampert, 1990). The complexities inherent
to inquiry-based classrooms arise precisely be-
cause students are engaged in learning the sub-
ject matter by doing as opposed to simply being
told about it. It is how to function in the context
of complex classrooms, not some orderly
delivery of “best practices,” that teachers need to
observe, discuss, and evolve if professional
development is going to stimulate the use of
teaching methods that promote student engage-
ment and inquiry.

Observing and reflecting on actual classroom
experiences provides powerful learning oppor-
tunities. Teacher discussions and relationships
should be anchored to their actual teaching
practice. In particular, the craft of teaching con-
sists, in large part, of tacit skills and knowledge
that are not easily shared in words alone. Hence,
an important starting point for sharing practices
in a community of teacher practitioners is
through visiting each other’s classrooms to ob-
serve the craft of teaching as a basis for analysis,
discussion and reflection. Live visits, however,
are fleeting, one-time experiences that are dif-
ficult to manage,. This limitation can be ad-
dressed, in part, by using video to capture and
share teacher classroom experiences.

We acknowledge that video-based classroom
observations are significantly impoverished
compared to the experience of actually visiting a
classroom. In addition, video-based lessons are
often misinterpreted because the viewers may
not know the teacher, the classroom culture, the
needs and issues of individual students, and the
cultural norms of the community (Hatano & In-
agaki, 1998). A video of a classroom also lacks
the interactivity and a certain amount of invest-
ment that one experiences during a live visit.
However, video cases also have their ad-
vantages, providing a jumping-off point for dis-
cussion, allowing the same user multiple
viewings of the same episode, supporting multi-
ple perspectives all reflecting on the same video.
Evaluation of one video-based teacher prepara-
tion program, Strategic Teaching Framework,
demonstrated its effectiveness in promoting
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meaningful teacher reflection for both preser-
vice (Lambdin, Duffy, & Moore, 1997) and inser-
vice instruction (Chaney-Cullen & Duffy, 1998).

Knowledge
Creation–Management–Networking

Traditional teacher professional development is
based on a hierarchical model of expertise and
on a transmission model of teaching; that is, one
either goes to an expert information resource or
“receives” professional development from ex-
perts (Asayesh, 1993; Smylie & Conyers, 1991).
Effective instruction in this traditional paradigm
is that which is well organized, prepared, and
presented to the learner in a context where clear
communication is the goal. Lakoff and Johnson
(1980) have labeled this model as the conduit-
container model. Basically, knowledge con-
tained in the head (container) of the
teacher–instructional designer is moved to
another container through words or graphics or
video and sent along a conduit (reading, listen-
ing, etc.) to the learner who takes the informa-
tion out of the words or graphics or video and
stores them in his or her head. Many programs
of teacher professional development operate on
exactly this model. Teachers come to
workshops, attend classes, or go on-line in order
to capture the expert knowledge contained
therein. Armed with this new knowledge, they
can then change the way they teach.

There are numerous efforts to develop infor-
mation resources for teachers to use to add to
their knowledge base. The Concord Consortium
(Tinker, 1998), Pathways to School Improve-
ment (North Central Regional Educational
Laboratory, 1999), and Link2Learn (Link2Learn
& Commonwealth of Pennsylvania, 1997), are
among the better of these environments, but still
are based on providing information rather than
fostering the development of a knowledge net-
work among a community of teachers. The
University of Maryland and Baltimore Schools
(Rose, Ding, Marchionini, Beale, & Nolet, 1997)
have been focusing on the development of a
library of videos that teachers can access; that is,
a library model of information. The SRI Interna-
tional project, Tapped-In (Schlager & Schank,

1997), is more interactive than the previous ex-
amples, and provides synchronous spaces
where professional developers can work with
and support collaboration among their teachers.
While this prior work certainly informs our own
design and research agenda (e.g., video access
and indexing, teacher goals and what teachers
find useful in the environments, organizational
structures, social support structures, etc), our
emphasis is on knowledge networking among
teachers and on fostering and supporting a com-
munity of practitioners through virtually visit-
ing each other’s classrooms. Additionally, the
ILF is based on a quite different view of
knowledge.

Fahey and Prusak (1998) make a distinction
between knowledge and information. Accord-
ing to them, knowledge is not an object put in a
drawer and pulled out when necessary situa-
tions occur. Instead, knowledge is “in constant
flux and change. It is central to day-to-day doing
and being. Individuals create it and it is largely
self-generating” (p. 266). Put succinctly,
knowledge is effective action in situ (Brown &
Duguid, 1998; Duffy & Cunningham, 1996;
Maturana & Varela, 1992; Nonaka & Takeuchi,
1995; Orr, 1990). For example, we consider a
skilled reader as one who participates effectively
in the literate community, rather than one who
has acquired a large vocabulary and com-
prehension skills. Likewise, an effective teacher
is one who participates in a community of
teachers by using the tools and other mediation-
al means to accomplish outcomes that are recog-
nized as effective within that community.
Moreover, knowledge connects, binds, and in-
volves individual users. Therefore, knowledge is
inseparable from the individuals who build,
transmit, and leverage it, and knowing is a
process of connecting, not acquiring. The crea-
tion and sharing of knowledge is not putting bits
in a box, but involves creating a flow of “value-
added” information among individuals.

An important part of a professional develop-
ment structure like the ILF is to offer tools that
allow participants to better connect with the
community and construct knowledge. Video-
based episodes provide access to teachers acting
effectively (and sometimes ineffectively) in the
instructional context. Artifacts such as lesson
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plans, examples of students work, and class-
room resources are additional tools. One of the
most powerful tools for professional develop-
ment is discussion and reflection. However,
these processes are not simply a matter of trans-
lating tacit knowledge into explicit knowledge,
but rather constructing additional or com-
plementary knowledge. In other words, creating
a dialogic form of something previously con-
structed through observations. The Web forum,
like the video and artifact, is an archive that can
be visited and revisited as a springboard for fur-
ther knowledge construction.

Commitment to Community

Lave and Wenger (1991) used the term com-
munities of practice to capture the importance of
activity in binding individuals to communities,
and in communities legitimizing and develop-
ing individual practices. While communities
come in many shapes and sizes, in brief, a com-
munity of practice involves a collection of in-
dividuals sharing mutually defined practices,
beliefs, and understandings over an extended
time frame in the pursuit of a shared enterprise
(Barab, McKinster, & Scheckler, in press;
Wenger, 1998). The shared experiences of a com-
munity come to constitute a collective repertoire
of activities and means of participation (that can
include knowledge) that is continually
negotiated anew through each interaction. Barab
and Duffy (2000) stated that when learning oc-
curs as part of a community of practice, mem-
bers interacting with this community have
access to this history of previous negotiations as
well as responsiveness from the current mem-
bers on the functional value of a particular prac-
tice, solution, or finding.

Collaboration among individual community
members allows them to view one another as
part of a collective whole working toward the
joint goals of the community and its members.
As such, a community is an interdependent sys-
tem defined by the collaborative efforts of its
members (Barab et al., 1999). Being a member
entails being a part of this network. This invol-
vement is what is established in Brown et al.’s
(1993) community of learners or Scardamalia

and Bereiter’s (1994) knowledge-building com-
munities. Students in these settings work col-
laboratively on projects that become part of a
larger group effort. This community-based and
situated perspective is consistent with current
theory and practice regarding teacher change
and continuing professional development:
Change is more likely to be effective and long-
lasting if the teachers are allowed to build
relationships with each other (e.g., Mevarech,
1995; Richardson, 1992).

Consistent with the belief that learning is a
participatory process that involves doing, be-
coming, and belonging, not simply acquiring,
many educators are looking toward the design of
communities of practice as environments to sup-
port learning (Bielaczyc & Collins, 1999). A key
assumption underlying community models for
supporting learning is that developing an iden-
tity as a member of a community and becoming
knowledgeably skillful are both part of the same
process, with the former motivating, shaping,
and giving meaning to the latter (Barab & Duffy,
2000; Lave, 1993). From this perspective, teacher
professional development should involve par-
ticipatory ownership by teachers, in which the
development of identity in the community and
becoming knowledgeably skillful are part of the
same activity. A strong implication of this is that
a culture of learning must become an integral
part of the teacher’s ongoing practice, with learn-
ing being characterized by a process of “change”
in the way in which participation in the com-
munity is enacted. A second implication is that
learning is primarily the development of explicit
and tacit knowledge achieved through active
participation within the community.

THE VISION TAKES SHAPE (FALL 1999)

The ILF was conceived through informal faculty
discussions, drawing on previous research and
theory (Barab & Duffy, 2000; Chaney-Cullen &
Duffy, 1998; McMahon, O’Neill & Cunningham,
1992) and took shape within a unique graduate
seminar in the spring of 1999 during which a
working prototype was produced. Since this
time, the ILF has undergone numerous design
iterations as we struggle with the question of
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how to build a community of practice in an
electronic environment. This section will
describe the initial conception and the design of
the E-ILF.

Six faculty and 15 graduate students
gathered in a seminar to explore what a Web-
based professional development system predi-
cated on a community model would look like
and to subsequently develop a prototype for
such a system (MaKinster, Barab, & Keating,
2001). As a project-based learning experience,
the driving question for this class was “How do
we design an on-line community that promotes
the professional development of preservice and
inservice math and science teachers?” The goal
for the semester was to design a prototype of a
Website that would support such a community.
Students engaged first in a review of the litera-
ture of on-line communities, knowledge net-
working, communities of practice, and
professional development. Additionally, the
students began evaluating on-line structures
and designs that promoted the building of
community.

Three distinct audiences for the ILF were
identified: (a) preservice teachers, (b) novice
teachers (1–5 years’ experience), and (c) veteran
teachers (5+ years experience). A targeted needs
analysis was conducted with a small sample (5–
10) of teachers from each group. A needs
analysis is an essential element of the design
process that allows one to identify the problems
and concerns of a potential audience (Kaufman,
1986). The preservice teachers, including both
undergraduate-level education majors and field-
based student teachers, completed a written sur-
vey designed to assess their perceived needs and
the types of professional development experien-
ces they have found most valuable thus far. The
five inservice teachers were interviewed using a
similar set of questions.

The needs analysis provided a foundational
understanding of the issues and concerns most
important to potential future members of the
ILF. The findings were similar to the needs and
concerns of preservice and inservice teachers
discussed in the literature (Adams & Krockover,
1997; Hewson, Tabachnick, Zeichner, & Lem-
berger, 1999; Simmons, et al., 1999; Strage, & Bol,
1996). Preservice teachers expressed a desire to

obtain more field experience and were usually
more concerned about lesson plans and class-
room management issues, whereas veteran
teachers often wanted to discuss deeper
pedagogical and curricular issues with their
peers. For example, several inservice teachers
expressed concern about and interest in specific
teaching strategies, such as inquiry-based learn-
ing, rather than the basic classroom manage-
ment issues emphasized by preservice teachers.
Both groups expressed an overwhelming desire
to interact with, share, and learn from other
teachers. In addition, the inservice teachers
stated that teacher training programs and
professional development workshops often
failed to address many of their curricular and
pedagogical concerns. The needs analysis
reiterated the strength of using the visit-the-
classroom metaphor to address the needs of
these teachers.

During the latter half of the course, there
were parallel design teams consisting of 3–4 stu-
dents. Each group used rapid visual prototyping
(Tripp & Bichelmeyer, 1990) to develop a
prototype environment that would inform our
attempts at building a community of practice
and supporting teachers in virtually visiting
classrooms. The design that was adopted relied
heavily on the visiting-the-classroom metaphor
and incorporated the navigational use of a
school hallway that was eventually to become
the home page of the E-ILF prototype (see Fig-
ure 1 for screenshot of the initial home page). In
addition, we decided to support this metaphor
by finding a means of sharing videos of actual
classroom practice over the Internet (see Figure
2 for a screenshot of the initial classroom page).

The next step in our development process in-
volved videotaping several science and mathe-
matics teachers in their own classrooms. The
teachers were encouraged to teach a lesson with
which they were comfortable and that they
thought was inquiry-based. When the taping
was concluded, the ILF team recorded a debrief-
ing session-discussion with each teacher in a
manner that would capture their reflections and
thoughts about the implementation and some of
the decisions they made during the lesson.
These reflections were transcribed and given
back to the teachers so they could edit them into
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Figure 1 First iteration of the ILF home page, consisting of links to the VISIT CLASSROOMS, IILF

OFFICE, MY DESK, LOUNGE, LIBRARY, AUDITORIUM, and NEWS.

Figure 2 First iteration of a specific CLASSROOM, including links to an overview of the lesson,
reflective commentary, descriptions of teaching activity, lesson plans, and
connections with both state and national standards (not visible on this screen shot).
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a readable format. In addition, copies of the les-
son plan, handouts, and student work were also
collected. The videos were digitized and edited
into 3–10 min segments; they embodied the
structure and activity of the lesson, which were
then converted into a video format suitable for
Web-based access. All of these elements and ar-
tifacts would become part of what was shared
within each of the ILF classrooms. Our intention
was to capture teaching in a variety of settings
from teachers who have a variety of strengths
and weaknesses. We felt that by attempting to
capture the everyday practice of teachers we
were most likely to foster a greater amount and
quality of discussion both on-line and in-situ.

In September 1999 we received three years of
funding from the National Science Foundation
(NSF) for the full project, enabling us to flesh out
the design, conduct user testing, and formally
launch the project. Data from the summer
usability testing and new staff, who for the most
part did not have background in the project,
provided an opportunity to reformulate, refine,
and redesign the site. While the initial design
had a pseudophysical look and feel of a virtual
school, including “floating doors” leading to

areas of the site, we then wished to adopt a more
virtual school appearance and the second major
iteration of the E-ILF home page took on a much
more realistic look and feel. The major push be-
hind this change was the desire to build a sense
of community by establishing a concrete place
for the community—a place that members
would want to return to and explore—and to
make the front end interactive and fun. While
the site maintained its basic structure and out-
line, the look and feel were very different from
the original prototype in that the main page was
a pseudovirtual 3-D hallway with animated
doors (see Figure 3). We strove to give the site a
feeling of “place” in a manner to which teachers
and future teachers would easily relate.

As part of the grant, the Teacher Advisory
Board was established consisting of six math
and science teachers from our target audience.
The purpose of this board was to provide the ILF
members a voice in the process of design and
development of the E-ILF. These teachers met
with us in October 1999 to provide feedback on
the current design of the E-ILF. The first thing
the teachers told us was that the site needed to
include examples of student work in the class-

Figure 3 Second iteration of the ILF home page, consisting of links to the CLASSROOMS, ILF

OFFICE, ILF NEWS, MY OFFICE, LOUNGE, AUDITORIUM, and LIBRARY.
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rooms. The other major comment was that they
did not like the current “complex, virtual inter-
face” and wanted to be able to easily navigate to
the classrooms and throughout the rest of the
site. While our initial needs analysis helped us to
identify the important elements to include, the
teachers found the interface confusing. They
were also concerned that the interactive home
page was nonintuitive and would take too much
time to download on a computer in a K–12
school. In a nutshell, they wanted it simple, so
they could quickly and easily reach the class-
rooms and other virtual spaces of personal inter-
est. Based on this feedback, our design team
again began the process of rapid visual
prototyping.

In addition to design suggestions, the
Teacher Advisory Board also discussed
problems that were less technical and more so-
cial and political. For example, the team mem-
bers unanimously stated that they were
concerned with the soundness of the subject
matter content and quality of the teaching
depicted in the videos—they wanted good ped-
agogy and accurate content. One teacher stated,
“A lot of science teachers out there are just doing
bad science and they don’t know it!” Another
teacher commented on her busy schedule and
stated, “I don’t have time to look through bad
teaching.” At this point, consistent with con-
cerns from NSF, we decided to implement a
video review board. Later, members of the video
review board and of the ILF created a technical
document that embodied these concerns (see
Appendix A for a copy of the rubric). One com-
ment from an ILF team member was: “This is
not simply a rubric, it is a political document
that determines who is a good teacher and who
is not, and who gets to be peripheral and who
gets to be central members of the ILF com-
munity.” This document and its application
forced us to wrestle with the tensions of
gatekeeping versus community ownership, and
sharing expert versus everyday practice (Barab
et al., in press). Rather than minimize these ten-
sions, we have highlighted these challenges
through ILF member discussions and on-line
polling, leveraging these tensions as oppor-
tunities to build community, not as messy issues
to be resolved by the designers.

VERSION 1.0: SOLIDIFYING THE E-ILF
(SPRING 2000)

The next iteration of the E-ILF, in Spring 2000,
consisted of a school floor-plan metaphor (see
Figure 4), again trying visually to provide a
sense of place and community with iconic repre-
sentations for each of the distinct areas of the
site. The icons incorporated stylized people and
were developed in response to a sense that the
site, while representing a physical place, looked
empty and uninhabited. Consistent with our
design experiments, the notion of community is
one driving force behind the development of the
look and feel of the site.

This iteration of the E-ILF consisted of a
variety of participant structures related to vir-
tually visiting the classrooms of other teachers
and supporting the sharing and improving of
teacher practices. From the home screen (Figure
4), members can quickly access any other part of
the E-ILF by clicking on the tabs at the top of the
screen. The heart of the E-ILF, renamed the VISIT

CLASSROOMS space, is where members can go to
see other teachers teach. When ILF members
select a specific classroom to enter, they have
before them a variety of video clips, reflections,
and documents that embody the lesson or unit
highlighted in that classroom. The videos act as
anchors to these artifacts and discussions. At
any time during the playing of a video, members
can view an overview of the lesson and its con-
text, teacher’s reflections on the lesson, lesson
plans, examples of student work, and connec-
tions with both state and national standards (see
Figure 5). Also, within each classroom page,
there is an asynchronous discussion area where
teachers can engage in thoughtful dialogue with
each other regarding that particular classroom
or pose questions directly to the contributing
teacher.

At this point, we distinguished between con-
tributing members and participants; the former
actually share intimate public portrayals of their
classrooms while the latter simply post com-
ments for other teachers to read.

The contributing teachers’ reflections on their
lessons are essential elements of the E-ILF. As
briefly described earlier, each ILF contributing
teacher is interviewed after teaching the
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Figure 4 Iteration 1.0 of the ILF home page, consisting of links to the VISIT CLASSROOMS, IILF OFFICE,

MY DESK, LOUNGE, LIBRARY, AUDITORIUM, and NEWS.

Figure 5 Current iteration of a specific CLASSROOM, including links to an overview of the lesson,
reflective commentary, descriptions of teaching activity, lesson plans, students’
examples, and connections with both state and national standards.
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videotaped lesson. Each teacher and an ILF
design team member review the classroom
video and discuss the lesson as it unfolds. This
experience gives contributing teachers an op-
portunity to describe what they were trying to
accomplish at different times, the challenges
faced, why they dealt with students in a par-
ticular manner, and anything else relevant to the
lesson and classroom. As a result, ILF members
visiting an ILF classroom are able to access infor-
mation that is seldom available in the context of
a live visit to a classroom: the detailed thoughts
and reflections of the teacher on this particular
lesson and a complete collection of supplemen-
tal information and artifacts. Being able to see
the video, read these reflections, and access the
other materials relevant to the lesson (lesson
plan, student work, etc.) enables other ILF mem-
bers to develop a rich appreciation for the lesson,
context, teacher, and lesson implementation. Fur-
thermore, ILF members are able to respond to
questions posed by the contributing teachers in
asynchronous discussion forums, or post their
own thoughts or questions about this lesson.

In addition to the VISIT CLASSROOMS spaces,
there were also five other virtual spaces
designed to address professional development
needs of ILF teachers. The AUDITORIUM was
designed as a place where special events could
occur. Generally, these might involve a
“videocast” followed by asynchronous discus-
sion hosted by the individual featured in the talk
or workshop. In this way, members could not
only “see” the presentation, but also participate
in meaningful dialogue with the speaker and
other members. After an auditorium event is
concluded, both the video of the presentation
and the associated discussions remain archived
on the site. The LOUNGE hosted general conferen-
ces that were not tied to a particular classroom
as well as a space for real-time chat to allow
members to communicate with others. Any
member of the community could hold a
workshop, experts could be brought in, or, there
could be synchronous discussion of specific is-
sues. Additionally, MY DESK was the teacher’s
desk (since entry into E-ILF is password
protected, MY DESK is the desk of the person who
logs in) and was intended to provide a place
where the user could store bookmarks to resour-

ces and classrooms that were of personal
relevance, and return to those at a later visit. The
ILF OFFICE served as the place where new par-
ticipants could secure a password (the site was
password protected), get help with technology,
or make suggestions. The NEWS section provided
members with updates on E-ILF development
progress and listings of new additions to the site.
Lastly, the LIBRARY was a place where teachers
could go to access reference materials of interest,
including references on teaching resource
materials (software, other classroom artifacts,
such as the graphing calculator, manipulatives,
and sensory probes), state and national stand-
ards, grants, applied research and theory,
relevant state initiatives, and other materials
that teachers identify as relevant.

No one was convinced that “if we built it,
they would come.” In fact, this statement was
frequently used to illustrate what the team could
not rely on happening. In a very real way, the E-
ILF was based on a participatory design; we ex-
pected the current iteration to continually evolve
based on the needs and suggestions of the E-ILF
members as codesigners. To promote this
process, the site included several different struc-
tures and avenues for suggestions, contribu-
tions, and feedback. Our goal was to build a
structure through which a community could
develop, grow, and evolve to meet its needs. The
design and use challenges we faced were three-
fold: (a) How do we help teachers break down
the walls of isolation in which they are so used
to working? (b) how do we get teachers to criti-
cally reflect on each other’s teaching? and (c)
how do we do this in an on-line environment?
While our usability studies suggested the design
was usable from a human-computer interaction
standpoint, our other discussions with teachers
suggested that we had not developed a space
that was encouraging participation or building
social relationships among community mem-
bers. In fact, teachers reported being uncomfort-
able with criticizing the teaching practice of
other teachers. It was at this time that we began
to conceive of the ILF, not simply as a technical
entity, but as a sociotechnical interaction net-
work. Below, we discuss the design challenges
that this appreciation brought to our attention.

AAH GRAPHICS, INC. / (540) 933-6210 / FAX 933-6523 / 12-20-2001 / 16:34

82 ETR&D, Vol. 49, No. 4



VERSION 2.0: DESIGNING FOR
SOCIABILITY (FALL 2000)

As the initial design and implementation of the
E-ILF coalesced into a functional and potentially
meaningful entity, we were able to identify tech-
nical and sociopolitical aspects of the ILF that
could be improved as a means for fostering a
sense of social connectedness, personalization,
and interactivity. As stated above, it was at this
point that we began to see the ILF not simply as
an electronic structure but as a sociotechnical in-
teraction network. This conception had impor-
tant implications for the further design of the
electronic structures as well as nontechnical
structures discussed further below. Central to
the sociotechnical interaction network frame-
work, we did not recognize these as separate ac-
tivities (simply challenges in implementing the
design); these less-technical design decisions be-
came part of what we have come to understand
as the design of the ILF. The origin and realiza-
tion of these ideas grew primarily out of three
interwoven entities: the ILF design team, the ILF
research team, and the Research Advisory
Board.

The ILF design team and the ILF research team
each meet once a week and consist of numerous
faculty and students who are intimately involved
in the design or research of the ILF. A central con-
cern of both teams is how to foster greater par-
ticipation in the ILF community and how to foster
greater interaction among ILF members both on
and offline. In addition to these meetings, the grant
also supports the annual coming together of the
Research Advisory Board, which consists of inter-
national scholars and has as its purpose to provide
design expertise and help guide the research
aspects of the project. A number of design features
and improvements have emerged from the design,
research, and advisory meetings, as well as more
formal and informal conversations among our
team. While acknowledging the usability and
functionality of the design, a central concern of all
these meetings (including the Teacher Advisory
Board) was that in version 1.0 of the E-ILF we had
not designed for sociability. To restate, sociability
refers to those social policies and technical struc-
tures that support the community’s shared pur-
pose and social interactions among group
members (Preece, 2000).

Our major sociability design challenges are
increasing connectedness and active participa-
tion in the ILF. These are reflected in our two
primary design questions at this time: How do
we help people connect to the people and ar-
tifacts in which they have interest? How do we
help support increased participation and owner-
ship of the community? Recently we have
designed a variety of ways, in both interface and
our process, of attempting to increase the con-
nectedness within the community, and thus,
strengthening the community as a whole. From
our examination of notes from the above meet-
ings, design team e-mails, interviews with
teachers, usability documents, and relevant
literature, three major sociability design themes
emerged:

1. The need to build structures that supported
group collaboration and work.

2. The need to provide structured tasks (goal
sets) for engaging with the E-ILF and ILF
community.

3. The need to provide more visible connections
to people, conversations, and artifacts of in-
terest to each ILF member.

In response to these needs, a number of
design steps and resultant structures were im-
plemented—including the name change from
Internet Learning Forum to Inquiry Learning
Forum. Each of these structures was intended to
provide ILF members with a greater sense of
connectedness to the ILF community and in-
creased opportunities for participation, invest-
ment, and personal engagement. Below, we
briefly review these structures:

Front-End

A decision was made to make the front entrance
to the ILF less static and more dynamic (as op-
posed to simply a navigational portal that may
not have been updated recently), by adding a
number of features with the goal of making the
ILF look more active. The design team decided
to use the right side of the home screen to create
a sidebar that would serve as the dynamic por-
tion of the ILF home page (see Figure 6). One of
the central new features was a link to a “video
trailer” of the classrooms most recently added to
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the ILF. These 40–60 sec trailers were designed
to provide members with a quick overview of a
new ILF classroom and entice members to ex-
plore these new additions to the ILF. In addition
to the trailers, the side bar has three other sec-
tions with links, and content that is changed or
updated on a biweekly basis. One section is en-
titled HOT TOPICS, which has links to relevant
news articles and related discussion forums. The
other sections include links to TEACHING TIPS

written by ILF members, links to relevant Web-
sites, and links to professional development op-
portunities within the ILF community. Finally,
the current date appears in the upper right-hand
corner of the ILF home page in an effort to con-
vey the dynamic and active nature of the E-ILF.

Entry Points for Participation

Recognizing that people often need a starting
point when entering a new on-line environment,
we have developed a variety of strategies to
bring people into the ILF community in a more
structured manner. We have focused both on
building relationships through structured group
activity and on providing entry points to in-
dividuals who come to the site. We quickly real-
ized that the initial broad categories of
discussion topics within ILF classrooms were al-
most too broad and didn’t provide any sort of
specific way to initiate discussion. Additionally,
the teachers who were putting videos up on-line
were interested in receiving critical feedback
and were frustrated with the lack of critical con-
versation. One of the teachers suggested that the
ILF teachers could provide questions that they
had about their own teaching as a mechanism of
providing a jumping off point for discussion.
We added these questions to the teachers’ reflec-
tions about their classes and linked them direct-
ly into a discussion thread about that question.
We are also in the process of developing a
variety of tasks or modules that first timers can
utilize as a way of getting oriented to the ILF and
involved in discussion. These will be posted in a
FIRST TIMERS area and provide suggestions for
what to look for and questions to ask both them-
selves and their colleagues as they begin to
engage in the community.

The Workroom

One of the issues to emerge from the ILF Re-
search Advisory Board meeting in the summer
of 2000 was the idea of supporting the collabora-
tive design and creation of lesson or unit plans
within the E-ILF environment. Several ILF re-
search projects and university courses expressed
interest in using such a system, which quickly
began to be referred to as the WORKROOM. The
idea was to have a new area of the E-ILF in
which specific groups could collaboratively
develop and discuss document-based artifacts.
This would enable the E-ILF to facilitate and en-
courage on-line collaboration around artifacts
that would eventually become an E-ILF resource
or part of an E-ILF classroom. Our initial ILF
design supported only individuals coming
together to create a community. The E-ILF did
not have any structure to support group-work
or subcommunities working together and creat-
ing an artifact. In fact, we initially avoided the
creation of private spaces, fearing that the ILF
community would fragment and thus never
truly materialize. However, artifact building can
be an extremely useful way of engaging people
in critical reflection and discussion. Drawing
from Riel’s (1998) notion of “Learning Circles”
and Harvard’s Teaching for Understanding Col-
laborative Curriculum Design Tool (Active
Learning Practice for Schools, 2000) as models,
we have added a space to the E-ILF that we call
the WORKROOM to support WORKING CIRCLES—
groups that wish to come together and build an
artifact.

The current version of the ILF Workroom en-
tails three levels. Within the Workroom, ILF
members can be part of one or more Working
Circles. Each Working Circle is facilitated by an
ILF member who is using this particular Work-
ing Circle for a particular project or course.
Within each Working Circle, smaller groups or
projects can be organized. For example, a class (a
Working Circle) may be broken into a variety of
groups (projects) that each work on the design
and development of specific documents. The
facilitator of a Working Circle controls who has
access to the Working Circle, as well as each
project. There is a separate asynchronous discus-
sion forum associated with each Working Circle,
each of its projects, and each document within
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those projects. In addition, project members can
choose to share their completed lesson or unit
plan with either their Working Circle, or the
greater ILF community. A secondary-math early
field experience project pilot tested the Working
Circles in the fall of 2000. This pilot group
generated 10 different projects, 28 documents,
and 271 posts within a six-week period.

My Desk

This particular section of the E-ILF was part of
the initial conception, but until recently its
development was relatively limited. Since the E-
ILF is password protected, the MY DESK area con-
tains information specific to the ILF member
who is logged in. This personalized space cur-
rently informs the user of the recently active dis-
cussion forums in which they have posted and
describes new ILF events, classrooms, and
resources that match their stated interests. This
section is designed to provide ILF members with
a sense of personal space within this on-line en-
vironment. Future iterations will include the

ability to bookmark specific areas or discussions
within the ILF, as well as post picture of them-
selves and favorite links so that it has a more
personalized feel.

Professional Development
Workshops–Opportunities

We have begun to implement a variety of struc-
tured professional development offerings
through the ILF. Central to this push is our belief
that we need to foster trust and connections
among members, often within a face-to-face con-
text, if we are to foster a culture of critical in-
quiry on-line. Also, we have developed a greater
appreciation for the systemic constraints facing
teachers and have worked to establish more ad-
ministrative support so that teachers can receive
credits or release time for ILF participation.
Structured participation opportunities range
from a one- or two-hour demonstration of the E-
ILF to a semester-long collaboration with
schools and school corporations in which the E-
ILF is utilized as a means of continuing conver-

Figure 6 Current iteration of the E-ILF home page, consisting of links to the VISIT CLASSROOMS, ILF

OFFICE, MY DESK, LOUNGE, LIBRARY, AUDITORIUM, and WORKROOMS. It includes a side bar that
highlights new features and classrooms to give the E-ILF a more dynamic feel.

AAH GRAPHICS, INC. / (540) 933-6210 / FAX 933-6523 / 12-20-2001 / 16:34

INQUIRY LEARNING FORUM 85



sation about inquiry teaching over an extended
period of time.

We also conduct a two-day intensive seminar
on inquiry-based teaching, in which teachers util-
ize the E-ILF to critically reflect on teaching and
build their own conceptions of what inquiry-
based teaching is. These workshops allow us to
first work in face-to-face groups where we can
build trust, support teachers in engaging in criti-
cal inquiry, and develop a sense of purpose for
continued use of the E-ILF. Additionally, we now
offer a graduate-level course, conducted almost
exclusively in the E-ILF, which explores inquiry-
based teaching. Lastly, we are encouraging and
working with university courses in using the ILF
as a part of their coursework and supporting that
work through the creation of discussion forums
and working circles. Currently we are only utiliz-
ing the E-ILF with Indiana University courses,
but hope to expand to other colleges and univer-
sities in the state in the coming year.

New Roles

Changes in interface design can help with con-
necting people and ideas, but we are also look-
ing at our own work and process to find ways to
promote and strengthen connections. When
people first register for the ILF, an ILF staff
member sends them a personal welcome mes-
sage with several suggestions for how they
might get started. With conversations and ideas
spread out over such a large “space,” it can be
difficult for those with common interests to ac-
tually “find” each other. ILF staff members are
now proactively tracking conversations and
suggesting discussion forums and conversations
to visit as ideas and themes emerge. For the com-
munity to succeed, however, ownership for the
site cannot be held by the ILF staff—it must be
held by each member of the ILF community.
Thus, we have established a variety of roles and
tasks that community members can take on and
provide leadership. These include Discussion
Leaders (discussion forum facilitators), Critical
Friends (pushing reflection and critique by
modeling positive critique of lessons), and
Reviewers (review lessons to ensure a minimal
level of approach to inquiry and avoid promul-
gation of misconceptions).

Summary

Each of these changes has resulted in new and
exciting opportunities for ILF members. Many
have been acknowledged as positive and useful
additions to the E-ILF by classroom teachers and
ILF research, design, and advisory team mem-
bers. However, the true effectiveness of these
changes can only be assessed by examining how
ILF members are involved and participate in the
ILF community. Below we provide three user
cases that begin to illuminate the impact some of
these changes have had on these teachers, and
some of the most current design, usability, and
sociability issues to emerge.

USER CASES

From a situated-cognition perspective, we
recognize the need for multiple modes of par-
ticipation in the ILF. Lave and Wenger’s (1991)
notion of legitimate peripheral participation
(that participation on the outer edges of a com-
munity is desired and, for many, necessary
before immersion into the community as full
members can occur), indicates that a community
of practice must allow for multiple levels of par-
ticipation and multiple paths of involvement.
The ILF currently has three distinctive levels of
membership.

• Observer: Registered members who learn by
viewing other members’ comments and
videos, but who do not post their own.

• Active Community Member: ILF members who
actively participate in viewing other
members’ comments and videos, as well as
engage in discussion with other members.
Additionally, there may be more focused
roles such as discussion leader or critical
friend.

• Contributing Member: ILF members who share
their classroom with the community. In all in-
stances to date, the ILF team has provided
complete support from shooting the video,
collecting artifacts, selecting clips, and so
forth, to digitizing the video and mounting
the classroom on the Website. Eventually we
hope that teachers themselves will be able to
take over significant portions of this process
(e.g., shooting the videos themselves).
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ILF members can move through these levels
of membership as their situation and interests
allow. For example, while a member may initial-
ly prefer being an Observer, who looks at the
posting of other members, over time, as the Ob-
server comes to recognize how E-ILF members
communicate, the individual can begin to post
messages and engage in E-ILF discussions (Ac-
tive Community Member). Eventually, some
members will choose to share videos of their
own classrooms as Contributing Members. In
order to illustrate how the sociotechnical fea-
tures of the E-ILF translate into use by ILF mem-
bers, we present three cases that represent
possible ways in which an ILF member at these
different levels of membership can engage and
participate in the ILF community. In addition,
these cases illuminate many of the struggles and
challenges that the ILF design and research
teams are currently facing. We begin with two
active community members and then discuss
the experience of an ILF contributing teacher.

ILF Active Community Members

There are currently several projects or courses
that are using or incorporating the ILF in dif-
ferent ways. We have chosen to present member
cases of an inservice and a preservice teacher
who are involved in different professional
development projects and courses. These cases
illuminate some of the differences in participa-
tion, contribution, expectations, and motivations
of ILF Active Community Members. It is impor-
tant to note that there are currently very few Ac-
tive Community Members (defined by seven or
more posts) who are not involved in some
professional development project or associated
course. While we had hoped this would occur
immediately, this phenomenon is not surprising
or unexpected given the early stages of develop-
ment in this project.

In-service mathematics teacher. Glen is a calculus
teacher at a large, well-funded, urban high
school in south central Indiana. He has been
teaching for more than 25 years and carefully
balances his teaching, family responsibilities,
and professional development activities. Glen
teaches four sections of an advanced placement

calculus course that serves more than 100 stu-
dents. He is currently involved in a variety of
professional activities. One of his most demand-
ing responsibilities, as of late, is being the vice
president of the local teachers union. In addi-
tion, he is the chairperson of his department and
is involved in a variety of professional mathe-
matics organizations, including the National
Council of Teachers of Mathematics, the Indiana
Council of Teachers of Mathematics, and, for the
past three years, serving as a portfolio evaluator
for INTASC (Interstate New Teacher Assess-
ment and Support Consortium). Most recently,
Glen has chosen to become involved in a new
federally funded project entitled Collaboration
to Enhance Mathematics Instruction (CEMI).
CEMI is modeled around the Japanese Lesson
Study Groups that bring together K–12 teachers,
university educators, and preservice teachers
who collaboratively develop, teach, critique, and
redesign lessons in their respective area of ex-
pertise (Lewis & Tsuchida, 1997; Stevenson &
Stigler, 1992). The CEMI project meets in face-to-
face settings, but is using the WORKROOM of the
E-ILF to facilitate the collaborative construction
of lesson critiques, lesson plans, and unit plans
during times when they cannot meet on campus.

Glen was introduced to the ILF and the CEMI
project through a series of interactions and op-
portunities within his own school. His first ex-
posure to the ILF was during an inservice day
before the beginning of the school year. Glen at-
tended an ILF workshop that gave him a chance
to better understand the goals and culture of the
ILF community and briefly explore one or more
of the classroom episodes. He spent most of this
time exploring the ILF classroom of one of his
mathematics colleagues, Kevin. Prior to this
workshop, Kevin had also approached Glen
about participating in the CEMI project at the
local university. Glen was apprehensive at first
about making an additional time commitment,
but after talking with the project director he
decided to become involved.

The CEMI project began its work by critiqu-
ing and discussing CD-ROM based teaching
cases. The project members used the WORKROOM

of the ILF to construct and record reactions to
and critiques of these cases. After a few weeks,
small groups of CEMI members began con-
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structing their own lessons and videotaped the
teaching of these lessons within the classroom of
the inservice teacher. The CEMI members used
the WORKROOM to collaboratively write critiques
of these lessons. Glen has really enjoyed the
chance to work on documents with his group
members. Since one of the biggest constraints on
his professional development efforts is time,
Glen has also appreciated the fact that the mem-
bers of his group could “meet” and collaborate
on-line, rather than traveling to a particular
place to get together.

Glen sees a lot of potential value in the CEMI
project. He feels frustrated by the fact that there
is so little consensus about specific ways to teach
particular math concepts. Hence, because he
feels very little of what they have done within
the project thus far has significantly impacted
his teaching, he is looking forward to exploring
math concepts, teaching, and related lessons in
depth. “I think the potential is there, and I think
it will affect me . . . I think I have already
reflected a lot, but I want some help, I want
somebody to bounce something off of.” Glen
stated several times that he wished he had more
people that he could talk with about his teach-
ing. There are relatively few teachers who teach
calculus and even fewer preservice teachers who
are prepared to jump into such a class for their
student teaching.

When Glen was asked why he had not spent
much time in other areas of the ILF besides the
WORKROOM, he stated that time was a significant
factor restricting his participation.

I thought about it (visiting the classrooms) . . . well,
about a week ago, I thought about it a lot. I said, “I
would really like to take some time and get on there
and take a look at that.” And then we were crunched in
getting our lesson study group material going and my
own class. Like this morning, I was here at 7:00 a.m.,
but I was helping students until 8 o’clock, so I couldn’t
get on there [the ILF] to do that.

Glen has recently been contributing in the
discussion forum in the lounge of the ILF en-
titled USELESS MATH, but he has not explored a
classroom since his initial exposure to the ILF
and does not yet regularly read or participate in
the ILF LOUNGE discussion forums.

Preservice Science Teacher. Karen is a graduate-
level preservice science student who is currently
doing her student teaching at a local high school.
Karen’s involvement in the ILF has been a result
of a particular set of assignments within her
secondary science methods course and the semi-
nar that accompanies her student teaching ex-
perience. During the first six weeks of the
semester, Karen was involved in an intensive
secondary science methods course, while at the
same time doing an early field experience in the
classroom of her student teaching cooperating
teacher. Since the sixth week of the semester, she
has taken over the class from her cooperating
teacher and has been immersed in her student
teaching experience.

Science education student teachers in the past
have been required to write reflections during
their student teaching experience. This is the
first semester that Karen’s professor has decided
to use on-line discussion forums as the medium
for these students to write their reflections and
also for them to provide feedback for one
another about the reflections of their peers. The
students have been divided into groups of four
and they take turns either reflecting on a par-
ticular problem that they encountered during
the week, or giving feedback to the other stu-
dents in their class whose job it is to reflect that
week.

Despite the fact that the assignment was in-
tended to require students to be on-line at least
once a week, Karen has managed to get every-
thing completed for the assignment on time, but
she only logs in every two weeks. When she
goes into the ILF, she posts her reflection for the
week that she has written offline in Microsoft
Word. Then she will look and see how people
responded to her reflection from the past week.
Third, she will read the reflections of her peers
for that week and respond to them accordingly.
Finally, and also as part of the assignment, she
finds somewhere outside of the student teaching
group discussion forum to make another post
within the ILF.

Since the discussion forum that Karen uses
for her student teaching reflection is in the ILF
LOUNGE, other ILF members are able to read and
respond to Karen’s reflections. Two ILF mem-
bers outside of her student teaching group have
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posted responses to her reflections. It is impor-
tant to note that Karen has not responded to any
of the comments that these members have
posted in response to her reflections. She stated
that she never really thought of this process as a
conversation per se, and she was not sure that
doing that was part of the assignment. When
asked about her participation in the ILF and the
nature of her engagement with this assignment,
Karen repeatedly stated that she never thought
of these activities as anymore than an assign-
ment.

I don’t know how you get beyond making it an assign-
ment. I think . . . with us busy as we are, you know, I
feel that, whether it is true or not, student teachers
don’t feel like they have time to do anything else, you
know. I think a lot of people saw it as a nuisance or
something hanging over their head, oh I have got to
post, or I forgot to post.

Karen thought it was a valuable idea to have
student teaching reflections posted within the
lounge of the ILF: “I think it is especially helpful
because you can get responses or thoughts from
people who are actually out teaching in the
field.” However, she did not feel that her teach-
ing was influenced much by the responses she
received in the ILF, because the things she had
reflected on were in the past and she was con-
tinually confronting new problems in her class-
room. She stated, “I don’t think it [written
reflections] really changed my classroom be-
havior or anything that I did in the classroom.”
Karen did point out that she thought the rest of
the ILF, such as the classrooms, might be inter-
esting and even valuable. However, she never
explored any of the classrooms or their related
discussion forums, saying, “I didn’t know that
we could do that as part of the assignment, so I
didn’t.” Karen simply perceived her involve-
ment in the ILF as an assignment. She always
completed her assignment for a given week, but
she, and almost all of her classmates, did not go
beyond what they were required to do for the
class, even when ILF members responded
directly to their posts.

ILF Contributing Member. The last case we
present is that of an ILF contributing member,
Ben, who is in his fourth year teaching earth

science at a rural high school in central Indiana.
Ben has been actively involved in the ILF for
about 8 months, first as an Active Community
Member, then as a Contributing Member, and
during the summer of 2000 as a member of the
ILF Teacher Advisory Board. Ben’s desire to
reflect on his teaching, his abilities as a rather
young K–12 faculty member, and his involve-
ment in the ILF are somewhat exceptional; how-
ever, based on our conversations with other ILF
Contributing Members, many of Ben’s needs
and concerns are shared by other Contributing
Members.

Ben first heard about the ILF from one of the
initial members of the development team and
approached the project manager of the ILF
about becoming more involved at a state
teachers’ conference. He had videotaped and
analyzed his teaching in the past and was fairly
comfortable with the idea of sharing his class-
room with the ILF community. Ben’s desire to
become more involved in the ILF was not driven
by any need for teaching materials or new ideas.
If anything, he feels as if he has lots of ideas and
materials, but what Ben has longed for is to be a
part of a larger community outside of his own
school that could push him to think more criti-
cally about his teaching.

Thinking about how he might change or
modify a lesson is a regular part of Ben’s teach-
ing; however, he has had several opportunities
to formally document and analyze his teaching
as well. During his first year of teaching, Ben
completed a teaching portfolio that included a
videotaped lesson for a pilot project of a new
licensing and professional development pro-
gram for teachers. It was this process that then
served as a basis for thinking about his teaching
from year to year. In addition, Ben recently
received a state-sponsored teaching fellowship
that enables him to invest time in helping other
teachers, both inservice and preservice, to reflect
on and think more critically about their teach-
ing. At the same time, Ben has expressed con-
cern about the willingness of the administrators
and colleagues within his own school to give
him critical feedback on his teaching, suggesting
that maybe they do not want to offend him or
one another. When he initially found out about
the ILF, he really liked the idea of being part of a
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larger community that was designed to support
teachers in providing constructive feedback to
one another about their teaching practices and
beliefs. In the ILF, he expected to find the critical
feedback on his teaching that he felt had been
lacking within his local school community.

Ben had an earth science lesson videotaped
for the ILF at the end of the 2000 spring
semester. It was a guided-inquiry lesson in
which the students used several concepts that
they had learned about throughout the year, in-
cluding Doppler Shift and Hubble’s Law, to cal-
culate the age of the universe. In addition, to
enable his students to apply what they had
learned throughout the semester, this lesson
challenged them to think about one of the “big”
questions in science, the age of the universe, and
discuss how science struggles to answer such
questions with a particular amount of certainty.
It is important to note that even though Ben’s
lesson was videotaped in the spring, his class-
room did not appear in the ILF until the middle
of the fall semester because of restructuring
within the ILF development team.

We talked with Ben about three weeks after
his classroom went on-line in the ILF. When
asked to describe how he uses the E-ILF, Ben
described himself as a window junkie. During
his day of teaching, he always has several win-
dows open on his computer, including his e-
mail, and a Web browser open to the ILF. When
he logs on to the ILF, Ben always goes straight to
his classroom to check and see if anyone has
posted anything in the related discussion
forums. If so, he will respond to any comments
immediately. Then, if he has time, he might go to
the LOUNGE and see if there are any new posts in
any of the discussion forums in which he is in-
terested. Ben checks back with the ILF about two
more times during the day. If he decides to post
something, he usually takes about 30–45 min to
read related posts and submit his own post or
two on a particular topic.

Ben expresses frustration about the lack of
feedback on his teaching thus far and stated that
he is not getting much out of his participation in
the ILF community itself. He does feel that simp-
ly videotaping his teaching and critically analyz-
ing and reflecting on it was a valuable
experience, but he continues to wait for critical

feedback from his peers. In addition, he sees
most of the reflections in the ILF as rather
limited.

Most of the reflections in [the E-ILF] are still, I think,
especially from preservice teachers, are documenta-
tion kind of things. It does not go beyond just taking
note of what occurred . . . . I think if you take that and
you move to the next step, OK, today this happened,
today this happened, I know I need to do something
different in light of what happened, I think I’ll syn-
thesize a new plan and go ahead and articulate that.
That is when reflection becomes very valuable for me.

Through his involvement in the ILF Ben feels
as if he has learned about notions of com-
munities and how on-line communities might be
useful for teachers; however, he has yet to have
his expectations of the ILF met or even ap-
proached. He is longing for sustained engage-
ment with his peers and seems to be visibly
frustrated with the lack of participation in the
ILF in general, and his classroom specifically, to
date. He does feel connected with some people
in the ILF, but many, if not all, of those connec-
tions were established and fostered in offline
contexts. “I can’t say that my feelings of com-
munity have developed within the Web inter-
face. My feelings of community have developed
in the times that we’ve had lunch together and
worked together face to face . . . I really don’t
feel identity with people I haven’t met face to
face.”

When asked what would encourage him to
participate more in the ILF, Ben responded
simply by stating “feedback on my video.” He
clearly wants more people to take a critical look
at what he is doing in the classroom and give
him feedback on his teaching. He does not yet
feel that his participation in the ILF has had any
significant impact on his classroom practice;
however, he does feel some sort of respon-
sibility to continue to be involved. Ben sug-
gested that as one of the initial contributing
teachers, one of his adopted roles is to be an ad-
vocate for the ILF. He hopes not only to en-
courage his colleagues to get involved, but to
work with preservice teachers at the university,
and conduct workshops for inservice teachers
outside of his own school district.
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CONCLUSIONS

ILF members can see actual teaching practice,
helping them to develop an appreciation for the
contributing teacher’s perspective (Lampert,
1998), by viewing the lesson overview and the
teacher’s reflective commentary. These multiple
artifacts can allow the viewer to reach a greater
understanding of the class itself and of the
teachers’ motivations for lesson activities than
would textual descriptions or isolated videos.
However, as stated earlier, there are drawbacks
to using videos to illuminate classrooms. As
stated earlier, video-based lessons can be
misinterpreted by viewers who do not know the
teacher, the classroom culture, the needs and is-
sues of individual students, and the cultural
norms of the community (Hatano & Inagaki,
1998). Additionally, videos lack interactivity
and provide the viewer the vantage point of the
camera, not necessarily the significant interac-
tions from the teacher perspective. However,
video cases also have their advantages in that
they provide a starting point for discussion, and
allow the user multiple viewings of the same
episode.

For the Contributing Member (teachers who
have classrooms in the ILF system), the oppor-
tunity to share classroom practice also allows for
self-reflection about the nature and practice of
one’s own teaching. As teachers contribute class-
rooms to the video library, they engage in a
process of thinking about their teaching that en-
courages making tacit knowledge explicit to
others (Brown & Duguid, 1991). Contributing
teachers have commented to us that while the
process of putting a classroom on the Website
does take up valuable time, it encourages them
to be thoughtful about their teaching in a way
that is energizing. With the capturing and public
display of what may have been tacit knowledge,
teachers are given the opportunity to create and
share their perspectives and expertise among
the entire community as well as further develop
them as members, engage in dialogue, compare
stories, and come to hold taken-as-shared mean-
ings.

In addition to capturing and sharing their
own teaching, ILF members can engage in
discussion with other teachers about issues of in-

terest. This, better than any theoretical pronoun-
cement, demonstrates our commitment to the
support of knowledge as an evolving and
changing phenomenon (Maturana & Varella,
1992). The E-ILF is not an expert-driven model
in which the university didactically describes to
the “ignorant teacher” what are good inquiry-
based, teaching practices. Rather, the E-ILF sup-
ports teachers in engaging in discussions with
each other as they negotiate what constitutes
best practice in terms of inquiry-based teaching
and learning. This same potential is a two-edged
sword in that the dialogue may or may not sup-
port the types of discussions and commitments
that are consistent with effective inquiry-based
teaching practices. Further, what may be effec-
tive from a project-based university perspective
(Barab et al., 2000), may not be effective from the
perspective of facilitating high achievement on
standardized tests. We have tried to take some
steps that will push the ILF discussions toward
innovative practices. For example, one design
decision that pushes the community norms
toward innovative practice is that a review team
of university educators and classroom teachers
rate each video in terms of whether it is inquiry-
based. This selective process increases the
likelihood that at least the classroom videos are
examples of best practice. At these initial im-
plementation stages, however, we have not yet
witnessed much rich and reform-minded dis-
cussions taking place in the E-ILF postings.

Our commitment to community, perhaps
more than any other principle, has shaped the
design of the E-ILF, and we believe will prove to
be the largest hurdle in our work. From an inter-
face design standpoint, we want participants to
have a sense of place in which they have owner-
ship. This desire has influenced major interface
decisions (the use of a stylized physical look to
the entrance of the site) as well as small ones
(use of stylized people icons to “populate” the
site). However, a much more important aspect
of community is that its members take owner-
ship in the community and work to build it and
maintain it. To this end, the ILF is not designed
to provide instances of exemplary classroom
practice, but to provide opportunities to share,
reflect on, and discuss actual classroom practice.
Throughout the site, multiple structures are in
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place for members to engage in dialogue with
one another. Additionally, and consistent with
Lave and Wenger’s (1991) notions of Legitimate
Peripheral Participation, members can initially
observe other members’ participation as ob-
servers. A central focus of our research is to un-
derstand how to enable ILF members to feel
comfortable so they can contribute to ILF discus-
sions and eventually even contribute videos of
their own classrooms.

Seven months into implementation, facilitat-
ing a community feel and commitment is prov-
ing to be extremely challenging. The first
challenge is whether community can be
designed and the second challenge is to do it, or
at least a significant portion, on-line. As dis-
cussed above, the most active discussion con-
tributors in the ILF are individuals who are part
of some structured commitment—preservice
teachers using it for a class or the CEMI project
using it as part of their lesson study groups.
While we do have teachers like Ben, they in no
way yet form a critical mass. In fact, we are ex-
tremely concerned that we will never get the
critical mass necessary for community develop-
ment. We have found that it is challenging to get
teachers to log on in their free time or, when they
do log on, to critique other teachers. Critically
reflecting on other teachers’ teaching is not com-
mon practice in this very isolated profession in
which teachers shut their classroom doors when
the bell rings (Darling-Hammond, 1997;
Grossman, Wineburg, & Woolworth, 2000). If
we are to support the development of anything
resembling community on-line, it is our belief
that we need to spend more time building trust
and connections among members (much of
which will occur face-to-face), fostering a culture
of critical inquiry, and developing additional
means for administratively supporting teachers
(credits, release time, classroom computer) for
their ILF participation. Appreciation of these is-
sues has led us to many of the sociability design
decisions discussed above.

IMPLICATIONS

A powerful method for creating knowledge is
storytelling, where individuals share accounts of
particular episodes (Orr, 1990). Technology can

support the sharing of these stories in a manner
that is not bound by time or place. Brown and
Duguid (1998) stated that technology “supports
not merely the diffusion of know-what, but the
creation of know-how and that allows for
knowledge to be shared rather than marketed”
(p. 107). The design of the ILF explicitly exploits
the story metaphor by capturing entire class ses-
sions on video and providing narrative tools,
such as the teacher commentary, to portray the
story of that class. In solitary professions, such
as teaching, where most of the practice is done
singly, it is difficult for preservice or new mem-
bers to learn to participate in the community.
Even experienced teachers rarely are able to ob-
serve and reflect on colleagues’ practice.
Storytelling is one means that allows members
to “lurk,” watching and reading what and how
skilled practitioners act.

The process of building knowledge is as sig-
nificantly important as the sharing of the
knowledge. Instructional design, under such a
view, is a process of providing tools and an open
architecture for participants to customize and
create the structures that best support their com-
munity of practice. Knowledge-building ac-
tivities encourage educational activities to focus
on conceptualizing an in-depth understanding
of a situation, promote an open knowledge en-
vironment for collective understanding, and
facilitate a productive interaction among its
community members (Scardamalia & Bereiter,
1994). These types of open knowledge-building
and sharing environments allow users to take an
active role and ownership for the creation of
their community, and share stories that will con-
tinue to contribute to their professional develop-
ment throughout their careers (Barab & Duffy,
2000).

In this paper we have described the
sociotechnical structures of our on-line profes-
sional development environment designed to
support secondary mathematics and science
teachers in sharing, discussing, and evolving
their practice. The E-ILF, and our more recent
sociability decisions, center around the goal of
fostering sustained participation and a sense of
ownership, rather than supporting occasional
visits to the site to gather information. We
believe that this mode of participation will assist

AAH GRAPHICS, INC. / (540) 933-6210 / FAX 933-6523 / 12-20-2001 / 16:34

92 ETR&D, Vol. 49, No. 4



teachers in taking charge of their professional
development needs. The National Foundation
for the Improvement of Education recommends
that such action is essential if teachers want to go
beyond merely keeping up with changes in the
classroom (Rényi, 1998). We do not, however,
believe that teachers will automatically join the
ILF and engage in critical reflection on-line.

The culture of sharing and discussing teach-
ing practices, and the E-ILF as an on-line tool to
support that activity, are not consistent with the
current state of teacher professional develop-
ment. As such, we have been leveraging existing
communities, and designing sociability struc-
tures with the goal of fostering trust and connec-
tions among participants. We are working with
school districts and individuals to develop more
structured participation opportunities that fit
into the professional and personal constraints
and needs of teachers. We are also integrating
the ILF into undergraduate teacher education
courses. It is our hope that the community estab-
lished on-campus will rapidly grow into off-
campus, inservice communities. However, as
highlighted in the user experience presented
above, getting students to see ILF usage as more
than an assignment will prove to be a challenge.
We are currently working to provide preservice
teachers with more authentic and meaningful
opportunities to participate in the ILF com-
munity. In addition to preservice teachers, we
have been forging relations with other teacher
development efforts, allowing us to link with ex-
isting communities.

We are enthusiastic about the potential of the
ILF to change the nature of teacher professional
development, offering a new model that is
grounded in learning and community models
rather than instructional delivery models. The
use of videos allows teachers to transcend the
systemic constraints that make it difficult to visit
other classrooms. However, it can also instill al-
ternative conceptions of what constitutes best
practice if users do not have a full appreciation
for the context of what they are viewing or if the
video camera highlighted problematic aspects
within this classroom over others.

Because the ILF leverages the Internet, it is
also available to teachers anytime and anywhere
as their individual needs and time constraints

allow. Over time, as the project continues, so
will our research. We believe the E-ILF will
allow teachers to connect and learn from each
other in a way that was not possible before the
Internet. Through these connections, teachers
will be able to share and reflect on practice with
colleagues in meaningful ways that have the
potential to produce real changes in classroom
practice. These evolving changes of classroom
practice can then be fed back into the E-ILF
design, allowing more teachers to observe and
model evolving notions of best practice.

Sasha Barab is with the faculty in the Department of
Instructional Systems Technology and Cognitive
Science at Indiana University Bloomington. James
MaKinster is a doctoral student in the Department of
Curriculum and Instruction, and Julie Moore in the
Department of Instructional Systems Technology at
Indiana University—Bloomington, and Don
Cunningham is with the faculty in the Department of
Counseling and Educational Psychology there. The
ILF Design Team consists of Brian Beatty, Tom
Duffy, Geraldine Haas, Chris Keslin, Sun-Myung
Lee, Justin Marquis, and Kirk Sluder.
Correspondence concerning this manuscript should
be addressed to sbarab@indiana.edu or School of
Education, Room 2232, 201 N. Rose Ave,
Bloomington, IN, 47405.
 The authors would like to extend special thanks to
all the teachers who have spent hours and hours
contributing to this project and to the students and
faculty of R695.

REFERENCES

Active Learning Practice for Schools. Collaborative
curriculum design tool. [On-line]. Available:
http://learnweb.harvard.edu/alps/tfu/design_on
line.cfm. Retrieved: August 16, 2000.

Adams, P.E., & Krockover, G.H. (1997). Beginning
science teacher cognition and its origins in the
preservice secondary science teacher program. Jour-
nal of Research in Science Teaching, 34, 633–653.

American Association for the Advancement of Science.
(1993). Benchmarks for science literacy. NY: Oxford
University Press.

Asayesh, G. (1993). Staff development for improving
student outcomes. Journal of Staff Development, 14(3),
24–27.

Barab, S.A. (in press). Commentary: Human-field in-
teraction as mediated by mobile computers. To ap-
pear in T. Koschmann, R. Hall, & N. Miyake (eds.),
Computer supported collaborative learning. Mahwah,
NJ: Erlbaum.

AAH GRAPHICS, INC. / (540) 933-6210 / FAX 933-6523 / 12-20-2001 / 16:34

INQUIRY LEARNING FORUM 93



Barab, S.A., Cherkes-Julkowski, M., Swenson, R., Gar-
rett, S., Shaw, R.E., & Young, M. (1999). Principles of
self-organization: Ecologizing the learner-facilitator
system. The Journal of the Learning Sciences, 8(3&4),
349–390.

Barab, S.A., & Duffy, T. (2000). From practice fields to
communities of practice. In D. Jonassen, & S.M.
Land. (Eds.), Theoretical foundations of learning en-
vironments (pp. 25–56). Mahwah, NJ: Lawrence
Erlbaum Associates.

Barab, S.A., Hay, K.E., Barnett, M.G., & Keating, T.
(2000). Virtual solar system project: Building under-
standing through model building. Journal of Research
in Science Teaching, 37(7), 719–756.

Barab, S.A., Hay, K.E., Barnett, M.G., & Squire, K.
(2001). Constructing virtual worlds: Tracing the his-
torical development of learner practices/under-
standings. Cognition and Instruction, 19(1), 47–94.

Barab, S.A., MaKinster, J., & Scheckler, R. (in press).
Designing system dualities: Characterizing online
community. To appear in S. Barab, R. Kling, & J.
Gray (Eds.), Designing for virtual communities in the
service of learning. Cambridge: Cambridge Univer-
sity Press.

Bielaczyc, K., & Collins, A. (1999). Learning com-
munities in classrooms: A reconceptualization of
educational practice. In C. Reigeluth (Ed.), Instruc-
tional design theories and models (pp. 169–292). Mah-
wah, HJ: Erlbaum.

Brown, A., Ash, D., Rutherford, M., Nakagawa, K.,
Gordon, A. & Campione, J. (1993). Distributed ex-
pertise in the classroom. In G. Salomon (Ed.), Dis-
tributed cognitions: Psychological and educational
considerations (pp. 188–228). New York, NY:
Cambridge University Press.

Brown, J.S., Collins, A., & Duguid, P. (1989). Situated
cognition and the culture of learning. Educational Re-
searcher, 18, 32–42.

Brown, J.S., & Duguid, P. (1991). Organizational learn-
ing and communities of practice. Organizational
Science, 2, 58–82.

Brown, J.S., & Duguid, P. (1998). Organizational
knowledge. California Management Review, 40, 90–
111.

Chaney-Cullen, T., & Duffy, T. (1998). Strategic teach-
ing frameworks: Multimedia to support teacher
change. Journal of the Learning Sciences, 8, 1–40.

Chism, N.V.N. (1985, April). The place of peer interaction
in teacher development: Findings from a case study.
Presented at the 1985 Annual Meeting of the
American Educational Research Association,
Chicago, IL.

Clark, C., & Lampert, M., (1986). The study of teacher
thinking: Implications for teacher education. Journal
of Teacher Education, 37(5), 27–31.

Cuban, L. (1993). How teachers taught: Constancy and
change in American classrooms, 1890–1990. New York:
Teachers College Press.

Darling-Hammond, L. (1997). Quality teaching: The
critical key to learning. Principal, 77(1), 5–11.

Duffy, T. (1997). Strategic teaching framework: An in-
structional model for a constructivist learning en-
vironment. In C.Dills and A. Romiszowski (Eds.),
Instructional Development State of the Art. Volume 3:
Paradigms. Englewood, NJ: Educ. Technology Press.

Duffy, T.M., & Cunningham, D.J. (1996). Construc-
tivism: Implications for the design and delivery of
instruction. In D. Jonassen (Ed.), Handbook of Re-
search for Educational Communications and Technology
(pp. 170–198). New York: Simon & Schuster Macmil-
lan.

Duffy, T., & Jonassen, D. (Ed.). (1992). Constructivism
and the technology of instruction: A conversation.
Englewood, NJ: Lawrence Erlbaum and Assoc.

Fahey, L., & Prusak, L. (1998). The eleven deadliest sins
of knowledge management, California Management
Review, 40, 265–276.

Greeno, J., & Goldman, S. (Eds.) (1998). Thinking prac-
tices in mathematics and science learning. Mahwah, NJ:
Erlbaum.

Grossman, P., Wineburg, S., & Woolworth, S. (2000). In
pursuit of teacher community. Paper presented at the
American Educational Research Association, New
Orleans, LA.

Guskey, T.R., & Huberman, M. (Eds.). (1995). Profes-
sional development in education: New paradigms and
practices. New York: Teachers College.

Hatano, G., & Inagaki, K. (1998). Cultural contexts of
schooling revisited: A review of The Learning Gap
from a cultural psychology perspective. In S.G. Paris
& H.M. Wellman (Eds.), Global prospects for education:
Development, culture and schooling (pp. 79–104).
Washington, DC: American Psychological Associa-
tion.

Heaton, R., & Lampert, M. (1993). Learning to hear
voices: Inventing a new pedagogy of teacher educa-
tion. In M.W. McLaughlin, J.E., Talbert, & D.K.
Cohen (Eds.), Teaching for understanding: Challenges
for practice, research, and policy (pp. 207–239). San
Francisco: Jossey-Bass.

Hewson, P.W., Tabachnick, B.R., Zeichner, K.M., &
Lemberger, J. (1999). Educating prospective teachers
of biology: Findings, limitations, and recommenda-
tions. Science & Education, 83(3), 373–84.

Huinker, D. (1996). Teaching mathematics and science
in urban elementary schools. School Science and
Mathematics, 96(7), 340–349.

Huinker, D., Coan, C., & Posnanski, T. (1999, May).
Voices of reform: Infusion of standards-based mathe-
matics and science teaching in an urban district.
Presented at the 1999 Annual Meeting of the
American Educational Research Association,
Montreal, CA.

Kaufman, R. (1986). Assessing needs. In National
Society for Performance and Instruction (Ed.), Intro-
duction to performance technology. Washington, D.C.:
National Society for Performance and Instruction.

Kling, R., McKim, G., Fortuna, J., & King, A. (2001). A
bit more to IT: Scientific communication forums as socio-
technical interaction networks. Submitted for review.

AAH GRAPHICS, INC. / (540) 933-6210 / FAX 933-6523 / 12-20-2001 / 16:34

94 ETR&D, Vol. 49, No. 4



Lakoff, G. and Johnson, M. (1980). Metaphors we live by.
Chicago: Univ. of Chicago Press.

Lambdin, D., Duffy, T., & Moore, J. (1997). Using an in-
teractive information system to expand preservice
teachers’ visions of effective mathematics teaching.
Journal of Technology and Teacher Education, 5, 171–
202.

Lampert, M. (1990). When the problem is not the ques-
tion and the solution is not the answer: Mathemati-
cal knowing and teaching. American Educational
Research Journal, 17, 29–64.

Lampert, M. (1998). Studying thinking as a thinking
practice. In J. Greeno & S. Goldman (Eds.), Thinking
practices in mathematics and science learning (pp.53–
78). Mahwah, NJ: Erlbaum.

Land, S.M., & Hannafin, M.J. (1996). A conceptual
framework for the development of theories-in-ac-
tion with open-ended learning environments.
Educational Technology Research and Development,
44(3) 37–53.

Lave, J. (1988). Cognition in practice: Mind, mathematics,
and culture in everyday life. New York: Cambridge.

Lave, J. (1993). Introduction. In J. Lave & S. Chaiklin
(Eds.), Understanding practice: Perspectives on activity
and context (pp. 3–34). New York: Cambridge
University Press.

Lave, J., & Wenger, E. (1991). Situated learning:
Legitimate peripheral participation. New York:
Cambridge University Press.

Lemke, J. (1997). Cognition, context, and learning: A
social semiotic perspective. In D. Kirshner & J.A.
Whitson (Eds.), Situated cognition: Social, semiotic, and
psychological perspectives (pp. 37–56). Mahwah, NJ:
Erlbaum.

Levin, J.A., Riel, M., Miyake, N., & Cohen, M. (1987).
Education on the electronic frontier: teleappren-
ticeships in globally distributed educational con-
texts. Contemporary Educational Psychology, 12,
254–260.

Lewis, C., & Tsuchida, I. (1997). Planned educational
change in Japan: The shift to student-centered
elementary science. Journal of Educational Policy,
12(5), 313–331.

Link2Learn Professional Development & Common-
wealth of Pennsylvania. (1997). Link2Learn Profes-
sional Development. [On-line]. Available:
http://L2L.ed.psu.edu (visited 1999, January 15).

MaKinster, J.G., Barab, S.A., & Keating, T.M. (2001).
Design and implementation of an on-line profes-
sional development community: A project-based
learning approach. Electronic Journal of Science
Education. [On-line]. Available at:
http://unr.edu/homepage/jcannon/ejse/ejse.html
[V5, N3, 2001, March].

Maturana, H.R. & Varela. (1992). The tree of knowledge:
The biological roots of human understanding. Boston:
Shambhala.

McCombs, B.L., & Whisler, J.S. (1997). The learner-
centered classroom and school: Strategies for increasing
student motivation and achievement. San Fransisco:

Jossey-Bass.
McMahon, H., O’Neill, W. & Cunningham, D.J. (1992).

“Open” software design: A case study. Educational
Technology, 32(2), 43–55.

Mevarech, Z.R. (1995). Teacher’s paths on the way to
and from the professional development forum. In
T.R. Guskey & M. Huberman (Eds.), Professional
development in education: New paradigms and practices
(pp. 151–170). New York: Teachers College Press.

Miles, M.B. (1995). Introduction. In T. Guskey & M.
Huberman (Eds.), Professional development in educa-
tion: New paradigms and practices (pp vii-ix). New
York: Teachers College.

National Council of Teachers of Mathematics. (1989)
Curriculum and evaluation standards for school mathe-
matics. Reston, VA.: National Council of Teachers of
Mathematics.

National Council of Teachers of Mathematics. (in
press). Principles and standards for school mathematics.
Reston, VA: Author.

National Research Council. (1996). National science
education standards. Washington, DC: National
Academy Press.

Niederhauser, D.S., Salem, D.J., & Fields, M. (1999).
Exploring teaching, learning, and instructional
reform in an introductory technology course. Journal
of Technology and Teacher Education, 7(2), 153–172.

Nonaka, I., & Takeuchi, H. (1995). The knowledge-creat-
ing company. New York : Oxford University Press,
1995.

North Central Regional Educational Laboratory.
(1999). Pathways to school improvement. [On-line].
Available: http://www.ncrel.org/sdrs/path-
wayg.htm (visited 1999, Jan. 15).

Orr, J. (1990). Sharing knowledge, celebrating identity:
War stories and community memory in a service
culture. In D.S. Middleton & D. Edwards (Eds.), Col-
lective remembering: Memory in society (pp. 169–189).
Beverly Hills, CA: Sage.

Preece, J. (2000). Online communities: Designing
usability, supporting sociability. New York, NY: John
Wiley & Sons, Inc.

Rényi, J. (1998). Building learning into the teaching job.
Educational Leadership, February 1998, 70–74.

Richardson, V. (1990). Significant and worthwhile
change in teaching practice. Educational Researcher,
19(7),10–18.

Richardson, V. (1992). The agenda-setting dilemma in
a constructivist staff development process. Teaching
and Teacher Education, 8, 287–300.

Richardson, V. (1996). The role of attitudes and beliefs
in learning to teach. In J. Sikula, T. Buttery, & E.
Guyton (Eds.), Handbook of research on teacher educa-
tion (2nd ed.). New York, NY: Simon & Shuster Mac-
millan.

Riel, M. (1998). Learning communities through com-
puting networks. In J.S. Greeno & S. Goldman
(Eds.), Thinking practices in mathematics and science
learning (pp. 369–398), Mahwah, NJ: Erlbaum.

Rose, A., Ding, W., Marchionini, G. Beale,Jr., J, &

AAH GRAPHICS, INC. / (540) 933-6210 / FAX 933-6523 / 12-20-2001 / 16:34

INQUIRY LEARNING FORUM 95



Nolet, V. (1997). Building an electronic learning com-
munity: From design to implementation. CS Technical
report CS-CR-3831 (September). University Park,
MD: Computer Science, University of Maryland.

Roth, W. -M. (1996). Where is the context in contextual
word problems?: Mathematical practices and
products in Grade 8 students’ answers to story
problems. Cognition and Instruction, 14, 487–527.

Ruopp, R., Gal, S., Drayton, B., & Pfister, M. (1993).
LabNet: Toward a community of practice. Hillsdale, NJ:
Lawrence Erlbaum Associates.

Scardamalia, M., & Bereiter, C. (1994). Computer sup-
port for knowledge-building communities. The Jour-
nal of the Learning Sciences, 3, 265–283.

Schlager, M., & Schank, P. (1997) TAPPED-IN: A new
on-line community concept for the next generation
of Internet technology. In R. Hall, N. Miyake, and N.
Enyedy (Eds.), Proceedings of the Second International
Conference on Computer Support for Collaborative
Learning (pp 231–240). Toronto: Univ. of Toronto
Press.

Schwen, T., Kalman, H.K., Hara, N, & Kisling, E.L.
(1998). Potential knowledge management contribu-
tions to human performance technology research
and practice. Educational Technology Research and
Development, 46(4), 73–89.

Simmons, et al. (1999). Beginning teachers: Beliefs and
classroom actions. Journal of Research in Science
Teaching, 36(8), 930–954.

Smylie, M.A., & Conyers, J.G. (1991). Changing con-
ceptions of teaching influence: The future of staff
development. Journal of Staff Development, 12(1), 12–

16.
Stevenson, H., & Stigler, J. (1992). The learning gap.

New York: Summit.

Stofflett, R.T., & Stoddart, T. (1994). The ability to un-
derstand and use conceptual change pedagogy as a
function of prior content learning experience. Journal
of Research in Science Teaching, 31, 31–51.

Strage, A. & Bol, L. (1996). High school biology: What
makes it a challenge for teachers? Journal of Research
in Science Teaching, 33, 753–772.

Tinker, R. (1998). The Concord Consortium. Newsletter.
Concord, MA.

Tobin, K., & Gallagher, J.J. (1987). What happens in
high school science classrooms? Journal of Cur-
riculum Studies, 19, 549–560.

Tripp, S.D., & Bichelmeyer, B. (1990). Rapid prototyp-
ing: An alternative instructional design strategy.
Educational Technology Research and Development,
38(1), 31–44.

Walkerdine, V. (1997). Redefining the subject in
situated cognition theory. In D. Kirshner & J.A.
Whitson (Eds.), Situated cognition: Social, semiotic, and
psychological perspectives (pp. 57–70). Mahwah, NJ:
Erlbaum.

Wenger, E. (1998). Communities of practice: Learning,
meaning, and identity. Cambridge, MA: Cambridge
University Press.

Young, M. (1993). Instructional design for situated
learning. Educational Technology Research and
Development, 41(1) 43–58.

AAH GRAPHICS, INC. / (540) 933-6210 / FAX 933-6523 / 12-20-2001 / 16:34

96 ETR&D, Vol. 49, No. 4


