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The purpose of this study was to share our
experiences using emerging technologies to cre-
ate an authentic learning context where pre-
service teachers at a university and practicing
K-12 teachers collaborate in the conduct of
real-world (as opposed to “textbook”) tasks. In
this paper, we demonstrate and evaluate the
design of professional development that
involved a partnership between two universi-
ties and eight surrounding K~12 schools. This
partnership provides the foundation for sup-
porting a learning community of preservice
and practicing teachers that situdtes in collabo-
rative practices that are both authentic and
valuable to all involved. Specifically, we stud-
ied how issues of ownership, power, authentic-
ity, and collaboration contribute to students’
successes and the success of the program
through four case studies. We also explored
how asynchronous conferencing tools might be
used to facilitate communication across geo-
graphic and chronological boundaries, break-
ing down traditional barriers to distributed
communities of practice and making possible
the creation of a co-evolutionary model for sup-
porting the emergence of a context that was
authentic to both preservice and in-service
teachers. In contrast to claims that suggest
authenticity for an individual can be pre-
scribed to a learner by the instructor, we deny
the legitimacy of preauthentication. Instead,
an assumption underlying this research is that
authenticity is an emergent process that is
actualized through individuals’ participation
in tasks and practices of value to themselves
and to a community of practice. The co-evolu-
tionary model for supporting the emergence of
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authenticity described in this study provides a
means of overcoming some of the challenges
associated with simulation and participation
models for establishing authentic learning
experiences.

SUPPORTING AUTHENTICITY THROUGH
PARTICIPATORY LEARNING

O Although teacher education programs have
been teaching students about various technolog-
ical tools (describing their potential for class-
room use) and assigning tasks (assignments)
that require the use of these tools within the iso-
lation of the university setting, students fre-
quently have little opportunity to use these
technologies for addressing authentic classroom
problems. Upon reaching classroom placements
these new teachers are ill-prepared to incorpo-
rate technology in meeting the complex
demands facing beginning classroom teachers
with research findings showing that students
often fail to use, and dismiss as irrelevant, the
techniques that they learn in teacher training
courses (Richardson-Koehler, 1988). Nicaise and
Barnes (1996) suggested that these findings
should not be surprising, given that most
teacher preparation occurs within the culturally
impoverished setting of the college classroom,
instead of authentic K~12 school contexts.

Whether the teaching of technology occurs
through didactic lectures or through cleverly
designed open-ended projects, if the learning
occurs exclusively in the university context there
will continue to be a gap between school learn-
ing and real-world application (Barab & Landa,
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1997; Brown, Collins, & Duguid, 1989). This is
because the separation of learning from authen-
tic use creates a content-culture incongruity in
which students are learning content implicitly
framed in the culture of schools, but whose use
and value is explicitly attributed to authentic
communities of practice that are not directly in
evidence (Barab & Duffy, 2000; Brown et al,
1989). Given the many challenges facing new
teachers, we cannot expect that preservice teach-
ers will gain the necessary competence once they
are on the job. In fact, research on staff develop-
ment in schools has indicated that K-12 teachers
are generally not receiving enough time, sup-
port, access, and encouragement to become
competent and comfortable with technology
(Schrum & Dehoney, 1998; Siegel, 1995; Zammit,
1992). Teacher preparation programs have the
responsibility to prepare these teachers to use
technology in meeting the demands of the class-
room (Green & Gilbert, 1995). It is how best to
prepare these teachers, especially in relation to
the authenticity of the learning experience, that
constitutes the central focus for this research.

Although not always stated explicitly,
implicit to discussions that highlight the import-
ance of learner use and value with respect to
what is learned is the notion of authenticity. In
general, learning environments are considered
authentic when there is a similarity between the
structured learning activities and some mean-
ingful context for that activity (Petraglia, 1998;
Radinsky et al., 1998). However, authenticity
remains a concept that is referred to by many,
yet poorly defined. In designing a learning envi-
ronment intended to support authenticity one
has to come to terms with what is meant by
authentic and to whom. For example, what is
authentic to the teacher may not be authentic to
the student, and what is authentic to the student
may not be authentic to the teacher, and both or
neither may be considered authentic in terms of
real-world communities of practice (Barab &
Duffy, 2000). Therefore, discussions of authen-
ticity must consider authenticity in terms of the
life-world of the student and in terms of a target
professional domain (Heath & McLaughin,
1994; Lampert, 1990; Radinsky et al., 1998; Roth,
1996; Wenger, 1998).

With respect to the design of learning envi-
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ronments, what makes the practices being
learned authentic is not that the instructional
designer has mandated them as such, or that the
learner wishes it to be so, or even that these prac-
tices have real use value to a community of prac-
tice. Rather, we have argued that authenticity
lies in the learner-perceived relations between
the practices they are carrying out and the use
value of these practices. Although educators can
seed learning environments using tasks that are
similar to those tasks being carried out by real-
world practitioners, they cannot guarantee the
“puy-in” of the learner. Even when learners
apprentice to experts in those environments
where experts do their work, the buy-in of the
learner is not ensured. We have found it neces-
sary to deny the legitimacy of preauthentication
and, instead, conceive authenticity as an emer-
gent process that occurs as individuals engage in
practices of value to themselves and to a commu-
nity of practice (Petraglia, 1998). This perspective,
grounded in ecological and self-organization
models (Bertalanffy, 1952; Prigogine, 1978;
Prigogine & Stengers, 1984; Swenson, 1996,
1997a,b), places authenticity not in the learner,
the task, or the environment, but in the dynamic
interactions among these various components.
Said another way, authenticity is manifest in the
flow itself, and is not an objective feature of any
one component in isolation. It is the focus of this
paper to examine these issues from both a theo-
retical and an empirical perspective.

COMING TO TERMS WITH AUTHENTICITY

The American educational system, as consid-
ered separate from hands-on apprenticeships,
has in some sense maintained its identity by
accentuating the distinction between those
engaged in applied practices and those engaged
in abstract intellectualizing (Brown et al., 1989).
Within this distinction, learning that was
increasingly abstract and less similar to real-
world practice was considered to be more gener-
alizable, precisely because of its lack of being
tied to any specific instance. Said another way, it
was believed that generalizable learning must
occur “out of context” if it is to transfer to multi-
ple situations, and that only out of context learn-
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ing can lead to abstraction, generalization, trans-
ferable knowledge, and cognitive efficacy in
future life situations. In response to this
approach to learning, Lave (1997) stated that the
“academic and educational establishments are
caught in a serious dilemma concerning the role
of distance from experience in strengthening
and at the same time weakening learning”
(Lave, 1997, p. 28). However, there was also
another tradition in American education, prag-
matism, championed by the late philosopher-
educator, John Dewey. “And in terms of
aligning American education with the value of
authenticity, Dewey'’s influence is impossible to
" (Petraglia, 1998, p- 26).

overstate”

Dewey’s (1938/1963) thinking, and the
assumption that the importance of an idea is to
be located in its consequences when put to real-
world use, was central to the American pragma-
tist movement, Petraglia stated that,

Pragmatism provided Dewey with the philosophical
m«o::nm for rejecting the elite-idealist-vocational
dichotomy, for he argues that this schism is not only
_um.wn.:o_ommnmzw unacceptable (as it supports the trans-
mission model in which learners play the role of blank
slates on which knowledge and information are accu-
rately inscribed), but that it reflects a faulty epistemol-
ogy as well. (Petraglia, 1998, p. 27)

F contrast to epistemological perspectives that
view learning as a process of acquiring knowl-
edge, and to ontological perspectives that equate
knowledge with having symbolic mental repre-
sentations (Fodor, 1980; Vera & Simon, 1993), we
are seeing the rise of situativity theories that
emphasize practice and participation as part of
authentic communities (Cobb & Yackel, 1996;
_.”w<m & Wenger, 1991). Learning from the
m.;:mnin% perspective refers to a change in rela-
tionships or, more specifically, a change in the
individual’s position with respect to the trajec-
tory of experience defined by the practices and
goals of a community (Barab & Duffy, 2000). As
such, context is not something to be stripped
away so that what is learned is context-free and
thus generalizable. Instead, situativity theorists
have posited the inseparability of content and
context, one standing in dialectic relationship
with the other (Greeno, 1997, 1998; Kirshner &
Whitson, 1997; Lave, 1993, 1997; Lave & Wen-
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ger, 1991; Young, Kulikowich, & Barab, 1997),

Situativity as a theoretical perspective, in

part, can be said to have sprung from two sepa-
rate foundations, which has implications for the
design of intentional learning environments
(Barab & Duffy, 2000; Kirshner & Whitson
1998). First, there are those that have »:zﬁovo.\
logical roots and which have risen from research
on contexts of daily living and working
(Engestrom, 1993; Hutchins, 1993; Lave, 1988;
Lave, 1993; ,rm<m & Wenger, 1991; Rogoff @“
._lm:\m~ 1984). Second are those theories that arose
in educational circles, which are partly inspired
by the work of the anthropologists but also in
reaction to an increasing dissatisfaction with the
practices of schools (Brown & Campione, 1990;
Brown et al, 1989; Cognition and Technology
Group at Vanderbilt [CTGV], 1990, 1993; Col-
lins, Brown, & Newman, 1989; Resnick, 1987).
We believe that these two historical roots have
contributed to the current fascination with
m==..m=zn=< in terms of the design of learning
environments. Specifically, they have given rise
to two models of authentic leaming environ-
ments, what Radinsky et al. (1998) labeled the
simulation and the participation models.

The Simulation Model

The simulation model of authenticity is predi-
cated on the assumption that classroom activity
should be made to be as similar to communities
wm practice outside of school as possible. This
includes factual authenticity, in which the envi-
ronmental particulars of the task are made to be
similar to those of the real world, procedural or
process authenticity in which learner practices
are similar to those that one would be engaged
In outside of school, and task authenticity in
which the tasks being addressed are similar to
those being undertaken by communities of prac-
tice (CTGV, 1990). In an effort to contextualize
learning that occurs within classrooms, some
educators have redesigned curricula and class-
room practices so that they engage students in
the types of thinking and problem solving that
occur outside of school (Brown & Campione,
1990; CTGV, 1990, 1993; Koschmann, 1996;
Scardamalia & Bereiter, 1994; Schoenfeld, 1996).
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Under this model, “learning goals are often
framed in terms of the extent to which student
activity shares behaviors, goals, tools, or concep-
tual constructs with a set of practices of a profes-
sion, or a scholarly or artistic practice”
(Radinsky et al., 1998, p. 3). Problem-based
learning is an example of an approach to mm».mv.
lishing authenticity through the creation of sim-
ulation models (Evenson & Hmelo, in press;
Koschmann, Kelson, Feltovich, & Barrows, 1996;
Savery & Duffy, 1996). Cognitive mv_u_,msanmmr.%
presents still another approach to no:nmﬁfm__N.
ing and designing simulation models (Collins et
al., 1989).

The classroom, from the simulation perspec-

tive, can be viewed as a “practice field” (Senge,
1994). Practice fields are separate from the “real”
field, but they are contexts in which learners, as
opposed to individuals who Lave w:.a Wenger
(1991) referred to as legitimate participants, nm.s
practice the kinds of activities that they will
encounter outside of schools. The goal in
designing a practice field is to situate ?m.mm
authentic activities within environmental cir-
cumstances and surroundings that are present
while engaged in these activities outside of
schools. The design of practice fields and discus-
sions of the central learning principles have
received extensive attention over the last decade
(Barab & Landa, 1997; CTGV, 1990, 1993; Duffy
& Jonassen, 1992; Duffy, Lowyck, & Jonassen,
1992; Edwards, 1995; Hannafin, Hall, Land, &
Hill, 1994; Hmelo & Emerson, in press;
Kommers, Grabinger, & Dunlap, 1996;
Koschmann, 1996; Roth, 1996, 1998; Roth &
Bowen, 1995; Savery & Duffy, 1996; Wilson,
1996).

Within practice fields, while the ﬁ_‘cc_m.:ﬂm
may be “authentic” in the complexity they w::.m
to the learner, they are frequently not authentic
in the sense that they are an integral part of the
ongoing activity of the surrounding community.
The point here is that simulation Eomm_m m._.m
practice fields and, as such, are by design Q.m-
tinct from the real world in which students will
later be expected to apply what they learned.
This is not to imply that teachers do not make
efforts to build connections between classroom
work and real-world applications, only that
these environments are frequently limited in
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terms of their meaningful connections to some
target  professional domain (Heath &
McLaughin, 1994; Lampert, 1990). As such,
activities are not necessarily viewed by learners
as meaningful in their own right; rather, they are
frequently viewed as preparation for some later
situation, having exchange value (frequently for
grades) as opposed to use value. In fact, it is
through a reference to “something” and “some-
place” else that parents, teachers, and even stu-
dents ascribe use value to that which is being
taught. We, like Dewey before us, believe that
“education . . . is a process ¢f living and not a
preparation for [italics added] living” (Dewey,
1897, p. 78).

Participation Model

The participation model for establishing authen-
ticity is predicated on the assumption that the
authenticity of an activity is dependent upon the
extent to which learners engage in the authentic
practices as part of a community (Lave, 3@&
Lave & Wenger, 1991; Wenger, 1998). In addi-
tion to factual, process, and task wcormnmn:.v:
participation models have ecological authentic-
ity, referring to the learners’ tasks being m_.:v.ma-
ded in ongoing activity within the ecological
niche in which the real-world practitioner func-
tions. This shift in the unit of analysis, from the
classroom environment to out-of-school com-
munities, leads to a shift in focus from acquiring
skills and knowledge to one in which “develop-
ing an identity as a member of a community and
becoming knowledgeably skillful are part of the
same process, with the former motivating, m.rmm.
ing, and giving meaning to the latter, which it
subsumes” (Lave, 1993, p. 65). It is not that a
sense of self as a member of the referenced com-
munity does not or cannot develop in practice
fields. However, there is something more to
membership in a community; moBmﬁ.Eﬁm
beyond the temporary collaborative environ-
ment of a practice field.

In the case of teacher education, this means
initiating teacher education students into
authentic communities of practice throughout
their development as teachers (Case, Norlander,
& Reagan, 1993; Petrie, 1995). Case et al. (1993)
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described clinic placements at professional
development centers (participating schools) as
an essential aspect of their teacher development
program. It is in these placements that students
begin to analyze and reflect on classroom behav-
ior and school community situations. These
experiences allow students to experience the
effects of becoming knowledgeably skillful in
terms of their participation as part of the com-
munity of teachers. Relegating participation in
classroom cultures to the occasional fieldtrip or
a singular student teaching experience with
most learning occurring in the university con-
text is inadequate from the situated perspective;
sustained meaningful opportunities for partici-
pation within communities of practice are essen-
tial. While few educators would argue with the
value of engaging learners in authentic commu-
nities of practice, many obstacles prevent pre-
service teachers from participating in precollege
classroom communities. Isolated in college

classrooms, most students lack the transporta-
tion, time, and resources necessary to becoming

involved in classroom communities. Likewise,

mentoring a cadre of students adds extra work

to already burdened teachers. At the very least,
coordinating the schedules of these busy popu-
lations for the planning, training, and evaluation
needed in good teacher development can be
daunting.

Further, relegating the learning of preservice
teachers to on-the-job apprenticeships with in-
service teachers has additional problems—espe-
cially when the learning in question is related to
the increasingly changing realm of technology
use. First, the practices and meanings that we
would like preservice teachers to learn are not
necessarily “residing in” the K-12 or university
classrooms. One cannot expect that classroom
teachers, responsible for five classes per day
with one preparation period and frequently
more than 100 students, can possibly keep cur-
rent and skilled on the latest technology devel-
opments (Schrum & Dehoney, 1998; Siegel, 1995;
Zammit, 1992). In fact, with respect to technol-
ogy, many preservice teachers are more compe-
tent than those teachers working in the
classroom. Second, it has been argued that in
many domains there is no single, privileged or
correct view. Instead, there is a number of differ-
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ent competing and arguable sets of justifiable
beliefs (Knorr-Cetina, 1981; Latour, 1987;
Petraglia, 1998b). Third, even if we could find
examples “out there,” one cannot preauthenticate
practices and meanings for students. Educators
need to find means of stimulating ownership.

From the perspective of an instructional
designer, the simulation and participation mod-
els of authenticity are at odds. On one hand, the
simulation model suggests designing classroom
contexts so they stimulate the central practices
and questions representative of the target
domains; on the other hand, the participation
model suggests finding means to immerse stu-
dents into the actual communities as peripheral
participants. With respect to supporting pre-
service teachers’ learning about technology, the
former model runs the risk of facilitating the
development of inert and impractical knowl-
edge (Whitehead, 1929) as students engage in
practices and discourse about technology use in
K~12 schools within the confines of the univer-
sity classroom. The latter model also has limita-
tions both in terms of physical space and time
constraints and in the fact that these in-service
teachers may not be engaging in the types of
practice or using the technologies that we want
students to learn (Barab & Hay, in press). There-
fore, in the next section we will argue for
another model of authenticity: a model based on
shared authenticity, expertise, and ownership

among university students and classroom prac-
titioners.

CO-EVOLUTIONARY MODEL

Implicit and explicit to both the above models of
authenticity is that a learning environment
develops authenticity because of its similarity to
real-world environments—in fact, the participa-
tion model suggests that learning should actu-
ally occur in these environments. We have
argued that authenticity lies in the leamer-per-
ceived relations between the practices they are
carrying out and the use value of these practices.
Educators need to find means of aiding students
in owning these practices and meanings, but in
ecologically valid contexts. To address these two
problems we have grounded the development
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of our course in an ecological or self-organiza-
tion model where university students and class-
room teachers reciprocally construct tasks and,
in the process, what is taken-as-authentic
(Bertalanffy, 1952; Gibson, 1986; Prigogine &
Stengers, 1984;).

Epistemologically, the model builds on the
assumption that practices and meanings are
emergent within environments that have the
appropriate boundary conditions (Barab et al.,
1999; Swenson, 1996, 1997a). That is, given the
appropriate environmental conditions (includ-
ing individuals having adopted specific inten-
tions) certain practices and meanings are likely
to emerge. This emergence of particular prac-
tices and meanings is not magical, but consistent
with work in self-organization theory and
dynamical systems, in which certain structures
emerge in relation to the function that they
serve, and to the physical properties in which
they are grounded (Bertalanffy, 1952; Kelso,
1995; Prigogine & Stengers, 1984; Swenson,
1997a,b). The central notion underlying self-
organization theories is that “order” does not
have to be credited to any one component of the
system, but emerges through the dynamics of a
system. Barab et al. (1999) discuss instructional
implications of this approach.

From an ecological ﬁm_‘mvmnnzﬂ instruction involves
mediating key elements of a larger context so as to
facilitate the merging of learner and environment into
a single system. As learners work toward functional
goals, the “facilitator” guides their practice to support
the emergence of meaningful relations. Learner own-
ership of functional practices and meanings need not,
and we would argue, cannot, be externally arranged
by the “teacher” for the student; rather it flows as part
of the self-organizing dynamics that are uniquely
emergent when the individual becomes a member-
participant in an ecosystem or context for a task. (pp.
353-354)

It is this ecological grounding that leads us
toward a co-evolution model of supporting the
emergence authenticity. In this model, meaning-
ful task constraints evolve as part of the self-
organizing dynamics that are uniquely
emergent when the individual becomes a mem-
ber-participant in an ecosystem (as part of a
community) for a task. Said another way,
authenticity emerges through meaningful relations
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among individual, community, and task. This
approach is consistent with designs advocated
by Radinsky et al. (1998), for example, when
they proposed the “mutual benefit partnership”
model. In this model, students and teachers are
brought together in a partnership with a profes-
sional community so that they may complete a
shared task. The terms of the partnership are
discussed among all existing parties in relation
to a particular task, problem, or product, with
the resolution potentially having value to all
parties. For example, in one project undergradu-
ate students and course instructors worked with
a campus organization interested in increasing
faculty technology use in the curriculum. The
campus organization worked with course
instructors and the students to define the prob-
lem, the scope of research, and the expected
deliverables. Over the course project, students
did background research, designed a marketing
plan, wrote a proposal, and presented their
work to relevant audiences. In this project, the
collaboration offered an ideal context for stu-
dents to develop competencies in organizational
research and design, while they contributed to
the organization’s knowledge base. In this sense,
the organization and the students engaged in
collaborative work for the benefit of both par-
ties.

Consistent with the mutual benefits project
discussed above and predicated on an emergent
model of authenticity, we designed our course
to bring together the shared competence,
resources, and goals of preservice and in-service
teachers with support from university profes-
sors. In particular, it was our goal that preservice
teachers would develop and expand their com-
petencies (including practices and meanings)
with respect to technology use in the classroom
within the expertise of experienced classroom
teachers. In other words, neither the university
professors, the textbooks, the preservice teach-
ers, nor the in-service teachers housed the
“right” practices and meanings; instead, these
were to emerge through shared discourses and
practices all within the constraints imposed by
the tasks at hand in relation to their function to
all parties. It is in this sense that we have moved
away from and taken advantage of both the sim-
ulation and participation models for establish-
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ing authentic learning environments. Instead,
central to the co-evolution model is the emer-
gence of a learning context that is neither, and is
both the classroom and the community of prac-
tice. Our goal is that the shared task will condi-
tionally constrain the university classroom-K-12
community system, setting up boundary condi-
tions that would make certain practices and
meanings more likely to emerge. Further, it
would do so in a context that allows university
students and classroom teachers and their stu-
dents to appreciate and directly experience the
real-world function of what is being learned
(Barab et al., 1999).

A co-evolutionary model for supporting the
emergence of authenticity is one that allows for
collaboration among the learner participant(s)
and the real-world practitioner participant(s) so
that all parties mutually define and co-evolve
the parameters for defining and addressing the
task at hand. Central to this model is that the
task at hand has meaning and significance to all
parties, and that it addresses a real-world need
that has significance independent of school-cre-
ated expectations. In other words, completing
the assignment has applications that go beyond
the university classroom context.

THIS STUDY

For this study, both naturalistic and quantitative
data were used to gain a holistic vision of the
semester-long course (Guba & Lincoln, 1983;
Scriven, 1983). Two researchers who were not
involved with the development or implementa-
tion of the class attended and took field notes a
minimum of 90 min for each of the twelve 2-
hour classes. In this study, we will refer to the
preservice teachers taking this course as stu-
dents, refer to K-12 students as K~12 students, the
classroom teacher as teacher, and the university
professor as professor. Student-teacher and stu-
dent-student discussions over a conferencing
system were also examined. In addition, stu-
dents were interviewed using open-ended ques-
tions (e.g., To what extent and in what ways
were you able to become members of the class-
room community?) intended to illuminate the
four research issues discussed below, and to
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confirm and probe pbservations made in class.
These 10-min interviews were conducted with
each of the groups discussed in the case studies
on at least two occasions, with an additional
interview occurring directly after visiting the K-
12 classrooms if that occurred. Multiple inter-
views were also carried out with the professors
and K-12 teachers. It was stated in the consent
form that any information shared with the
researchers would not be discussed with the

course instructor until after grades were submit-
ted. .

Field notes, learner interviews, and teacher
observations were discussed in meetings among
the researchers so as to generate assertions used
to direct data collection efforts the following
week. In particular, these meetings illuminated
pertinent issues with respect to the successes
and challenges of the course. The issues most
prominent at the end of the study (and that
structure the case studies) were: (a) What types
of interactions emerged within groups? (b) Did
students believe the projects were authentic? To
whom? And how did this differ among groups?
(c) What was the nature of students’ participa-
tion in the K~12 classroom and, conversely, the
nature of the teachers’ participation in the pro-
jects? and (d) How did issues of power and con-
m.no_ contribute to emergent authenticity? The
issues were continually refined during field-
work, group meetings among the researchers,
and increasingly focused data collection and
analyses. The constant-comparative method
(Glaser & Strauss, 1967), in which the data and
emergent interpretations interacted in a dialectic
fashion, allowed us to be attentive to the issues
that emerged from the data and not to simply
impose our a priori expectations top-down,
from theory to practice.

Lincoln and Guba (1985) recommended tri-
angulation as one means of increasing the credi-
bility of interpretations derived from naturalistic
interpretations. Interpretations were triangu-
lated using multiple data sources; including
observations, interviews, document analysis,
learner debriefing, and analyses of referential
materials. Last, member checks were used with
the students, the teachers, and the professors to
further substantiate that the issues and interpre-
tations were indeed consistent with the course
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experience. From these data, four case studies
were written with each one focusing on the
emergent issues discussed above.

THE CONTEXT

Participants

Thirty-four junior undergraduate students
worked in groups of 3 or 4 (frequently, with 2
students at each campus) and with a classroom
teacher to complete three group projects, in
addition to two individual assignments. Stu-
dents differed in terms of their computer profi-
ciency, but all students had chosen to obtain a
special computer endorsement of which this
was one of the last classes in the five-class
sequence. Within these courses, students
learned to use the Microsoft Office™ suite,
developed Hyperstudio™ lessons, and devel-
oped Webquests™ using hypertext markup lan-
guage (HTML) code. It was common practice
that computer endorsement courses would be
hands-on, designed to support students in using
computers. Of the students, 22 were located on a
residential campus, while the other 12 were
located on a commuter campus in a city approx-
imately 65 miles away.

The teachers who participated in the projects
taught K~12 students with diverse ethnic and
socio-economic backgrounds, including inner-
city K-12 students who constitute at-risk popu-
lations. The ten teachers selected were chosen
using a convenience sample, taken from a list of
people who had previous collaborations with
the university. All teachers had at least one com-
puter with an Internet connection in their class-
room. None of the cooperating K-12 teachers
discussed in the case studies had ever developed
their own Web sites, or had used a Web site in a
class lesson. In fact, only one teacher had partic-
ipated in professional development activities
related to using computers, and he was also the
only teacher who used the computer for more
than word processing and occasional e-mail.
The professor working at the inner-city univer-
sity had taught this course six times previously,
while this was the first time for the other profes-
sor. Both professors had extensive computer
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experience, running workshops for K-12 teach-
ers, teaching K-12 and university courses on
using technology, and writing their own code in
various languages.

Course

With the goal of situating the learning experi-
ence and strengthening university and K-12
partnerships, the current course on using tech-
nology in the classroom discussed in this study
was totally revamped. Instead of learning
through lectures and individual assignments,
the revised course involved a collaboration
between students at two universities and eight
different K-12 teachers at public schools. It was
designed to benefit both preservice teachers
working toward their computer endorsement
and the K-12 teachers in the cooperating
schools. It was the instructors’ intention that
university students would learn about using
computers in the classroom and writing grants
through collaborating with K-12 teachers in
developing Web sites, evaluating software, and
writing grants.

Because the university courses occurred
simultaneously, the distributed teams (one or
two students at each campus, and a K-12
teacher) used synchronous video-conferencing
equipment and an asynchronous collaboration
tool (ACT) as their vehicles for collaboration
(Sloffer, Dueber, & Duffy, 1999). More specific-
ally, they were expected to go online and post at
least two messages a week related to course
assignments. The three projects that all teams
completed were: (a) the constructing and testing
of a World Wide Web (WWW) site designed to
meet the teacher’s specified curricular needs; (b)
the evaluation of software to be used in conjunc-
tion with specific topics in the Web-site project;
and (c) the development and submission of a
technology grant proposal to meet the teacher’s
technology needs.

All of the projects involved authentic prob-
lems in the use of technology in a school. In all
cases the students were in close collaboration
with the teacher: they responded to the teacher’s
needs; teacher and students explored options
collaboratively; and the “product” was tested in
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the school. Further, the students were intimately
involved in the use of technology (ACT and
video conferencing) to collaborate with the
teacher and among themselves. The professors
located at the two universities were expected to
provide constructive feedback to stimulate
critical thinking. Telephone communication
between the professors and the teachers was
used to teach the teachers to use ACT.

Uses of Technology: Course Content

In terms of classroom uses bf technology, the
instructors promoted the uses advanced by
Barab, Hay, and Duffy (1998). information
resource, communication tool, content contextu-
alization, construction tool, and visualization-
manipulation tool. These five uses were not
discussed as features that are inherent to the
technology as if technology were an indepen-
dent entity; rather, they refer to uses or roles that
technology can afford within various contexts;
that is, they emphasized their -contextualized
nature. Barab et al. (1998) described these as sit-
uated potentials, which are actualized (and
given shape) within the larger context of learner
inquiry—a process that requires the guidance of
an effective teacher. Research related to the first
four uses (both in terms of the actual tools being
used and the theoretical framework) provided
the empirical base out of which the activities in
this course were developed.

Briefly, we will overview these four uses. The
use of technology as an information resource for
learners is, arguably, growing to become the
dominant use of technology in education and
business; examples include the WWW and inter-
active CD-ROMs. The rise of theories of learning
that emphasize context as co-determining the
meaning of content (e.g., theories of situated
cognition) have stimulated the use of technology
as a means of situating the material to be learned
within a rich learning context; examples include
anchored instruction and experiential simula-
tions. The third use of technology that was rele-
vant to this course was as a communication tool,
facilitating collaborative and distributed learn-
ing across time and space; examples include
ACT and teleapprenticeships (Levin, Riel,
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Miyake, & Cohen, 1987). The final use of tech-
nology relevant to our work is that of a construc-
tion kit in which technology provides a concrete
tool for building various phenomena (e.g., inter-
active lessons, multimedia presentations, or
even 3-D worlds); examples include LOGO,
HTML, and virtual reality modeling language
editors, and HyperStudio). The question of how
to best support teachers in developing compe-
tence with respect to these various uses was the
prime focus of this study.

CAGSE STUDIES

Case 1: Native American Group

This group consisted of four women distributed
between two campuses working with one
teacher, Little Tree. All four female university
students had completed three computer and
education courses, but had not yet taught in a
classroom. Little Tree teaches Grade 2 at an ele-
mentary school located in the same city as two of
the students. She has two computers in her class-
room, both of which have an Internet connec-
tion. She uses the computers for e-mail and for
word processing. However, she had yet to incor-
porate the Internet into any lessons. In fact, the
district just developed its Internet-use policy so
students could use the Internet. We refer to this
group as the Native American group because
the Web site it developed was about Native
Americans.

Framing the project. In the first project, Little
Tree’s group developed a Web site on Native
Americans to be used in her class. Much of the
group’s initial efforts in building the Web site
focused on determining the size and scope of the
project. Negotiation of goals and tasks occurred
throughout the semester. Little Tree, as well as
one of the university students, expressed an
interest in including K-12 student work on the
pages. Little Tree also wanted to be able to create
and edit the pages developed by the university
students. After some discussion, they decided
that Little Tree lacked the authoring tools neces-
sary to create a Web page, but these pages
would be accessible to her so that she and the
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students could update them in the future. Little
Tree initiated the dialogue on the ACT:

Little Tree  As I have been thinking more about the
Web site and its layout, I have been won-
dering about student participation. [ have
asked about a place for student dialogue
(chatting) (if this is possible) and also a
place for student work to be displayed. 1
would like students to be part of this pro-
cess. I checked out our larger IBM lab at
school and we do have Netscape Naviga-
tor™, Are any of you willing or available
to come and teach some of the children
(and me) how to work on a Web site?

The only ideas I have to include in the
Web site so far would be link-ups for chil-
dren and teachers. It would also be good
to include children’s work, or even a place
for children to dialogue—is this possible?

Student1 Those ideas were very similar to some
other parts of the page that 1 was thinking
of. 1 thought maybe a section where stu-
dents could dialogue with one another. A
place to post questions about each other, in
which they can try to respond and answer
to. Also, what kind of work are you doing

.in your class that we could post on the
Web?

Student2 We were thinking of creating 4-5 pages,
stemming from a homepage originally cre-
ated. An overall introduction of the class
project and your goal. We thought of a
links page for teachers and students both.
What types of other pages would you like
to be linked? Do you want a page on vari-
ous Native American cultures, traditions?
What type of student work do you want
posted?

Your idea of conferencing between the
schools is a good idea, but will be very dif-
ficult. The schools can e-mail back and
forth about the pages, but conferencing
will be very difficult.

This excerpt illustrates the process in which
the Web site and requisite tasks emerged
through collaboration among the university stu-
dents and the classroom teacher. Neither the
teacher, the student, nor the professor dictated
what content should be on the site; rather the
process by which the framework for the Web
site was established was one of shared negotia-
tion. The team proceeded to develop the content
for the site in a similar manner, settling on a
page for each of the five tribes of Native Ameri-
cans being studied by Little Tree’s class. Once
the framework for the site was established,
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issues of interactivity and Little Tree’s access to
the site were revisited.

Little Tree | am so impressed with the opening page
of the Web site. It looks great. Did you
read my questions about possibly havinga
place for dialogue? and a place where the
students can add items themselves?

Student1 Iagree that it would be an excellent choice
to put the children’s work onto our Web
site. At this time I don’t think we can have
students adding to the site. But, it is a pos-
sibility that the school could create a site
which students could work with. Creating
a page is not always as easy as it looks and
seems. It might be that the teacher would
have to direct the editing and posting of
pages for the students. Student participa-
tion would be through their creative work:
designs, writing, etc. 1 think the students
will be very proud when they find their
work is on the Web for anyone to see. The
work which would be posted could be
updated or deleted at any time. As Anita
and Margarita have expressed, conferenc-
ing or dialogue between schools is not
possible at this time. We feel that the best
way to talk back and forth right now is
through an e-mail for the school or partic-
ular classroom and monitored by the
teacher.

In this passage, Little Tree asked the students
if providing a forum for her K-12 students to
dialogue and space to showcase their work were
technically feasible, deferring to the university
students’ expertise as technical experts. The stu-
dents seized this role, noting the technical diffi-
culties in providing online discussions and
managing a shared online space. The students
also capitalized on their university training,
acknowledging the theoretical rationale for pub-
lishing students” work on the Web. The teacher
responded by exerting her own expertise in
managing a classroom and working with stu-
dents:

Little Tree appreciate your response in regard to the
dialogue and posting of children’s work. [
realize that the teacher would have to be
overseeing the entire process of adding
and deleting from a Web site. I also think
that the creating a Web site is not as easy
as it might seem (to me it does not seem
easy at all). I am curious though why you
think that it is not advantageous or appro-
priate to have a place for children to sub-
mit their work on this particular Web site
at this particular time?
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The students quickly acknowledged the
teacher’s experience, adopting an apologetic
tone and offering to help the teacher do what-
ever it takes to meet her classroom needs:
Student?2 It is definitely appropriate for students to

submit their work. At the current time,
your students do not have access to the
server where this site is located. Members
of our group will be glad to post any mate-
rials you would like to submit to us . .
Sorry about the confusion. I want you to
know that I am willing to do whatever you
feel is needed to make this site useful for
you, your students, and the school.

The teacher was more than willing to reveal
what she did not know, and defer to students in
their areas of expertise:

Little Tree Thank you for getting back to me about
the students’ work. Question; If I do not
have access to the server off of which you
are working can the students post their
work on our server and have a link-up? (I
am not sure if this is even possible.) If we
could do this, would that mean that we
would have to have our own Web site on
which these projects, etc. were posted? 1
don’t know what would be easier at this
point.

Throughout the dialogue, open negotiation
occurred, with authentic concemns, technical
constraints, existing teacher skills, and accept-
able Internet use entering the discussion. Indica-
tive of this negotiation process was the manner
in which students offered suggestions to Little
Tree. In all of the previous examples, students
took a relatively deferential role in acknowledg-
ing Little Tree’s expertise within her classroom,
and a more assertive role in offering suggestions
about technical issues. Similarly, Little Tree
deferred to the students in deciding what was
technologically feasible, but asserted herself in
knowing what use of the Web would be best for
her students. At the end of this. exchange, the
students acknowledged Little Tree’s experience
in writing, stating we are “willing to do what-
ever you feel is needed to make this site useful
for you, your students and the school.” In
response, Little Tree opened herself to new pos-
sibilities, sharing uncertainty over what was
possible in this medium. Social construction
occurred throughout the course in a similar
manner, as the students collaborated with their
cooperating teacher, ultimately creating a
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shared vision and shared project.

More social construction. In the grant project, the
team discussed tasks, roles, and responsibilities
in a manner very similar to that of the first proj-
ect. Little Tree and the university students went
through cycles of construction, determining
what goals the teacher wanted to accomplish,
what technology was currently available in the
school, and what kinds of grants were currently
available. In writing a grant for an actual class-
room, students were quickly forced to wrestle
with authentic classroom constraints.

The university students initiated the discus-
sion, asking Little Tree what software was cur-
rently available. Little Tree replied, “We have a
lab of 10 Mac computers close to our 2nd grade
classrooms that we use. The kids have used
them to do HyperStudio projects and browse the
Internet for information.” A student, trying to
determine how much technology was currently
available throughout the school, responded,

Student1 [ remember that you had said earlier that
there were both MAC and PC’s in the
school. The site license that you would
receive for the school for the network
would work for all computers within one
building. But, you need to get different
software for MAC and Windows.

Little Tree  We have a lab with 18 IBM computers and
a small lab of 10 MAC computers. I am
also going to write another grant to go
along with both of yours for 3 MAC com-
puters in each of our three classrooms. We
are planning a lot of computer work for
next year and we will need the extra com-
puters. 1 think it would be good to have
software for both.

Student2 Thanks for getting back to us (or me)
about all of my questions. [ have one more
question, Do all of the IBM’s and Mac
computers have a CD-ROM in them? If so,
then there is a CD-ROM of the software
available that would be much cheaper
than buying software for each platform
separately.

Little Tree Yes, every computer has a CD-ROM, both
the IBMs and MACs.

In this series of exchanges, again, we see the
construction process by which the group arrived
at most decisions. In outlining potential pur-
chasing decisions for the school, students were
forced to wrestle with very real concerns about
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the types of equipment available in the school,
licensing agreements, and hardware require-
ments. The constraints facing the students were
not teacher-developed and artificially imposed.
Rather, they stemmed from actual constraints.

Summary and discussion: During the semester,
students in this group expressed some frustra-
tion over not being able to interact more with
Little Tree’s students. In class, one student was
observed as saying, “I'm uncomfortable doing
this—I feel like I don’t know the students.”
Another student remarked, “1 need to build a
better relationship. with the teacher and stu-
dents—it would make the project better.” In
interviews, all four students offered “no interac-
tion with the kids” as a source of frustration.
However, later in the semester, some students
did visit Little Tree’s class. In closing interviews,
they revealed that much of their frustration had
been alleviated by actually going to the class.

At the end of the course, Little Tree offered
the following feedback,

Little Tree The site is incredibly good. I had the two
other second grade teachers take a look at
it today and they were in awe. You have
done a wonderful job presenting the infor-
mation in a readable, understandable way
for second graders. It will be a valuable
tool for us in the future and hopefully for
others. There is not much on the Internet
(informationally appropriate) for this age
group. Thank you for your effort, time,
and hours of frustration. This will benefit
many children and teachers.

I wrote on another message what a ter-
rific job I thought you did on your lesson
plan. It is very well thought out and has
clear objectives. I think it would take 2nd
graders longer than 1 hour to complete the
entire plan. They are just at the beginning
stages of learning how to navigate their
way through the Internet. This lesson
would provide them with very specific
directions and locations. Their note-taking
is not very well developed at this point
and so we would use this lesson to utilize
the writing process. I think I might triple
the time allotted and integrate skills.

Another great aspect of your lesson is
that it can be adapted at any elementary
grade level. The individual teacher could
then add in suitable language arts skills.

These excerpts illustrate how the teacher’s
comments provided students their criteria for
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success and the source of feedback and evalua-
tion for this project. Unlike traditional classes,
where university professors establish the criteria
for success and evaluate students’ work, in this
environment, students learned from practicing
teachers; project constraints, criteria, and evalu-
ation all emerged from participation in a K-12
classroom. By interacting with practicing teach-
ers and learning through engagement in K-12
classrooms, students were situated within a K-
12 community of practice, instead of only the
university communities of practice.

In this case, we see how authenticity was not
something that could be prescribed, or decided
prior to the learning experience (preauthentica-
tion); rather, authentication arose from mean-
ingful social interactions and  situated
constructions of practices. Students were
immersed in a rich learning environment where
they had access to authentic resources and
opportunities to engage in authentic practices.
In this way, they were afforded opportunities
for legitimate peripheral participation in the K~
12 education community. By constructing roles
and tasks with their cooperating teacher, these
students were able to find a legitimate place in
the classroom as they learned and participated
in authentic practice; that is, practice with a real-
world need.

Case 2: Wetland Group

This group consisted of three female students,
all located at a rural campus. In contrast to the
competencies of the other group members, one
student had taken only one previous course on
using computers in education. Further, where
the other two students had developed their own
elaborate home pages, the inexperienced stu-
dent had almost no experience developing Web
sites. They collaborated with an elementary
teacher, Mrs. Dundee, who worked at a rural
school located 25 min from the university. Mrs.
Dundee was the least experienced teacher in
terms of using technology. She had three com-
puters with Internet connection, which she had
used for e-mail only. She expressed initial reser-
vations about the project, stating she had very
few computer skills. We refer to this group as
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the Wetland group because of its Web-site focus
on wetlands.

Dundee’s group evolved very similarly to
Little Tree’s group. The first weeks of the project
were dominated by concerns with what type of
content should go on the Web site, what technol-
ogy constraints the students faced, what kinds of
technical skill each possessed, and what tools
they had available. Students went to the library
to research wetlands, searched online for related
links, and worked with a university professor to
further enhance their Web site development
skills. In addition, they participated in discus-
sions about pedagogical approaches for using
technology in the classroom. This process of
Web-site development was one of negotiation as
each team member offered ideas. The nature of
the project evolved as constraints were realized.

Constructing the process. After  beginning a
design, the team posted on the Web the follow-
ing list of questions for the teacher. This list initi-
ated the negotiation process:

1. What would you like your title to be? Your class-
room page, a page dealing with wetlands, etc.?

2. Isit okay that we have chosen environmental sci-
ence to be the main topic of your page?

3. Doyou want us to pick some links to put on there
or do you want to pick all the links?

4. Is this page for you (including other teachers),
kids, or both? ... What do you imagine your front
page to look like? Do you want a general page
where you can add other subjects to [sic] later or
would you rather it be directed towards the wet-
lands and environmental science?

Using the ACT, Mrs. Dundee posted feed-
back on their ideas, allowing the process to go
forward. Group members would create a docu-
ment, post some questions, gather responses
and then refine it. Students’ experiences, obser-
vations, and knowledge combined with Mrs.
Dundee’s classroom expertise guided the nego-
tiation process.

One of the first discussions to take place in
this group was to establish who had what skills. -
One student remarked,

Also, as you girls know, I am not at all experienced
with this, but  am certainly trying. About our personal
Web page, [ am not doing good with thatatall ... I
don‘t know what I am doing . .. I am sorry! ;)
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Mrs. Dundee quickly replied to this response
with, “Hey, don't feel bad. I have zero experi-
ence, but with 6 computers in my room right
now I had better be learning something pretty
quick.” In this way, students were not only
given encouragement, but also the opportunity
to see that professional development, specific-
ally learning technology, is an ongoing process
that teachers learn on the fly. Unlike in tradi-
tional classes, this comment arose naturally
from authentic interaction, not from the teacher
or from a reading.

After group members decided on their roles
in the project, they began to tackle the assign-
ment, the actual Web site production process.
Two weeks into the semester the students real-
ized that they had not really agreed on bound-
aries for this project, and they posted the
following:

Mrs. Dundee, we are meeting as a group right now,
and have come up with a couple of questions to ask
you. First of all, we don’t have a full understanding of
what the wetlands project is all about, and were won-
dering if you could explain more about it. i.e. data col-
lected, what it consists of, what you want to do with it.
We were also wondering if you have any ideas about
types of on line lessons we could create. Also, we were
wondering if you currently have any software in your
room dealing with the wetlands, or science in general.
We have to do 6 software evaluations to put on this
Web page, and thought you might have some.

The student team spent the next few days
gathering resources from the library, specifically
looking for science software. Team members
made a few posts expressing their frustration,
and their concern that they would not be able to
create an adequate project. Here, the university
proessor intervened, providing guidance for the
group:

1. Someone needs to go the class and write a sum-
mary up of what occurs and post it.

2. Mrs. Dundee, can you summarize what reason
your students would say for their collecting data
for the Wetlands project?

3. Someone needs to write a summary of the need to
be addressed and then the group needs to move
on to the next phase of evaluating plans (see next
conference).

4. Someone needs to go to the class and develop a
storyboard with the kids—also, could someone
then post the outcome of this?
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Here, the professor was able to facilitate the con-
struction process by helping the team summa-
rize its progress and by pointing out some key
tasks that might help the process. In closing
interviews, the instructor commented that writ-
ing summaries was one way that students could
externalize the tricky negotiation process, pro-
viding a history of where they had been and a
vision for where they plan to go.

Continuing the process, Mrs. Dundee reen-
tered the discussion, highlighting some con-
straints for the team to consider when dealing
with second grade students:

1 had not thought about involving my children in plan-
ning the Web page. Right now I am having enough
trouble just getting used to having all the computers in
my room and having the children work on them. Com-
puters are great, but at the age of 7-9 games are the big
thing! I have a couple of girls who would probably
have the interest and be able to contribute ideas. I'll
think about this and get back to you.

Here, the teacher’s experience allowed her to
bring authentic experience into the process, and
the group was forced to change some of its
design plans. The week that this post was made,
the group members also decided to meet with
the teacher, allowing them to gain first-hand
experience interacting with the K-12 students.
This meeting proved to be a critical turning
point in the project’s evolution. At this juncture,
the experience changed from simulation to participa-
tion, where the university students were now work-
ing in response to authentic community dilemmas
arising from the needs of those individuals that the
community was designed to support. In closing
interviews, team members also commented that
meeting the students helped them better under-
stand the students, and made designing a lesson
plan easier.

Changing roles. In the grant project, Mrs. Dun-
dee played a more directive role, developing a
list of wishes for the students. Students then
researched the justification for the grant,
searched for potential funders, and eventually
wrote the grant. Students ran into many prob-
lems trying to find grants. They found grants for
districts, grants for larger sums of money, and
grants for higher education.
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Over ACT, students shared much of their
frustration, explaining the “runaround” that
they were getting from several companies. Upon
finding a suitable grant to apply for, one student
remarked,

“We got it
Mrs. Dundee, We are happy to tell
you that we found a grant. We are way too excited!!
We are going to need to talk to you about your objec-
tives for the technology. We need it in our proposal for
the grant.”

As the group finished the grant, each member
posted messages demonstrating similar excite-
ment levels.

Summary and discussion. Students shared more
of the negotiation process in the Web project
than they did in the grant project. In the grant
project, deadlines, anxiety level, familiarity with
the classroom, and complexity of task all con-
tributed to creating a situation where the teacher
played a more active role in defining the tasks.
In exit interviews, one student commented, “It
really felt like her grant, which is okay, I guess.”
Students also commented that the grant project
was so difficult, that they didn’t really mind
Mrs. Dundee’s direction. One student com-
mented, “It was the end of the semester, it was a
tough assignment, so honestly, it was kind of
nice to have some direction.” In this case, we see
that the learning process need not be prescribed,
or follow one particular pattern. Rather, learn-
ing is a process that arises from situational needs
and constraints. Because both the students and
teachers were actively involved in this process,
meaningful opportunities for legitimate periph-
eral participation arose and students engaged in
authentic learning experiences:

Case 3: Social Studies Group

The third team consisted of two males and a
female working with a middle-school, social
studies teacher. One male student, at the inner-
city campus, was 20 years older than the two
students at the rural campus. In addition, both
male students were much more confident in
using the technology than the female student.
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One of the male students worked for the com-
puter services department at the residential
campus. The teacher, Mr. Lincoln, also had con-
siderable computer skills, being the most com-
petent in using technology of all the cooperating
K-12 teachers. Although he had not yet incorpo-
rated the Internet into his lesson plans, he had
developed lessons using various software and
Hyperstudio. This same confidence also
appeared to make him the least approachable
from the perspective of the students.

Like many groups, they began by introduc-
ing themselves over the Web conferencing sys-
tem, and asking Mr. Lincoln for direction and
requirements. It quickly became clear that Mr.
Lincoln was not sure what he wanted to do or
what the student team could offer him. His first
round of advice was, to the students, painfully
general:

I give you a broad idea that you can take in any direc-
tion that you want. My subject matter is the Eastern
Hemisphere.

This was followed by a flurry of messages on the
conferencing system, with the students offering
suggestions and possible scenarios. In class, stu-
dents researched potential topics for the Web
site and participated in class discussions about
various use of technologies.

The consulting mode. The generality of the
responses by Lincoln (he later revised his sug-
gestion to be, “Let’s get a WWW page that deals
with geography of the Eastern Hemisphere in
some way.”) and the excitement of the students
moved the students quickly into what may be
described as a consulting mode. They saw them-
selves as fairly independent workers whose pri-
mary task was to understand the requirements
of their client, Mr. Lincoln, and then implement
a solution that fell within the boundaries speci-
fied by their course requirements.

This immersion in a consultant-client rela-
tionship came out in many ways. During inter-
views, the students spoke in terms of “helping
him” or “making sure he gets what he wants.”
When making plans to actually meet with Lin-
coln face-to-face in order to fill in gaps left after
electronic communication, one student told his
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teammates, " Anyways, I think it is more appro-
priate for us to do the traveling anyways, since
we are providing the ‘service.”” As the Web proj-
ect went forward, the students slipped more
firmly into this role, viewing themselves as tech-
nology consultants. While the consultant-client
relationship was certainly a useful one in many
ways, it is far different from that of a peripheral
participant. In essence, the students primarily
identified themselves with the community of
technical support people, a role separate from
(and, in many ways, orthogonal to) that of a
classroom teacher.

End of consulting, beginning of ownership. As the
semester progressed, communication -between
Lincoln and the students decreased both in
quantity and in content. Much of the communi-
cation throughout the middle portion of the
semester consisted of signs of encouragement:
“Great job,” or “You guys are so professional.”
During interviews, students expressed discom-
fort with the level of communication between
themselves and Mr. Lincoln. They were looking
for more direction. One student commented,
“He doesn’t know what he wants. We send him
stuff, but he doesn’t respond . . . we’re doing the
best we can, but they’re his kids, and he knows
them a lot better than we do.” (The “kids” in this
case refer to Lincoln’s students in the middle-
school.). The end of the Web project marked the
beginning of a significant shift in the attitude of
the students toward Lincoln. Dissatisfied with
the amount of information coming from him,
they began to treat him less as a primary
resource and more as a person with veto power.
Thus, their messages ask fewer direct questions,
instead requesting general comments.

We hope this plan and the goals are clear, if you have
any questions or suggestions PLEASE feel free to give
them to us and we’ll see what we can do!

...and

Here is a posting that Chuck has put up regarding soft-
ware which we think would be a wonderful educa-
tional tool for your classroom. Let us know what you
think!

Partially, this change reflects a student decision
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to rely less on Lincoln. However, conversations
with each other also began to take on a tone of
ownership around this time. Believing Lincoln
to be unreliable, they occasionally talked about a
conflict between “what Lincoln wants” and
“what's best for the kids”.

Abandoning the mentor. Near the end of the
semester, the students’ focus was on writing a
grant proposal. In keeping with an overall desire
for authenticity, the students were required to
actually scek out and submit a grant in their
teacher-mentor’s name. While the discussion
began with a request for information about
Lincoln’s needs, it quickly moved into the dis-
cussion of specifics that Lincoln was unable (or
unwilling) to address. This led to some anger on
the part of one of the students, and this revealing

post:

Correct me, or help me understand the assignment Mr.
Lincoln. For this grant writing project it will require
your assistance and participation in the quest for
YOUR dollars, collaborating with us on ideas, and
iting this proposal? I am just concerned and need to
fully understand what is expected of each of us with
this joint venture.

Two weeks later, the relationship had moved
still farther away from a mentor-student role.

Also, you said that you looked at ACT and had read
my posting about the MacArthur Foundation grant. I
failed to mention that we had not received any infor-
mation from you regarding the six questions which
MUST be addressed by you in order for us to come up
with a proposal . . . Please try (f know you are a busy
man) to get us this syllabus and information as soon as
possible.

This was, in fact, one of the last substantive
exchanges to occur between Lincoln and the stu-
dents in the electronic forum. While there were a
few face-to-face meetings in the interim, these
had become less and less fruitful as the semester
progressed, and Mr. Lincoln continued to be too
busy to act as a true mentor.

It is worth noting that the grades of the stu-
dents were in no way connected to whether or
not they actually received a grant. This group,
however, was adamant in trying to acquire
funds for Mr. Lincoln’s classroom and felt
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obliged to do its very best. This resulted in their
writing a grant, which (as two members
expressed during informal conversation) they
believed fulfilled the needs of the classroom and
had a good chance of being funded, but didn’t
match very well with Lincoln’s initial expecta-
tions.

Summary and discussion. While certainly not a
smooth transition, the students in this group
moved through a stage when they were in con-
sultant mode and eventually entered a phase
where they took complete control over the tasks
with little consultation with their teacher-men-
tor. Ownership in the problem was catalyzed by
(limited) face-to-face interaction with the chil-
dren who were their primary audience; owner-
ship in the process came about as their
confidence in their own abilities grew, even as
their confidence (and trust) in their mentor-
teacher’s contributions fell.

It is not clear, however, to what extent the
activities of the group were perceived as authen-
tic. When asked about the electronic lesson that
resulted from their first project, all believed that
“someone could use this in a real classroom,”
but none mentioned using it in their own class-
room until prompted. Finally, in interviews they
clearly expressed that they viewed the teacher-
mentor as a client, although perhaps not a terri-
bly helpful client. For feedback on their work,
they were forced to turn to their own college
instructors, placing them firmly back into the
relatively artificial world of the university. In
this case, we see how a relatively impoverished,
one-sided negotiation process resulted in a lack
of legitimate peripheral participation and rela-
tively inauthentic learning experiences. Even
though students’ practices had task authenticity,
their participation in this classroom was ulti-
mately inauthentic, resulting in a learning con-
text less rich than the first two cases.

Case 4: At-Risk Group

Two males and two females collaborated on this
project, with one of the males being located at
the inner-city school and the other three all at the
rural campus. Although all students had at least
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three computer endorsement courses, none had
any experience with special needs students.
Their cooperating teacher, Mr. Zappa, worked at
a “school within a school,” teaching 11 students
of various levels and abilities. All of Zappa’s stu-
dents were “at risk.” Specifically, all were one
step away from being expelled from school. This
classroom was their last chance. Mr. Zappa had
two computers in the classroom but was reluc-
tant to allow students to access the Internet

c.mnmcmm he feared that they would go to <<m_..“
sites that were inappropriate for school.

Mr. Zappa made it clear immediately that the
wmo_.»m of the group were going have a direct
influence on his classroom and that he viewed
them as useful participants.

I'would like to know if there is any way your program
.noEm help me utilize the Web to increase student
interaction in specific areas where I as a teacher am
Swmr“ math and science. . .. 1am interested in workin,

with your group as an instructional tool. 8

Zappa also stressed the need for the students to
take a trip out to his school and meet the class.
O:m member of the group was particularly wor-
ried about such a trip: after hearing about the
class and some of their histories (which involved
fighting and delinquency), she was worried
about her ability to help them as an educator
and more than a bit frightened of them as indi-
viduals.

Unlike Mr. Lincoln, Mr. Zappa made it clear
from the beginning that his K~12 students were
involved in the Web-site process. “I ran it by my
students, and they think that helping to make
:..m Web page is a fun idea.” Despite the univer-
sity students’ rapid immersion in the ideas and
details of the Web project, they were still defer-
ent to Zappa for all final decisions and even pro-
cess direction. This was partially because of their
unfamiliarity with the needs of at-risk students,
but primarily because they had not yet met the
students.

Because it is your class, you would know how to best
approach this project. Also since I don’t know your
class I think that it would be best for you and your
class to come up with the subject/topic that you wish
to explore. If dividing the group up works for you,
then it works for us, '
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Thus, this group, too, slipped briefly into consul-
tant mode, viewing themselves as inexpert tech-
:m.nm: consultants. All felt as if they were flying
blind, and needed a nudge in the right direction
.?05 Zappa. Even so, they were already express-
ing confidence in their own ability to run with a
possible solution and addressed the educational
needs of the students.

Sm met in class yesterday (Kate, Julie, and myself) and
it sounds like John [group member at the inner-city
campus] agrees we HAVE to pick a topic so we can
proceed. If you or your class can think of one or two or
even three to choose from, we, as a group, can deter-
mine which one would work best for our purposes.
You don’t have to feel responsible to work out :5.
mm@_@ all you have to due [sic] is come up with a
S.v_a. We can then put our heads together and deter-
mine where to go from there.

Meeting the students. The consultant-client atmos-
phere changed immediately upon meeting the
students. The young woman who had expressed
discomfort (even fear) about meeting the stu-
dents beforehand became the most excited about
the project after the trip to the classroom. In a
post titled “Changing Gears,” she took charge of
the project with newfound confidence after
meeting Zappa’s students:

Everyone: I took it upon myself to change a few things
on the Web page. We can discuss these changes inclass
or on here. In general, after visiting Zappa’s class and
talking with him and Sam (a man who works with
Zappa’s class), I feel that what they want is for the Web
ﬂmmam to be about their program which they have cre-
ated.

The group took it upon themselves to travel to
the classroom several more times during the
semester. Further, the student who was initially
so worried about dealing with the students was
the most frequent participant, and by the end of
the semester was planning on changing her
focus to at-risk students.

A two-way street. One of the striking differences
between this case and the previous one is the
explicit concern by the teacher-mentor for the
needs of the university students. Not only did
this show his support and understanding of the
dual role the students were playing, but it may
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have been the key factor in discouraging the
consultant-client relationship that hindered the
Social Studies group’s sense of participatory
authenticity.

As the semester progressed and the products
began to come together, the students spent more
and more of their time discussing their own
ideas of the needs and abilities of Zappa's stu-
dents, and less time asking for direction or
approval. When the last project began, a slight
role reversal became apparent.

Mr. Zappa has also said that he would like to be
involved with the grant writing because he wants to
learn how to do it.

.. . which was followed by an unintimidated
offer of assistance and resources by the students:

Mr. Zappa, Kate mentioned that you wanted to learn
more about grant writing for future reference. In our
last class we spoke with some experts on the subject
and received some handouts that you might find use-
ful. Perhaps we can scan them for you, fax them, orjust
send you copies if you would like.

Once the grant-writing process was underway,
discussion with Mr. Zappa became rare. Unlike
the previous group, however, this did not reflect
dissatisfaction with the amount or quality of
help offered. Rather, it showed that the students
were more comfortable in their own abilities as
well as in their knowledge of the classroom and
school for which they were requesting money.

Summary and discussion. In this case, we saw a
richer negotiation process and a much smoother
transition by the students between their role as
members of a college class to that of workers on
the periphery of the community of teachers. Key
to this was their ability to avoid the consultant-
client relationship with their teacher-mentor.
The strong emotional connection they made to
Mr. Zappa’s students served to focus them on
the act of being teachers responsible for the
learning of a group of children; the time they
spent with the students gave them confidence
that they could make good decisions about what
Zappa's classroom needed to help those stu-
dents. The electronic posting also showed a
much stronger emphasis on the part of Zappa to
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frame the tasks as a collaboration between him-
self and the student team. He expressed concern
about what members of the group needed to ful-
fill their own course requirements, and gener-
ally took a tone that was collaborative in nature
instead of the cooperative (division-of-labor)
approach we saw in Lincoln’s group. Thus,
through collaboration and negotiation, authen-
ticity emerged in this case.

Cross-Case Discussion

This course was designed so that the course con-
tent might be situated in authentic learning
experiences, working in response to authentic
community dilemmas arising from the needs of
those individuals (K-12 students and teachers)
that the community was designed to support.
Students and teachers learned about using tech-
nology through collaborative work on the
assigned projects. Although the focus of this
paper was on the collaborative process and not
gains on pre-post measures, it is important to
briefly overview some of the exciting benefits of
course participation. First, in closing interviews
the professor who previously taught the course
without a university—K-12 teacher collaboration
indicated that student final projects this semes-
ter were superior to those completed in previous
course sections. Our case studies revealed that
projects evolved in relation to university
students’ discussions and conceptualizations of
actual, not hypothesized, classroom needs, giv-
ing rise to products that embodied the univer-
sity students’ appreciation of the tension
between creating lessons at the university and
implementing them in K-12 classrooms. Many
of these projects demonstrated students’ compe-
tence with respect to using the technology
(PowerPoint and the WWW), and their facility at
instantiating various pedagogical frameworks
discussed in class (anchored instruction, inte-
grated units, problem-based learning, construc-
tivism) into practical lessons for K-12 students.
It is our belief that because these understandings
were situated as part of practices occurring in
actual K-12 classrooms, there will be a large
impact on the continual usage and significance
of what was learned: an issue to be investigated
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in future research.

In closing interviews cutting across all four
case studies, university students summarized
their experiences, emphasizing that they valued
experiences working in real classrooms. One
student commented, “It’s real life, we're work-
ing, hands on, real needs, not just because we
need to learn it. Not just another assignment.
You could do it for yourself someday.” Another
student said, “It's geared toward actual students
making something they'll like.” Another student
commented, “Doing the software is beneficial
... it’s easier to see what I don’t want with actual
class in mind.” The same student commented,
“[Doing the] grant is a really good experience ...
it's better to make it for an actual teacher and
real class . . . it feels much more real, and you
know you might be doing someone some good.”
Some students did, however, express that it was
frustrating doing lessons, on topics they would
not teach in their own future classes, “for some-
one else.” Regardless, all students expressed
that they learned the real challenges of using
technology in real classrooms, and were able to
put the theories discussed in class to use.

Besides university students’ building a con-
textualized appreciation of the challenges and
opportunities of integrating technology in the
classroom, the collaborating teachers also
improved their understanding of the potential of
technology integration to impact learning. In
fact, three of the four teachers discussed in the
case studies are currently designing new lessons
using the same software that the university stu-
dents used in their class. These teachers have
now developed their own Web-site pages and
lessons, with all collaborating teachers stating
that, since the course, they have increased the
amount of technology usage in their classroom.
During the course, all but one of the teachers
requested copies of the primary articles that the
university students were expected to read, indi-
cating the occurrence of simultaneous renewal.
Further, three of the four collaborating teachers
discussed in the above case studies have contin-
ued to work with the university professors in
future course iterations, and one of the teachers
has successfully written and received an addi-
tional grant to integrate technology into her
classroom: a task she had not undertaken previ-
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ous to the course. More recently, another collab-
orating teacher currently teaching in Cambodia
is working with the university instructor and his
students to set up technology-based collabora-
tions between her students in Cambodia and the
K-12 students in Indiana.

Course participants also learned about using
ACTs to collaborate with other teachers.
Although the 34 students were only expected to
post 2 comments a week for 9 weeks (total N =
612 postings), there were more than 1,000 post-
ings during the course of the semester. These
included specific postings related to the task at
hand, but also included more general comments
and concerns about integrating technology in
the classroom. The K-12 teachers clearly dif-
fered in their commitment to the projects; for
example, the teacher discussed in the third case
study had only 9 postings while the other three
teachers ranged from 21 to 43 postings. Clearly,
teacher buy-in was an important issue that was
not fully acknowledged in this initial course
design. Future course iterations have received
stronger teacher commitment by working with
teachers who need continuing credits, have a
strong desire for technology-related grants, or
have expressed a commitment to life-long learn-
ing. We have also realized the importance of cre-
ating a virtual space for the collaborating
teachers to talk with each other, affording them
the opportunity to build a sense of online com-
munity with their colleagues.

CONCLUSIONS

Using the framework of legitimate peripheral
participation (LPP) (Lave & Wenger, 1991), it
was the instructors’ intention that the course col-
laborations would support the university stu-
dents in becoming legitimate members of the
K~12 classrooms with whom they were partner-
ing. However, unlike most conceptualizations of
LPP, this class was unique in that the collaborat-
ing teachers were not truly experts under whom
the students were expected to apprentice. While
the cooperating teachers might be considered
expert teachers, they were essentially beginners
in teaching with computers. The university stu-
dents were more knowledgeable, having taken
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at least three university courses on computers
and education, and most having grown up with
computers, unlike the practicing K-12 teachers.
We conclude by examining the case studies
focusing on three themes: (a) authenticity with
respect to communities of practice; (b) authentic-
ity as an emergent property occurring through
social negotiation; and (c) issues of power and
control.

Communities of Practice and LPP

In reflecting on the findings of this study, two
communities of practice that the university stu-
dents participated in could be examined: (a) the
university teacher education community, and
(b) the community of K-12 teachers. For the pur-
poses of this study it is useful to view these two
communities as relatively distinct; membership
in each community entailed different practices,
and there was a different set of experts for each
community. To fulfill the requirements of the
university community, students completed pro-
jects for grades and fulfilled requirements for
their computer endorsements. Students partici-
pated in the community of K-12 teachers
through using technology to help a K-12
teacher. Not only were the university students
becoming, in some cases, participants in the K-
12 teaching community, but they were also help-
ing to transform it.

Communities of practice are dynamic, open
systems (see Banathy, 1991; Barab et al., 1999;
Barab & Duffy, 2000; Hutchins, 1996); they con-
stantly change as new members enter the system
and existing members evolve. In this way, the
community is reciprocally defined by and
defines its members. In this study, university
students brought skills and expertise to share
with the teachers, which ultimately might
change the community. In agreeing to mentor
university students, the teachers were explicitly
opening themselves and their classroom to
change. We see this openness and willingness to
change as essential components of successful partner-
ships and life-long learning in general.

Even though these preservice teachers were
welcomed into the K~12 communities, and were
expected to participate in the communities, the
university students in this study experienced
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difficulty entering and viewing themselves as
legitimate participants of their classroom com-
munities. They were not automatically members
of the community of teachers, because they were
not teachers but education students who would
one day become teachers. Unlike the apprentice-
ships described by Lave and Wenger (1991),
where a person begins practicing a trade with
the clear role of a “less-knowledgeable profes-
sional,” these students were frequently consid-
ered more knowledgeable by the K-12 teachers
(at least with respect to using the technology).
Further, they were not going to become mem-
bers of the particular school community that
they were working with during the course. As
indicated in the interview data, many of these
students did not feel as if they were (even mar-
ginally) members of the community of K-12
teachers. However, visiting and participating in
the classroom served as critical moments, poten-
tially changing the student’s role from that of an
outsider to that of a participating member.

Authenticity Emergent Through
Collaboration

Central to the perspective being forwarded in
this paper was that students would participate
in the development of authenticity, constructing
the outcome and the tasks with the classroom
teacher. It is our contention that authenticity
emerges as participants engage in practices of
value to themselves and to others in the commu-
nity at large. Although none of these university
students participated in the larger K-12 commu-
nity of teachers in particularly meaningful ways,
some groups did become legitimate members of
their classroom communities. Again, as gleaned
from the interviews and Web postings, visiting
their cooperating teachers’ classrooms seemed
to be the most critical factor in determining to
what extent students were able to become mem-
bers of the classroom community. In each case,
the students displayed a noticeable difference in
attitude, excitement level, and perspective once
they visited the classroom. In the final case
study, visiting Mr. Zappa's classroom appeared
to transform the students from the role of con-
sultant toward a teacher role. In interviews, all
students cited visiting the classroom as a key
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factor in the success of their project. By partici-
pating in legitimate social interactions, students
encountered a richer learning experience with a
high degree of authenticity.

This feature of student participation in the
actual K-12 community by working with a real
classroom appeared to have the effect of (to
some degree) legitimizing the learning-doing
process. In contrast, many problem-based or
case-based learning environments rely solely on
task authenticity; the problem parameters are
established for the student and then student
buy-in is established. We have discussed the dif-
ferences between simulation and participation
models for supporting the emergence of both
task and ecological authenticity. Whereas the
former has the potential to support task authen-
ticity, doing what real-world practitioners do
but in the context of the classroom, participation
models are developed to support ecological
authenticity in which students work in context
with, and on tasks that have direct implications
for, real-world practitioners. We have discussed
limitations with both models in terms of estab-
lishing robust learning experiences that will be
perceived as genuine to all involved. Specific-
ally, whereas practice fields do not engage stu-
dents in practices that have direct real-world use
(ecological authenticity), full participation mod-
els such as apprenticeships are not practical to
carry out for each course.

With respect to this course, instructors incor-
porated a co-evolution model for establishing
both task and ecological authenticity. We believe
that working with a real K-12 classroom that valued,
participated in the development, and actually used
the outcome of the university students’ labors
allowed our learning environment to move from a
practice field to an authentic learning environment
with ecological validity, without requiring a full
apprenticeship. The semester-long negotiation
process and resultant collaborative vision
allowed for a shared authenticity that had
aspects of both simulation and participation
authenticity. The constraints of the project were
not artificially imposed, nor did they arise solely
from students’ knowledge of technical issues or
the experience of the cooperating teacher.
Rather, the constraints and issues in construct-
ing the Web site developed as a result of the
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project, from real or authentic considerations as
perceived and constructed by both the students
and their cooperating K-12 teachers. Difficult
issues were identified, discussed, and handled
by the team as a whole, each member contribut-
ing individual expertise. In this way, authentic-
ity was not something inherent to the design of
the students’ course, or something imposed on
them by their cooperating teachers; it arose
through students designing their Web sites and
interacting with their collaborating teachers.

In each case study, we see how the emergent
process of negotiating tasks played a key role in
defining the group’s experiences. In the first case
study, Little Tree and her students negotiated
tasks throughout the entire semester, resulting
in two very successful projects. As a result, the
team members showed a high degree of owner-
ship over the experiences, and felt that these
learning experiences would be valuable to them
in their future experiences. Dundee and Zappa'’s
groups followed a similar negotiation pattern,
also resulting in a high degree of participation
for both the students and the cooperating
teacher. Although the cooperating teacher
played an active role in specifying the grant
project, for both Dundee’s and Zappa’s groups
the partnering university students took owner-
ship over the project and indicated that the grant
project was an authentic experience. In the third
case study, the collaborative process was not as
rich as in the others, appearing more as a coop-
erative process. Students did not participate in
the actual classroom community in a legitimate
fashion, and characterized their role in the class-
room as that of consultant.

In general, these case studies indicate a
degree of participation authenticity, but not in
the manner of traditional apprenticeships. The
tasks students engaged in were not already
undertaken by the K~12 teachers, and they did
not have years to spend as apprentices. Instead,
the university students drew from their previ-
ous course work and computer experience to
collaborate with the classroom teachers, sup-
porting a co-evolutionary model of course
development. In this way, both the university
students and the K-12 teachers benefited from
each other, sharing their respective skills to co-
evolve Web sites and grants that would be of use
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in a K~12 classroom. In addition to relying on
previous coursework and experience, the uni-
versity students also continually consulted with
the course professors, who served as coaches
and project facilitators. The instructors
remained flexible, evolving coursework to the
specific needs of the students, providing numer-
ous just-in-time lectures on topics that were cen-
tral to the work of the students. In this way,
course activity was truly emergent. Although
there was a preplanned syllabus, particular
group needs continuously overrode any pre-
specified instruction. Course evaluations indi-
cated that the continual evolution of the course
curriculum was the most exciting and frustrat-
ing aspect to the course. This continually evolv-
ing course design contributed to the changing
dynamics and tensions that characterized the
course.

Power and Control

Complex and unique issues of power and con-
trol developed in this course as a result of
extending classroom activities into communities
of practice. By making K-12 teachers’ class-
rooms the target for doing-learning (instead of
creating a practice field at the university), the
professors were forced to give up control over
much of the learning experience, including
course content, feedback, and assessment. In
each case, we saw how the important factors in
using technology in schools arose from the
teacher’s needs and were to a greater or lesser
extent negotiated with students. Even though
there were readings and discussions that
reflected the professors’ pedagogical beliefs
about how technology should be used in the
classroom, ultimately, how technology was con-
ceptualized and implemented arose from inter-
action with the teacher. In all of these cases,
there was little explicit reference to class require-
ments; rather, in all but the Lincoln case, the spe-
cific project requirements and constraints
resulted from interactions with the mentoring
teacher. In the Lincoln case, the students reacted
by abandoning their mentor, and relying more
heavily on their own understanding of Lincoln’s
classroom and on advice given by the university
instructors to complete their project.
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Similarly, in most groups, but particularly in
the Native American group, feedback and
assessment occurred by the teacher in situ. As
the K-12 community expert, it was the teacher’s
role to determine where the projects were suc-
cessful and where they needed improvement, as
well as how well the projects were meeting
classroom needs. Only in the social studies case,
where a consultant-client role emerged between
the university students and Mr. Lincoln, did
feedback and assessment come primarily from
the university instructor. In this case, the
university students turned to their university
instructor, in absentia of emergent project
requirements.

In the cases where project requirements and
assessment occurred by K-12 teachers and in
situ, notions of grading and evaluation became
problematic. Who had the right, power, and
ability to assess the success of the projects? In
these four cases, it became apparent that the
nature of the relationship that emerged between
the students and their cooperating teachers
could not be prespecified. Therefore, the success
of each project, which ultimately was tied to the
success of the partnering teacher-university-stu-
dent relationship, was highly contextualized
and dependent on factors uncontrollable by the
student. How much time does the partnering
teacher have to spend on the project? Do the per-
sonal styles, pedagogical beliefs, and values of
the group members match well to those of the
partnering teacher? These are but a few of the
many issues that might contribute to the success
of a group. In these four cases, the professors
negotiated this power with students, facilitating
interactions, providing feedback, encouraging
reflection, and more artificial constraints when
necessary. Whenever possible, the professors
did give up control over the curriculum, and
allowed the K-12 classroom context to drive all
phases of the instruction.

IMPLICATIONS

Within communities of practice the overall focus
is on the completion of particular tasks that have
a specific real-world outcome (e.g., masons want
to build houses, doctors want to help people get
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healthy, tailors want to make suits). In order to
develop a community that is competent with
respect to the community practices, it is import-
ant that less-experienced members have oppor-
tunities to learn from experts (a process
characterized by Lave & Wenger, 1991, as LPP),
As educators, our focus has been less on the act
of participation and authentic outcomes and
more on increasing the knowledge acquisition of
the learner (performance on classroom assess-
ments). As such, the value of the learning tasks
is assigned to the students’ learning, not authen-
tic outcomes, and the students may or may not
value such learning. Schools have developed
external motivations, such as grades, and struc-
tures, such as tests, that learners can engage in to
validate those tasks and indicate that learning
has occurred. This process sets up an exchange
value in which the value of a particular activity
or understanding occurs in terms of its ability to
be exchanged for something else (Barab, 1999;
Barab & Landa, 1997; Lave & Wenger, 1991).
This process undermines the legitimacy of activ-
ity, making practices that potentially would
have task authenticity inauthentic.

We have argued that central to both the sim-
ulation and participation models of authenticity
is a learning environment that can be considered
authentic because of its similarity to real-world
environments and real-world tasks, where the
latter involves apprenticing the learner into
actual, real-world environments. We have also
argued that both models have limitations; the
former requires transfer while the latter is diffi-
cult to implement within the confines of school.
On a related note, we have argued that central to
these models is the view that learning environ-
ments cannot be preauthenticated. In our
design, the environment had a truly emergent
component where project outcomes and requi-
site tasks developed through negotiation of all
parties, including the university students who
were the target focus for learning. It was also
through this emergent process that what was
considered authentic began to take shape.
Therefore, we argue that authenticity is not
something that can be prescribed or designed,
but something that emerges (or does not
emerge) from interactions that are meaningful to
all participants.

e
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In this research and design, we have
described one means of supporting the emer-
gence of a learning environment that can be
authentic to both the learner participant(s) and
the real-world practitioner participant(s). This
model has aspects of practice fields and apprentice-
ships, but while practice fields lack ecological authen-
ticity and full apprenticeships are not practical to
carry out for each course, we have found our model of
teacher preparation to carry benefits of both models.
This co-evolutionary model for supporting the
emergence of authenticity allows for collabora-
tion among the learner participant(s) and the
real-world practitioner participant(s) so that all
parties have legitimate avenues for participation
and ownership in a mutually held task that
addresses a real-world need. In this study, uni-
versity students explicitly benefited from
becoming knowledgeably skillful at integrating
technology within an authentic context. Addi-
tionally,many students benefited through work-
ing and learning with role models who, even
after a decade of teaching, were continually
opening themselves, and their classrooms, to
change. The classroom educators benefited
through a process of simultaneous renewal in
which they learned from the university stu-
dents. We, as university educators, can talk from
universities about the importance of life-long
learning, but these ideas will have a more dra-
matic impact when preservice teachers experi-
ence it first hand through their collaboration
with in-service teachers who have chosen to
embrace its spirit.

A major challenge for instructional designers
is to develop learning environments that incor-
porate authentic tasks in realistic contexts. In
some sense, authenticity can be said to be the
mantra of current constructivist and situativity
learning theorists. However, issues of what is
authentic and how to design learning contexts
that aid the learner in engaging in tasks and out-
comes that are authentic are not necessarily
agreed upon. The co-evolutionary model being
advanced in this study does not place authentic-
ity in the individual, the task, or in a community,
but places it in the meaningful relations that con-
nect all three. However, as evident in the third
case study, our findings suggest that educators
need to be more careful when espousing authen-
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tic learning environments, realizing that no
model of learning environment is inherently
authentic in all cases. More empirical research,
examining learning as it unfolds in environ-
ments designed to support authentic experience,
might lead to a grounded, rather than simply
theoretical, notion of authenticity, and to a
clearer understanding of the nature and value of
authenticity in learning environments.

In this paper we have argued that authen-
ticity flows, or does not flow, as part of the self-
organizing dynamics that are uniquely
emergent when the individual becomes a
member-participant of a community of practice
that values the activities being learned, and that
uses the outputs of these activities. We have
found this emergent model of authenticity to
provide a viable model for schools that is more
practical than is the full participation model
(apprenticeships), and has the potential to pro-
vide more realism than simulation models
(practice fields). We encourage our colleagues to
continue exploring issues of authenticity, and to
share their experiences in supporting students in
learning-doing practices that are of value to
learners, designers, and to the communities of
practice outside the classroom. (]

Sasha A. Barab, Kurt D. Squire, and William Dueber
are with the School of Education, Indiana University,
Bloomington.
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