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Thisarticle comparesand contrasts 2 summer camps. Future Camp 97 isbased on as-
sumptions consistent with constructionism and Scientists Apprentice Camp 97 con-
sistent with legitimate peripheral participation. These 2 |earning environments create
an opportunity to do an empirical, as opposed to a strictly theoretical, comparison of
what has been frequently lumped under the term constructivism. The goal of thisarti-
cleistwofold: First, to movethediscourse away from comparing constructivist learn-
ing environmentssolely to traditional learning environments. The2nd goal isto move
away from talking of asingle constructivist learning environment, and instead to ex-
plore the nuances of learning environments based on different theoretical assump-
tions. Toward theseends, we analyze 2 summer campsin termsof theoretical assump-
tions, community and groups, participant roles, practices, and other evidence of
learning. We concludewith adiscussion of similaritiesand distinctionsbetween these
2 learning environments, highlighting issues of ownership, authenticity, power, and
task structure.

Using constructivist and situated notions of what it meansto know and learn, many
educatorsare suggesting the creation of learning environmentsthat support the nat-
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ural complexity of content, avoid oversimplification, engage students in knowl-
edge construction, and present instruction in real-world contexts (Land &
Hannafin, 1996; Roth, 1996). Rather than presenting instructional treatments, the
goal is to establish rich learning environments where learners engage in do-
main-related practicesto carry out socially negotiated tasks (Barab, Hay, & Duffy,
1998; Cognition and Technology Group at Vanderbilt, 1992; Hannafin, Hall, Land,
& Hill, 1994; Jonassen, 1991; Spiro, Feltovich, Jacobsen, & Coulson, 1991; Y oung
& McNeese, 1995). Despite the theoretical appeal of learning environments con-
ceptualized from aconstructivist or situated framework, the empirically based dis-
cussions of actual instantiations seem to be less prevalent. Further, constructivism
has become an umbrella term that encompasses many different types of learning
environments (see Duffy & Jonassen, 1992), even when they are predicated on
vastly different theoretical assumptions (Barab & Duffy, 2000).

Inthisarticle, wedistinguish between model s predicated on constructivist (e.g.,
constructionism) and situated cognitivist (e.g., apprenticeship learning and legiti-
mate peripheral participation) frameworks. We argue, primarily from an empirical
perspective, that constructionist learning is vastly different both theoretically and
practically from apprenticeship learning. Although both approaches share charac-
teristics(i.e., learning occurs within a context of use, learning is frequently collab-
orative, learning as authentic, learning as inquiry-based not transmission-based),
they also embody many important differences.

Our research is grounded in two different camps taking place in the summer of
1997. The first camp, Future Camp 97 (FC97), was a constructionist-based camp
whose stated goal, in the camper brochure, was to develop learning experiences
that were “using technology for exploration, discovery, and invention.” Learners
inthiscamp used state-of-the-art virtual reality (VR) technology to construct avir-
tual world in one of three projects: Virtual Solar System, Virtual Statehouse, and
Virtual Theater project. The second camp, Scientist’s Apprentice Camp (SAC),
was an apprenticeship-based camp that matched learners with nationally recog-
nized scientists. Students worked alongside scientists to conduct authentic re-
search projectsin state-of-the-art |aboratories. There were research projectsin the
science disciplines of chemistry, computer science, geology, physics, and psy-
chology. Thefinal project of SAC97 was a presentation of their research to acom-
munity of their peers, mentor scientists, friends, family, and interested members of
the public.

Our goal inthisarticleisboth to articulate and refine what we view as constitu-
tive of aconstructionist and of an apprenti ceship learning environment, discussing
the relative strengths and weaknesses of both. We begin with a discussion of the
originating theories that drove the design of each environment (constructionism
and legitimate peripheral participation). From here, both of the learning contexts
and the methods used for data analysis are described. A detailed comparison and
contrast between these two learning environmentsisthen offered. Of primeimpor-
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tance are data related to types of communities that were formed, the roles of the
different participants (i.e., learners, teachers, and experts), practices in which the
|earners engaged, and other evidence of student learning. Finally, wereflect on the
distinctions between the two learning environments, with the aims both of refining
theories and guiding future efforts at operationalizing them into real-world learn-
ing environments.

CONSTRUCTIONISM AND THE CONSTRUCTIONIST
CAMP

Constructionismisatheoretical framework that comes out of thework of Papertin
the research and development of the Logo programming language (Papert, 1980).
Constructionism builds on constructivism in that it distinguishes itself from more
traditional instruction, in part, by thedegree of activelearner engagement aswell as
the assumption that |earners have the ability to create meaning, understanding, and
knowledge. Studentsare not passive receptaclesof the knowledgethat teachersim-
part. Instead, Papert argued that not only must knowledge be built by the learner,
but that these processes occur most “felicitously” when learnersare engaged in the
construction of an artifact or shareable product. Thus, constructionism (e.g., the
construction of aL ogo program) allowslearnersto devel op their own reasoned in-
terpretations of their interactions with the world. Perhaps more important, con-
structionist learning environments allow learners to share and collaboratively re-
flect on these cognitive artifacts.

Papert’s notions of constructionism have been applied to many different
types of learning environments. Within Papert’s Epistemology and Learning
Group at the Massachusetts Institute of Technology, there have been projects
involving learners’ design of instructional software (Harel, 1991), instructional
games (Kafai, 1995), complex systems (Resnick, 1996), and more recently,
scientific instrumentation (Resnick, 1999). Outside of the group, there have
been other projects that build on similar constructionist framework with multi-
media documents (Hay et al., 1994), expert systems (Jonassen, 1996), scien-
tific computational models (Hay, 1999; Jackson, Stratford, Krgcik, and
Soloway (1996), and virtual worlds (Winn, 1997). In each of these projects,
the central goal of the learning experience was the creation of an external,
shareable product.

From a constructionist framework, technology is recast: Instead of the meta-
phors of content delivery for learning, the constructionist metaphor casts tech-
nology as a cognitive medium. It becomes a medium for intellectual expression
and exploration. For example, Winn used VR technology to help learn about the
wetland cycle (Osberg, Winn, Rose, Holander & Hoffman, 1997) and AIDS
(Bricken & Byrne, 1993). Using state-of-the-art tools, learners developed virtual
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worlds on PCs and then used head-mounted displays to view and navigate
through their created worlds.

FC97—-Camp Description

FC971 was a 1-week summer camp for high school students at an urban Mid-
western university campus (see Barab, Hay, Barnett, & Squire, 2001, for amore
complete discussion). Learners worked on academically diverse projects (gov-
ernment, science, or drama) and engaged with state-of-the-art hardware and soft-
ware to design and develop their own virtual worlds. FC97 involved students
building one of three different VR worlds: avirtual tour of a State House, a vir-
tual solar system, or a virtual theater. FC97 was a part of a larger private, gov-
ernment, and university partnership to bring a technology center and museum to
the downtown.

The camp was held on campus in a generic university classroom that was
temporarily turned into a high-end computer lab. Each group was assigned two
mentors: one education graduate student and one technology-related graduate
student. The duties of the education mentors were to facilitate and guide the pro-
cess of building virtual worlds and the mentors were not chosen based on their
expertise in the content domain. The duties of the technology mentor were to fa-
cilitate and instruct learners and troubleshoot technology problems.

The campers were divided up into three groups of six high-school learners
based on their interests, with the six learners working on the solar system being
the focus of this comparison. Learners worked for approximately 3 hr on their
projects and then ate lunch as a group, during which further project-related dis-
cussions continued. Following lunch, learners worked for another 4 hr. On the
final day, parents and siblings, university personnel, the mentors, and other in-
terested members of the surrounding community were invited to watch each
group deliver a 15-min presentation to demonstrate their worlds and share their
experience. This presentation culminated FC97 and served two educational
functions. Firgt, it gave the learners a clear deadline and focus to their projects.
(The camp director used the phrase “real programmers deliver” early and often
to focus them on their deadline.) Second, it gave the learners a clear audience for
their work—their families.

The Solar System group created a virtual model of the solar system in which
they modeled each of the planets and their major moons. World development
began with students working in pairs to rotate the planets and their moons on

The camps were sponsored through the Future Park™ partnership between the White River State
Park Devel opment Commission and | ndianaUniversity/Purdue University, Indianapolis School sof Ed-
ucation and Science. Silicon Graphics and Apple Computer were our corporate Sponsors.
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their axes, then to revolve the moons around the planets, then to revolve each
planet and their moons around the sun. Lastly, student pairs connected their indi-
vidual planets together into a complete solar system and put it on the World
Wide Web for others to explore. This project involved working on visualization
problems that occur in the vast space of the solar system, requiring that they
solve problems of physical and time scale using information that is available on
the Web aong with other mentor-supplied resources. The final project repre-
sented a full-scale model of the solar system, including rotating planets around
their axes and orhiting al nine planets around the sun, with a select sample of
the major moons rotating and orbiting around the planets.

FC97 Data Collection Methods

For this study, our research design was informed by naturalistic research in edu-
cation and sociology (Guba & Lincoln, 1983; Knorr-Cetina, 1981; Latour,
1987). Both naturalistic and quantitative data were collected to gain a holistic vi-
sion of FC97 (Scriven, 1983; Stake, 1983). We modeled our data collection fo-
cus on Roth's (1996) work. Our goals were to collect data that documented
learner practices (e.g., tool use, problem solving, student inquiry) and resources
(e.g., concepts implemented, tools); capture various discourse among learners
and among learners and teachers; document the progress of learner projects; fol-
low the same learners, artifacts, actions, and procedures over time; and support
and refute emerging hypotheses about how practices, resources, task constraints,
task manifestations, and learner understandings evolve over time.

The data were collected through the use of video cameras. Each of three
groups had two cameras directed at them and a roving camera was directed at
“interesting” events, people, and objects. We had two researchers, one who was
both designer and participant observer and the other who was solely an observer.
In daily meetings between the two researchers, field notes, student interviews,
and teacher observations were discussed to generate assertions used to direct
data collection efforts the following day. In addition, learner and teacher inter-
views, document analysis, field notes, and open-ended Web-based test items
were administered at the beginning and end of the camp.

We had a particular interest in capturing how different types of practices and
understandings emerged, evolved, and diffused within the context of the camp.
To get at these, we developed a methodology designed to capture various prac-
tices (instructional, tool-related, modeling-related, science-related, and
group-related practices), resources, student products, and conceptual understand-
ings, referred to as tracers (Barab, Hay, Barnett, & Squire, 2001; Barab, Hay, &
Y amagata-Lynch, 2001). This methodology is based on the actor-network ap-
proach (Latour, 1987; Roth, 1996), and
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involves selecting the phenomenon of interest (e.g., artifact, understanding, belief)
and following its history by generating a network consisting of various nodes (inter-
actionsamong actors) and links (connections among the nodes), representing the his-
torical development of each tracer. Consistent with the actor-network theory, no one
actor, whether it bethe computer, teacher, other resources, or student, isgiven apriori
priority over othersin explaining the devel opment of thetracer. (Barab, Hay, Barnett,
& Squire, 1998, p. 13)

Using this approach we were able to gain a rich description of the historical de-
velopment of various practices, understandings, use of resources, and student
products.

APPRENTICESHIP LEARNING AND THE
APPRENTICESHIP CAMP

Apprenticeship learning has its roots in the pre-industrial agrarian age, where an
apprentice would work alongside a master to learn atrade. This practice lives on
in many forms, and it still predominates in the skilled trades of electricians, car-
penters, pipe-fitters, and so on. Lave and Wenger (1991), after examining five
apprenticeship situations, noted that in the successful cases there was little ob-
servable teaching, yet large quantities of learning. In these examples, the prac-
tices of the community created the potential “curriculum”—in the broadest
sense. In their view, “learning is not merely situated in practice—as if it were
some independently reifiable process that just happened to be located some-
where; learning is an integral part of generative social practice in the lived-in
world” (p. 35).

Broadening apprenticeship into a new “analytical viewpoint on learning,”
Lave and Wenger (1991) recast it as legitimate peripheral participation, a gener-
ative social practice that is the process where a beginner, novice, or “newcomer”
is gradually enculturated, with the goal of becoming an expert or “old-timer.”
This process is most noted by the newcomer’s movement from the periphery of
the “community of practice” to that of becoming a more engaged, inclusive, and
central part of that sociocultural practice. Lave and Wenger did not reify or at-
tempt to fix practice or its center, but rather pointed out that “legitimate periph-
eral participation refers both to the development of knowledgeably skilled
identities in practice and to the reproduction and transformation of communities
of practice” (p. 55). Whereas there is no single core or center, there are multiple
and varied ways to engage the complex, differentiated nature of communities.

Founded in this ethnographic work and that of a number of other researchers
(Hutchins, 1993; Lave, 1988; Rogoff, 1990), apprenticeship has had a recent re-
surgence in educational thought and has been caught up in the constructivist para-
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digm shift (Barab & Hay, in press; Brown, Coallins, & Duguid, 1989; Collins,
Brown, & Newman, 1989; Hay et al., 1998) for the education of K—12 students.
The goal is to release apprenticeship from its historical connotations (association
with skilled laborers and sometime oppressive relationships) so that it may be-
come avaluable educational practicefor cognitivelearning in theinformation age.
Central to this perspective is the belief that learning through apprenticeships can,
and often does, reach beyond the physical skillsassociated with acraft and into the
cognitive skills normally associated with conventional schooling (Brown et a.;
Collinset a.; Lave, 1988; Lave & Wenger, 1991).

Collins et a. (1989) introduced the idea of cognitive apprenticeship as one
means of realizing the learning potential of apprenticeship in the cognitive do-
main. The notion of cognitive apprenticeship includesthe development of learning
contexts that model proficiency, provide coaching and scaffolding as students be-
come immersed in authentic activities (fading scaffolding as students develop
competence), and provide opportunity for independent practice so that students
gain an appreciation of the use of domain-related principles across multiple con-
texts. In these contexts, the goal is not ssmply to apply principles successful in ap-
prenticeships, but actually to transform the culture of schools so that students can
(a) appreciate the purposes and uses of the knowledge they are acquiring, (b) ac-
tively use knowledge as opposed to passively receivingit, and (c) learn thevarying
conditionsin which the knowledge can be used. Brown et al. (1989) described it as
follows: “Cognitive apprenticeship methods try to enculturate students into au-
thentic practicesthrough activity and social interactionin away similar to that evi-
dent—and evidently successful—in craft apprenticeships’ (p. 37).

According to Brown et al. (1989), some of the advantages and points to con-
sider inthe designing of apprenticeship learning contextsinclude “the centrality of
activity in learning and knowledge, ... the inherently context-dependent, situated,
and enculturating nature of learning, ... the paradigm of situated modeling, coach-
ing, andfading, ... [and] learning within the nexus of activity, tool, and culture” (p.
39). Frequently these learning contexts also emphasize a collaborative (co-labor)
aspect to learning. This emphasis on collaborative or cooperative learning is con-
sistent with other research from a sociocultural perspective (Brown & Campione,
1990; Rogoff, 1990; Vygotsky, 1978).

The apprenticeship and specifically the cognitive apprenticeship theory base
provide the framework out of which the SAC97 was constructed.

SAC-Camp Description
During the summer of 1997, six groups of inner-city, middle school students

(Grades 6-8) attended SAC97 and sel ected an apprenti ceship in which they worked
with one practicing K—12 science teacher and one mentor scientist. The camp was
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designed to match inquisitive, highly motivated middle school students and teach-
erswith researchersin auniversity School of Science at aninner-city campus. Par-
ticipants worked in groups of four as they conducted scientific research under the
expert mentorship of apracticing scientist and with the guidance of aK—12 teacher.
Students were presented with an authentic research problem and had hands-on ex-
periencewith state-of-the-art instrumentati on and equi pment. They learned how to
state a hypothesis, conduct experiments, collect and process data, and integrate
their findings into a presentation suitable for a scientific conference.

The goal of SAC97 was similar to many university-based camps across the na-
tion that are run for motivated middle and high school students; that is, to develop
excitement about doing science and the promotion of science as a career option
through exposureto authentic research projects and state-of-the-art |aboratories. A
secondary goal of SAC97 was for students to gain valuable, hands-on experience
with the latest in general-purpose technology used by scientists. SAC97, by one
name or another, has been run by the directors of the camp for more than 10 years.
Its fundamental pedagogical assumption was that apprenticeship wasthe best type
of learning experience; however, in past years, apprenticeship was operationalized
as simply putting students into areal laboratory with a practicing scientist.

Findings and general perceptions of the previous years were that this
method—simply putting students into scientists labs—was not effective. Scien-
tiststended to focus on mastering basic factual knowledge and therefore tended to
lectureto the campersfor thefirst daysof the camp. Campers' final projectstended
to be simple restatements or parroting of thisfactual knowledge. Scientists, it was
found, often talked or demonstrated science, but students did not engage in legiti-
mate peripheral participation in the scientist’s community of practice. In 1997, the
planners of SAC97 madethefirst intentional use of the educational theory and lit-
erature of apprenticeship learning environments. There were a number of modifi-
cations made to the structure and the preparation of SAC in 1997. These areas
included preparing the scientists, the scientists creating Web sites for apprentices,
using teachers as go-betweens of apprentices and scientists, using preparation and
reflection time for apprentices before and after 1ab times, and training teachersin
both technology and apprenticeships. Many of these improvements were sup-
ported through an electronic performance support system that we called the Ap-
prentice’s Notebook, and which is fully described elsewhere (Hay et a., 1998).

Twenty four students participated in one of six projects based on their interests
(chemistry, biology, computer science, geology, physics, or psychology). For this
article, the students working on the Long-Term Consequences of Drug Exposure
During Development are the focus. This group investigated the consegquences of
stimulant drug (methamphetamine) exposure at various periods during rat devel-
opment to model the stages of human pregnancy. During this project, the appren-
tices studied adult rats that were exposed to methamphetamine during the first
week of life. In particular, the apprentices determined if exposure to methamphet-
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amine during development changed the rats’ sensitivity to the drug in adulthood.
Ratsweretested to determineif they showed an enhanced response (known as sen-
sitization) or a blunted response to methamphetamine.

Camp directors assembled ateam of six teachersand six scientiststo beapart of
SAC97. Each group of four apprenticeswas assigned alead scientist and ateacher.
The lead scientist was a volunteer faculty member conducting active research at
theuniversity. The scientist arranged ashort-term investigation that could dovetail
into their own ongoing scientific research. They then provided thelab facilities, in-
strumentation, materials, and lab assistants. The teachers were compensated for
their work at the SAC97 and were with the learners throughout the entire 2 weeks
of camp.

Each day began with abrief discussion as groups met to talk about their expec-
tationsduring their timewith the scientists. Studentsand teacher then spent 2 hr di-
rectly apprenticing with the scientist in the scientist’ slaboratory. During thistime,
students took pictures using adigital camera, collected notes on the research, car-
ried out laboratory practices, engaged in discussions with the scientist and each
other, collected data, and eventually submitted data for analyses. Following this
|aboratory time, students had lunch as a group. The second half of the day con-
sisted of the separate groups meeting to discuss data, followed by an approxi-
mately 2-hr period in which students used an el ectronic notebook designed for this
study. Using the el ectronic notebook, students entered data (including picturesand
field notes), posed questions to scientists using a chat interface, searched the
World Wide Web for relevant data, read host scientists' notes, and worked on their
final presentations. A portion of this time was used to teach students how to use
presentation software, prepare presentations, speak publicly, search the World
Wide Web effectively, and electronically pose and respond to host scientists’
questions. On the final day, parents and siblings, university personnel, the scien-
tists, and other interested members of the surrounding community were invited to
watch each group engage in a 15-min presentation regarding their experiencesand
findings.

Scientist’'s Apprenticeship Camp Data Collection Methods

For SAC97, our research designwasal soinformed by naturalisticresearchineduca-
tionand sociology, and wehad thesamedatacoll ection goal sasthosearticul ated for
FC97 (seeBarab & Hay, inpress, for amorein-depth discussion of thiscamp). How-
ever, our datacollection methodol ogy wasdlightly different. Asinthefirst context,
oneresearcher wasboth designer and parti cipant observer for thecamp; in addition,
two researchers acted as observers. These three researchers were each assigned to
follow two groups, half of the day on each group. Each of thethreeresearcherscol-
lected field notes, videotaped students while working in their respective laborato-
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ries, and conducted interviews. In daily meetingsamong thethreeresearchers, field
notes, student interviews, and teacher observations were discussed to generate as-
sertions used to direct data collection effortsthe following day. Teacherswere also
equippedwith beepers, and at randomtimesduring theday they werebeeped and ex-
pected tofill out oneof two questionnairesdesigned to evaluate students’ participa-
tionwithinthecommunity (Barab & Hay, 1998). In addition, student and teacher in-
terviews, document analysis, field notes, and open-ended Web-based test items
were administered at the beginning and end of the camp.

COMPARING AND CONTRASTING THE CAMPS

Now that we have established our originating learning theories (constructionism
and apprenticeship) and the resultant learning environments (SAC and FC97), we
turnto adetailed comparison and contrast of thesetwo constructivist learning envi-
ronments. Our goal hereisto both articul ate and refinewhat we mean by aconstruc-
tionist and apprenticeship learning environment, and to look for relative strengths
and weaknesses of each approach from their common theoretical grounding.

For thiscomparison, the two researcherswent through field notes, student inter-
views, teacher observations, data analyses, and manuscripts (Barab, Hay, &
Y amagata-Lynch, 2001) related to the two campsto generate assertions and direct
further avenues for analysis. We devel oped these general assertionsinto more de-
tailed terminol ogy that we found helpful inthe understanding of both the common-
dties and the differences of apprenticeship learning environments and
constructionist learning environments. In this way, and consistent with other de-
scriptions of qualitative analysis, we engaged in a dialogue among the data and
previous research and theory so that we could identify the salient issues that had
both local and broader relevance (Guba & Lincoln, 1983). In addition to empirical
analysis of our particular data, we also examined the literature to ensure that we
were focusing on issues that were fundamental to constructionist and apprentice-
ship learning environments. The issues most prominent at the end of this search
(and which structure this comparison/contrast) were as follows:

o What were the types of communities or activity groups formed?
o What were the roles of the various participants?

e Inwhat practices did participants engage?

e What did students learn?

Each emergent issue relates to a particular construct and/or viewpoint (i.e.,
communities, roles of participants, and practices) that is steeped in the theoretical
literature of both constructivist and situated cognition (see Table 1 for acompari-
son outlinethat is described morefully later). We continue by defining, justifying,
and grounding each identified issue. Then we describe, compare, and contrast the
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TABLE 1

Cross-Group Comparison of Camps

Future Camp (Constructionist)

Scientist Apprenticeship Camp
(Apprenticeship-Based)

Community/group

Primary identification:
Learner-controlled activity group

Primary identification: Community of
scientists

Secondary identification: learner-controlled
activity group

Roles
Learners Primary role: VR world builder Primary role: Apprentice to scientist
Secondary Role: Student-directed presenter
Teacher Education mentor, technology Student—scientist go-between, promote
mentor preparation and reflection, facilitate the
creation of presentation
Expert Embodied in VR tools, consultant Lab director, scientific community
(minimal) representative
Practices Type: Generative Type: Replication
Constraints: emergent Constraints: Community norms
Learning Improved understanding of solar Increase in understanding of scientific
system, state government, and method, no difference in applying
theater; quality student-produced scientific method, quality learner
worlds presentations

Note. VR =viruta reality.

issue within each of the two learning environments. Finally, wereflect on the dis-
tinctions, with the aims of refining the theories and guiding future efforts and at
operationalizing them into real-world learning environments. Because of space
limitations, we focus these sections on one project group in each camp (Solar Sys-
tem group in FC97 and L ong-Term Consequences of Drug Exposure During De-
velopment group in SAC97). These project groups were selected based both on
their ability to elicit certain germane points and the fact that they are both sci-
ence-related projects.

What Were the Types of Communities or Groups Formed?

One of the central constructsin both constructivist and situative learning theory is
the community. We, as did Barab and Duffy (2000), make a distinction between
communities of practice and activity groups, both of which are examined here.
Lave and Wenger (1991) discussed the community of practice as follows:

[It does not] imply necessarily co-presence, awell-defined identifiable group, or so-
cialy visibleboundaries. It doesimply participationinan activity system about which
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participants share understandings concerning what they are doing and what that
means in their lives and for their communities. (p. 98)

Effective participation in the real world is the general goal of al education.
Community of practice represents a specific construct for the goal of education.
According to Barab and Duffy (2000), communities of practice have several key
features. Firstis“ shared understandings’ that are embodied within the workings of
the community. Thismay or may not be constituted in a codified knowledge base,
but servesto identify community membersfrom nonmembers. Second isasignifi-
cant history and future. Communities of practice are developed, evolve, and
change over arich history that has an eye to continued evolution into the future.
Third is a combination of the first two. Communities must have a way to repro-
duce. That is a mechanism to bring in new members that will contribute, support,
and lead the community into the future. Lave and Wenger referred to this “repro-
duction” of the community as learning through enculturation. Communities of
practice then have a history that has generated an embodied knowledge base that
can be reproduced through an enculturation process to ensure its future.

In this comparison of learning environments, there are a number of important
issues to be addressed when examining communities of practice. Among them, it
isimportant to look at the presence or absence of a community of practice. If itis
present, then how do learners come to know that community, how are the commu-
nity members and their resources represented in the environment, what does the
community mean to the learners, how do learners see themselvesin relation to the
community, and what isthelearners’ potential for membership in that community?
These are important questions in their own right, but carry additional importance
because of the community’ s potential asasource of authenticity. Underlying these
questions are vital questions related to authenticity: authenticity of the practicesto
real-world practices, authenticity of the outcomes to real-world issues and users,
and authenticity of the experience to the student (Barab & Hay, in press; Barab,
Squire, & Dueber, 2000; Shaffer & Resnick, 1999).

An activity group can be distinguished from acommunity of practiceinthatitis
atemporary coming together of agroup of learners around a shared task intention-
ally designed to support learning (Barab & Duffy, in press). Activity groups fre-
quently have no direct connection with, or impact on, a community of practice,
only indirect connections through access to reports on or from the community or
the ability to use community resources, artifacts, or tools. Thisisnot learningin an
embodied, authentic culture at the “ elbows of the master,” but rather [earning with
atemporarily formed group of peers. These groupsare formed to take advantage of
the learning potential afforded by collaborative interactions that Brown et al.
(1989) identified ascentral to situated learning. We use these two notions, commu-
nities of practice and activity groups, to articul ate what communities were present
in these two participatory learning environments.
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Communities and Activity Groups in FC97 (The
Constructionist Camp)

Two activity groupswereformed in FC97. The group students primarily identified
with was the three project groups (Solar System, Statehouse, and Theater). These
groups were the central focus of FC97, and learners spent approximately 80% of
their timeintheir project group. Thistimewas spent defining, planning, designing,
problem solving, developing, managing, and evaluating their projects. There was
great membership pride in each group. Group members and mentorswould talk to
each other, on task and off task, during most of their nonworking times.

The secondary activity group was the entire camp. Learners spent approxi-
mately 15% of their time as a member of this group. This group was based on
both co-presence and the general theme of VR. Their time in this group was
spent in two ways. First, were three formal presentation times, where students
would share the current state of their projects with the other groups. The first
two presentations were held around the computers in the camp room at the end
of the day. The last presentation was held in an auditorium in front of the entire
camp, family, university officials, and members of the public. The second way
learners met as part of this group was through informal discussions that hap-
pened during breaks and at lunches.

There was no community of practicein FC97. In fact, there was no direct con-
nection between the communities of practice that existed outside of the walls of
FC97 (three-dimensional animators, World Wide Web or Virtual Reality
Modeling Language[VRML] experts, astronomers, etc.) to the groupsthat formed
inside the camp. The only exception was the indirect representation for some lim-
ited resourcesthat were brought into the camp (an astronomy textbook, asolar sys-
tem Web site, a Cosmo Worlds tutorial, etc.). In a very real way, the camp
participants were a world unto themselves, cleaved of meaningful relations with
the authentic community.

Communities and Activity Groups in SAC97

The community of scientific practice was the primary focus of SAC97 learners.
This was the time that learners worked directly with practicing scientists in their
|aboratories. Although only comprising just over 20% of the scheduled time of
SAC97, it was the unmistakably the center and focus of all activities at SAC97.
The practicing scientist served as both a representative and guide into this com-
munity of practice. This relatively small time commitment is important, because
the scientists were volunteers and extremely busy. It was the assumption of the
directors that any successful apprentice program must guard against requiring
huge amounts of time from the scientists. The clear design goal was to maximize
the impact-to-time ratio.
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There were also two activity groupsin SAC97. The primary group, in terms of
time, was composed of the student research groups. These groups, of four to five
students each and led by ahigh school scienceteacher, spent 65% of the camp time
together. When they were not working with the mentor teacher, they were surfing
the Internet for information on their project, planning for their final presentation,
or handling the data they collected during that day. The secondary activity group
was formed by the entire camp. Asin FC97, learners spent approximately 15% of
their timein this group. Thistime was spent in two ways: in the final, formal pre-
sentation, where students shared their projects with all campers and their parents,
and in informal discussions, which occurred during breaks and at lunches.

Comparison and Contrast of Activity Groups and
Communities

Activity groups were extremely important to both of these constructivist learning
environments, and they can be seen as one of the central features of the
constructivist learning environments. However, there were commonalties and dif-
ferences in the ways activity groups and communities were used, identified with,
and maintained that help us further refine what we mean by activity groups and
communities. Thefirst commonality was the time spent by studentsin the primary
group. In both camps, these groups of students (activity groups) took the majority
(SAC, 65%; FC97, 80%) of the camp time. The second commonality wasthat these
activity groupswere controlled primarily by thelearners, and in both camps, these
groupswereresponsiblefor the construction of thefinal product. In FC97, thisfinal
product was the VR world, and in SAC97, it was the final presentation. Although
therewassomedirect instruction of learnersin each of the campsinthesegroups, in
SAC97 morethanin FC97, for the large part and especially at the end of the camp
thesegroupswereunder the control and direction of the students. It wastheir group.
Although there was amentor present, they were only facilitators of the final prod-
uct, not the directors.

There were four major differences in the primary groups of students. The first
one wasthe view learners had on where the “real work” was done. At first glance,
it iseasy to make the assumption that thiswasin the primary group of students, be-
cause that was where students spent the majority of their time working on their
main product. That assumption would be correct for FC97, but it would not be con-
sistent with our observations and interview data collected for SAC97. In SAC97,
learners clearly saw the real work being done in the labs of the scientist, and thus
thereal work was donewithin the community of scientific practice, not the activity
groups. Thiswasdue primarily to the power of thelab, the mentor scientist, the sci-
entific practices, and the clear sense of authenticity felt by the students. The activ-
ity group’s activities were based in classrooms, led by classroom teachers, and
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involved more typically classroom practices; thus there was less sense of authen-
ticity felt by the learners.

Thisleads usto the second difference, wherewasthelearners’ primary identifi-
cation? Learnersfrom FC97 identified with the primary activity group (the project
teams). As mentioned previously, learners would “hang out” in these teams when
therewas no structural or practical reason to do so (e.g., after camp hoursor during
lunch). Learnersin the SAC97 primary identified with the scientists and the com-
munities of practice they represented, not with their activity groups. They clearly
saw themselves as apprentices working with the master scientist, whereas FC97
learners saw themselves as an independent project team with two facilitators. In
both camps, learners would chafe and complain whenever they were not in these
roles. In FC97, learnerswould stay late and skip lunch just to return to the activity
groups, and SAC97 learnerswould becomeirritated if theteachersor directorsin-
fringed into their time with the community of practice.

The third distinction between FC97 and SAC97 was the relation between
learner control and group identification. Learner control and learner-centered in-
struction have been promoted in current learning theory (Presidential Task Force
on Psychology in Education, 1993), and according to current thinking one would
expect that learners would identify most strongly with the groups in which they
were in control. This was true in FC97 primary activity groups. Learners took
complete control and ownership over this group and its goal. However, in
SAC97, this was not the case. In the community of scientific practice, learners
are not in control, nor central to the community—they are peripheral. The prac-
tice and its embodiments, the scientist and their labs, were at the center. In
SAC97, the scientist directed almost every aspect of the research methodology.
The practice was often very precise, demanding, and nonnegotiable.

The final distinction between the different groups in these constructivist
learning environments goes back to the original distinction between a commu-
nity of practice and an activity group. In both camps, learners formed tempo-
rarily constructed student-based activity groups. These groups were somewhat
artificialy constructed by the directors of the camps, embodied no rich do-
main-specific history, and were somewhat arbitrary in their groupings. What
was unique about the SAC97 was a strong connection to the enduring, histori-
cally rich, and purposefully constituted specific groups that were lar