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Abstract

Online collaborative learning is a situated activity that occurs in complex settings.
This study proposes a sociocultural frame for theorizing, analyzing, and designing
online collaborative- learning environments. The specific focus of this study is:
learning as situated activity, activity theory as a theoretical lens, activity systemasan
analytical framework, and activity-guided design as a design framework for online
learning environments. Using data gathered from a naturalistic investigation of a
global online collaborative-learning site, this study reveals how these lenses and
frameworks can be applied practically. The study also identifies the importance of
design iterations for learning environments.
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I ntroduction

In 1992, Salomon (1992, p.62) had thisto say about the design and analysis of effective

CSCL, “ Givenareasonabl e of minimum of technological capability, thesuccessor failure
of cooperative learning is accounted for by entirely different and far more complex
factors.” Four years|later, Salomon and Perkins (1996) made two more observations:

First, computersin and of themselves do very little to aid learning...[ a] lthough it may
make the enter prise more efficient and more fun. [ L] earning depends crucially on the
exact character of activitiesthat learners engage in with a program, the kinds of tasks
they try to accomplish, and the kinds of intellectual and social activity they become
involved in, in interaction with that which computing affords. [ S]econd, it has also
become evident that no single task or activity, wondrous as it may be, affects|earning
in any profound and lasting manner in and of itself. Rather, it is the whole culture ofa
lear ning environment, with or without computers, that can affect learning in important
ways. (p.113)

In the decade since Salomon made his first observation (1992), there has been a
tremendous growth in computing technology and its implementation and usein educa-
tional settings. Computer-Supported Collaborativelearning (CSCL) hasbeen hailed as
an emerging paradigm of instructional technology (Koschmann, 1996), and thereis a
profusionof literaturerelated to CSCL and online/distancelearning (Bonk & King, 1998;
CSCL, 1997; EuroSCSL, 2001; Hoadley & Roschelle, 1999; Stahl, 2002). A closeexamina-
tion of thisliteraturereveal sthat to alarge extent the studies have focused solely on the
technology and have paid little or no attention to the context in which the technology
wasimplemented.

Onlinecollaborativelearning settings are places of complex interactionsand outcomes,
and | believe that sociocultural theories of learning, particularly Activity Theory
(Engestrém, 1987; Leont’ ev, 1978; Vygotsky, 1978), can beaval uabletheoretical lensto
study such settings. Moreover, Activity System can be used as an analytical tool to
analyzethesetting (Cole & Engestrém, 1993), and Activity-Guided Design can be used
as a framework to design such environments. A common thread running through this
chapter isthat of mediated-action or activity. Asthisconcept isdiscussed in detail | ater,
I"1l just giveaquick introduction here. The primary concept isthat cognition takesplace
as people are engaged in an activity that has a purpose and an object. The activity is
mediated by artifacts that they use to act on the object to reach a desired outcome. As
Pea(1993) explains,

While it is people who are in activity, artifacts commonly provide resources for its
guidance and augmentation. The design of artifacts, both historically by others and
opportunistically in the midst of on€e’s activity, can advance that activity by shaping
what are possible and what are necessary elements of that activity. (p.50)
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Thecognition or intelligencerequired for and the outcome of thisactivity isdistributed
across the artifacts and is not the sole property of the individual. “When | say that
intelligence is distributed, | mean that the resources that shape and enable activity are
distributedin configuration across people, environments, and situations. I n other words,
intelligenceisaccomplished rather than possessed” (Pea, 1993, p.50). Beforelaunching
into discussion of learning, I'll try to explain two conceptsthat woul d appear frequently
in my discussion: Online and Collaboration.

Online

By online | mean a setting that uses any or all of the following technologies for
communication: discussion software, mailing list or listserv, email, instant messaging;
and it haseither all classes being held online and no face-to-faceinteraction among the
participants; or it follows ahybrid model, i.e., amix of face-to-face and online classes.

Collaboration

Collaboration in the context of this study has the following characteristics:

1  Genuine interdependence - Collaboration is distinct from cooperation in that
collaboration requires “genuine interdependence” among participants. Coopera-
tion can exist when participantsdistributetheir work and then bringit all together;
in return they might not learn anything from one another (Salomon, 1992).

2 Production of knowledge - Another feature of collaboration is the production of
knowledge, rather than just its assimilation or distribution. What can individuals
do together that they cannot do separately? Thisis also like the apprenticeship
model in some sense since students are expected to learn how to participate in
communitiesof learning, anecessary part of higher education or work place. There
isan assumption that therewill be someinternalization of knowledge aswell, and
students will learn new things that they can use later (Bruffee, 1984).

3 Self-construction of task - Participants construct their own tasks rather than
working alone on instructor-assigned tasks or problems (Cranton, 1996).

4. Construction of joint activity space - Participants should come to a common
understanding of what their goal is, and this understanding should develop
through their conversations with one another (Peters & Armstrong, 1998).
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Learning as a Situated Activity:
Sociocultural Perspective

Vygotsky (1978) proposed that all higher order psychological functions, including
learning, emergefirst on asocial or interpersonal plane and then onaninternal or intra-
personal plane. Moreover, human activity is mediated through artifacts and man and
artifact shape, and isshaped by social and physical environment (Cole, 1996). Sociocul -
tural theorists have advocated the usefulness of studying learning as a collaborative
practice and have emphasized the situated and social nature of learning (John-Steiner &
Mahn, 1996; Scribner, 1997; Vygotsky, 1978; Wertsch, 1991). They arguethat to eval uate
and study learningitisimportant to analyzetherol e of context, especially communication
and collaboration. Moreover, according to Wertsch (1991) a sociocultural perspective
presupposesthat actionismediated and isinseparabl e fromitscontext. Furthermore, he
statesthat thegoal of asociocultural approachto mind*“isto explicate how humanaction
issituatedincultural, historical, andinstitutional settings” (Wertsch, del Rio & Alvarez,
1995, p. 11). According tothe sociocultural lensthen, learning is seen assituated, apart
of the activity, context, and culturein which it is developed and used (Brown, Collins,
& Duguid, 1989) and “in which practiceis not conceived of asindependent of learning
and in which meaning isnot conceived of as separate from the practices and contextsin
whichthey aredeveloped”’ (Barab, Barnett, Y amagata-L ynch, Squire, & Keating, 1999,
p.104).

From a methodological perspective, a sociocultural approach allows researchers to
investigate complex environments in their natural settings using multiple modes of
inquiry. Therefore, thisapproach is particularly well suited to studying online collabo-
rative-learning environments (OCL E) since OCL E settingsare created on apremisethat
therewill besocial interaction among several participantsthat will be mediated by some
technological artifact.

Activity Theory: A Theorectical Lens

Activity Theory (AT) refersto aline of theory developed by L eont’ ev, Vygotsky, Luria
and other Russian psychol ogists at the beginning of the last century (Engestrém, 1987;
Leont’ ev, 1978) and although V ygotsky himself never explicitly examined the concept of
activity, he strongly influenced the development of activity theory (Wertsch, 1981).
Activity theory sees learning as a situated and social activity and interlinks the
individual and social levels(Kaptelinin, 1996; Nardi, 1996). Thebasic unit of analysisin
activity theory isanactivity, whichincludesacontext, and activitiesaredirected towards
objectsby the need to transform the object into an outcome. AsKuutti (1996) pointsout,
activity theory isnot atheory per se; rather, itis“aphilosophical and cross-disciplinary
framework for studying different forms of human practicesasdevel opmental processes,
with bothindividual and social levelsinterlinked at the sametime” (p. 25). Over the past
decade, activity theory has found application in learning (Barab et al., 1999; Barab,
Schatz, & Scheckler, in press), human-computer interaction (Kuutti, 1991; Nardi, 1996),
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and work practices (Engestrom & Middleton, 1996). From amethodol ogical standpoint,
AT accounts for cultural, institutional, and social settings, and therefore provides a
holistic macro-analysis. It provides conceptual resources to capture elements of a
complex setting, allowsfor avaried set of datacol | ectiontechniques, and emphasizesthe
user’ spoint of view (Nardi, 1996).

What is an Activity?*

Activity is the unit of analysis in activity theory and is composed of subject, object,
actions, and operations. Leont’ev (1978) proposed a hierarchical structure of activity
according to which activities are organized into three hierarchical levels: activities,
actions, and operations. Activitiesaredoneto fulfill amotive; actionsare goal -directed
processescarried out tofulfill amotive; and operationsarefunctional subunitsof actions
that are carried out automatically. He stressed that activity has a collective nature and
that the relations between these three central components of an activity are mediated in
areciprocal way (Kuutti, 1996). According to Engestrém (1987), activity “isthesmallest
and most simple unit that still preservesthe essential unity and integral quality behind
any humanactivity” (p. 81). Infocusing onactivity asthe basic unit of analysis, emphasis
is put on the cultural, institutional, and social settings in which these activities occur.
One can thus argue that AT also provides the necessary conceptual resources for
capturing essential elementsof acomplex setting. AsBarab et al. (1999) explain: “When
discussing activity, activity theorists are not simply concerned with ‘doing’ as a
disembodied action, but arereferringto‘ doingin order to transform something,” withthe
focus on the contextualized activity of the system asawhole” (p.78).

Artifacts and Mediation

A key ideain activity theory isthe notion of mediation by artifacts. Activity ismediated
through the use of artifacts. Every activity has an object towards which the subject’s
action is directed, and artifacts are tools that the subject uses to complete that action.
Wertsch (1991) proposes that mediated action is the key to understanding how human
actionissituatedincontext. A common reformulation of Vygotsky’ smediational triangle
isshownin Figure 1.

Activity System: An Analytical Tool

Engestrom has established a simple structural model of the concept of activity and
culturally mediated relationshipswithinit (Engestrom, 1987; Engestrom & Cole, 1993).
Engestrom (2002) has replaced binary relationships by mediated rel ationships through
theintroduction of athird term that carrieswith it the cultural heritage of the situation,
e.g., therelationship between the subject and object ismediated by atool. Initssimplest
form, the model contains six elements and three mutual relationships. The relationship
between subject and object is mediated by a tool/artifact; the relationship between
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Figure 1. Mediational triangle (Cole & Engestrém, 1993, p.5).

h
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Figure 2: Activity system (Cole & Engestrém, 1993, p.8).
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subject and community is mediated by rules; and the relationship between community
and object is mediated by division of labor (Figure 2).

Contradictions

Contradictionsin AT signify amisfit within elements, between them, between different
activities, or between different developmental phases of asingleactivity. According to
activity theory, development occurs when contradictions are overcome (Engestrém,
2002; Kuutti, 1996). In activity systems, this contradiction is renewed in “the clash
betweenindividual actionsand thetotal activity system” (Engestrom, 1987, p. 82, italics
in original), and it has been suggested that these internal contradictions are what
characterizesactivity systems(Engestrom, 1987; Leont’ ev, 1978). Practically, contradic-
tions help us recognize places of intervention and help improve a setting or a system.

Case Study: The Global Classroom
Pr oj ect

I’1l now provide an example, from arecent study that | did, to analyze how activity takes
place in an online learning environment. The focal premise of the study on which this
analysisisbasedisthat atechnological systemissituated withinacomplex environment
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and that the productive use of that technology, or alack thereof, is contingent upon the
interaction among the different elements of that environment. The study investigated
one such technology-supported learning environment-The Global Classroom Project
(GCP). TheGlobal Classroom Project isaweb-based classroom that integratesonlineand
face-to-faceinteractionsto providestudentsfrom Russiaand the U.S. achanceto engage
in cross-cultural digital communication. Theideabehind the GCPisthat by engagingin
cross-cultural communication students will learn about each other’s culture first-hand
from native studentsand al so learn how to communicatewith peoplefrom other cultures.
| made a conscious decision not to focus on any one element of the GCP, especially the
technology-WebBoard, buttotry tolook at all (or at | east asmany aspossible) mediating
factorsand artifactsthat could haveinfluenced thelearning environment. | believethat
technology use is socially and culturally mediated; hence, to understand its use or
misuse, one hasto look at the context of technology use (Newstetter, 1998).

The Global Classroom Project?

The Global Classroom Project (GCP) providesan onlinedistance-learning environment
for students from the U.S. and Russia to collaborate on projects to produce text-based
documentsand/or digital artifacts such aswebsitesor CD-ROMs. In addition to classes
that are completely online, the GCP al so offersface-to-face classes for studentsin their
respective higher education institutions. Thefirst pilot GCP classwasoffered in Spring
2000. Sincethen, atotal of seven classes (both graduate and undergraduate level) have
been offered over athree-year period. The purpose of the classistwo-fold — to teach
technical communication skills to the students (such as resume, proposal, and project
report writing); and to teach them skills needed to work in a cross-cultural online
environment. The learning philosophy behind the GCP is experiential learning, i.e.,
studentslearn best by personal experiencethat theinstructorsfoster by providing them
with a setting that emulates the workplace and brings up similar issues and problems.

The Technology

The GCP uses WebBoard, aweb forums and chat software, as the platform for student
interaction. WebBoard is a message board tool. WebBoard provides support for chat,
graphics, archiving, and other technical features. According to itswebsite, some of the
leading usesfor WebBoard are community building, technical support, onlineeducation,
project collaboration, virtual meetings, and information management. In the GCP,
WebBoard is used primarily as an asynchronous communication medium, to post
messages and to exchange documents, usually as attachments. Communication is also
supported by the use of email.

Interface of WebBoard

The WebBoard follows a predefined structure. The five main components of every
WebBoard installation are:
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i Boards/Forums: A boardisthetoplevel of thehierarchy inWebBoard. Itisthename
given to contain all of the Conferences, Topics, Messages, and Users for a
particular instance of WebBoard. Inthe GCP, aboard iscreated each semester for
all the classes that are offered that semester.

i Conferences: They arethe second level inthe WebBoard hierarchy. Conferences
contain topics. In the GCP, the instructors usually create the conferences. In a
typical semester, the conferences may be Class Discussions, Group Discussions,
Introductions, Welcome, Class Assignments, etc.

i Topics: They are the next level after Conferences. They are created by users and
contain individual Messages. If a user posts anew Message that is not areply to
anexisting Topic, it becomesanew Topicandisavailablefor reply. Typical Topics
in the GCP might be Thread Arrangement, Proposal Discussion, Project Discus-
sion, etc.

i Messages: The final level in the hierarchy is Messages. Messages can be in the
form of Reply to someoneel se’ smessage, or they canbeaNew Post, inwhich case
anew Topic will be created. Messages are also called Posts.

i Users: Usersare membersor people using the Board. There are different level s of
users, from Administrators to Guests.

Studentsand Activity

Thetotal number of studentsin the GCP class varies each semester and hasranged from
20 to 36 (American = 6 to 24, Russian = 9 to 30). The Russian students are typically
graduate students enrolled in social sciences program, whereas the American students
areeither undergraduate and graduate and rangefrom liberal artsto engineering majors.
Themagjor activity of theclassisagroup project to be submitted at the end of the semester.
The groups consist of American and Russian students who are assigned an open-ended
topic to research, write a proposal for their final project, and then work together to
completethe project based on the proposal. Thetopicsgiventothe studentshaveranged
from “analysis of propaganda’ to “comparison of online greeting cards.” Several
activitiesare givento the studentsthat | ead to the group project. They are asked towrite
aresumethat isposted onlineand to come up with alist of annotated bibliographiesthat
can be used for their project. They are also given alist of readings that are discussed
electronically on the WebBoard and sometimes in the face-to-face classes.

Research M ethodology

Thestudy was ethnographicin nature, and datawas collected using in-depthinterviews,
surveys, participant observation, analysis of onlinetranscripts, and informal communi-
cation with participants. A total of 15 participants were interviewed. All the student
interviews were face-to-face except one that was over the phone, and each interview
lasted anywhere from 45 to 90 minutes. The primary subjects for the interview were
Americanstudents. Furthermore, theresearcher partici pated asateam member of agroup
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of six studentsfor aperiod of eight weeks, took part in all the group activities, projects,
and assignments, and also observed the class during that period. Other data-gathering
methods included open-ended surveys and informal communication with students and
theinstructor. Detailed analysis of online WebBoard transcripts provided further data.
Data was also gathered from the Russian instructor via email. The data used in this
chapter are asubset of the larger data set and consist primarily of interviewsand online
transcripts.

Analysis

Tolook at how an activity isperformedinan online collaborative-1earning environment
I’velooked at a group of American and Russian studentsasit worked on aproposal for
its final project. The students were supposed to choose a topic that they agreed upon,
and they weregiven someguidelinesto help them sel ect atopic. Based ontheassignment
given to the students and their discussions up to this point, we can draw an activity
system of their task to come up with aproposal. The components of the activity system
wouldlook something like Figure 3.

Next, let uslook at agroup, Group P, asit worked through thisprocess. I’ ve analyzed 60
messages sent over a period of five weeks between the American and Russian students
and theinstructors. The “Proposal Discussion” thread was started on September 29",
and the proposal was due on November 1st. The aim of this analysis is to highlight
instances of contradictions or breakdowns® that were discovered as part of the analysis
of the GCP as an activity system. The objective is also to contextually frame the
breakdowns, to interpret them inameaningful manner, and to reconstruct eventsasthey
might have actually occurred.

Figure 3: Ideal activity system for the Global Classroom Project.
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Figure 4: Number of messages posted per day.

Messages posted by American & Russian Students of Group P
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Why this group?

To decide which group to analyze, | did alog analysis of one message thread across all
of the four groups that worked on the project that semester and plotted the number of
messages against the days to come up with the graph that displayed the number of
messagesacrosstimefor the* Proposal Discussion” thread. Thegraphfor thegroup!’ve
analyzed is shownin Figure 4.

After looking at the graphs and other qualitative characteristics, | decided to focus on
Group P becauseit provided an adequate opportunity to explore a struggle between its
membersasthey tried to comeup with atopicfor research. | believed thiswould helpme
to discern the points and reasons for breakdown among groups and in the GCP. Also,
thisgroup had the highest number of messagesfor the particular thread and time period,
andthereforeit provided moredata. Thisgroupisby no meansrepresentativeof all group
discussionsthat took place between the students but israther a unique case. The group
consisted of four American students and three Russian students, which was typical of
all groups that semester. The American group consisted of one graduate student and
three undergraduate students. It had two female and two male members. The Russian
group consisted entirely of femal e graduate students. All four membersin the American
group were from different majors: one was an Information, Design, and Technology
graduate student, onewasaBuilding Construction major, onewasaBusinessmajor, and
onewasaComputer Sciencemajor. Two of the American group membersweregraduating
seniors. The graduate student was appointed as the group leader by the instructor and
was responsible for managing the group. The American classes met on Tuesdays and
Thursdays, whereas the Russian students met on Tuesdays and Saturdays.

Broad Interaction Patterns: Some Visual and Numerical
Data

Before | delve into in-depth analysis of the group, it would be helpful to look at some
broad interaction patternsin the group. The network diagram (Figure 5) represents the
group dynamics in terms of flow of messages. The arrows in the diagram represent
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messages originating from amember of the group, both American and Russian, with the
thicknessof thearrowsbeing proportional to the number of messages. It can beseenfrom
thefigurethat most of the Russian messageswere posted asagroup, whereas American
studentsposted individually, and most of the messagesfor the Americanscamefromthe
graduate student who was also the group leader.

Another important observation is that American students posted messages for other
American students, whereas Russian students only posted messages for the American
students. This means that American students were using the WebBoard to discuss a
topic among them and to have a dialogue, whereas Russian students were using the
WebBoard just to send messages to the American students.

Table 1 shows the number of messages per week for the students and the instructors.
Some broad patterns that emerged are;

i The overall activity was highest in Week 2 and then tapered off for the next two
weeks before picking up againin thefifth week. A closer analysis showsthat this
pattern was a result of the activity of the American students.

Figure 5. Network diagram for Group P.

Russian Students

American Students

—’ 1
——
== 5. 10 Messages
—d 10+

RG - Russian Group
AG- American Group

Network Diaaram of Groun P

Table 1: Number of messages per week.

Week Number of Messages

American Students | Russian Students | Instructors | Total
Week 1 | 6 2 3 11
Week 2 | 15 2 1 18
Week 3 | 4 3 0 7
Week 4 | 6 2 1 9
Week 5 [ 11 3 1 15

Copyright © 2005, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of Idea Group Inc. is prohibited.



294  Johri

i The Russian students were consistent with their postings and posted two or three
posts every week. A look at the graph presented in Figure 4 would show that the
Russian students also posted at a regular interval.

i Theinstructorsposted very few messageswithinthisthread, threeinthefirst week
and, at the most, one messagein other weeks, although they met the studentsface-
to-face.

Week 1 (Sept. 29 - Oct. 05)

During Week 1, 11 messages were exchanged in the “ Proposal Discussion” thread, six
written by American students, two by Russian students, and three by the instructors.*
Therewere several contradictionsthat emerged as the activity unfolded over the week.
Tostart with, acoupleof American studentswerenot ableto follow thediscussionssince
they werereading other threadsand realized only later in theweek that they hadto follow
the conversation in the “Proposal Discussion.” The Russian students posted their
message as agroup, i.e., they signed off each message with the names of all the group
members. The American students could never understand why the Russian students did
this. A practical reason for this could be that the Russian students had limited access
to computers and could only post during their class times. The effect of this behavior
on the American students was greater than is apparent on the WebBoard discussions.
The American students were disappointed and frustrated, and during an interview, one
student commented that there was no incentive for her to post anything back since they
only got back one post for every four posts they put up, and added that it should feel
morelike aconversation.

Thisbringsusto another important distinction between the model of communication for
American and Russian students. The American students|ook at el ectronic communica-
tion as conversation, an attitude they have no doubt acquired because of fast access
speed and the use of Instant Messaging (IM) (the group reported that they had used IM
during their brainstorming sessions, and all of them used it frequently). On the other
hand, the Russian students used WebBoard more like traditional mail. Moreover,
Russian studentsengaged inface-to-face group work sincethey had to meet during class
to use the computers. On the other hand, the American students interacted only using
electronic medium: WebBoard, emails, and Instant Messaging.

Week 2 (Oct. 06 - Oct. 12)

Week 2 had atotal of 18 messages. 15 by American students, 2 by Russian students, and
1 by theinstructors. A number of breakdowns occurred during this week. The Russian
studentswerefrustrated that the American students were not working together, and the
American students were still frustrated with the lack of individual response from the
Russian students. Within the American group, a division started based on the priority
of the group members. The graduate student in the group was appointed the unofficial
“leader” of the group by the instructor and was concerned more with logistics of the
group work and the delivery of thefinal product compared to thetopic at hand. Another
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American student had become really frustrated with the whole exercise, and his com-
ments show that he was used to making quick decisionsand moving on (evenif it meant
that not everyone in the group could be happy), whereas here the decision- making
process was taking along time. After this message, he only posted three times during
thenext threeweeks. But hiscomment | eads usto something more significant that became
apparent when | interviewed other students—the Engineering studentsdid not work well
together with Liberal Arts students and vice versa, since for the engineering students
the class was required, whereasthe Liberal Arts students pursued it because they were
interested intheclass. Therefore, theinterest level and commitment of the studentswas
different. Another difficulty arose for the American students when they tried to meet
face-to-face. Atleast onestudent inthegroup had enrolled intheclass precisely because
he did not want to come on campus and wanted to participate electronically. Therefore,
scheduling aface-to-face meeting became almost impossible. Another breakdown was
thelack of knowledge of the American group about what the other American groupsin
the class were doing (there were three other groups) because the class met face-to-face
infrequently. The Russian studentsinthe group were concerned that they might interfere
withwhat the other groupsinthe classweredoingfor their projectsand thereforewanted
tofocustheir topic based on thisinput. They had changed the context of their work from
agroup project to a class project.

Week 3 (Oct. 13th - Oct. 19th)

During Week 3, only seven messages were posted on the WebBoard: 4 messages by
American students and 3 by the Russian students. The American students, frustrated
by the lack of responses from the Russian students, only posted 4 messages during the
week comparedtol5 messagestheweek before. Also, thedivisioninthe Americangroup
was more apparent, with the graduate student desperately trying to divide the work
between the group membersand trying to get everything together. The graduate student
also made an attempt to explain to the Russian students what Americans thought about
collaboration and that they were deliberately making an attempt to include everyonein
the discussion.

Week 4 (Oct. 20 - Oct. 26)

During Week 4, atotal of 9 messageswere posted: 6 by American students, 2 by Russian
students, and 1 by the instructor. The American students removed the emphasis on
“image of enemy,” an idea forwarded by the Russian students from the proposal. The
Russian students always took for granted that it would be the focus of their study, and
the American students thought it was just one of the ideas forwarded by the Russian
students that was open for discussion. Neither group talked about it specifically, and it
wasremoved fromtheproposal. Thisleft the Russian studentsinthedark, sincethey were
no longer sure of the aim of the project.

Moreover, interaction among the different Russian groupsintheir classinfluenced their
collaboration with the Americans. The American studentsdid not really know what the
other groups were researching other than what they could see on the WebBoard, as
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expected of them by the Russian students. During this week, the American students
replied as a group to the Russian students for the first time since the start of the
discussion; however, it isimportant to note here that when the American group replied
to the Russians students as a group, the post was signed off by three American students
instead of all four. This suggests a breakdown among the American students in terms
of group work.

Week 5 (Oct. 27 - Nov. 04)

A total of 15 messageswere posted during thefifthweek: 11 by American students, 3 by
Russian students, and 1 by the instructor. The message by theinstructor tried to please
everyone, and it wasn't really clear on how the students should proceed. It failed to
providethedirection that the students needed at that point. Something really interesting
was happening at this point. The American graduate student ended up working on the
proposal all by herself and wasfrustrated by thelack of responsefromtheundergraduate
students. So she decided to “ scare the shit out of them” and purposely did not come to
class the day the proposal was due.

In the last posts, the students mentioned that they should distribute the work and that
the purpose of thedistribution of work wasnot tolimit collaboration but to moveforward
quickly as the deadline was approaching. Y et, it was obvious that the group work no
longer required collaboration among the Russian and American students, sincethey had
decided to split the work so that the American students worked on Art section, and the
Russian studentsworked on News section, and then put it all together inthefinal paper.

Table2 showsalist of contradictionsidentified fromthisanalysis. Table 3 liststhetotal
references to propaganda made by the students during the five weeks.

Table 2: List of contradictions for Group P.

No. | Contradiction Element(s) of Activity

System

Major of students in a group (Liberal Arts/Engineering)

Community/ Division of Labor

Means of communication (WebBoard/Email/IM/F2F)

Tool

Tool

1

2

3 Software (WebBoard/Email)

4 Structure of Task/Assignment (Open-ended/Closed-
ended)

Tool/Object

Reason for taking the class (Required/Not Required)

Division of Labor/Community

Group Size (Small/Big)

Community/Division of Labor

Tool

5
6
7 Readings (Pertinent/Not useful)
8

Schedule (American/ Russian) Rule/Tool
9 Interaction time (Small/Large) Community/Division of Labor
10 | Discussion on WebBoard (Project based/Personal) Community/Object
11 | Nature of classes (F-2-F/Online) Rules
12 | Discussion (F2F/Online) Tool/Rules
13 | Grading (Group/Individual) Rules/Object/Tool
14 | Communication Frequency (Frequency/Infrequent) Rules
15 | Communication Norms (Group email/Individual email) Rules
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Table 3: References to Propaganda.

Total References to Propaganda

Propaganda tools

Propaganda styles

Character of propaganda

Propaganda during

Type of propaganda

Use of propaganda

Transformation of propaganda

Area of propaganda

Propaganda through artwork

10. Progress in propaganda

11. Analysis of tools and content of propaganda
12. Technological metamorphosis of propaganda
13. History of propaganda

14. Development of propaganda

15. Means of propaganda

16. Attributes of propaganda

17. Change in propaganda

18. Evolution of propaganda

19. Categories of propaganda

WRNOTRWNE

Reflections: Learning to Collaborate
and Collaborating to Learning

The American and Russian studentswereinvolvedintwo mutually co-existing activities:
they were learning to collaborate using an online environment and simultaneously
collaborating with one another to learn from each other. They had to work together to
reach a decision about what they would do their project on, and also work on their
communication and collaboration skills. Thisdid not proveto be an easy task for them.
They had to understand the affordances of the tools and artifacts available to them and
use them in a meaningful manner. As has been reported in other studies, the students
either failed to grasp the “affordances” of the learning environment, or they embraced
them in waysthat the designers of the environment had not foreseen (Halloran, Rogers,
& Scaife, 2002; Holland & Reeves, 1996; Newstetter, 1998).

The Becoming of An Activity

Every activity isin aconstant state of flux. A tool/artifact becomesthe object, an object
becomes the activity, and the activity changes, since an activity is only a sum total of
itspartsand if apart changes so doesthe activity. Therefore, an activity isalwaysinthe
becoming rather thaninthe being. For instance, the definition or acommon understand-
ing of propaganda was seen as a tool at the start of the activity. As the activity
progressed, it was apparent that the students had to come to an understanding of
propaganda, so it became an object. Similarly, theinstructions given by the instructors
to the students were supposed to be a tool, but they also became an object, and the
studentstried to make sense of what the instructorsweretrying to say. Also, an activity
may be composed of other activitiesand so it ismore like anetwork of activitiesrather
than asingle activity. Halloran, Rogers, and Scaife (2002) have proposed the concept
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of Activity Space to capture these dynamics, and Hypponen (1998) has proposed the
concept of Network of Activity.

Some Design Implications

Let uslook at someimplications for design that emerge from this analysis.

Nature of Tasks

The structure of the task has a profound impact on how the activity progresses. Let us
look at two specific examplesto understand therol e of the structure of tasksin the GCP.
Inthefirst case, inFall 2000, studentsin GCPwereassigned anarrowly defined task where
they had to compare Russian and American greeting cards on two websites. The project
was to go to an online e-postcards site determined by the instructors and compare the
Russian and American postcards. When | asked American students from this semester
if they had any problems working with their Russian counterparts, they said they had
none. From the transcripts on the WebBoard and from the interviews, it is evident that
groups in this class had an easier time in completing their tasks as compared to other
groups in some other classes.

On the other hand, Group P in the example above was tackling a task that had no
boundaries. It was atrueill-structured task - “come up with an analytical report and a
digital artifact,” inanill-structured domain - “ propaganda,” andill-structuredtasksinan
ill-structured domaininfluenced collaborationand | earning, and are closer toareal -world
problem (K oschmann, Kelson, Feltovich, & Barrows, 1996). Thegroupsinthisclassran
into variouscommunication and collaboration problems. So what went wrong? Why did
the group have so many problems? The biggest problem faced by the group wasthat the
technol ogy proved to be ahindrancein synthesizing the multiple perspectivesforwarded
by the group members:

1  Lessaccessto technology meant acommunication lag that resulted in almost no
feedback from the Russian students.

2 Complex structure of the WebBoard led to decreased usability and resulted in
students posting and reading the wrong thread.

3 Studentshad different expectationsof collaboration and communication, whichare
influenced by experience with technology.

This observation highlights a recurring tension that has profound implications for the
design of online collaborative environments. If you design tasks that are open-ended,
you have to make sure that tools available in the setting afford the communication and
collaboration needed for the task; and if you design tasks that are too close-ended,
collaborative-learning opportunities may belost.
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Scaffolding

A relatedissueisscaffolding. If thingsarenot movingintheright direction, when should
the instructors intervene and what should be the nature and level of scaffolding or
intervention?Koschmann et al. (1996) summarizetherequirementsfor instructioninan
ill-structured domainwithill-structured activity:

[T nstruction should facilitate adaptability in all these respects: It should build upon
preexisting foundations, monitor for and encourage correction when misconceptions
are identified, and foster the development of cognitive flexibility so that the learner’s
efforts toward learning have the greatest possible effect. (p. 91)

For instance, in my examplefromthe GCP, therewaslittle or no scaffolding provided by

theinstructors. Their intervention was either encouragement or logistical direction, but
not help in bridging the misconceptions between the Russian and the American groups.
The American students never found an answer to: How did their view of propaganda
differ from the Russian students? Why did the Russian students reply as a group, and
why did they want the American studentsto reply asagroup too? The instructors were
well aware of the problems encountered by the students, yet they didn't directly
intervene becausethey believein theteaching philosophy of “experiential learning” —
the best way to learn about something is to experience it first-hand. They also believe
that by going through thewhol e cycleof working onthe project and by dealing withtheir
problems, the studentswill beableto apply the knowledge and experienced gainedinthe
real world if they face asimilar problem later on. Thismay or may not work, and as can
beseenfromthisexample, scaffolding, especially about cross-cultural differencesinthe
understanding of “propaganda,” would have been an important lesson.

Technology

| believethereisanimportant lesson to belearned herein terms of how technology can
influencecollaborationinanill-structured domainwith anill-structured task. Thelesson
isthat mediation by technology might not always be useful in such a scenario and may
actually obstruct interaction among students. Of course, on the surface the solution
seems very simple - increase the access to computers for Russian students and all
problemsof communication and collaborationwill goaway. But that may not necessarily
be the case. Through the interviews and through participant observation, I’ ve realized
that, in certain cases, face-to-face collaboration may be essential for open-ended andill-
structured tasks. The American studentsactually realized thisby the end of the semester,
and their face-to-face interaction increased substantially. One student reported having
met for 15 hoursstraight with her group in order to get her work done and regretted that
they did not meet face-to-face before. To alleviate communication and collaboration
problems, a lot of the American student groups in the past have tried using instant
messaging in addition to WebBoard and emails, and even though that helped, it did not
eliminate the need for face-to-face meetings. The participation by Russian groups can
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also serve as proof that face-to-face meetingslead to more productive collaboration as
synchronous or asynchronous online communication.

Groups

For a group to work together on a task there needs to be what Salomon (1992) calls
“genuine interdependence.” Speaking from his personal experience, Salomon asserts
that thereislittle successbetween collaborativeteamsin termsof pooling together their
abilities, intermsof true collaboration, and intermsof | earning outcomes. Cohen (1994)
arguesthat when designing atask for cooperation, it isimportant to make surethat there
is areason for the group to interact:

One may give a group atask, but, unlessthereis somereason for the group to interact,
students may well tackle the task asindividual work. Thisis especially the caseif each
individual must turn out some kind of worksheet or report. Thisis also the case if the
instructor divides the labor so that each person in the group does a different part of
the task; the group has only to draw these pieces together in sequential fashion as a
final product. The consequence of either of these patternsisthat thereiscomparatively
little interaction; people do not gain the benefits of using one another as resources,
nor is there any basis for expecting the prosocial outcomes of cooperation. (p.11)

Sincethetasksinthe GCPare open-ended, the studentsthemsel ves decidewhat roleeach
of them will play and regularly divide the work among them based on their skill-sets.
Invariably, the division was into a web designer, a researcher, and two writers. The
engineering studentstook web designing, and theliberal artsstudentspreferred writing.
Neither learned much from the other and lost a valuable opportunity. In someinstance,
asingle student ends up doing the majority of the work since the other students didn’t
finish their parts of the task.

Therefore, the way the instructors set up the problem, suggest procedures, and specify
roles can do much to create interaction that is markedly superior to that produced by
simply asking agroupto reach consensus. Thedilemmaisthat if teachersdo not structure
the level of interaction, they may well find that students stick to a most concrete mode
of interaction, and if they structure the interaction too much, they may prevent the
students from thinking for themselves and thus gaining the benefits of the interaction.

Scheduling and Logistical Factors

A number of factors not in the control of the instructor play a crucial part in an
environment like the GCP. For instance, the schedul e of classes, the class timings, the
course number under whichitisoffered, and thelength of interaction were somefactors
that were determined by thedepartment through which the classwasoffered. Thisinturn
determinestheclasssize, the classcomposition, and to some extent the prior knowledge
of thestudentscomingintotheclass, andtheir expectationsfromtheclass. Thesefactors
play afar more decisiverolein combination than theinstructorswould prefer, but there
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is no way to control them. The only way to curb their influence is by design iterations
- learn by experience how each factor influences the setting and then modify elements
of the setting to makethemwork together (Miller, Trimbur, & Wilkes, 1994). Monitoring
a discussion software can also prove to be a daunting task for the instructors once
students start posting in different conferences and threads.

A Framework for Online Collaborative
Learning: The Waterfall M odel

The Global Classroom Project and most other web-based distance | earning classes rest
on atechnol ogy-driven supposition: computerswill lead to communication; communi-
cationwill lead to collaboration; and collaborationwill lead tolearning. Eventhoughthis
isasimplisticinterpretation, it can be extremely helpful inanalyzing an online collabo-
rative-learning environment. Using the Activity System asan analytical tool, we frame
each step described above as an activity (Figure 6). As can be seen from Figure 6, the
computer, which is an object in the first system, becomes the tool in the next activity
system, and communication, which isthe outcome of thefirst activity system, becomes
the object in the second system leading to collaboration. In the succeeding activity
system, communication is the tool, collaboration is the object, and the outcome is
learning.

Figure 6: Waterfall Model of Online Collaborative Learning
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Theoretically, theimplementation of the GCPfollowsthismodel closely but not entirely.
Inthenext section, I’ veidentified several factorsthat resultinabreakdowninthe process
and their possible solutions.

Triangle One: Computer/Technology as the Object

Contradictions

In the GCP, the breakdown starts in the first activity system. The use of computer is
mediated by access to technology. For the Russian students, thisis a problem because
they have limited access to computers. Restriction in access proves critical since it
creates a communication lag between American and Russian students, which in turn
restricts collaboration. In addition, the Russian students also have to overcome a
language barrier since English is not their native tongue, which inhibits synchronous
communication.

Possible Solutions

The easiest solution to suggest is to increase access to computers for the Russian
students. It would also be helpful if American students were told beforehand that
Russian students have restricted access to networked computers and that synchronous
communication is not feasible due to low access and language barrier.

Triangle Two: Communication as the Object

Contradictions

The use of computer as atool also has some inherent contradictions, the first of which
is the use of WebBoard. The use of WebBoard creates a learning curve for both the
American and Russian students. At the start of their projects, when the students are
deciding upon atopictoinvestigate, usingthe WebBoard createsalag in communication.
A lot of American groups therefore supplement the use of WebBoard with face-to-face
meetings. American students find this especially discomforting since they are so used
toemails, and they don’t see areason for using WebBoard. Another problem with using
WebBoard isthat it does not lend itself well to all kinds of discussions. There are other
technical and usability problems associated with the use of WebBoard that were
discussed in a previous section.

Possible Solutions

One possible solutionisto test other software for feasibility and usability for usein the
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class. Training students on using WebBoard can also curtail problems associated with
the usability of WebBoard.

Triangle Three: Collaboration as the Object

Contradictions

The use of communication as atool for collaboration isinfluenced to alarge extent by
group size and the nature of the assignment. If the group size is small, communication
and collaboration areeasier. Also, an assignment that hasbeentailoredtoinvolveall the
group membersleadsto amore fruitful collaboration. Sincethe goal isto learn through
interaction, themorestudentsinteract with oneanother, themore opportunitiestherewill
befor learning. Collaborationisalsoinfluenced by differencesin communication styles.
For example, Russian students post as a group whereas the American students post
individually. Inasense, the American studentslook at communication fromaconversa-
tional point of view, something they havelearned from using chat and IM. On the other
hand, for most of the Russian studentsemail isstill an extension of normal/snail mail. This
differenceisalsovisiblewhenyou comparethe postsof Russian and American students.
Thepostsfromthe Russian studentsareinvariably longer and moreformal inwriting style
since they first discuss a topic among themselves and then post it. To compensate for
their formal style, the Russian students use a lot of smileys and emoticons. In some
classes, communicationisalsoimpeded by adifferencein classschedules. For instance,
one semester, the American students met on Tuesdays and Thursdays, whereas the
Russian students met on Saturdays and Tuesdays. This was coupled with the fact that
there is an eight-hour time difference between Russian University and American
University.

Possible Solutions

Collaboration among students is determined by the nature of the assignments given to
the class and upon the extent of communication required to complete the assignment.
Since the activitiesin the GCP are typically open-ended and require alarge amount of
communication, collaboration usually suffers. Changing the nature of the activity can
drastically change collaboration among students. If an activity requireslimited commu-
nication between Russian and American students, which can be achieved given the
current constraints, student satisfaction will increase. Givingindividual assignmentsor
specific breakdowns of group work among the members can enhanceindividual learning
among students. L earning how to work with groups, especially with studentsfrom other
culturesisthe goal of the class. Readings that specifically discuss these aspects can be
assigned to the students. Students can be given scenarios to work on where they can
apply this knowledge - similar to case studies. After doing the case studies, when they
interact with other students in their group-both in their respective countries and with
studentsfrom the other country-therewill be agreater chancefor learning to take place.
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Activity-Guided Design: A Framewor k
for Design

Use of Activity Theory in design of educational technology and CSCL has been
proposed and examined before®. Bellamy (1996) proposed that:

Activity Theory can inform our thinking about the process of designing educational
technology to effect educational reform. In particular, through emphasis on activity,
it becomes clear that technology cannot be designed in isolation of considerations of
the community, the rules and the divisions of labor in which the technology will be
placed. (p.127)

Bellamy (1996) al so proposesthree principlesfor the design of educational environment
based on Vygotsky’ swork: authentic activities, construction, and collaboration. Barros
and Verdejo (2000) show how activity theory can be used to model |earning experiences
and for designing softwareto support collaborativediscourse (al so see, Verdejo, Barros,
& Rodriguez-Artacho, 2001). Gifford and Enyedy (1999) proposed theideaof Activity-
Centered Design (ACD). They explainthat:

Instead of placing either the teacher or the students at the center of the model, we
propose that the focus should be to design activities that help learners develop the
ability to carry out socially formulated, goal directed action through the use of
mediating material and social structures. Fromthis perspective both the social actors,
and cultural tools are seen as resources that the students coordinate during activity.
In the Activity-Centered Model, as students move through the activities they progress
frombeing partial participants, heavily dependent on the material mediation of tools,
to full participants, able to more flexibly use the cultural tools of the normative
practice. (p.193)

Enyedy and Gifford propose the ACD as aframework for both the design and analysis
of CSCL environments.

Althoughthetheoretical principlesunderlying ACD and Activity-Guided Design (AGD)
arelargely the same, there are some significant differencesin the framework | propose.
In AGD, activity is not at the center of the framework but is the context for the overall
design (Figure 7). Asamatter of fact, no element isat the center, but they together make
up thewholeactivity. AsNardi (1996a) explains:

Activity theory, then, proposes a very specific notion of context: the activity itself isthe
context. What takes place in an activity system composed of objects, actions, and
operation, is the context. Context is constituted through the enactment of an activity
involving people and artifacts. (p. 76)
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Therefore, when | talk about Activity-Guided Design, I’ m thinking of an activity asthe
context or “collaborative contexts,” as Hoadley (2002) callsthem, i.e., “activities and
cultural structures that support collaboration leading to learning.” Second, | propose
AGD asaframework for design only and not asaframework for analysis. | believe that
theActivity System (Cole & Engestrém, 1993) doesabetter job of analyzing an activity.
| do not propose this framework as the only way or even the “right” way to design a
learning environment but as an alternative to learner-centered (there is no one or
“typical” learner) or knowledge-centered (there is no knowledge “there” but it is
produced) design that can be especially useful for online collaborative-learning
environments. Thedesign of atask or assignment requiresattentionto thetool sthat will
be used, the participants that will collaborate, and the outcomes of thetask. Theideais
to design an activity in the sense of cultural-historical activity or at least to make an
attempt inthat direction based on amodel that can attempt to predict the outcomes. There
will alwaysbetrade-offsin design (Pea, 1993), and iterative design of | earning environ-
ments (Bruckman, 2002) and design experimentation (Brown, 1992; Hoadley 2002) can
provide means to find the optimum solution.

The real test of the success of any educational technology starts once the technology
is used in its natural setting and environmental factors start interacting with the
technology. One obvious solution to implement the technology successfully would be
to try to control as many factors as possible every time the technology is used. Thisis
neither feasible nor desirable. The other alternativeisto design for change and provide
multiple affordancesfor students. In addition, it isessential to continually evaluate the
environment after itisimplemented and iterateto find the optimum sol ution. Moreover,
as projects are scaled up to real-world context, factors that can affect a class may not
always be predictable, and the pragmatic solution isto design for change, catalogue all
possibleinfluences, and improve upon them every semester. This case study of the GCP
identifies the importance and need for iterative design of learning environments.

Figure 7: Activity-guided design framework.
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Conclusion

Withintherealm of sociocultural theoriesof learning, I’ veidentified Activity Theory as
atheory that can be successfully applied to understand acomplex learning environment
and an Activity Systemto analyzeit. I’ ve also attempted to explain how the concept of
activity can be used to design alearning environment. During my analysis, I’ve made a
consciousefforttotry to present evidencefrom both the microand macrolevel of activity,
therefore, the emphasis on the message-by-message interaction among the students on
theonehand, and the Waterfall M odel ontheother; asMcDermott (1993) proposes, “ By
institutional arrangements, we must consider everything fromthemost local level of the
classroom to the more inclusive level of inequities throughout the political economy
(preferably from both ends of the continuum at the same time)” (p.273). The Global
Classroom Project is an outcome mediated by online activities such as emails and
postings on WebBoard; offline activities such as face-to-face interaction and class
discussions; and the interaction of online and offline activities—the in-between activi-
ties—emails that lead to face-to-face interaction or postings that extend class discus-
sions; and, also things that are left unsaid or unacknowledged.

Inasimplistic manner, several findingsfrom the study can beidentified: theaffordance

of the computer for communication may not be sufficient for ill-structured and open-
ended tasks, and the affordance for communication needs to be supported by access to
computers, user-friendly software, and by designing tasks that can be supported by the
technology that is available. Groups that show a natural tendency to breakdown their
tasks into easily manageable parts that can be supported by the current technology
usually succeed in compl eting thetasks, and groupsthat fail torecognizethelimit placed
on collaboration by the technology are less successful at their tasks.

One topic that I’ ve not talked about much is “what were the learning outcomes of the
GCP?’ It has been hard for meto identify specific learning outcomesin the study, as |
started out with research questions that encouraged a contextual investigation and led
meto explorefactorsthat would lead to learning, namely, communication and collabo-
ration, and failing which there can belittle expectancy of |earning outcomes. The use of
computers (WebBoard), communication using the WebBoard, and the collaboration
resulting fromthat communication are el ementsof theenvironment that got my attention
as precursors to learning outcomes.

Salomon (1992) has differentiated between effects of technology and effects with
technology. According to him:

Effects with are the changes that take place while one is engaged in intellectual
partnership with peers or with a computer tool, as, for example, is the case with the
changed quality of problem solving that takes place when individuals work together
in ateam. . .and [ E]ffects of are those more lasting changes that take place as a
consequenceof theintellectual partner ship, aswhen computer-enhanced collaboration
teaches students to ask more exact and explicit questions even when not using that
system. (p.62)
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| believeboth of themareessential if learningistotakeplace. L et uslook briefly at some
effects of and some effects with technology in the GCP.

Effects with technology are easy to identify: communication among students and
instructors using WebBoard, discussions on readings on the WebBoard, exchange of
documents among students, sharing of resources among students, e.g., URLs. Effects
of technology are usually difficult to identify (Kolodner & Guzdial, 1996), but hereare
afew examples:

. Jason, who just graduated and is now working fulltime, saysthat he learned how
tocollaborateacrosstimedifferencesfromthe GCP. Hiswork requireshimtowork
on a project where a part of histeam is on the West Coast. He has realized how
important it is make sure that the other team gets his part of thework in time and
isableto complete their work without any problem.

. Amy, another graduating student, says that she learned a critical lesson the hard
way. She has realized that social interaction, especially upfront, is essential for
productive group work later on.

. Cathy, who wants to be a high school math teacher after she graduates, believes
that she has learned lessons in cross-cultural communication that will certainly
help her in dealing with the diversity in her class.

. Many other studentsmentioned that they |earned how towork inagroup, although
they learned it the hard way.

Changes in the Global Classroom Project

Over the years, several changes have been made to the GCP based on the feedback the
instructors have received from the students and from their own experiences. The ratio
of face-to-face classes has been increased. “Ice-Breaker” questions have been intro-
duced at the start of online collaboration to increase social interaction. Students now
have to sign a contract among themselves describing group responsibilities and
promising to fulfill their roles. Student photos are put on the Web so that students can
put a face to a name.

Sincethisstudy, two notable changes have been made: The assignmentshaveanarrower
focus so that they can be completed within the timeframe of the class, and pointed
instructions are given to students on how to conduct research and the instructor meets
privately with the students to help them in their research.

Thefindingsfurther identify thebenefitsof continually evaluating an environment after
itisimplementedinanatural settingand of designingthelearning environment flexibly.
Wehavetothink of alearning environment asan activity system, and theactivity system
as a distributed intelligence system. This has implications for both the analysis and
design of alearning environment (Pea, 1993). During the analysis, we have to ook for
instances of intelligence that are distributed in the environment—in the artifacts, the
students, and the rules. While designing the environment, we have to make sure that
thereisaprocessin place for the distributed intelligence to take place and for students
to accumulateit.
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Endnotes

! Theterm Activity, when used in this chapter, has this specific meaning; whereas
task, assignments, projects, and goals represent the object of the activity.

2 To protect the privacy of participants, I’ ve withheld some key information about
the project. All the names of people used in the paper are pseudonyms.
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3 I’ve used contradictions and breakdowns interchangeably here, although they
have slightly different connotations (see Badker, 1996).
4 It is not possible to reproduce the messages in the “ Proposal Discussion” thread

because of length restrictions for the chapter.

5 Michael Cole(1996) proposed theideaof using Activity Theory todesignlearning
environments. My focus here is on studies specific to technology-supported and
CSCL environments.
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