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Preface

Thisbook brings together 14 contributions from researchers and practitioners actively
involved in the field of computer-supported collaborative learning (commonly referred
to as CSCL). The authors describe a variety of different learning situations, some
undoubtedly very successful and some perhaps not quite so. Taken as a whole, the
work presented hereisrichly illustrative of the wide diversity of research and practice
currently being undertaken in this rapidly expanding field.

Inan earlier book (Roberts, 2003), | expressed the view that online collaborative learn-
ing was an ideawhose time had come. My confidence in the truth of this statement has
grown stronger over the intervening period. Not only are students across the globe
now coming to expect that their courseswill be supported by online web-based materi-
als and resources (and becoming indignant if they are not), but thereis also agrowing
recognition among educators and students alike that the provision and enhancement
of generic skills that can be used in “the real world” outside of academia is of vital
importance. Among the most highly regarded of these skills can be counted the ability
towork productively inteams, in both social and work settings, especially in situations
where the various team members may have diverse backgrounds, experiences, and
opinions. Indeed, it isin just such an environment that collaborative work can bring
the greatest benefits.

Each of the authors represented in this volume has much to contribute to the central
questions of how students can learn collaboratively using the new technologies, the
problemsthat can be expected, and the benefits that may ensue. Intheir various ways,
they examine how computer-supported group work differsfrom face-to-face group work,
and the implications for both educators and students.

The aim of the first chapter, Computer-Supported Collaborative Learning in Higher
Education: An Introduction, isto act as a jumping-off point for both researchers and
practitioners interested in exploring this areafor the first time. The chapter has three
main objectives: first, to describe some of the benefits and problems that can be ex-
pected in a CSCL environment; second, to give an outline of some of the practical steps
that need to be considered for CSCL to be successful; and third, to provide pointersto
some of the more recent research reported in the literature. No attempt has been made to
provide an exhaustivelist of all of theresearch inthisarea—thereisfar too much! The
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selection of what getsamentionis, therefore, highly subjective. A list of referencesis
provided at the end of the chapter for those seeking to pursue particular issuesin more
depth.

In Chapter 2, Online Group Projects: Preparing the Instructors to Prepare the Stu-
dents, Valerie Taylor makes the excellent point that while group projects are often
included in on-campus classes, instructors teaching computer-supported courses are
frequently reluctant to attempt similar group projects online. She stresses the impor-
tance of staff development — if the process of integrating group work into an online
environment is to be successful, staff must be trained appropriately. The chapter
outlines lesson modules for teaching online instructors to use group projects in their
Courses.

In Chapter 3, Time, Place and Identity in Project Work on the Net, Sisse Siggaard
Jensen and Simon Heilesen identify some of the fundamental conditions and factors
that affect collaborative project work on the net. Understanding them is fundamental to
developing key qualities in net-based collaborative learning such as confidence, reli-
ability, and trust. They argue that collaboration and social interaction develop in con-
tinuous oscillations between abstract and meaningful frames of reference as to time
and place, and that such oscillations condition the creation of a double identity of
writer and author modes in social interaction. Further, they argue that collaborative
work creates an ever-increasing complexity of interwoven texts and that strategies

must be developed for organizing these.

In Chapter 4, The Collective Building of Knowledge in Collaborative Learning Envi-
ronments, Alexandra Okada investigates how collaborative learning environments
(CLEs) can be used to elicit the collective building of knowledge. Thiswork discusses
CLEsaslively cognitive systems and looks at some strategies that might contribute to
the improvement of significant pedagogical practices. The study is supported by rhi-
zome principles, whose characteristics allow us to understand the process of selecting
and connecting what is relevant and meaningful for the collective building of knowl-
edge. A brief theoretical and conceptual approach is presented, major contributions
and difficulties about collaborative learning environments are discussed, and new ques-
tions and future trends about collective building of knowledge are suggested.

In Chapter 5, Collaboration or Cooperation? Analyzing Small Group Interactionsin
Educational Environments, Trena Paulusillustrates how computer-mediated discourse
analysis (CMDA) can be used systematically to investigate online communication. She
argues that intended outcomes of learner interactions, such as meaningful dialogue
and joint knowledge construction, must be identified and analyzed to better under-
stand the effectiveness of online learning activities. The CMDA approach isillustrated
through analysis of a synchronous chat held by a three-person graduate student group
as it completed a course assignment at a distance.

In Chapter 6, Mapping Perceived Socio-Emotive Quality of Small-Group Function-
ing, Herman Buelens, Jan Van Mierlo, Jan Van den Bulck, Jan Elen, and Eddy Van
Avermaet demonstrate the influence of the socio-emotional quality of small-group func-
tioning in acollaborative learning setting. They report a case study from a sophomores’
class at a Belgian university, where the subjects were 142 undergraduates subdivided
into 12 project groups of 12 students each. The aims of the study were to map group
members’ perception of the socio-emotive quality of their own group functioning and
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to examine if and how problems in groups of learners can be detected as soon as
possible. Having demonstrated that dysfunctionalities within groups can be detected
rather early, the authors suggest that corrective interventions should be implemented
when they can still have an effect.

In Chapter 7, A Constructivist Framework for Online Collaborative Learning: Adult
Learning and Collaborative Learning Theory, Elizabeth Stacey reviews and discusses
theoretical perspectives that help to frame collaborative learning online. The chapter
investigates literature about the type of learning and behavior that are anticipated and
researched among participants learning collaboratively and discusses how these at-
tributes explain computer-supported collaborative learning. The literature about learn-
ing is influenced by perspectives from a number of fields, particularly philosophy,
psychology, and sociology. This chapter describes some of these perspectives from
the fields of cognitive psychology, adult learning, and collaborative group learning.

In Chapter 8, The Real Challenge of Computer-Supported Collaborative Learning:
How Do We Motivate ALL Stakeholders?, CeliaRomm Livermore startsfrom the premise
that to be effective, computer-supported collaborative learning has to be intrinsically
motivating. In contrast to much of the literature in the field, which focuses almost
exclusively on the needs of students, the chapter discusses three groups of stakehold-
ers whose concerns and motivation have to be considered: students, instructors, and
institutions. She introduces a paradigm that integrates the needs of the above three
stakeholders. This is followed by a description of the Radical Model, an innovative
approach to computer-supported collaborative |earning that is an example of applying
the proposed paradigm in practice. The chapter concludes with a discussion of the
research implications arising from the model.

In Chapter 9, Use and Mis-Use of Technology for Online, Asynchronous, Collabora-
tive Learning, William Klemm suggests that online learners are typically considered to
beisolated learners, except for occasional opportunitiesto post views on an electronic
bulletin board, and that thisis not the team orientation that is so central to collabora-
tive learning theory. So why does formal collaborative learning receive so little atten-
tion in online instruction? First, the teachers who do value collaborative learning
generally are traditional educators and not involved in online instruction. Second,
online teachers often have little understanding or appreciation for the formalisms of
collaborative learning. In this chapter, the inadequacies of electronic bulletin boards,
which, although universally used, do not readily support collaborative learning, are
explained. As a better alternative, shared-document conferencing environments that
allow learning teamsto create academic deliverables are discussed. Finally, examples
are given of well-known collaborative learning techniques and how these are imple-
mented with shared-document conferencing.

In Chapter 10, The Personal and Professional Learning Portfolio: An Online Environ-
ment for Mentoring, Collaboration, and Publication, Lorraine Sherry, Bruce Have-
lock, and David Gibson describe the Personal and Professional Learning Portfolio (PLP),
asoftware application designed to provide aflexible learning environment suitable for
group collaborative work. After giving a description of the PLP's origins, structure,
and pilot implementations across arange of educational settings, they detail two higher
education sitesto illustrate the key issuesinvolved. The primary intent of the chapter
is to bring awareness of the PLP to new audiences and expand consideration of its



potential applications, while at the same time shedding light on the factors that influ-
ence adoption of collaborative technologies in institutional settings.

In Chapter 11, Problems and Opportunities of Learning Together in a Virtual Learn-
ing Environment, Thanasis Daradoumis and Fatos X hafa explore new ways of collabo-
rative learning in a virtual learning environment based on acquisition of knowledge
from previous experience. They identify both the problems faced in real collaborative
learning practices and the ways these problems can be overcome and turned into op-
portunities for more efficient learning. These issues concern pedagogical, organiza-
tional, and technical elements and constraints that influence the successful application
of collaborative learning in distance education, such as efficient group formation, the
nature of collaborative learning situations that promote peer interaction and learning,
the student roles and tutor means in supervising and guiding the learning process, and
an effective assessment of group work. They argue that the proposed methodology not
only achieves better |earning outcomes but al so contributes to the tutor’s professional
development in a networked learning environment that facilitates social interaction
among all participants, while building on existing skills.

In Chapter 12, Web-Based Learning by Tele-Collaborative Production in Engineering
Education, Amiram Moshaiov deals with the need and the potential of reforming de-
sign projects into web-based learning by tele-collaborative production in engineering
education. The chapter provides an overview of related topics including the impact of
computer-mediated communication (CMC) on engineering and engineering education,
the role of social creativity and dominance of multi-disciplinary thinking in modern
engineering, assessing designers and the design process, and more. In addition to
discussing the need and the potential of reforming engineering design projects, two
major strategies for web-based learning by collaborative production in engineering
education are discussed. It is concluded that short projects focusing on early design
stages should be encouraged for the current assimilation of tele-collaboration, whereas
long and complex design tasks may currently be better handled in alocal framework.

In Chapter 13, Relational Online Collaborative Learning Model, Antonio Santos
Moreno describes an instructional online collaborative-learning model that addresses
the phenomenon from a systemic human rel ations and interaction perspective. [tsmain
purpose is to aid students in their social building of knowledge when learning in a
CSCL environment. The model argues that knowledge building in anetworked environ-
ment is affected by the communication conflictsthat naturally arise in human relation-
ships. Thus, the model is basically proposing away to attend to these communication
conflicts. In this line, it proposes a set of instructional strategies to develop the
student’s meta-communication abilities. The concepts and instructional suggestions
presented are intended to have a heuristic value and are hoped to serve as a frame of
reference to: 1) understand the complex human patterns of relationships that naturally
develop when learning in a CSCL environment, and 2) suggest some basic pedagogical
strategies to the instructional designer to develop sound online networked environ-
ments.

In Chapter 14, Online, Offline, and In-Between: Analyzing Mediated-Action Among
American and Russian Students in a Global Online Class, Aditya Johri argues that
computer-supported collaborative learning isasituated activity that occursin complex
settings. This study proposes a sociocultural frame for theorizing, analyzing and de-



signing online collaborative learning environments. The specific focus of thisstudy is:
learning as situated activity, activity theory as atheoretical lens, activity system as an
analytical framework, and activity-guided design as adesign framework for onlinelearn-
ing environments. Using data gathered from a naturalistic investigation of an 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.

It is the editor’s hope that the 14 chapters that comprise this book prove to be both
stimulating and thought-provoking for readersinterested in the field of computer-sup-
ported collaborative learning. 1f some of theinformation presented here inspiresteach-
ers to experiment with new ways of teaching, while perhaps other material provokes
controversy and discussion, this book will have fulfilled a useful purpose.

Computer-supported collaborative learning isstill very new. Researchersand practitio-
nersalike still have much tolearn. For all of usinthisfield, itisan exciting time.

Refer ence

Roberts, T.S. (2003). Online collaborative learning: Theory and practice. Hershey,
PA: Information Science Publishing.
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Chapter |

Computer -Supported
CollaborativelL ear ning

In Higher Education:
AnlIntroduction

Tim S. Roberts
Central Queensland University, Australia

Abstract

Therapidly increasing use of computersin education, and in particular the migration
of many university courses to web-based delivery, has caused a resurgence of interest
among educators in non-traditional methods of course design and delivery. This
chapter provides an introduction to the field of computer-supported collaborative
learning (CSCL). First, someof themajor benefitsarelisted. Then, someof thecommon
problems are described, and solutions are either given or pointed to in the literature.
Finally, pointers are given to some of the more recent research in this area.

I ntroduction

Itisinteresting that collaborativelearning methods were experimented with, and found
tobesuccessful, at least asearly asthelate 18th century, when George Jardine employed
them for his philosophy classes at the University of Glasgow. He came to believe that
“...the teacher should move to the perimeter of the action...and allow the students
freedomto...learnfromoneanother” (Gaillet, 1994). However, itisonly recently, with

Copyright © 2005, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of Idea Group Inc. is prohibited.
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the advent of the new technologies, that many academics and instructors have become
interested in exploring possible alternative methods of course design and delivery.

This renewed interest is evidenced by, among other things, the increasing number of
conferences devoted to this topic; the number of papers submitted to both conferences
and journals; the formation of numerous research groups around the world; and the
number of web-sites devoted to providing resources in this area, such as the Online
Collaborative L earninginHigher Education website (Roberts, 2002).

Benefits

Theimportance and relevance of social interaction to an effective learning process has
been stressed by many theorists, from Vygotsky (1978) through advocates of situated
learning such as Lave and Wenger (1991), and many other recent researchers and
practitioners. Computer-supported collaborativelearning (CSCL), if implemented appro-
priately, can provide anideal environment inwhich interaction among students playsa
central rolein the learning process.

Ted Panitz, aProfessor of Mathemati csand Engineering at Cape Cod Community College,
has written extensively about collaborative and cooperative education, mainly as it
relatesto the K-12 (Kindergarten to Y ear 12) sphere. However, much of hiswriting is
equally applicable in higher education. He lists a substantial humber of benefits to
collaborativelearning (Panitz, 2001); thelist hereisslightly abbreviated and amended:

Academic Benefits

Collaborativelearning:
i promotescritical thinking skills

Under this dot point Panitz suggests that collaborative learning devel ops higher
level thinking skills; stimulates critical thinking; helps students clarify ideas
through discussion and debate; enhancesskill building and practice; devel opsoral
communication skills; fosters metacognition in students; and improves students’
recall of text content through cooperative discussions;

i involves students actively in the learning process

And here, that it createsan environment of active, involved, exploratory learning;
encourages student responsibility for learning; involves students in developing
curriculumand class procedures; providestrainingin effectiveteaching strategies
to the next generation of teachers; helps students wean themselves away from
considering teachersthe sol e sources of knowledge and understanding; fitsinwell
withthe TQM and CQI model s of effective management; promotesalearning goal
rather than a performance goal; fitsin well with the constructivist approach; and
allows students to exercise a sense of control on task;

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

Panitz suggeststhat collaborativelearning promoteshigher achievement and class
attendance; promotes a positive attitude toward the subject matter; increases
student retention; enhances self management skills; increases students’ persis-
tenceinthe completion of assignmentsand thelikelihood of successful completion
of assignments; helps students stay on task more and be less disruptive; and
promotes innovation in teaching and classroom techniques;

i models appropriate student problem-solving techniques

Collaborative learning fosters modeling of problem solving techniques by stu-
dents’ peers; allows assignment of more challenging tasks without making the
workload unreasonabl e; can hel p weaker studentsimprovetheir performancewhen
grouped with higher achieving students; provides stronger students with the
deeper understanding that comes only from teaching material (cognitive re-
hearsal); leads to the generation of more and better questions in class; provides
a safe environment for alternate problem solutions; and addresses |earning style
differences among students.

Social Benefits

Collaborativelearning:
i develops a social support system for students

For example, it promotes student-faculty interaction and familiarity; develops
social interaction skills; promotes positive societal responses to problems and
fosters a supportive environment within which to manage conflict resolution;
creates a stronger social support system; fosters and develops interpersonal
relationships; and helps students to develop responsibility for each other;

i builds diversity understanding among students and staff

Collaborativelearning builds more positive heterogeneousrel ationships; encour-
ages diversity understanding; fosters a greater ability in students to view situa-
tionsfrom others' perspectives(development of empathy); and hel psmajority and
minority populations in a class learn to work with each other (different ethnic
groups, men and women, traditional and non-traditional students);

i establishes a positive atmosphere for modeling and practicing cooperation

Collaborative learning establishes an atmosphere of cooperation and helping;
helps students learn how to criticize ideas rather than people; helps to model
desirable social behaviors necessary for employment situationsthat utilize teams
and groups; helps students practice modeling societal and work related roles;
fostersteam building and ateam approach to problem solving while maintaining
individual accountability; creates environments where students can practice
building | eadership skills; increasesl|eadership skillsof femal e students; devel ops
learning communities; providesthefoundationfor devel oping |earning communi-

Copyright © 2005, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of Idea Group Inc. is prohibited.
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ties within institutions and in courses; helps to promote social and academic
relationshipswell beyond the classroom and individual course; and hel psteachers
changetheir roles from their being the focus of the teaching process to becoming
facilitators of the learning process (they move from teacher-centered to student-
centered learning).

Psychological Benefits

Collaborativelearning:
° can increase students’ self esteem

Group learning can help to reduce anxiety; enhance student satisfaction with the
learning experience; promote a mastery attribution pattern rather than helpless
attribution pattern; and encourage students to seek help and accept tutoring from
their peers;

i develops positive attitudes towards teachers

Such an environment can create a more positive attitude on the part of students
towardstheir instructors; and create amore positive attitude by instructorstoward
their students; and set high expectations for students and teachers.

Evenif onequibbleswith someof theitemsin Panitz’ list and noticesalittle duplication
in places, the benefits — academic, social, and psychological — are substantial. Other
benefits have also been noted by alarge number of other researchers (e.g., Graham &
Misanchuk, 2003; Johnson & Johnson 1996).

Thebenefitsof collaborativelearning within acomputer-supported environment can be
at least as great as those within a classroom or lecture hall.  In an asynchronous
environment, studentsdo not need to meet at aregular placeat regular times, so“missing
asession” assumes lessimportance. Fruitful and constructive discussion and dialogue
cantakeplaceat any time of theday or night, whenever inspiration or enthusiasm strikes.
Goodideasarelesslikely tobelost, and thoughts can befoll owed through without regard
tothenormal timeconstraints. Opinionscan beconsidered ontheir merits, without some
of the stereotypical assumptions that may be superimposed in a face-to-face environ-
ment based on the speaker’ s gender, physical appearance, or mannerisms.

Employers- whether privateor public corporations, government organi zations, or small
business - are today more than ever ranking generic skills at | east as highly as subject-
content knowledge when they select graduates. Among the most frequently listed and
highly prized of those generic skills are computer literacy and the ability to work
effectively inateamenvironment. If introduced appropriately intothecurriculum, CSCL
has the potential to provide students with both.

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

If the benefits are so numerous (and they are), why is the adoption of collaborative
learning techniques not widespread? A number of problems are apparent, among the
most prominent of which isthe simple problem of inertia. It isoften the casein higher
education institutionsthat it is easier for educatorsto follow accepted practicesthan to
carve out new paths. Those brave enough to attempt to replace the traditional lecture-
tutorial model with something as radical as group work may risk finding themselves
subject to abuse from superiors, colleagues, and students, who may regard non-
traditional methods of instruction with suspicion and distrust. The problems can
therefore bebroken downinto three categories: those occurring because of theinfluence
of other stakeholders; those affecting the instructors; and those directly related to the
students and the learning process.

With regard to other stakeholders, those seeking sources of information so as to
persuade colleagues, administrators, and managers that the benefits of collaborative
learning outweigh the problems would be well-advised to explore the writings of Ted
Panitz (1997, 1999, 2001). Hisarticlesdeal with many fundamental topics, such aswhy
teachers often resist collaborative learning techniques, why students resist collabora-
tive learning, and the reactions of other stakeholders (such as parents and administra-
tors). The list of benefits of collaborative learning given above is his. He has also
described 18 policy issuesthat need to be considered if theintroduction of collaborative
learning techniquesisto be successful (Panitz, 1997, 1999; Panitz & Panitz, 1998).

With regard to the instructors, it is typically the case that teaching staff are most
comfortable using the traditional methods by which they themselves were taught.
Further, themajority of teachersand lecturerswill not havehad any trainingindelivering
collaborative classesviaacomputer. Mason (1970), ascitedin Bruffee (1999), saysthat:

“ Redesigning an education systemis a relatively easy exercise. Changing one’s own
method of teaching, especially when it has been acclaimed as successful by all the old
standards, is very much harder.”

Salmon (2000) has suggested that in any computer-supported session, the instructor
might needtobeachair, host, lecturer, tutor, facilitator, mediator of team debates, mentor,
provocateur, observer, participant, co-learner, assi stant, community organizer, or some
combination of these! Thisclearly pointsto the fact that the skills required on the part
of the instructor are more complex and diverse than those required for a face-to-face
lecture. Thus, instructors need to be prepared for the different roles they will have to
assume. |n some cases, this may mean formalized training programs.

With regard to the students, those coming to CSCL courses for the first time can be
apathetic or sometimesopenly hostile. Thismay bebecause of the“CS,” orthe“CL.” The
solution to both of these problemsisto ensure that students are computer-literate and
used to theideaof working inteams prior to the commencement of the course. Thiscan
be best achieved by having computer skills and teamwork introduced as core compo-

Copyright © 2005, Idea Group Inc. Copying or distributing in print or electronic forms without written
permission of Idea Group Inc. is prohibited.
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nents of anintroductory course, and making students aware that CSCL may be afeature
of future courses. However, sincethisrequirescooperation from program administrators
and academic managers, it may not be possiblein all cases.

Much of the literaturein this areawould indicate that the two most important steps for
the instructor to take in cases where students are new to CSCL are, first, to inform
studentsin advance of themultiple benefitsto be obtained from group work, and second,
to acquaint all students with their responsibilities as team members.

Graham and Misanchuk (2003) have suggested that there are three general stages that
areimportant if using groupsin a CSCL environment isto be successful:

i creating the groups,
i structuring the learning activities, and

i facilitating group interactions.

They recommend aseries of practical stepsthat can be undertaken in each of thesethree
areasto maximizethe chancesfor successful learning to occur. Other excellent sources
of good advicearetobefoundinKemery (2000), Pal off and Pratt (1999), and McConnell
(2000).

Initial resistance to the idea of working in groups is quite common. Salomon (1992),
among others, has pointed out that despite the mass of literature praising collaborative
learning, teams very frequently do not work well, and lists some common problems:

i the“freerider” effect, where one or more students do not do their fair share (Kerr
& Bruun, 1983),

i the“sucker” effect, where one or more membersisleft todo all of thework (Kerr,
1983),

i the “status sensitivity” effect, where cliques form within the group (Dembo &
McAuliffe, 1987), and

i the “ganging up on the task” phenomenon, where subtasks are divided among
individual members of the group without much (if any) collaboration taking place
(Salomon & Globerson, 1987).

All of these problems have effective solutions, however. The most common complaint
about any form of group work is that one or more members of the group have not
contributed. Thiscan never be completely eliminated, but can be mitigated by avariety
of techniques, including collecting regular reports from team members as to each
member’ sresponsibilitiesand how fully they are being accomplished. Non-contributing
members can be reassigned to other groups or be awarded reduced marks, according to
the circumstances.
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In acomputer-supported environment, hostile or bullying students arelikely to be less
disruptiveandlessintimidatingto othersinthegroup sincethey areonly virtually, rather
than physically, present. However, such an environment can be proneto other problems,
such asflaming (the sending of deliberately inflammatory email), spamming (thesending
of bulk, unwanted email), etc.

Davis (1993) has supplied excellent solutionsto anumber of problems of collaborative
learning, broken down under the following headings:

i general strategies,

i designing group work,

i organizing learning groups,

i evaluating group work,

i dealing with student and faculty concerns about group work, and

i setting up study teams.

Another highly-recommended guideto effective strategiesfor cooperativelearning has
been provided by Felder and Brent (2001); they deal with

i formingteams,

i dealing with dysfunctional teams,
i grading,

i distance learning, and

i avoiding discouragement.

The second of these, dealing with dysfunctional teams, is discussed at some length.

Collaborative learning is sometimes seen as a means of assisting the less able students
to achieve better grades than might otherwise be expected. Thisview carrieswithit the
implication that thisusually occurs at the expense of exceptional gradesfor those more
able.

However, itisquite possiblefor collaborativelearning to benefit all students. Itisoften
said by academicsandinstructorsgenerally that the best way tolearn asubject istoteach
it, and for good reason —when teaching, one needs to gain athorough knowledge of the
subject, not only to prepare material, but also to be ableto answer questionsconfidently.
No matter how good the preparation on the part of the instructor, further questionswill
almost inevitably arise during the course of instruction, thus leading to an even better
understanding.

It seemsnaiveintheextremeto assumeasimilar processwill not occur whenthe students
themselvestake on theunofficial roleof instructorsto other studentswithintheir group.
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Thus, it can be expected that in many cases the learning will increase for all students
within the group, and not just those who are least able to learn for themselves. This
conclusion seems to be supported by research in this area.

For example, Webb and Sugrue (1997) report that “ among groups with above-average
students. . .the higher level of discussion translated into an advantage in the achieve-
ment tests for the below-average students (in those groups),” both when they were
tested on a group basis and also individually; on the other hand, “high ability students
performed equally well in heterogeneous groups, homogeneous groups, and when they
worked alone.” Both of theseresultshaveal so been shownindifferent contextsby other
researchers(Azmitia, 1988; Hooper & Hannafin, 1988; Hooper, Ward, Hannafin, & Clark,
1999).

Many examples of successful implementation of CSCL have been reported in the
literature. One particularly noteworthy case in an asynchronous |l earning environment
istheso-called“radical model” (Romm & Taylor, 2000). Theradical model dispenseswith
traditional face-to-faceteaching almost entirely and placesthe emphasison the students
themselvestolearnwithinagroup setting, using the Web for resource material and email
discussion groups for communication and presentation of assessment items, with the
instructor providing guidance and feedback as required.

At the beginning of the course, the instructor randomly assigns students into groups.
Each group is assigned one of the weekly topics and has to make a single online
presentation. Students are assessed not just for their group’s presentation but also for
their comments about other presentations. Each group presentation is also assessed on
the quality of the discussion that follows. Typically, by the end of semester, students
will havereceived over 100 inputson their work from other studentsin the group, other
groups, and the instructor.

Inthelast week of term, students areinvited to submit arecommendation in writing on
each other’s group performance. The instructor considers any such recommendations
when allocating individual marks for group performance to members of the group. A
student who a group decides did not contribute sufficiently may suffer a reduction in
mark asaresult.

Different assessment criteriamay be used—for example, for the el ectronic presentation,
clarity and structure of presentation, originality of ideas, and ability to substantiate
arguments by relevant data; for other contributions, understanding the arguments that
aremadeby other presenters, linking themtotherelevant literature, and making pertinent
critical comments about these arguments.

Thestudents' final marksare based on acombination of their group work throughout the
semester and their performance in an end-of-semester examination.

Incommonwith some other formsof collaborativelearning, theradical model pointsthe
way towards other possible forms of assessment in an asynchronous learning environ-
ment. However, aspresently constituted, themodel still representsan exampleof afairly
traditional model of assessment, since the grade awarded is based on the standard
paradigm of attempting to assess the individual’s own efforts, even within the context
of an online collaborative |earning environment.
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Resear ch

Literally thousands of researchers around the world are engaged in some aspect of
computer-supported collaborativelearning at any given moment; what follows, then, can
be at best a brief sketch of some of the more prominent conferences, books, research
groups, journals, and articles concerned with CSCL.

Conferences

Thenumber of conferences devoted to computer-supported collaborativelearningisstill
small. Of pre-eminenceisthe CSCL conferenceitself, heldintheU.S.in1991 (Illinois),
1995 (Indiana), 1999 (California), and 2002 (Colorado). It hasbeen held outsideof theU.S.
twice, firstin Toronto, Canada, in 1997, and most recently in Bergen, Norway, in 2003.
A Europeanversion—Euro-CSCL —washeldinthe Netherlandsin 2001 (M aastricht). At
thetime of thisbook publication, the next CSCL conferenceisscheduled for Taiwan, in
June2005.

Europehashosted eight conferences, at roughly two-year interval's,inthe ECSCW series
ontheclosely related field of computer-supported cooperative work, the most recent in
2003, inHelsinki, Finland.

Other conferences frequently attract papers relating to computer-supported collabora-
tivelearning. Amongthemost prominent arethe Networked L earning Conferencesinthe
UK, run by the University’ s of Lancaster and Sheffield; the | EEE International Confer-
ences on Advanced Learning Technologies (ICALT); the International Conferences of
theLearning Sciences(ICLS); thelnternational Associationfor the Study of Cooperation
in Education (IASCE) Conferences; the International Association of Science and
Technology for Development (IASTED) Conferenceson Web-Based Education (WBE);
and the International Conferences on Computersin Education (ICCE).

Research Groups

Many groups around the world are actively engaged in research into CSCL, and many
valuable resources can be found at their sites.

Among themaost prominent are Tim Koschman’ sgroup at the Southern llinoisUniversity
School of Medicine; Daniel Suthers’ Laboratory for Interactive Learning Technologies
(LILT) at the University of Hawaii; the TECFA group, until recently led by Pierre
Dillenbourg at the University of Geneva; Jeremy Roschelle and Roy Peaat SRI Interna-
tional; the computer-based collaborative group work project led by David McConnell at
theUniversity of Sheffield; Gerry Stahl’ sgroup at the University of Colorado at Boulder;
and Yrjo Engestrom’s groups at the University of California at San Diego and at the
University of Helsinki in Finland. Mark Guzdial and his group at the Georgialnstitute
of Technology are especially concerned with collaborativelearning in an asynchronous
environment.
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Formal groupswith excellent resourcesitesincludethe Collaborative L earning Environ-
ment (CLE) groupin South Carolina, NJIT' sWebCenter for L earning NetworksEffective-
ness Research group in New Jersey, Pennsylvania State University’ s Center for Excel-
lencein Learning (CELT) group, and the University of Illinois' Sloan Center for Asyn-
chronousL earning Environments(SCALE).

TheUniversity of Minnesota' sCooperativeL earning Center (CL C), maintained by David
T. Johnson and Roger W. Johnson, is primarily aimed at learning at the K-12 level.

Thelnternational Society of theL earning Sciences(ISLS) isarelatively new professional
society founded to help unite and support scientific and educational work in the study
of learningand education. |SLSbuildsonthetraditionsdeveloped and solidified by the
International Conferencesfor the Learning Sciences (ICLS), the Computer-Supported
Collaborative Learning (CSCL) conferences and the Journal of the Learning Sciences
JLs).

The International Association for the Study of Cooperation in Education (IASCE)
supports the development and dissemination of research and inquiry that foster the
understanding of cooperative learning.

Books

Although many books on educational theory make reference to various forms of group
learning, relatively few bookshave been published that specifically focuson computer-
supported collaborative learning.

Koschmann (1996) has twelve chapters outlining current research in instructional
technology; on the back cover, the hope is expressed that “ ...it will help to define a
direction for futureworkinthefield.” Dillenbourg (1999) bringstogether avariety of
differing perspectives on collaborative learning from twenty scholars from the disci-
plinesof psychology, education and computer science. McConnell (2000) looksat how
communication and distributed advanced | earning technol ogies can be used to support
group learning, and considerstheimportance of the sociocultural dimension of learning.
Roberts (2003) bringstogether thirteen varied perspectivesfrom |eading researchersand
practitionersin the areaof CSCL.

Bonk and King (1998) detail thetoolsfor computer conferencing and collaboration and
the learning theories grounding their use. Eisenstadt and Vincent (2000) describe
examples of leading-edge research projects from the Knowledge Media I nstitute at the
UK OpenUniversity. Littletonand Light (1999) outline experimental studiesof process
and product, naturalistic studies of computer-based collaborative activities, and con-
textsfor collaboration.

Paloff and Pratt (1999) provide proven strategies for taking learning beyond the
classroom and into the online environment, focusing on the critical task of creating a
senseof community amonglearners. Smith and M cCann (2001) examinetheexperiences
and lessons from over 20 different institutions pioneering new approaches for more
effective teaching and learning.
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Journals

There are over a hundred journals that occasionally carry articles directly related to
computer-supported collaborative learning. A list can be found at Roberts (2002).

Recent Research

Itisnot possibletolist —let alonedetail —all of theresearch currently being undertaken
inthefield of computer-supported collaborativelearning. Thefollowing hasthe modest
aim of selecting asmall sample, in order to give aflavor of the types of research being
undertaken.

Many different theories of learning have contributed to our current understanding of
CSCL, and all of these continue to attract researchers interested in building on the
foundations set down by others. Among some of the more prominent of these theories
are

i sociocultural theory, e.g., Vygotsky (1978), which emphasizes that interaction
withinasocial environmentisvitally important tolearning, and that much cognitive
development takes place within a certain zone of proximal development;

i constructivist theory, e.g., Bruner (1966) and Sherman (2000), which essentially
views knowledge of the world as being constructed by the learner;

i distributed cognitiontheory, e.g., Oshima, Bereiter, and Scardamalia(1995), which
emphasizes the interactions between learners, their environment, and cultural
artifacts;

i situated cognitiontheory, e.g., Laveand Wenger (1991), and Brown, Collins, and
Duguid (1989), which emphasizes sharing and doing within the context of asocial
unit.

Of course, thisisvery far froman exhaustivelist. Inaddition tothose mentioned above,
Kearsley (2001) haslisted an additional forty theoriesof learning worthy of inclusionin
alearning and instruction database.

Koschmann (1999) has proposed anew theoretical framework for understanding learning
asasocially-grounded phenomenon based on the writings of the Russian philologist M.
M. Bakhtin. Stahl (2002) hasproposed atheoretical framework for CSCL incorporating
modelsof knowledgebuilding, perspectives, and artifacts. Hiswriting referstobuilding
collaborativeknowing, aterm derived fromthework of Scardamaliaand Beireiter (1996).
Harapnuik (1998) hasdiscussed how anew | earning approach he hastermed Inquisitivism
can be implemented in the development of learning environments catering to adult
learners.

The role of computer software in enabling learnersto construct and manipulate visual
representations of their emerging knowledge has been extensively studied. The term
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“representational guidance” hasbeen coined by Suthersand Hundhausen (2002) to refer
to how software environments can be used to facilitate the expression and inspection of
different kindsof information.

Collaborative learning is of necessity asocial activity. Treleaven (2003) has proposed
anew taxonomy for evaluation studies of CSCL, with emphasis on three models with
sociocultural perspectives. Wegerif (1998) has discussed the social dimensions of
asynchronouslearning networks, and argued that the social dimension needsto betaken
into account inthedesign of courses. Arias, Eden, Fischer, Gorman, and Scharff (1999)
looked at the issues of empowerment and informed participation and concluded that if
their importance goes unrecognized, we will not address the challenges faced by
authentic real-world learning situations. Theimportance of feedback mechanisms has
been examined by Zumbach, Hillers, and Reimann (2003).

Thereis a substantial body of work, from both inside and outside of the CSCL arena,
pointing tothevalueof interactiontothelearning process, e.g., Anderson (2003). Much
has also been written about the subject of vicarious learning. McKendree, Stenning,
Mayes, L ee, and Cox (1998) focus on the distinction between exposition and derivation
in discourse, discuss how this might be used to describe what happens in learning
dialogues, and find benefit tothevicariouslearner. That there might be substantial value
invicariouslearning has al so been pointed out by others, e.g. Sutton (2001) and Fulford
and Zhang (1993).

The problem of collaborative learning perhaps not catering sufficiently to individual
differences has been noted by a number of researchers, including Huang (2002) and
Westera (1999). An eloquent defense of the solitary |earner, including a description of
the darker side of collaborative learning, has been provided by Hopper (2003).

Dillenbourg, Baker, Blaye, and O’ Malley (1996) have described the evol ution of research
into collaborative learning, and argue that empirical studies have recently started to
focus less on establishing parameters for effective communication and more on trying
to understand the roles variables such as group size, group composition, nature of the
task, etc., play in mediating interaction. They argue that the shift to a more process-
oriented account requires new tools for analyzing and modeling interactions.

As could be expected, there is a significant amount of research in the literature that
reports the results of particular case studies. Contexts range from a small class at an
Eastern Pentecostal Bible College (Lavellée, 1999) to a large undergraduate class in
organic chemistry (Glaser & Poole, 1999). Anexamination of collaborativelearning for
apostgraduate MBA class has been provided by Stacey (1999). Agostinho, Lefoe, and
Hedberg (1997) have al so described how apostgraduate course wasimplemented onthe
Weh. Theinteractionsthat took place among the students and between the students and
instructor arediscussedtoillustrate how collaborativelearning and problem solving can
be facilitated and supported. Renzi and Klobas (2000) describe first steps taken at an
Italian business university to use CSCL to enhance the quality of teaching and learning
for studentsin large classes, and conclude that plans for wider implementation should
recognize differencesin the potential contribution of computer-supported teaching and
learning across disciplines, and differences in teachers’ needs for training. These
differencesmay result in different timesfor diffusion of computer-supportedinitiatives
throughout a course, unit, or university.
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Muffoletto (1997) has suggested that collaboration works well with a professional or
graduate course where the level of homogeneity among studentsis much higher. Many
researchers, for example, Ragoonaden and Bordeleau (2000) have emphasized that
autonomous, highly independent students generally prefer working alone. Hopper
(2003) has supplied a comprehensive defense of the solitary learner.

Benbunan-Fich and Hiltz (1999) tested the effectiveness of using an asynchronous
learning network versus traditional manual methods, with individuals and groups
discussing and solving a case study. Findings indicated that groups working in an
asynchronous networked environment produced better and longer solutionsto the case
study, but were less satisfied with the interaction process. More recently the same
authors have presented similar resultsin Benbunan-Fich, Hiltz, and Turoff (2003).

A relatively new area receiving increased attention in the last few years is the use of
artificial intelligence techniquesto aid the learning situation. Dillenbourg et al (1997)
propose the use of new types of artificial agents that compute statistics regarding
interactions and display them to human or perhaps artificial tutors, or to the learners
themselves. Ogato and Y ano (2000) have described a knowledge awareness filtering
technique to assist efficient collaborative learning using individual user agents.

A group at the Open University of the Netherlands has proposed an intelligent CSCL
environment based upon embedding certain properties in the environment that act as
social contextual facilitators, with theaim of initiating and sustai ning student interaction
(Kreijns, Kirschner, & Jochems, 2002). They point out that whilethereissome positive
research on asynchronous CSCL environments, “ ...(t)hereis also research that shows
that contemporary CSCL environments do not completely fulfill expectations on
supporting group learning, shared understanding, social construction of knowledge,
and acquisition of competencies.” Thisis probably an understatement.

The use of collaborative learning specifically within the higher education sphere has
been researched by David McConnell’s Computer-Based Collaborative Group Work
(CBCGW) group at the University of Sheffield. Anoverview of the CBCGW projectis
givenin Lally and Barrett (1999). Bowskill, Foster, Lally, and McConnell (2000) have
described arich professional development environment (RPDE) for university staff to
exploreand devel op networked collaborativelearning. Allan, Barker, Fairbairn, Freeman,
and Sutherland (2002) have described the use of tutor-less groups, their advantagesand
disadvantages, from a first-hand standpoint.

Still other research focuses on the advances in technology that may transform CSCL.
Roschelleand Pea(2002), for example, have described how wirelesshandheld computers
may haveadramaticimpact onthelearning environment. Ileset al (2002) have examined
the interactive dialogues arising from classroom trials with wireless handhel ds.

Anexcellent summary of someof themoreimportant literatureonlearninginvirtual teams
published throughout the decade of the 1990s entitled Learning in Virtual Teams: A
summary of current literature by Regina Smith can be found at http://www.msu.edu/
~smithre9/Project12.htm.

A list of articles published in the last five years, together with links to other resources,
can be found at Roberts (2002).
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Summary

This chapter has attempted to provide a brief summary of the benefits and problems of
computer-supported collaborative learning, to describe some of the steps that need to
betakenif CSCL istobesuccessfully employed, andto detail someof thecurrent research
inthisarea. Indoing so, it has been necessary to omit a huge amount of research that
may ultimately proveto beof great worth. Nevertheless, itistheauthor’ shopethat some
may find the effort useful.
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Chapter I 1

OnlineGroup Projects:

Preparing the lnstructorsto
Preparethe Students

Valerie Taylor
De Anza College, USA

Abstract

Thischapter providesan overview of theliterature on group projectsinonlinelearning
and outlines lesson modules for teaching online instructors to use group projectsin
their courses. The lessons themselves are structured to be an example of online staff
development for distance learning faculty. While group projects are often included in
on-campus classes, faculty teaching online courses are reluctant to use group projects
for these classes. The technology and the students’ acceptance of the online learning
environment should be used to extend the pedagogical benefits of group work. With
adequate staff devel opment, onlineinstructorscan successfully integrategroup learning
into online classes.

| ntroduction

Preparing instructors to prepare students to participate in online group projects is an
important precursor to successful collaborative projectsin computer-supported courses.
Lesson modules developed in “The Group Project Project” provided instructors with
specific guidancein applying techniquesand teaching strategiesfor collaborativeonline
projects. Interviews with instructors and students participating in online collaboration
and group projects, as well as reviews of published research, were influential in
determining the content of the instructor preparation modules.
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Student collaborative learning and the resulting learning communities are important
elementsin online teaching, both in principle and in practice. It is the vibrant sense of
community of learners that makes successful online courses so rewarding for partici-
pants. Group projects need to be considered in the overall instructional plan for
usefulness, timeliness, and instructional quality. However, many instructors teaching
online classes are themsel ves new to online teaching and learning. They need guidance
in setting up and delivering instruction for their students to fully engage in an online
collaborative learning experience. Providing this guidance was the goal of The Group
Project Project.

The Group Project Project incorporatestheoriesand methods|earned, and appliesthem
to online lessons targeting instructors. The project focused on the development of
lesson modul es (or | earning objects) that areintended to be used aspart of alarger course.
These modules include guidelines and specific “how to’s” for instructors, based on
reported research in collaborative group projectsin online learning. These lessons are
designed to prepare instructors to prepare students to participate in online group
projects and to apply techniques and teaching strategies for collaborative learning to
onlinegroup projects. With thisset of flexibleinstructional modules, the basic elements
of onlinegroup projectscan be passed ontoinstructorseither individually or asagroup.
These modulesinstruct faculty members on the theory and process for including group
projects in their own online course work. Preparation of instructors and students for
online collaboration and group projects are critical to their success.

Background

Onlinecollaboration and group projectscan provideimportant | earning experiencesand
are appropriatefor inclusion in most online courses (Graham, Cagiltay, Lim, Craner, &
Duffy, 2001). Through group project work, students are presented with opportunitiesto
use multiple learning styles, practice communication skills, and engage in critical
thinking. Students come together, work through issues and plans, agree to division of
labor, and share ideas. When students are adequately prepared for collaborative work
and the task or project assignment is appropriate, students can accomplish the project
activities successfully and deliver a product that fulfills a broad range of learning
objectives. Online learning offers significant benefits of an asynchronous, on-demand,
just-in-timelearning environment. However, these benefitsadd alevel of complexity to
collaborationand group project work. Project work methods must belearned and applied
to online group project work in any discipline.

Considerableresearchisavailableinthefield of collaborationinteaching and learning.
Dillenbourg and Schneider (1995) describe collaborative learning as a situation where
two or more studentsinteractively build ajoint solution to some problem. Tinzmann et
al. (1990) provideguidelinesfor “athinking curriculum” that includes“in-depthlearning;
involving studentsin real-world, relevant tasks; engaging studentsin holistic tasks; and
utilizing students’ prior knowledge.” An important component of collaboration isthe
discussion that occurs during project work, since verbal exchanges among the group
participants provide the cognitive benefits of collaborative learning (Pressley &
McCormick, 1995).
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Verdejo (1996) emphasizes a “conversation or dialogue paradigm” in collaborative
learning. The shared approach to tasks, student interdependence, and greater student
autonomy arekey elementsof collaborativelearning (Henri & Rigault, 1996). Conversa-
tionisessential to experiential learning (Barker , Jensen & Kolb, 2002). These conversa-
tionscontributetotheprocessof interactively building ajoint solutionto aproblem even
if the conversations are asynchronous and electronic.

Many students do not like group projects. Online group projects are perceived as even
more challenging than on-campus group projects. More structure, planning, and indi-
vidual commitment arerequired online. Concernsinclude distribution of work, project
planning, and work product dependencies (such as“| can’t do my part until A finishes
his part, and we are running out of time.”). However, online collaboration and group
project participation are important elements in education and day-to-day life for many
people. Students must become proficient online collaboratorsand group project partici-
pants. Instructors need knowledge and guidelines to facilitate this learning.

Thelesson modules of the Group Project Project were devel oped to provideinstructors
with the background, pedagogy, and activities for instructing online classes and
preparing students for online group project collaboration.

Student-Centered Learning

“We learn from experiencing phenomena (objects, events, activities, and processes),
inter preting these experiences based on what we already know, reasoning about them,
and reflecting on the experiences and the reasoning. Jerome Bruner called thisprocess
meaning making.” -David H. Jonassen (2002), quote in Dunn & Marinetti (2002).

“When you make the finding your self -even if you’ re the last person on Earth to seethe
light -you’ll never forgetit.” -Carl Sagan (1997, p. 413).

Student-centered | earning requires active input from students and requires intellectual
effort and aids retention. Students must build their own knowledge through activities
that engagethemin activelearning. Effectivelearning happenswhen studentstake stock
of what they already know and then move beyond it. Therole of the teacher in student-
centered learning isto facilitate the students’ learning by providing aframework (i.e.,
activitiesfor studentsto complete) that facilitatestheir learning (Hiltz, 1993).

Following the Constructivist Learning Approach, online group project activities are
collaborative, conversational, intentional, and reflective (Lum, Mebius, & Wijekumar,
1999). Collaborativework, joint assignments, and | earning resources shared among class
membersand theinstructor areintegrated (Mason, 1998). To succeed, studentsare self-
disciplined, intrinsically motivated, willingtolearn, comfortablewith basi c technol ogy,
have access to a computer with an Internet connection and have adequate computing
skills(McCormick & Jones, 1998).

Thegroup will not have all the skills or knowledge necessary to complete the activities
and will need to work through a series of trial and error attempts. Experimenting is an
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important activity within the project. Depending on the skills within the group, the
instructor may haveto provide additional instruction or guidance or direction to ensure
that the groups will be successful in bridging the knowledge gap before or during the
project work.

Practicing skillsthrough project activities ensures that |earners have the opportunity to
acquire knowledge and move toward the expected |earning outcomes. The group work
necessitates using and refining skills in many areas of group working, relationship
building, and the specific content-related tasks.

Group project work usually involvessomeindividual work and the synthesisof thegroup
deliverable. In an online environment, these activities usually require reading and
summarization of the source information. Using online communications -discussion,
email, chat-requires students to engage in reading and summarization.

Depending on the project task, the depth of research and analysis can be extensive or
relatively minor. Conducting research and analysis onlineis anatural extension of the
project. Articulating (writing, drawing) appropriate to the project should be included.
Each student is required to contribute through articulation, informing, and, in some
cases, persuading team members. Online, more forms of expression such as images,
animation, video, audio, may be possible and encouraged.

Instructional Approach

In online teaching and learning, technology can provide new and challenging avenues
for addressing a variety of learning styles. It is important to strive for a balance of
instructional methods. Students can be taught in a manner they prefer, which leads to
an increased comfort level and willingness to learn. Some learning in aless preferred
manner provides practice and feedback in ways of thinking and solving problems.
Students may not initially be comfortable with this, but with practice, they will become
more effective learners. Teaching designed to address all dimensions on any of the
modelsislikely to be effective (Felder, 1996). While each learning style model hasits
advocates, all modelslead to more or |ess the same instructional approach.

Traditional instruction focuses almost exclusively on formal presentation of material
(lecturing), astylecomfortable only for learnerswho prefer information presentedin an
organized, | ogical fashion and who benefit fromtimefor reflection. Toreach all typesof
learners, instruction should explain the relevance of each new topic, present the basic
information and methods associated with the topic, provide opportunities for practice
in the methods, and encourage exploration of applications (Kolb, 1984).

Starting from Stirling’ s(1987) three categoriesof visual, aural, and kinesthetic, Fleming
and Mills (1992) found that the categories did not account for the more detailed
differences noted among students. Even though students are used to taking in all visual
information, the information itself differs. Visual preference was divided into two
perceptual modes-visual and read/write. Visual (V) learners have a preference for
graphical and symbolic ways of representing information, whereas Read/Write (R)
learnersexhibit preferencesfor information printed aswords. By presentinginformation
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visually (V), aurally (A), in aread/write fashion (R), and in kinesthetic (K) form, the
integrative and real nature of the information are conveyed to the learners.

Distance learning styles, or learning preferences, change over time and by situation
(Diaz, 2002). Student characteristics change constantly. A model that continuously
monitors student characteristics and determines which characteristics facilitate favor-
able outcomes is more appropriate than traditional static learning style models. This
student- and learning-centered approach in educational practice can be accommodated
inanonlinelearning environment by providing information -student tracking, captured
discussions, work products-for increasing faculty sensitivity to the individual learner.

Cultural adaptationisessential for onlinelearningtoincludeaculturally diverse student
population. Thismay be just as necessary for acommunity college course serving local
residents as for a course anticipating global enrollments. Dunn and Marinetti (2002)
describe cultural differences in learning style. Learning comes from experiencing,
interpreting these experiencesbased on what thelearner already knows, reasoning about
them, and reflecting on the experiences and the reasoning. This research raises some
interesting questions for higher education institutions that attract international stu-
dents, both online and on-campus. Community collegesin metropolitan areasoften have
aculturally diverse student population even thoughthey serve only asmall geographical
area. Just as community colleges are expected to be accessible to students with various
disabilities, they need to be accessibleto studentswith diverse cultural backgroundsand
learning styles, aswell.

Thereareabroad rangeof potential problemsthat may arisein collaborations, including
conflict or disagreement, internalization, appropriation, shared cognitive load, mutual
regulation, and social grounding (Dillenbourg & Schneider, 1995). Effectivecollabora-
tivelearning requires group composition of optimal heterogeneity. Some difference of
viewpoints is required to trigger interactions, while maintaining mutual interest and
understanding without triggering conflicts.

Education for understanding develops a family of interrelated abilities (Wiggins &
McTighe, 1998). Studentswho possess a mature understanding of asubject are capable
of explaining, interpreting, and applying the subject. They have perspective, empathy,
and self-knowl edge. Studentswith an understanding of asubject can explainthe subject
providing thorough, supported, and justifiable accounts of phenomena, facts, and data.
They cantell meaningful stories, offer apt translations, providearevealing historical or
personal dimension to ideas and events, and make subjects personal or accessible
through images, anecdotes, anal ogies, and models. They can effectively use and adapt
what they know in diverse contexts. These students have perspective. They can see and
hear points of view through critical eyes and ears and see the big picture. They can
empathize, finding value in what others might find odd, alien, or implausible. They
perceivesensitively onthebasisof prior indirect experience. They have self-knowledge
and perceive the personal style, prejudices, projections, and habits of mind that both
shape and impede their understanding. They are aware of what they do not understand
and why understanding is so hard.
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Benefits of Group Projects in Online Collaborative
L earning

Therearesignificant benefitsthat can be derived from collaborativelearning and project
work (Tinzmannet al., 1990). The principlebenefits of group projectsin online collabo-
rative learning include but are not limited to: building self-esteem, reducing anxiety,
encouraging understanding of diversity, fostering relationships, stimulating critical
thinking, and devel oping skills needed in the workforce.

Building self-esteem is an important benefit of online collaboration and group project
activities. Students are simultaneously working alone and in an intense community of
learners. Studentsmust develop and rely ontheir own efforts. Thereislittle opportunity
to be swept along with the rest of the group. Either they actively participate or they do
not. Thereisno escaping the personal accountability. By contributingtothegroup effort,
studentstake personal credit for their roleinthe activity. Thisvisible effort is concrete
evidenceof participation and | earning and contributesto building students’ self-esteem.

Thereisno questionthat online collaboration and performing groupwork arechallenging
for studentsat all levels. Thiswork isimportant for stimulating critical thinking. Working
out thelogisticsfor forming the group, defining and all ocating tasks, actually doing the
work, and coming together to present the group’ s product represent a significant body
of work for all members of the group. The group work requires each team member to
contributeonmany levels. Many of thetasksandinteractionsnecessary to performthose
tasks may be new to the students. Students are encouraged to learn and improve abroad
range of skillsincluding critical thinking.

Online collaboration and group work require students to devel op specific study skills
and lifeskills (Bates, 2000). Theseinclude: good communication skills, ability tolearn
independently, social skills, teamwork skills, ability to adapt to changing circumstances,
thinking skills, and knowledge navigation. All these skills have practical application
within online learning through collaboration and group work.

Although these benefits may be derived from other forms of learning, the group project
success depends on students' mastery of these skills in a short space of time and
reinforces that learning with practice that is rarely matched in other learning environ-
ments. Online collaboration and group project work require students to become profi-
cientin skillsthat will serve them well throughout their educational and work lives.

Group Project Learning Model

There are a number of collaborative learning models described in the literature. For
devel oping these lesson modul es, important elements from several prominent models
werecombined to provideasound pedagogy and amanageabl e breakdown of the overall
process that could be implemented in a short group project within the context of a
community college, 12-week quarter-long, distance learning class.

The Group Project Learning Model was derived from the work of Riel (1993), Reid,
Forrestal, and Cook (1989), and Tuckman (1965). Other | earning model sand applicable
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research in online teaching and learning, collaboration, group dynamics, and learning
styleswereinvestigated. The content of theinstructor lesson moduleswas based on this
information.

Riel’s(1993) 5 Stepsin aL earning Circle was chosen as the base model for developing
thelesson modulesfor instructors. Thework in each step isdistinct and the sequencing
presents anatural progression that iseasy to follow. Thefive stepsinclude forming the
Learning Circle, planning the L earning Circle proj ects, exchanging work on the projects,
creatingthepublication (or deliverable), and eval uating the process. Inthe Collaborative
Learning Model described by Reid et al. (1989), there are five phases for designing
instruction for collaborativelearning: engagement, exploration, transformation, presen-
tation, and refl ection. The phasesinthe Collaborative L earning M odel described by Reid,
et al. correspond to Riel’s 5 Steps in a Learning Circle. The steps for layout and
accomplishingthegroup project work fromthesetwo model sprovideastrong framework
for project activities and describe the process and learning.

Another important element needsto be factored into the online collaboration and group
project model-group dynamics. Itiswell understood and documented (Tuckman, 1965)
that the process for |earners coming together to work asagroup isacritical elementin
the success of online group project activities. The groups must be directed through the
process and given time, opportunity, and specific skill-building tasks to successfully
completethegroup project. The Tuckman model describes stagesthat teamsgo through,
from Forming to Storming, through Norming and Performing. Although Adjourning
(Clark, 1997) wasnot intheoriginal model and doesnot rhyme, itisareasonableaddition.
Having a stage for reflection and closure is also important. My apologies to Tuckman.

Online and asynchronously, groups need to be more aware of the individual steps and
the transitions between them to provide a solid foundation for the rest of the project
activities (Waugh, Levin & Smith, 1994). In Harris' (1995) 8 Steps in Organizing
Telecollaborative Projects, the up-front planning and closure are emphasized as separate
elements. As students work in groups building acommunity of learning, it isimportant
tofinish the processwith closure, especially if the group community isdisbanded at the
completion of the project.

TheGroup Project Project modulesareviewed fromtheinstructors’ perspective, leading
a group of students through an online collaborative activity. Considerable effort and
knowledgearerequiredto preparefor thegroup project activity. Thesix modul esdescribe
theinstructor preparation phaseandthefiveRiel Learning Circlestages(Riel, 1993). The
corresponding elements from the Reid (1989) Collaborative Learning Model and the
Tuckman (1965) Small Group Model are shown in square brackets[]. These stages are:
preparation, forming the L earning Circle[engagement, forming], planning theL earning
Circleprojects[exploration, storming], exchanging work onthe projects[transformation,
norming], creating the publication [presentation, performing], and eval uating the pro-
cess [reflection, adjourning]. These six steps are the subjects of the lesson modules or
learning objectsin theinstructor training for The Group Project Project. Each of these
steps are described in considerable detail in the following sections.
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I nstructional Design

Thereisconsiderableinterestinefficiency and productivity indeveloping training within
corporations and higher education. Producing content for online delivery is extremely
labor-intensive. Many instructors interested in online delivery can not spend the time
and the resources to produce the necessary course materials. If learning can be broken
down into units that have some common applicability, instructional units can be
developed onceand reused in multiplecourses. IBM and Cisco (Barron, 2000), alongwith
several publishing applications vendors, have demonstrated the power and viability of
creating, reusing, and sharing lesson modulesor learning objects. Thistrend islikely to
expand as the benefits are quantified.

Throughout curriculum development and delivery communities, thereisamovement to
designanddeveloplibrariesor repositoriesof |earning objects. Eachthree-partlearning
object consists of alearning objective, the lesson content, and an assessment. Reusable
lessonsthat are applicableto many different learning activitiesare very appealing. The
“develop once, usemany” model that characterizeslearning object theory would greatly
extend the quality and quantity of online content. There is broad applicability of
collaboration and onlinegroup project learning to awiderangeof onlineclasses. Creating
reusable, sharable lesson modul es leverages the research and development of curricu-
lum. The Group Project Project |esson moduleswere devel oped for instructorsand are
intended to help instructors prepare students with knowledge, skillsand guidelinesthat
address the what, how, and why of online group project collaboration.

Instructor Tr aining

“In theory, there is no difference between theory and practice. But, in practice, there
is.” -Jan L.A. van de Snepscheut.

Asmoreinstructorsenter thefield of teachingin an online environment, therewill bean
increasing need to provide continuing education and professional development. What
better way to fulfill thisneed than by using thetoolsat hand. The Group Project Project
instructor moduleswere created to provideaninstructor with agroup learning experience
in an online environment. The modules can be used as a stand-alone introduction to
group projectsor combinedinto amorecomprehensive onlineinstructor training. I deally,
several instructors will form a cohort and work through the lessons together. Alterna-
tively, an instructor can use these lesson modules as a self-study course.

The instructor lesson modules focus primarily on practice—practical guidelines and
suggestions for development and execution. Lessons reflecting the elements of the
Collaborative Learning Model (Reid, Forrestal & Cook, 1989) include discussions and
intermediatetasksfor group membersand suggestionsfor collaborativerefinement and
delivery.

Thelearners participating in The Group Project Project online learning experience are
themselves instructors. The instructor/learner develops group project activities and
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Figure 1
Model Constructivist Reid Kolb

Warm up Recalling knowledge Engagement

Learn Summarizing and reading, articulating Presentation What
Apply Constructing, practicing Transformation How
Explore Experl_mentl ng, conducting research and Exploration What if

andysis
Evauate Reflecting Reflection Why

supporting lesson material while completing the lessonsin the modules. These lessons
areintended to provideinstructorswith an online learning experience similar to that of
their online students. Many faculty teaching online have never had the opportunity to
be online learners or to participate in collaborative group projects online.

The learning model s suggest the format for the individual lesson modules or learning
objectsasillustrated in Figure 1. A standard |esson outline was used to structure lesson
modules in the curriculum. The lessons all contain these elements. A constructivist
instructor beginsalesson by asking studentsto recall what they already know about the
subject. Then the students areinvolved in an activity that takes them beyond what they
currently know. The student must actively engage in the learning process by doing
something. Constructivist activitiesincludetheprimary activities: constructing, experi-
menting, practicing, summarizing and reading, conducting research and analysis, and
articulating throughwriting or drawing. Theseareincludedingroup projects. Thisformat
isfollowed in the lesson modul e design.

Warm Up

Warm Up [engagement] serves as the attention grabber. Starting with a quote from a
student about needs relating to the topic is an effective beginning. Through a series of
questions, the Warm Up gets | earners thinking about what they already know about the
topic. In general, learners will come to these lessons with considerable related knowl-
edge. They need to be reminded of what they already know. Thelist of goals, objectives,

and outcomes for the topic are also provided. Listing objectives sets the learners’

expectationsfor theinformation, skills, and deliverablesthat will beaccomplishedinthis
module.

Learn

Learn [presentation] provides direction and focus. It describes the underlying instruc-
tional design principle for the topic. Tools and methods used to achieve objectives are
also described. The Learn section isequivalent to the lecture or instructor-lead portion
of the course. Markel (1999) saysthe notion that instructorsin traditional classes spend
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most of their time lecturing is a myth; what they really do is help students organize
information, help them with their projects, give students a chance to meet with their
teams, and motivate the students. And that isexactly what needsto be donein adistance
learning environment aswell. The Learn section providestext and activities anal ogous
to the lecture in face-to-face learning.

Thisisthe Presentation stage in the Collaborative L earning model described by Reid et
al. The Learn section guides the learner through the primary topics of the module and
providesaframeof referencefor theother learning activitiesthat follow. Inthelearning
and subsequent activitieswithinthemodul e, new online collaboration-specificinforma-
tion is presented and joined to previous knowledge. The Learn section includes a
discussion of the design principlesand describestheunderlyinginstructional designfor
the topic. Tools and methods to be used to achieve the objectives are also described in
this section.

Apply

Apply [transformation] section describes activities to do to reinforce and extend
learning, practical application of theory, and the next stepsfor devel oping agroup project
module for an actual course. Transformation is the primary focus of the application
activities. Inthe Application section, thelearner ispresented with tasksor activitiesthat
require actual performance. In some cases, the activities or tasks are simulations or
special test cases set up for the learner to practice. In other cases, these are authentic
activitiesor tasksthat will producea“real” product that thelearner can keep and use after
the course is complete.

Explore

Explore [exploration] givesthe learners the opportunity to expand their own learning.
Suggested readings and allist of online references that support and expand on material
presentedinthel earn section are provided. Demonstrations, case studies, and examples
may also be included as appropriate. The Explore area encourages the learner to
investigatethetopicfurther. Storiesand examplesillustrate how othershaveinterpreted
and used the information.

The material in the lessons reflects the research and observation on understanding and
methods that are important to successful student outcomesin online collaboration and
group projects, regardless of content area. As specific questions arise about student
project work, the research and readings listed provided direction.

Great care was taken to suggest a few really good references. The target audience is
community collegefaculty including many with full courseloads. Readingsareintended
to augment the summarized and pragmatic materials provided in the module. However,
instructors may not have time to read more than one or two of these, so the references
must be relevant and directly applicable.

Storytelling is an important technique used to engage students in online learning. The
format for the lessons for The Group Project Project include an exploration and
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demonstration area. This provides an opportunity to include examples or stories about
eachlesson. We construct knowledge (implicitly) based on our own experienceswiththe
information being presented. If studentscantell astory of what they have cometo know,
they are not only teaching others, but are demonstrating that they truly understand what
they “know.”

Humansinterpret complex dataintermsof someunderlying story (Mislevey, Steinberg,
Almond, Breyer & Johnson, 2001):

We weave some sensible and defensible story around specifics. Such a story addresses
what we really care about at a higher level of generality and a more basic level of
concern than any of the particulars. A story builds around what we believe to be the
fundamental principle and patterns in the domain. (p. 5)

Evaluate

The Evaluate [reflection] section includes problem-based discussion and learning
community interaction. Thetasksand activities described in the Evaluation section are
intended to help thelearner with reflection onthelearning activities. Thelearner should
come away from the Eval uation activitieswith agood understanding of the process, the
skills, and knowledge acquired. The learning outcomes, set out by the instructor in the
planning and preparation phases, are reviewed to ensure that the learning has been as
anticipated. This is also an opportunity for assessing the success of the learning
opportunity.

TheEvaluation may alsoincludeactual assessment that may be something assimpleand
easy to administer as amultiple-choice test. We are moving toward more sophisticated
forms of online assessment that might include simulations and other complex perfor-
mances. These assessmentsindicate achievement level and offer proficiency inferences
with clear instructional implications (Bennett, 2002).

Anderson and Garrison (1998) talk about theteacher-teacher interaction and how it leads
toimprovementsin teaching asit stimulatesreflection and communication. Accessand
adoption of content created by other teachers is instrumental in fostering teacher
learning. There are anumber of referencesthat provide practical advice and guidelines
to address the needs of instructors. These range from self-help advice books (Hanna,
Glowacki-Dudka, & Conceicao-Runlee, 2000) to onlineinstructionfor developingonline
activities (Hildreth, Masterson, & Wallace, 2000). I nstructors, new to online collabora-
tion and group project activities can draw on the experience and advice of their peers,
astheinformationisreadily available.

Group Project Process L esson Modules

Thesix lesson modul esthat definethe group project processaredescribed herein detail .
Thejustification for the material included in each step is also provided.
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Prepar ation

Before assigning a group project to students, instructor preparation is necessary if the
project isto achieveasuccessful outcome. Instructor preparation can be segmented into
primary components — |earning outcomes, interactions, instructional mediaand tools,
social relationships, assessment and measurement, and support systems and services
(Miller et al., 1998). Student orientation is al so necessary to ensurethat all studentsare
adequately prepared to work in groups and produce the expected project deliverables.
If technology and toolsto be used are new to the students, the orientation must include
adequate instruction for team members to successfully use them. These elements are
covered in the Preparation module.

Determining goals and objectives, learning outcomes, instructions, and evaluation
criteriaareessential . Thelearning outcomesserveasa“ contract” betweeninstructor and
student. Theinstructor must effectively communicate these expectations. The learners
must understand them to achieve the most effective learning experience. Instructional
design strategiesappropriateto the distance educati on experience are needed to support
the intended outcomes.

Creating a variety of highly interactive learning experiences is an important step in
preparing for online group projects. L earnersinteract with one another, with aninstruc-
tor, and with ideas. New information is acquired, interpreted, and made meaningful
throughinteractions. L earner participationiscritical tothelearning processand must be
considered in establishing and maintaining interactions necessary for an effective
educational experience.

Designing an instructional experience for any learning environment requires careful
consideration of theavailabletoolsand mediathat coul d be used by |earnerswithin that
environment. Technologiesaretools, and their sel ection must be guided by thegoalsand
objectives of particular learning programs, the specific characteristics of the learners
served by those programs, and the realities of the costs, utility, and benefitsto learners
that are associated with the technologies that could be employed.

The projectsfor the online collaborative groups shoul d be devel oped to engagelearners
in authentic learning tasks (Brown, Collins, & Duguid, 1989). Anderson and Garrison
(1998) raise the concern that a potential problem with online projectsisthe learner’s
ability to make sense of overwhelming amountsof information. A pplication assignments,
such as well- constructed group project activities, facilitate the move from theory to
practice.

A task that is suited to collaboration sets the framework for the project as participants
come together. The task description helps the project team understand how to proceed
to define and execute the tasks associated with reaching the project objectives. Struc-
tured activities should be designed so that interdependenceis essential to successfully
completing the assigned task.

The instructions, directions, introductory information, and references should all be
readily accessible to the students before and during the project activity. Depending on
theonlinedelivery system — web pages, email, listserv, or course management system,
students need to be able to locate this information and refer back to it throughout the
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group project activity. A comprehensive syllabus or specific project information pages
are likely the best way to make this information available to students.

I nstructions should include the purpose of each task or activity within the project work
and give an approximate time to complete the work. For each task or activity, the goal,
objectives, assignments, and due dates should be provided.

In some cases, it may be appropriate to assign rolesto students within groups. For more
experienced online collaborations, theserol es can be suggested without explicit assign-
ments. Team L eader, Encourager, Re-teller, Recorder, and Spokesperson are suggested
jobtitles(Tinzmannet al., 1990). To facilitate high quality group interaction, it may be
necessary to teach and practice roles, rules, and relationships for group interaction.

Instructor involvement through the project activity may be limited to defining and
presenting clear instructions, providing prompt feedback and clarification, and guiding
online discussions — key components in online collaboration facilitation (Espinoza,
Whatley, & Cartwright, 1996). The effective facilitator moves out of the middle and has
strategiesfor stimulating real student collaboration and guiding the conversationtoward
important content (Collison, Elbaum, Haavind, & Tinker, 2000). The instructor must
establish and shape intellectual and emotional norms, model appropriate behavior, and
admonish harmful input.

For any online learning experience, the student support services should address
technical support, instructional resources, faculty development, instructional design
and development, and policy and administration to create an environment conduciveto
distance education. The support systems and services for a distance learner must be as
complete, asresponsive, and as effective as those provided for the on-campus |earner.
Theseservicesmust bein placeduringthe preparation for student group project activity.

Forming the Group Project Teams

Social relationshipsformthefoundation for acommunity of learners. Group project work
dependsoninformal conversation, trust-building experiences, theinterjection of humor,
the opportunity to share personal and instructional goals, and interactions among
participants. Students who feel they are part of a community of learners are more
motivated to successfully work out solutions to problems. The instructor must design
strategi esand techniquesfor establishing and mai ntai ning | earning communitiesamong
learners working asynchronously at a distance.

Oncethestudentsare prepared for group work, they are divided into their group project
teams. Thereareanumber of waysto sel ect teamswith or without student input. Factors
such as group size, heterogeneity, experience in group projects, and skillsrequired for
project completion are discussed in this module.

In the Engagement phase of the group project activity, participants come together and
begin to learn about other participants. Everyoneisworking to understand the project
requirementsand to apply current knowledgeto the project. Thegroup membersidentify
areaswhere additional information, skillsand clarification arerequired.

During the initial or forming stage of the group, structure is developed. Roles are
assigned or claimed (both implicitly and explicitly). Shared values are discovered.
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Rel ationsbetween membersof thegroup are established, and normsbeginto emerge. The
general proceduresfor decision making and problem solving are agreed upon. Thismay
takeplacevery quickly, or it may belong and drawn out. However, itisessential that the
group work through all theseissues early in the project activity. Shared knowledge and
authority, mediated learning, and heterogeneous groups of students are essential
characteristicsof collaborative groups (Tinzmann et al, 1990).

Asynchronous discussions and group problem solving among students in threaded
discussion groups are less expensive, more thoughtful, and easier to schedule, particu-
larly across time zones, than are synchronous alternatives such as chat (Curtis &
Lawson, 2001). The number of participants in an online discussion group needs to be
limited to 20to 25 participantsper group for general discussions. Groupsof two or three
participants work well for intense collaboration requiring extensive production. Other
group sizes are appropriate depending on the nature of the assigned group project
activity. Larger coursescan bedivided into subgroups. Thereareanumber of techniques
that can be used to help students get to know one another and work through the forming
process. These techniques can be used for large or small groups (Goddard, 2002).

Group assignments for collaborative activities and the fundamental understanding of
group dynamicscan beappliedto college-level onlinecollaborations (Collis, Andernach,
& van Diepen,1996; Foote, 1997). Ideally, each cooperative group should include
students with a complete range of ability, learning style, personality, and gender.
(Ossont, 1993). Everyonelearns from everyone else. All students have the opportunity
to make contributions and appreciate the contributions of others. It is critical that
students are not segregated according to ability, achievement, interests, or other
characteristics(Tinzmannetal, 1990).

Inorder to appropriately support learnersin theonlineenvironment, Granger and Benke
(1998) suggest that instructorsmust know their learners. Wherearethey? Who arethey?
What resourcesareavailabletothelearner?What arethelearners' needsand limitations?
Some of thisinformation can be gathered directly from the learners through question-
naires or open-ended discussion questions. Learner readiness for online learning is an
important factor in the successful learning outcomes for collaborative group projects.
Maturity, independence, motivation, and inability to attend regular on-campus classes
are characteristics of successful online learners.

What are the knowledge goal s of the program and what knowledge do |earners already
have? It isimportant to build on what |earners already know. Learner orientation gets
students ready to learn. It ensures that they have the skills, knowledge, tools, and
instructions necessary to embark on their group project activities. Maus (2002) states:

If we expect our studentsto know how to use these tools, we must teach them how to do
s0... We cannot assume that young people today have had equal access to technology
tools and know how to use them in the educational environment. Nintendo is not a
stepping-stone to practical computer skills any more than toy cars are a preparation
for real driving.

Independent | earning should not be seen asideal . Anderson and Garrison (1998) strongly
advise against sacrificing collaborative learning experiences in the name of individual
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choice and freedom. In this competitive educational era, many learners demand to be
released from group projects. The reasons vary, often so that their grades will not be
“pulled down” by the ineptness of team members. As the stronger, smarter member of
the group, some students believethat they will berequired toinstruct the othersor carry
adisproportionate share of the workload. In some cases, individuals may have commit-
mentsthat would prevent them from making timely contributionsto the group activities
and communication. Wherever possible, including all learners in some collaborative
activities is essential to achieving the best and most lasting learning outcomes.

No matter how much mutual support, coaching, and encouragement they receive,
students must be individually responsible for their own academic achievements. Stu-
dents must understand that they will play agreater role in their own learning. Students
are expected to participate in goal setting for the group and planning their learning
activities. Studentslearn to take responsibility for monitoring, adjusting, and question-
ing. Students learn to evaluate their own learning and to assess group work, including
the effectiveness of learning strategies, the quality of products, the usefulness of
materials used in atask, and how future learning might be realized. Because decisions
are shared in a collaborative learning environment, students are freer to evaluate their
own performance as well as that of the group.

Ideally, onlineteaching will beinclusive and accommodating to the point wherethereis
no special accommodation needed for students with disabilities. Technology has the
power to both create and remove barriers. Awarenessis a start. Research shows that a
learning environment that includes asynchronous discussionsisinclusive and support-
ive of studentswith disabilities (Hsi & Hoadley, 1997).

The critical importance of community in education and intellectual development is
demonstrated by the phenomenal growth of online communities of interest and purpose
facilitated by the Internet and ubiquitousaccessto email (Lipman, 1991; Turkel, 1995).
Thesevirtual communitiesdevel op and thrivewithout physical proximity. They meet the
diverse social and intellectual needs of widely distributed individuals. L earner-learner
interaction and collaborative learning enhance the quality of learning and need to be
included in an online learning experience. Group project activities provide an ideal
context for including this experience that is directly related to expected learning
outcomes (Anderson & Garrison, 1998). Community, with its sense of both cooperation
and critical judgment, contributes to meaningful, deep learning.

Planning the Projects

The planning phase of the project work constitutes the exploration activities. Students
work to define the scope of the project and plan the deliverables. They assign roles and
responsibilities to team members based on the needs of the project and the skills and
knowledge of the team members as determined during these early interactions. The
project teamswork out aplanfor completing the project work. Theinstructor may provide
specific guidelines and instructions or may |eave this to the group to work out among
the team members. Instructors will be able to assess the degree of formality. Student-
directed work can be based on the complexity of the project assignment and students’
level of understanding of the work need to complete the activities.
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The Storming activitiesare theinteractionsto resolve conflictsin values, perspectives,
goals, power, and information that are discovered and identified (Tuckman, 1965). This
is often a creative stage and should not be avoided or shortened. Many students find
this stage difficult and even unpleasant, asthey prefer to avoid conflict and confronta-
tion. However, if the students are adequately prepared with strategies, procedures, and
skillsfor dealing with thisnormal and necessary stagein project devel opment and group
formation, theteam can transitionthrough thisstage and continuewith themoredirected,
task-oriented project work.

Group project participation requiresprocessskills: planning, performing, communicat-
ing, and interpreting (Toh & Woolnough, 1993). Giving instruction in planning and
communicating is necessary for helping students work on open-ended investigations.
In some cases, it is beneficial to assign roles with job titles to members of groups. For
other groups with more project experience, the team members can identify roles and
assign responsibilities within the group. The task of developing a defined focus helps
group members come together to form a community of purpose, and each member
understand individuals’ roles and responsibilities within the group.

Collaborativelearning (Harasim, Hiltz, Teles, & Turoff, 1995) inan onlineenvironment
has the capacity for active learning, interaction (both quality and intensity), access to
group knowledge and support, democratic learning environment, convenience, and
motivation to complete tasks. Education depends on acts of communication (Salomon,
1981). Atitsbest, educational communication should bereciprocal (two-way), consen-
sual (voluntary), and collaborative (shared control) (Anderson & Garrison, 1998). These
attributes must be in place for the process of constructing meaningful and worthwhile
knowledgetotakeplace. Damon (1984) noted that “ intell ectual accomplishmentsflourish
best under conditions of highly motivated discovery, the free exchange of ideas and
reciprocal feedback between mutually respected individuals.”

By the end of the Planning phase, students should have worked out roles and respon-
sibilities. Division of work to accomplish the project work should be well underway.
Depending on the skills and maturity of the learners, the group may have completed a
formal project planning activity and produced task lists, timelines, objectives, and work
product outline. However, thislevel of formal project management may be beyond the
scope of the group project activities.

Exchanging Work on the Projects

Inthe Transforming phase of the project lifecycle, team memberscompl etetheir indepen-
dent activities and report back to the group. Research, development, organization, and
categorization are all activities that are consistent with transformation of information
gathered. Within the group, the nature of communication and interaction islikely to be
transformed aswell. InthisNorming phase, thegroup’ sapproach to communication and
problem solvingismorefirmly established (Tuckman, 1965).

In this phase, the instructor helps project teams communicate and exchange their work
and introduces them to tools and procedures available. Moore (1989) proposed three
fundamental transactional relationshipsin education betweenthe Teacher, L earner, and
Content. Garrison (1989) expanded on this by identifying the relationships at the
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intersections of these transactions, specifically Support, Independence, and Profi-
ciency, with Meaningful Learning at theintersection of all relationships. It isimportant
to establish and maintain a collaborative culture throughout the project. However, itis
especially critical at this stage as it determines the willingness of participants to work
collaboratively toward ashared vision and goal. A collaborative environment provides
the tools and the resources necessary to conduct a collaborative effort (Riel, 1993;
Waugh, Levin & Smith, 1994).

Johnson, Johnson, and Smith (1991) describe positive interdependence as cooperation
that resultsin participants’ striving for mutual benefit so that all members of the group
benefit from each other’ s efforts. All group members sink or swim together. I ndividual
effort and team work are essential.

Group interaction usually increases significantly in this phase of the project. Thereare
some important advantages to online collaboration at this stage. Asynchronous inter-
action providesan opportunity for reflection that isuniqueto onlinelearning. Document
sharing communicates project focus and demonstrates progress toward the final deliv-
erable. Autonomously intra-group interactions —discussions, problem solving, shar-
ing, revising, reviewing, and commenting are all important learning opportunities.

When instructors intervene to assist working groups, even when requested to do so by
students, the intervention usually ends with the instructor giving directions. The
intervention produces moreinstructor talk than student talk (Oakley & Crocker, 1977).
Too much guidance does not help the students. Even in a hands-on, problem-solving
environment, an instructor’s desire for students to get the right answer will produce
instructor behaviorsthat eliminate opportunities for problem solving (Martens, 1992).
The roles of instructors and students change when online collaboration and group
project activities become major features of the teaching-learning experience (Berge,
1995). Instructorsbecome expert questionersrather than providersof answers. Students
refine their own questions and search for their own answers. Instructors provide only
theinitial structureto student work, encouragingincreasing self-direction. Thereismore
emphasis on students and groups of students as autonomous, independent, self-
motivated managers of their own time and | earning process.

As an educational facilitator, the instructor can use questions and probes that focus
discussions on critical concepts, principles, and skills. Creating a friendly, social
environment that promotes|earningisessential for successful onlineteaching. Promot-
ing relationships, affirming and recogni zing students’ input, providing opportunitiesfor
studentsto devel op a sense of group cohesiveness, maintaining the group asaunit, and
in other ways helping members to work together in a mutual cause are all critical to
success of any group activities. The group members may create this social atmosphere
themselves. However, theinstructor may have to become actively involved to promote
and model appropriate socialization.

The instructor is responsible for setting the timetable, procedural rules, and decision-
making norms. Unobtrusively managing theflow and direction of thediscussionwithout
stifling the participantsisakey facilitation goal . Theinstructor must be comfortableand
proficient with the technology so the learners may concentrate on the project tasks.

Inorder for the collaboration to functionin an onlineenvironment, learners must al so be
proficient users of the technology. Training and support are essential to sustain the
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collaboration. Ideally, |earners have an opportunity to gain proficiency in astress-free,
non-graded learning context. Having adequate technical support available, using tech-
nology that isavailableto all team members, and having adequate training in the use of
technology prior to starting the project are also important considerations.

Creating the Publication or Product

Group projects normally conclude with the production of a product or deliverable. The
Presenting phase provides an opportunity for the group to bring together all the
individual efforts to revise and discuss the work and to make decisions about the
importance and representation of the work they are completing and how it fits with the
objectives and assessment criteria. The processes for creating and delivering the
product are covered in this module.

Having established roles, processes, and procedures, the group’s time, attention, and
energy isdirected at thegroup task. Thisisthe Performing stage of the project lifecycle.
Problemsin performing may often be traced back to insufficient storming and norming
where the group distributed responsibilities, discovered common values, and estab-
lished procedures. L aying the groundwork and getting afirm foundation are essential to
the group’s overall success.

To help the group focus its efforts, working to deliver a product is key. As part of the
project objectives, the students are given instructions for the preparation and presen-
tation format of the project product. The deliverables for online projects often include
text reportsin PDF (Portable Document Format) or Rich Text Format (RTF) fileformats,
web pages, or PowerPoint slides. These products can be published to the web and are
easily accessible by students and instructors. It is important to communicate explicit
expectations for both individuals and groups. As part of the orientation, considerable
time needs to be spent ensuring that all students understand these expectations. There
needs to be prompt feedback to students asking for clarification, as the successful
formation of the group and its eventual production of the deliverable depends on a
complete and shared understanding of these expectations. Potential problems can be
avoided if the group members are working toward acommon goal.

Evaluating the Process

Evaluation includes the grading or assessment of the project product. In keeping with
constructivist theory, studentsindividually and in their groups reflect on the learning
of content and process through the group project work. The evaluation criteria should
be part of the project orientation, so that studentsknow how the project will be assessed.
Assessment and measurement serve several valuable purposes for both instructors and
students. Assessment provides information on student achievement for grades and can
be used by the students to monitor their own progress and adjust their learning
strategies. Feedback from students can al so help instructors adjust instruction to better
meet students’ needs. The final, reflective phase of the project gives team members a
chanceto evaluate their learning experience, review the process, and think about their
rolesin the project.
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Another important aspect of this project phaseis closure or wrap-up that closes out the
project for the participants. Although Tuckman (1965) does not include thisfinal stage,
it might be labeled adjourning. Others who have studied group dynamics and project
lifecyclesinclude alast step and believe it isimportant and necessary to complete the
project team’ slearning experience. For onlinegroup project teams, closureisespecially
important.

The use of technology in education is inexorable and inevitable (Bennett, 2002). As
technology becomes an integral part of what and how students learn, the meanswe use
to document achievement must keep pace. Online assessment is still mostly multiple-
choice tests. More sophisticated forms of online assessment are being developed and
implemented —simulationsand other complex performancesthat i ndicate achievement
level, linking proficiency measuresto actual instruction. Astechnology isintegratedinto
teaching and learning, the method of assessment should reflect the use of these tools.

By including group projects and assessing the performance, process, and products,
assessment is moving toward these assessment goals. Groups of students working
together to submit a single product can eliminate or reduce some of the differencesin
individual student outcomes that would have arisen from differences in technical
experience, computer equi pment, I nternet connection, and other differentiatorsinherent
in distance learning.

Clear objective assessment and evaluation in online teaching and learning are critical
(Gellman-Danley & Fetzner, 1998). To be effective, assignments must be related to
assessment, with appropriate discussion topics and the effective use of illustrationsand
visuals. Continual assessmentiscrucial inonlinecoursesbecause student identification
is hard to implement. Through frequent assessments, the instructor can learn to
recognize each student’s response and participation style. Group project interactions
and final reflection are important components for assessment.

In the behaviorist approach to education, the end product or the outcome of learning
takes precedence over the process. Oftenthe processisneither evaluated nor considered
important (Stahl, 2002). However, inacollaborative group project, theinstructor can see
how students got from group discussion to the final deliverable. The instructor in the
online environment can assess the process, by reading and evaluating the students’
online chats and discussions. The instructor may offer assistance to those veering too
far from the path or design remedial lessonsfor thevirtual classroom. The advantage of
the online approachishaving arecord of the student discussions; the disadvantage may
be the amount of work it presents to the instructor.

Even simple, basic metrics such as enrollment, completion, and success have merit
(Bersin, 2002). What istheimpact of including agroup projectinacourse? Areretention
and completion affected by the inclusion of group project? Are student test scores
improved with student collaboration and engagement? While many advocates of online
collaborative learning and group project activities believe there are strong academic
benefits, collecting actual course data is needed to validate these assumptions. There
are many factors that must be considered when developing assessments for online
collaboration and group project experience, including the need to assess responsibly,
preservevalidity, fairness, utility, and credibility of themeasurement (Mislevy, Steinberg,
Almond, Breyer, & Johnson, 2001, p. 5). Indetermining the success of the group project
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activity and theroles of individual studentsinthe project work, assessment, alignment,
accountability, access, and analysis must be fully developed.

Observations and I nterviews

These comments were selected from the responses from students in my Web Page
Development class taught Spring quarter, 2002, and the JavaScript class | taught in
Spring 2003. The group project assignment was to develop an onlinetutorial for one of
the topics covered in class, such as Tables, Images, or Frames. The studentsworked in
groupsinthelast three weeks of the quarter. Each group made afinal presentationtothe
class. Students decided on the topics and formed groups (limited to five students per
group).

Because the subject istechnical, all students already had experience using some of the
technologiesrequired for onlinecollaboration. Thequestionsinthestudent survey were
intended to look at the attitudes of community college studentstowards group projects.
Their feedback provides valuableinsight into their collaborative learning experience.

i What was your overall reaction to the group project?

o First | was not happy about it, because group work need too much time and
it also requires dealing with other people. But, in the business world, as |
understand, no oneworkseverything by himself/herself; ateam of different
professional peoplework on one project together. So, it was agood oppor-
tunity to experiencethissystem herewhilel aminschool. Generally, | liked
it.

o I”’m not afan of group projects, so | did not expect much. It turned out to be
apretty good experience.

i Was the experience beneficial to you?

o Y esindeed! | learned new thingsfrom my teammates, and | have alsolearned
applying the tags | knew before.

o Y es, weall had our “assignments” todo ... played avital roleassitedesigner,
while | seemed to be the guy that nudged the team along.

i Did your group assign roles to team members?

o Y es, first we decided what our project should look like. Thenwe brokeit up
into five pieces, and divided it to five of us.

i Did all team members contribute to the final product?
o Y es, each of us did our own part as our individual ability.

° Y es, some more than others.
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i What was the worst part of your group project experience?
. Someteam members couldn’t finish their part on time.

o Theworst part wasrelying on othersto get their part done. Some waited till
thelast minute. Very stressful!!

i What was the best part of your group project experience?

o Someteam memberswerevery concerned and hel ped their teammatesto make
the project complete.

o The day of the presentation. It just all seemed to come together.
i What could the instructor do to improve the group project experience?

o Ensurethat each member would be graded for hisor her individual effort as
well as the group’s. Maybe even have inter-group evaluations.

i Have you worked on group projects in other courses?
o Y es, for math courses, but this one is the biggest one | have ever done.
. Nonethat | can recall.

i Does the subject of the course affect the success of the group project? How?
. No, not at all.

o Yes. | think a subject that appealsto awide variety of people would spark
the interest of the group members. A group project in arequired class, for
instance, may lack some of that spark.

i Did your group use online collaboration - email, chat, web pages? How effective
was this?

o Using email and web pages, we could save alot of time.
o Weused email. It seemed to work fairly well.
i What preparation would help the project team?

o Preformatting the project would hel p theteam to focus and finish the project
ontime.

o Just getting started earlier. Westill had someminor “kinks” inour final draft.
i What advice would you give to project teams next quarter?

o First, they need to agree on what topic they want to work on, and then every
oneof thegroup memberscontributesideasof his/her best of thetopic. After
collecting everybody’sidea, divide the tasks as every individual’s ability.

o Finally, they need to talk about their final draft and exchange constructive
ideas to others.

o Start as soon as possible and communicate with their team.
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Astheinstructor, | was able to “see” the work of some of the groups as they chose to
use a WebCT private group discussion topic for all their communication. One group
exchanged 80+ messagesin | essthan two weeks, sometime-stamped between 2a.m. and
5a.m. The project was much more complex than those from groups using only email to
communicate. Inan evaluation survey, studentswereasked to ratetheir individual effort
compared withthat of othersintheir group. Thiswasagood way to addresstheinequality
of effort, rather than having students rate the effort of othersin the group.

Streaming Media

| wasaparticipantinthe Streaming Mediacourse pil ot offered through CaliforniaVirtual
Campusin July 2002. Each participating campuswas expected to provide ateam of staff
to work through the online course materials and activities. Several individuals also
tackled the project activities on their own. The experience was mixed. The project was
dubbed “ screaming media,” reflecting thefrustration and excessiveeffort required when
individuals without adequate previous experience tried to compl ete the work indepen-
dently even though others on the team had the knowledge. Unfortunately, some of this
alsoreflectsabreakdowninthegroup participating inthegroup projects. Theexperience
illustrated theimportance of team work, communication, collaboration, motivation, and
commitment of individualsin the project teams.

Instructional Design Intensive

Foothill-De Anza District Professional Development included a hybrid course called
Instructional Design Intensive. Full-time and part-time faculty were invited to partici-
pate. There were two on-campus meetings, at the beginning and end of the three-week
course period. Assignments included participation in online discussions and online
submission of lesson plans for peer review. Participants were divided into facilitated
largegroupsof ten. Withinthesegroups, participants self-sel ected smaller groupsof two
or three to complete several activities.

Thenon-completion wasfairly high (approximately 40%), but all participantsrated the
experienceasvaluabl e, regardlessof completion. Thegroup work wasagood experience
for those who participated. Breaking the “class’ of 50 into teams of ten provided an
interesting but manageable amount of online discussion. The very small teamsworked
well for the short duration of the course and the individual nature of the lesson plan
deliverable.

Mass Communication

These are quotes from student eval uations gathered from a M ass Communication class.
This class was an online class. Students were assigned to groups of four or five by the
instructor. The students worked in the same groups throughout the six-week summer
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quarter. Each of the eight assignments required a group response to several questions
pertaining to specific video lessons and/or textbook chapter material.

Several changes are being considered for next quarter. The first assignment will be an
introduction to group discussion and formulating agroup response, so students become
familiar with the concepts and process before working on content-based assignments.
Students will be encouraged to use online discussions, rather than depend on email.
Students will receive more direction on how to do the work. More specifics about
individual and group assessment and grade allocation will be provided in response to
student concernsvoiced in Summer quarter feedback. Deadlinesand timeissuesareless
problematicinregular 12-week quarters.

i Sometimes small groupsdon’t work because | found that thereis always someone
who does most of the work while the others do hardly anything. | didn’t want to
bein agroup because | like to work independently.

i | did not participate in the small groups, because | found it extremely difficult to
coordinatewith my group members. If one person sent an email message out tothe
rest of the group, it would take days for most of the group members to respond.
Most only cared to respond immediately before the assignment was due, which
makes it impossible to get anything donein atimely manner. | also feel that with
group work, everyone should be contributing to every part of the assignment,
rather than each person taking responsibility for only a portion and speaking for
the otherswithout review. This seemed to be the method that my group members
desired. I’ m not sure how group work could fair better in adistance learning class
- interacting online is difficult when you don’t know someone at all. It becomes
especially difficult when everyone is on a different schedule and coordination
efforts seem to fail because of that. Perhaps a suggestion would to hold periodic,
optional class meetings to allow group members to meet and work together in
person.

i Y es, | participatedinthesmall groupwork andit wasfor themost part helpful. I liked
the fact that this made the discussions easier.

i | tried to get in contact with people in my small group, but only one person
responded, so we both decided to do all the discussion questions on our own. If
there is a better way to get in contact with group members, then the small group
projects should be no problem.

i | think thesmall groupswere hel pful becauseit gave everyoneastarting point from
which to communicate ideas and opinions. We were al so able to make comments
or ask questions. The feedback from peers wasn’'t always there but help was
availableif youtried hard enough. Thiswasmy first distance-learning experience
and it was a pretty positive one. | think that the groups could have been more
efficient but with our hecticindividual schedulesand short time restraints (Note;
Summer quarter isasix-week session), it wasdifficult to becomemoreintimate as
a discussion group. Maybe there could have been less discussions but more
thorough dialog between the members for each questions so that there is more
intellectual discourse instead of worrying about deadlines.
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Instructor Interviews

| spoke with many instructors on the subject of online group projects. They were happy
to share lots of interesting and useful information informally. | have captured and
transcribed the information. Interviewees are exceedingly generous and thoughtful.

Reading, Writing, and Thinking — Poetry

InaReading, Writing, and Critical Thinking classbased on Poetry, theinstructor includes
group projectsin online and on-campus courses. There are usually four or five students
per group, and students are assigned to groups by instructor or at random using WebCT
(which worked out very well). The project groups could produce paper, website or
PowerPoint presentations about a poem. In the poetry assignment, the presentation
included poet info, thesis, and links. Students choose the deliverable format. Interest-
ingly, nobody did a paper.

Job descriptionsareprovided by theinstructor. Theinstructor definesseveral roles-e.g.,
web master, editor-and students sel ect roles from the choices. Directionsfor the project
areclearly spelled out in assignment i nformation -expectations, deliverables, and format.
Help is available from the instructor. Online groups tend to be more self-sufficient.
WebCT discussions are set up for each group. There have been as many as 80 posts for
one group including introductions, project planning, exchanging work products, sug-
gestions, and edits. The instructor also uses Manila’ s weblog and calendar to provide
regular updates and reminders to students for due dates and suggestions.

The duration of project is about three weeks and is assigned in Week 8 of the 12-week
guarter. Several groups created PowerPoint presentations. Students are required to
include some prose as well as bullet points. This is not good PowerPoint, but it is
important in a Reading, Writing, and Thinking course.

Students were reluctant to participate in group projects before they started. Once they
got started, they worked very hard, produced great work, and had a good learning
experience. Theresultsarewell worththetimeand effort. Assessing content isimportant.
It is easy to be impressed by the technology. Students are very creative and some put
alot of effortintothe“bellsand whistles.” In Growing Up Digital, Don Tapscott (1999)
describes how students need collaboration, seek relevancy, and want information now.
Educators are focused on assessing fluency with emphasis on critical thinking and
process. Theinstructor ismoving to moreasynchronouspeer review of group deliverables
rather than presentation to whole class.

Mass Communications / Journalism

Theinstructor participated asastudent inavery good group projectinan onlinegraduate
school courseat UCLA. The students were motivated graduate studentswith good time
management skills, who were responsible, and engaged in good communication with
group members. Groups were four or five people, and students could request the same
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group as acquaintance. The instructor assigned students to groups based on bio
information. Groupslasted for thewhol e semester, and several projectswere completed
by the group, including preparing and presenting papers based on research and personal
experienceof group members. Group memberstook turnsbeing the primary writer. Other
group members contributed input, edited, and critiqued group paper for submission.

Theinstructor uses some group projectsin her Journalism classeswith limited success.
It is hard to keep groups together and committed to completing assignments. Y ounger
students are not sufficiently responsible for group projects to be very satisfactory.
Group projectsin online classes require studentsto be clearer in communication in text
format, providing arecord of information exchanges. The asynchronous communication
works well for some students, as they can think about their input and responses.
Discussions replace casual student interaction. They are more thoughtful and intellec-
tually more interesting than chat. Online group projects provide an opportunity to
interact within small group frequently, to get to know one another better, to work
together, and to be part of ateam.

Business Law |

In hisdistancelearning BusinessLaw class, theinstructor useslarge group discussions.
Students respond with personal opinions to broad class topics — What did you think
about the test yesterday? What do you think about testing generally? He divides these
large classes of 60+ into several groups. Theinstructor isjust getting started with online
groups and discussions but wants to move in that direction.

Business

In his Business course, the instructor found that students were proud of their online
group work, and it was agood | earning experience preparing apresentation. Combining
images and text with oral presentation wasvery powerful. Asynchronous collaboration
isacritical job skill, for it may bethe only way for students on-campusaswell asonline
to work on group projects. It is often too hard to find convenient time outside class.
Studentsfocus on the task when working online and figure out how to divide work into
chunks, then combineindividual piecesinto group project deliverable. Studentsworking
together demonstrate greater creativity than individual projects.

Using PowerPoint hasbeen very successful. Most studentshaveit. The outlinestructure
isgood for hel ping studentsthink about sequence, understand theimportance of specific
topics, and build projects. Stepwiserefinement iseasy — add, remove, modify, rearrange,
delete content. The flexibility is very helpful. There are minor problems with students
focusing on technology and not spending enough time on content. However, pridein
product more than outwei ghs any drawbacks. Students pick their own groups of four or
five, which seems to be the best number of students per group.
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Financial Accounting

Theinstructor has been teaching onlineaccounting coursesfor many years. Heincluded
online group projects several years ago when classes had 40 students. He had some
successwith group projects, but technical problemscaused considerablefrustration and
detracted from the benefits of using collaboration online. Currently, he is teaching
classes of 200+ students which are too big to use group projects.

Nutrition

Theinstructor really likesdistancelearning. Shethinkstime spent in classiswasted for
most students and instructors, as there is too much emphasis on entertainment, not
enough on learning. Most students are not well served by classroom delivery rate or
modalities. For her distancelearning Nutrition course, theinstructor does not use group
projects. Studentsdo not likethem, and sherarely findstheresultssatisfactory. Distance
learning is hard for students. Students need to be well organized, have good time-
management skills, be highly motivated, and have good study skills. Successful distance
learners are more likely to be older students.

Reading, Writing, and Thinking 1A

Theinstructor observed that students’ attitudes and expectations are changing. Educa-
tion needs to be interesting, fast-paced, and visually engaging. Students expect A-
grades for showing up to class. In this environment, students do not want to participate
in group projects. For this distance learning Reading, Writing, and Thinking class, the
instructor primarily usesindividual projects, and some peer reviews.

Reading, Writing, and Thinking 1B

Theinstructor refersto her distance learning Reading, Writing, and Thinking class as
alow-tech online course. She uses asimple listserv, and students exchange email with
othersin their group to work on projects. Projects are due about two weeks after they
are assigned. Student interaction is required to produce the deliverable. Students are
assigned a partner and students work in groups of two for the online class (compared
with groups of four or five in on-campus classes). Requirements are well defined, and
students understand what deliverableisrequired. Studentswork on several projects per
twelveweek quarter.
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Summary

Intheinitial proposal for The Group Project Project, several areasof investigationwere
described. Questionsto be addressed included: How does group project work fitinto an
online course? Does online group project work change the students’ understanding and
application of material used in the online group project? What are the “ housekeeping”
tasks that must be considered for preparing students for online group projects? What
needsto bein the student preparation instruction to help students have a good learning
experience?

Research supportstheinclusion of collaborative activities and group projectsin online
learning to provide important learning opportunities to students. Within the
constructivist, student-centered models, student-student interaction is a key compo-
nent to learning. Students are engaged in many different ways— exploration, transfor-
mation, presentation, and reflection.

Among instructorsteaching in the online environment, thereis considerableinterest in
incorporating group project activities, and the process for planning, developing, and
facilitatingtheseprojects. Theliteraturecited providesagood overview of group project
process. The studies and observations yield helpful information and provide online
instruction practitioners with helpful directionsto use in the virtual classroom setting.

Initially, low-stakes, low-risk group projects are appropriate. Many instructors and
students are just learning to teach and learn online. By starting slowly, there is an
opportunity to develop the skills and experience necessary to take on larger, more
complex projects. Many faculty teaching online have never had the opportunity to be
onlinelearnersor participatein collaborative group projectsonline. Instructors need to
be learners, too.

The online projectsthat are discussed in this chapter are geared to short but significant
secondary and community college class projects. Further investigation will yield inter-
esting findingsand will impact the definition and devel opment of collaborativeactivities
within distance learning. The extent of instructor involvement is one such topic. The
onlineinstructor isthe “guide on the side,” but there is still considerable debate about
how that is manifest with regard to group projects. Isit better to let groups work things
out for themselves, or should the instructor provide direction through the project
process?

Student motivation is another issue. How can group work be structured to bring out the
bestinall students? How should theinstructor and the other team membershandl e under-
contributors? How is the group leadership determined? What are the direct benefits of
group project work for students as individuals?

Thisleadsto the concern about assignment grading. Are all team members awarded the
samegradefor the project?lscontribution recognized and rewarded inindividual grades
on a group project activity? How best to determine individual grades? Is peer input
reliable? How are team members held accountable? All these questions are important.
Best practices around these issues are only beginning to emerge.

More online collaboration is likely in higher education as means of working on more
sophisticated projects, extending research, sharing expensive and specialized equip-
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ment, and including more geographical dispersion of project teammates. Job skillsand
vocational training will requiremoreemphasisonreal-world activitiesthat includeonline
collaboration in many sectors of the economy. Globalization and geographic diversity
are common in businesses today and necessitate online collaboration and group project
work.

Specialization creates situations where an organization may have many specialistsin
different fields. For example, acommunity college may have only onedistance-learning
faculty coordinator or instructional designer. Having these specialists meet and work
with peersisimportant to share information and to develop a network of contacts for
professional development. Thesevirtual groupsareessential to maintaining and improv-
ing the specialization. Working collaboratively at a distance may be the only viable
solution. Theimportance of online collaboration and group project activitiesis expand-
ing into all aspects of online teaching and learning.

College students are technologically literate, information savvy, and very aware of
options and opportunities that are available to post-secondary education, and they are
more than willing to share this information with faculty and administrators willing to
listen. They want help learning how to learn. Actual observation helped identify needs
that were not being met and that were not articulated by students. Many of the learners
do not know that they do not know how to work collaboratively online. Sinceinstructors
are no longer the source of information, of truth, they can take a more useful role as
facilitator of learning, not the source. The challenges of developing and facilitating
online collaborations and group projects in distance education are more than offset by
the benefits of the students’ learning experience.

Online group projects need to be considered in the overall instructional plan for
usefulness, timeliness, andinstructional quality. Preparation of instructorsand students
for online collaboration and group projects are critical to their success.
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Chapter |11

Time, Place, and
| dentity in Project Wor k
on the Net

Sisse Siggaard Jensen
Roskilde University, Denmark

Simon B. Heilesen
Roskilde University, Denmark

Abstract

This chapter identifies some of the fundamental conditions and factors that affect
collaborative project work onthe Net. Under standing themisfundamental to devel oping
key qualities in Net-based collaborative learning such as confidence, reliability, and
trust. We argue that: (1) Collaboration and social interaction develop in continuous
oscillations between abstract and meaningful frames of reference asto time and place.
(2) Such oscillations condition the creation of a double identity of writer and author
modes in social interaction. (3) Collaborative work creates an ever-increasing
complexity of interwoven texts that we have to develop strategies for organizing. (4)
One such important strategy isthe negotiation of rolesamong the participants. Having
established this theoretical framework, we discuss how to deal with these conditions
in an actual Net-based learning environment, the Master of Computer-Mediated
Communication program at Roskilde University, Denmark.
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| ntroduction

Our reason for moving an academic program from aconventional setting to the Net was
totry to solve some problemsinherent in aparticular kind of open-university education.
Basically, these problemshad to do with coordination of work intimeand place. Our initial
approach was a practical one, and with hindsight we may have been guilty of relying
rather naively on the power of new technology to remediate familiar routines, i.e., to
“translate” theminto the new medium, expecting themtowork in muchthefamiliar way,
but hopefully better (Bolter & Grusin, 1999). Complex tasksdo not lend themselveseasily
to an unproblematic remediation, and in moving from the physical world to the Net, we
have cometo realizethat problemswith time and place remain, but that they become of
adifferent order.

Reflecting on our practice, wewill discussdifferent timeand placeinterrelationsasthe
key fundamental factors affecting the Net-mediated | earning environment. Further, we
will examine how they influenceidentity and trust, both of which in our experience are
essential for successful collaboration in a Net environment. In collaborative learning,
thereisevery indication that social relations based on distinct identity and the building
of trust encourageinteraction, dialogue, and reflective practices. Thequestion therefore
ishow the process of remediating learning activity from al ocated and shared context such
asalectureroomto adisplaced networked environment i nfluencesfactorssignificant for
social relations such as identity and trust. In this examination, we will draw on social
theory and philosophy ontimeand place (Adam, 1990, 1995, 1998; L atour, 1988a, 1988b,
1998; Mead, 1929,1932; Mead, Morris, Brewster, Dunham & Miller, 1938; Rama, 1999) and
on social interaction, discourse, and intertextuality (Fairclough, 1992, 2003; Jensen,
20014, 2001b; Mead, 1934/1970, Mead et al ., 1938; Stacey, 2001). A brief guidetothis
theoretical framework may not be amiss.

Barbara Adam’s (1990, 1995) integrating theories from the natural and social sciences
with the philosophy of time has shown how essential and useful the understanding of
timeisto social theory and with that the basic understanding of any human activity and
social interaction. George Herbert Mead’ s (1932) philosophical analysis of time based
on a phenomenological approach influenced Martin Heidegger in his philosophy on
“Seinund Zeit,” anditisstill aclassic when it comesto understanding time asahuman
and social phenomenon. Mead (1934), Mead et al.(1938) through his symbolic
interactionism also provided a new way of understanding human interaction and
especially cooperation. Hans Ramo (1999) has applied a philosophical and Aristotelian
conception of time and placeto virtual organizations. Thus, he exemplifiesthe Aristo-
telian distinction between abstract and meaningful time and place, which also has
influenced 20" century philosophy. Norman Fairclough (1992, 2003) introduced the
concept of intertextuality to discourse analysisin order to emphasize the social nature
of any text. The concept of intertextuality isuseful because social interaction onthe Net
isvery often expressed in patterns of interrelated text. Finally, Bruno Latour’s (1988b)
thoughtsontimeandidentity areintroduced, particularly hisdistinction betweenawriter
and an author mode or identity, which isrelativeto different relations of time and place
(1988h).
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Net-Based Learning at Roskilde
University

Beforeembarking on thediscussion of timeand place, wewill describebriefly the setting
aswell asthe academic programsthat provide our empirical material.

In its three decades of existence, Roskilde University, Denmark, has developed and
refined apedagogy focusing oninterdisciplinary problem-oriented project work done by
studentsworkingin groups(for ashort description, see Cheesman & Heilesen, 1999). In
its conventional face-to-face form, studies of this nature require students to work
together quiteintensively on-campusin buildingsactually designed for groupwork. The
challengeinintroducing Net-based education hasbeentotransform and remediateawell-
functioning university culture to the computer medium. The possible reward has been
to make academic programs available to students unable to attend classes and group
meetings at set times and at specific locations.

In the mid-1990s, the Institute of Communication Studies, Journalism, and Computer
Science began devel oping a Net-based, open-university, part-time program in commu-
nication studies. It was launched in 1996 as InterKomm+ (as of 2003: Master of
Professional Communication, http://www.mpk.ruc.dk/), andin 2000 it was supplemented
with a master's degree program in Computer-Mediated Communication (http://
www.mcc.ruc.dk/, for ashort description, see Cheesman & Heilesen, 2001).

Both programs combine face-to-face meetingsat six or seven annual weekend seminars
with“Net seminars” involving assignmentsto be doneasgroupwork (four tofiveweeks
each) and a one-semester self-defined project usually also done as group work. In the
Master of Computer-M ediated Communication program, which we will befocusing on
in thischapter, aclass consists of 16 — 24 studentswho work together in groups of three
to five for short assignments and two to six for large projects. An assignment consists
in producing apaper, awebsite or aPowerPoint presentation on asubject defined by the
teacher. A project involveswriting a paper (30-60 pages depending on group size) on a
subject approved by the teacher and also in developing a product (e.g., a website or
multimediaapplication).

As technical platform, we use Basic Support for Cooperative Work (BSCW, http://
www.bscw.de), whichisageneral -purpose system for Computer-Supported Collabora-
tive Work (CSCW). Apart from being particularly suitable for supporting project work
(Sikkel, Gommer, & van der Veen, 2001), BSCW also imposes no implicit or explicit
pedagogical restraints and offers an extremely configurable user interface — both
somewhat unusual but useful qualitiesin e-learning software.

Extensive evaluations of our Master’s program have shown that most students will
supplement the use of BSCW with other means of communication, either electronic
(email, chat) or conventional (telephone, face-to-face meetings). Thus the program
should perhaps be characterized as a Net-supported rather than a purely Net-based
program. Not being on the Net exclusively, but only when it serves a purpose, does not
suggest failure to us, but is rather evidence of a maturing use of new media. New and
interesting hybrid formsof educationareevolving. Inthischapter, however, wewill focus
only on the Net-based communication.
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Time, Place, and Identity

Timeand placearebasic conditionsinany humanactivity (Adam, 1990, 1998; Mead, 1932,
1934/1970, Mead et al . 1938). Visionsabout theinformation society tendto claimthat the
networked learning environment offers a great deal of freedom and flexibility, if not
actually independence of time and place. Aswe have described above, such ideaswere
not far from mind when we first introduced Net-based open education.

Certainly, when physical presenceisnolonger required, changesoccur inthecontrolling
institutional structuresand the synchronization of activities (both characteristics of the
industrial age learning environments), and they are supplemented with a notion of an
abstract time and space relation in a cyberspace or virtual space. Understanding the
changes aswell asthe new time and space interrelationsin the networked environment
isfundamental to understanding how social interaction unfoldsin such an environment
and thus, by extension, how wecanimproveonthe*habitability” of the Net environment.

Problems of Time and Place

In Net-based | earning, studentsand teachersare not liberated fromthe constraintsof time
and place. Onthecontrary, they may becomepressing problems. Thiswasdemonstrated
already inthe early years of Net-based learning ininterviewswith pioneersin thefield
(Jensen, 1991, 1993). In those days, technical problemsloomed quite large, but then as
now the truly time-consuming tasks were to understand and practice new ways of
communicating, coordinating, and cooperating in an environment characterized by
urgency. Net-based communication allows for prompt exchanges, and usually the
participants expect nothing less. In order to deal with a pressure that easily becomes
constant, strategies have to be developed for scheduling response and moderating
expectations. Asillustrated by the common experiencethat even minor deviationsfrom
the rules cause frustrations, networked | earning makes heavy demands on the predict-
ability of communication—and withthat thereliability that inspiresconfidenceandtrust.

Subsequent qualitative video analysis of networked learning hasreinforced theimpres-
sionthat thelearning activitiesarefar from being independent of timeand place (Jensen,
1994, 20014). Of coursetheplaceisdifferent. A computer screen hasreplaced the physical
roomwithitsconventional educational technologies. But behind the screen, soto speak,
arenot only learning materialsand tools, but al so the teacher and one’ sfellow students.
They too inhabit the space and emerge face-to-interface, although now in the shape of
complex patternsof intertextuality (see Figure 2). Furthermore, the complexity of these
patternsis constantly growing as the collaboration and social interaction of Net-based
project work develops. Such activities naturally require some kind of synchronization,
and we have thus observed that in the face-to-interface situation there is a strong need
for dealing with time-related questions, a need that may in fact be greater than in a
conventional classroom setting.
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A Matrix of Time and Place

As suggested above, a new relation to time is brought about by the transformation of
place from a physical room to a computer screen that istheinterfaceto avirtual space,
which isin fact not altogether abstract. The actual architecture of virtual space is not
central to the discussion of time/space interrelations. But being important both for the
design and implementation of Net-based learning, we will offer some reflections on
metaphorical spacein an excursus (see p. 65).

Tofurther discusssomeof theempirical observationsof timeand placeweshall introduce
a conceptual framework of time and place inspired by premodernist, preindustrial
societies. The framework is based upon an Aristotelian conception, but it isamodern
version that ismodel ed asamatrix of time and place by means of which we can analyze
and discuss new forms of organization such asvirtual environments (Ramao, 1999). We
shall use this conceptual framework for a discussion of some of the empirical observa-
tions.

The familiar ancient Greek concepts of time and place are “chronos’ and “topos,”
whereas the two related concepts, “kairos” and “chora,” have survived only in special-
ized terms. Chronos and kairos are both concepts of time, chronos being the abstract
chronos time, kairos the meaningful kairos time (Kairos was god of the favorable
moment). In the Aristotelian sense of the word, kairosis closely linked to the notion of
“phronesis,” which means wisdom and judgment. The “kairic” feeling for the right
moment is always connected with the wisdom and judgment obtained by acting in
concrete and meaningful practices. In the pair of concepts, “chora’ and “topos,” there
isasimilar distinction between the abstract and the concrete and meaningful. Chorais
a notion of abstract space, whereas topos refers to a concrete place.

In other words, time and place configurations may take the form of the following four
conjunctions of the abstract and the meaningful: “chronochora,” “chronotopos,”
“kairochora,” and “kairotopos,” assummarized in Figure 1.

Figure 1: A matrix of time and space manifold (based upon Ramo, 1999).

Abstract Space Meaningful Place
Abstract chronochora, abstract time chronotopos, abstract time
Time and abstract space. Purely and meaningful place
abstract and generally precisely regulated by the
applicable conjunction. clock.

Meaningful  kairochora, meaningful time  kairotopos meaningful time

Time and abstract space. Implies and meaningful place. A place
the ability to communicate world with implaced activity
and act on human “right regulated by the ability to
moments” in an abstract communicate and act on
space. human right moments.
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Negotiating Time and Place

In relating these concepts to Net-based |earning, we may start by observing that trust
isoneof themost important “ connectors” when physical presence nolonger enablesand
commits participants. If people meet only on rare occasions, connections are best
sustained if based on trust. Along with trust comes the phenomenon of timing or “the
rightmoment” inthekairic senseof the concept (Kirkeby, 2001). Trust emergesif action
and reflection are enacted and communicated at the right time. The time dimension of
networked learning thereforeisdominated by kairostimerather than thetime-schedul ed
chronos time of conventional learning environments. When it comes to space or place,
it is common to emphasize the chora quality (abstract space) of Net-based learning
environments and organization. If perceived from such a perspective, the networking
activity is not conceived of as being located and situated. Thus, on the face of it, the
networked environment should be characterized as kairochora according to the matrix
of time and space manifold (Figure 1).

Our empirical observation, however, divergesfrom thisaccentuation of abstract spacing
in the kairochora neologism. When observing networked learning activities from the
participants’ point of view, there is nothing abstract about the location of learning
activity. On the contrary, participants areimplaced and located by the interface beit at
their writingtable, inthekitchen, or onthetrain. They areinvolvedinmeaningful activity
inwhat can bedescribed asthekairotoposof thematrix (Figure 1). Occasionally they may
meet physically, but here-and-now |l earning activitiesare physically present inthewide
rangeof different symbolicand mediatedinscriptionswhichform patternsof intertextuality
on the computer screen (Fairclough, 1992, 2003; Latour, 1998). Students locate their
learning activity face-to-interface—on websites, in computer conferencing, and when
using collaborative toolsincluding awhole range of functionalitiesfacilitating coordi-
nation and cooperation.

So, inasense, networked learning isimplaced and situated although located differently
than traditional education. Timeisneither scheduled nor floating, both of which would
give rise to frustration, whereas institutional time schedules are transformed into
concurrently negotiated time and place relations accompanied by new rhythms of
communication. Socia relations and interaction are thus based on the concurrent
negotiation of theright moments, and that i sthetiming of activitiesand cooperation. This
kairicfeelingfor theright moment, or timing, isbest devel opedin concrete and meaningful
practices, if wearetobelieve Aristotle. Inthisview the coordination and synchronization
of collaboration and learning on the Net is best enacted if based on concrete and
meaningful practices rather than on abstract pre-scheduled and administrative proce-
dures. This suggests that both teachers and students should Iearn how to negotiate the
time and place related issues of networked learning.

Meaningful and Abstract Time and Place

Abovewe argued that negotiating time and placein networked learning isaccompanied
by new rhythms of communication. Let us use an example of text-based collaborative
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Figure 2: Left: Involved learning activity located face-to-interface. Thisisthewriter
mode of identity. Right: Patternsof intertextuality fromdialoguesin Net seminars. This
is the author mode of identity

work on the Net in order to illustrate these new rhythms, which are based on the
continuous oscillation between meaningful and abstract time and place/spacerelations,
between kairotopos and chronochora.

When preparing a contribution to the learning environment, the participant (student or
teacher) islocated face-to-interfacein aconcrete and physical environment (at home, in
the office, on atrain, etc.). No matter where she is located, as the writer of atext, she
continuously hasto identify with her writings and, in this process of identification, the
learning activity isimplaced and involved as the participant is engaged in meaningful
activity (kairotopos).

Next, inthecollaborativelearning environment, social interactiontakesplaceasthetext
written by the participant is submitted and circulated to the other participants so as to
makeresponsepossible. To putitinamoreformal way: participation meanswriting atext
(onacomputer) inaninterrelated processof identification and expressioninthereflective
practices of learning (Dewey, 1933), the text subsequently becoming part of a social
activity of gesture and response activities (Mead, 1934/1970) in the form of patterns of
intertextuality (the instantiation of which depends upon the system in use).

Along with this transformation, the identity of the participant changes from being a
writer implaced and located face-to-interface to becoming the author of atext repre-
sented in an abstracted environment of computer system time and space (chronochora).
In the Net environment, the participant takes part in the social interaction as an author
whoseidentity isconcurrently constructed in the process of social interaction—in even
more abstract terms, intheintertextuality of computer-mediated texts. Inthisabstracted
system of time and space, the identity of the participant when perceived as an author is
open to design and decision and thereby also to a diversity of expressions in shifting
roles and role plays.

Finally, there is again oscillation from the abstract system time and space to the
meaningful time and place interrelations of kairotopos, as the other participants settle
down to read, reflect on, and answer the posting of the first participant.
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The Double Identity of Writer and Author

The split of identity into writer and author modes or rather the creation of a double
identity in the oscillation between different frames of reference in time and place
interrelations (L atour, 1988b) isacharacteristic of communication and collaborationin
networked learning. M odes of identity or self-consciousnessin social interaction exist
also in face-to-face communication. They are well known from the analysis of the
simultaneous interrelations of the “I” and the “Me,” which are the two aspects of our
social identity that form the basis of any social interaction (Mead, 1934/1970; Latour,
1988b; Stacey, 2001).

What isdifferent isthe extension and prolongation of the double identity in rhythms of
oscillation betweendifferent framesof referenceintimeand placeinterrelationsin social
interaction. Theseextensionsand rhythmsmake possible new formsof interaction based
on designed and decided shifts of roles and advanced role plays. This is because the
interrelations of the“1” (writer mode) and the“Me” (author mode) in social activity are
clearly marked and easily differentiated in networked learning and thus open to
conscious design and decision.

The participant in Net-based collaborative work and the gestures (digital text) by which
she participates and creates her identity and self-consciousnessin the act of acting are

Figure 3: A cycle of gesture~response patterns in social interaction and the double
identities of writer~author and reader~writer when oscillating between meaningful
and abstract time and place.

M eaningful
(Kairotopos)
Writer Reader
s "
Author Response
"Me'
Abstract
(Chronochora)
Gesture A’:uth?r
Me
Reader Writer
1” |
M eaningful
(Kairotopos)
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distinctively differentiated from the way in which she perceives the other participants,
from their perception of her participation as an author of atext (in computer-mediated
intertextuality), and thus al so from their responses (social interaction). In face-to-face
communication and interaction, on the other hand, there is a concurrent and simulta-
neous interrelation between these processes, and meaning occurs in the ongoing and
immediate interpretations of the social activity when located within a shared frame of
reference as to time and place interrelations.

To illustrate these points, Figure 3 visualizes a cycle of gesture~response patterns of
social interaction across abstract and meaningful time and placeinterrelations. In order
totakepart in Net-based collaborativework, aparti cipant undergoesthetransformation
from the identity of writer in implaced and meaningful time and place (kairotopos) to
become an author in the shape of digital texts that are parts of the patterns of
intertextuality in the abstract time and space of the computer system (chronochora). In
computer-mediated communication, such atransformationisthe basic gesture of social
interaction. It only turnsinto agesture, however, if the author is perceived as author by
areader who acts in response to the gesture, and thus transforms from the identity of
being areader of the gesture to becoming awriter of the response (kairotopos). In such
patterns of social interaction anintegral part isconcurrent shiftsof role between writer,
author, and reader across different frames of referencein time and placeinterrelations.
Inour view, taking aconscious, exploratory, and experiential attitudetowardsthese new
possibilitiesof definingand designing different rolesaspart of learning activity isindeed
oneof themost inspiring challengeswe currently facein Net-based col laborative project
work.

New Rhythms of Interaction on the Net

As we have seen, successful acting and reflection in Net-based collaborative work
requires the ability to deal with the oscillation between meaningful/abstract time and
place, as well as some talent for juggling with double identities that may give rise to
unexpected and conflicting or contradictory interpretations. In face-to-face conversa-
tion, different rhythms underlie patterns of gesture~response or turn taking, and they
are of vital importance to our interpretation of the situation. If, for example, a pause
becomespainful or if something isenacted at thewrong timeinthewrong place, thenwe
can almost feel it physically asit influences our bodily rhythms. This of course cannot
be so in Net-based collaborative work. We are as yet unfamiliar with the rhythms of
communi cation that underlie computer-mediated communication, and hencetheinterpre-
tation of interaction patternsisdifficult. Ininteraction patterns, what isnot said or done
isasimportant asthat whichis. In conversation, pausesin and between turn takings are
as important as the words of the conversation. Pauses are pregnant with meaning, but
only if the participantsare ableto interpret that meaning, being familiar with therhythm
of the turn taking. In Net-based communication, on the other hand, it is difficult to
interpret the meaning of pauses, as there is no familiarity with the rhythm of the
gesture~response patternsof intertextuality. Trust arisesfrom mutual familiarity within
shared rhythmicity, asitistheprerequisitefor actingjudiciously, wisely, and at theright
moment. In Net-based collaboration and project work — as shown above — “Kairic
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rhythmicity,” and with that negotiated timing, groundssocial interaction based on trust.
Therefore, we need to know more about the right moments and the rhythms of commu-
nication that underlie interaction patterns when identity and roles are concurrently
changed across and between different time and place conjunctions.

Organizing Net Based Project Work

Having outlined a theoretical understanding of the fundamental conditions of time,
space/placeand identity in Net-based communication, we shall now discusshow to deal
with these conditions in an actual Net-based learning environment, the Master of
Computer-Mediated Communication program at Roskilde University. We do so by
focusing on some key issues. organization and synchronization, decision making, and
identity and roles.

Coordinating and Synchronizing Work

Coordination and synchronization of Net-based collaborative work take place in the
chronochora, whichis perfect for dispassionate scheduling. However, every individual
involved in the process is located in kairotopos at different locations, under different
circumstances, each with his or her own obligations and a schedul e of everyday tasks.
Thisprovidesfor amorecomplex situation thaninaconventional |earning environment.

Two types of synchronization can be distinguished, characterized respectively by
asymmetrical and symmetrical relations. Asymmetrical relations exist between teacher
and students. The teacher isin charge of overall planning and defines phases of work
and deadlines that the students must meet. To some extent this is a purely abstract
exercise. After all, theacademic program consistsof anumber of modules(seminars) with
terminal datesthat the studentswill just haveto accept. It should be noted, however, that
itisimportant to offer somelatitude. If thegranul arity becomestoofine, itislikely to have
adverse effects on the kairotoposreality of the students. A casein point: Initially in our
master’ sprogramweintroduced aweekly deadlinefor aprogressreport, indicating al so
that certain milestones had to be reached. As a result, the groups of students started
making their own frequent deadlines just to make sure that they could meet the weekly
one, theworst caseshaving adeadline every other day. Thisof course makesacomplete
farce out of the claim that Net-based studies are independent of time. The students had
never been morestressedintheir lives. Later wereduced the number of deadlinesto one
for short projects and three for long projects, and that proved sufficient to ensure
progress.

Ideally, symmetry characterizestherelations between students participating in project-
oriented group work. The group members are supposed to be peers and, within the
boundaries set for the project, they will haveto negotiate a“ project time.” Project time
ismeaningful timeinrelationtothetasksrequired and theactorsinvol vedin doing them.
Unliketheabstract timeof computer system and course planning, project timeis* owned”
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by themembersof the project group and to some extent, it isareflection of thekairotopos
of each individual.

Decision Making

Negotiating project time is just one of the tasks in project work requiring decision-
making. Making decisionsisan extremely difficult exercisein aNet-based environment,
one that illustrates well the kairotopos/chonochora dichotomy. Sitting in front of the
screen, it isnot easy to decide when a discussion in the abstract time/spaceisat an end.
How doweknow that all argumentshave been heard, that we all agree, and that we have
in fact reached a common understanding? Who should conclude the discussion and
how? If such questions cannot easily be answered, the discussion is likely to drag on.

A particularly apt examplefrom an onlinecourseat Roskilde University iswhenwegave
a group of a dozen students in an asynchronous discussion forum a choice of two
subjects to discuss. The meta-discussion of what subject to choose dragged on for five
days, leaving littletimefor substancein aone-week assignment (Heilesen, Thomsen, &
Cheesman, 2002). If the studentshad met face-to-face, the decision probably could have
been made in half an hour at most.

Having students meet face-to-face saves time and prevents misunderstandings. In our
master’ s program, all work on the net startswith a physical meeting where the students
discuss their understanding of the problem, prepare a plan of activities for the project
work, and decide on aset of rules. If physical meetingsare not possible, the second-best
solution is to use a synchronous means of communication.

When moving on to the asynchronous work form on the Net, completely symmetrical
relations between participants tend to become a problem. Of course the students are
equals when it comes to contributing to the learning environment, but even a small
measure of asymmetry inrelationsgoesalong way to make project work effective. Quite
often someone spontaneously takes charge to get things moving. But it may be better
to deliberately introduce a measure of asymmetry in the roles that the students should
assume as an integral part of project work. In this case, it involves designating a
coordinator who, as*“ master of the chronochora,” will beresponsiblefor organizing the
workspace and the time relations of the entire group. This does not rule out that
consensus should be aimed at in important matters, Only that someone hasto establish
the fact that a decision has been reached and make sure that it is acted upon.

I dentity and Roles

In the theoretical framework, we have distinguished between the “1” of kairotopos and
the “Me” of chronochora. As mentioned above, in the Master of Computer-Mediated
Communication program, so far we have insisted that the students should meet face-to-
face at the beginning of each Net seminar. Having met in meaningful time and placeto
discuss what is going to happen online, the students have formed an impression of the
personal and professional qualities of their fellow students far beyond what is possible
in apure online environment. They will also have agreed on how to define roles of all
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individualsinvolved inthe project. Thisexperienceisinvaluablein furthering collabo-
ration and building identity and trust on the Net. Still, when meeting in chronochora, for
better or for worse, the“Me" of theauthorsmay differ considerably fromtheface-to-face
experience, and rolestoo may be misunderstood or gradually displaced. Thus, evenwhen
founded on face-to-face acquaintance, the social relationships on the Net certainly are
complex and even quite vulnerable.

Awareness

Awareness is a Computer Support for Cooperative Work (CSCW) concept with many
different meanings (Schmidt, 2002). In the present context, it is seen as an important
means of strengthening the kairotopos aspect, meaningful timeand place. Awareness of
the activities of others and awareness of others being aware of you are essential in Net-
based collaborative work. A posting is but archived text until somebody reads it and
perceives you as an author. Once you receive aresponse, you have been established as
aparticipant with an identity — arole that hasto be asserted continuously, because not
just quality but al so the number and frequency of your postings help define your online
identity.

In an ideal collaborative Net-learning environment, participants are considerate and
respond quickly, if nothing else than with apolite show of “appropriate obtrusiveness”

Figure 4: BSCW has two history functions that help create awareness:. One showing
when and by whom a fil e has been modified, and one showing when and by whomit has
been read.
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(Schmidt, 2002) in the form of an encouraging note. Often, however, the project
workspace can be a very lonely place when you have made a contribution and no one
isseentoreact. Silencemay mean acceptance, indifference, or justinattentionrather than
rejection. Withthe absence of established cultural codesin computer-mediated commu-
nication, apause can bedifficult tointerpret, and you aremoreor lessstuck until someone
responds. The situation is aggravated if you have no idea whether or not your
contribution hasbeenread at all or, indeed, if thereisor recently hasbeen anyone present
intheNet environment. Some Computer Support CooperativeL earning/Work (CSCL/W)
systems offer technical remedies in the form of more or less developed “history
functions’ that record all events happening to an object in the system (Figure 4 shows
two such BSCW records). By indicating some, however potential, progress in the
gesture~response cyclefrom abstract towards meaningful, even asimple device of this
kind does establish the author as a participant in the social interaction and hel ps boost
morale.

Student Roles and Teacher Roles

Above, inseveral contexts, we have mentioned that deliberatel y assuming and acting out
roles isimportant in collaborative project work on the Net. It is a different and more
complex kind of role than the activity-dependent roles played by the participant, as he
or she constantly shifts between being a writer, an author, and a reader. They are not
totally unrelated, however, because the dichotomy of the “1” and the “Me” probably
facilitates assuming an online identity.

Student roles may be established on the basis of personality and inclination or from
deliberate choice. Astothefirst, itisacommon phenomenon in Net-based communities
to find all kinds of personalities ranging from helpful to aloof, from constructive to
sarcastic, from hyperactive to passive. In Net-based project work, the students are
interdependent, and thus truly deviant behavior threatening social interaction in the
group islikely to be censured. Still, in any group, there are different dispositions and
different qualifications, and this tends to materialize in a division of labor. However,
chosen roles should not be permanently tied to an individual’s professional qualifica-
tions. Rotation from project to project or at regular intervalsinlarge projects hel pseach
individual acquirenew qualificationsand experience and contributeto project work from
different points of view to project work.

There is a touch of game playing to choosing and defining a role as coordinator,
programmer, copywriter, editor, designer, librarian, etc., and bringing it to the Net to
developit further inthe continuing negotiationswith the other participantsinthe project.
But apart from being perhaps motivating, roles are also extremely useful in the Net
environment, where they contribute heavily to constructing identity and to stimulating
thework process, as each student understands what contribution is expected of her, and
the other group members know what to expect from her and welcome her contribution.

The teacher also has a variety of rolesto choose from — or, rather, live up to: advisor,
administrator, agent provocateur, coach, moderator, observer, and more. Theseareroles
to be played as needed in the context of project work. Sometimes one of them may even
bedel egated to the studentswhen, for exampl e, reviewing thework of aproject. No matter
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what roletheteacher constructsin the context of aproject, itisimportant that shesignals
a strong identity on the Net, i.e., that she is constantly monitoring events and can be
reached easily.

Primarily eachteacher hasto establishanidentity, partly by interacting with the students
and partly just by diligent use of the system (all activity likely to be keenly monitored
by the students). In addition, wetry to reinforce teacher identity by the simple means of
placing asubfolder withtheteacher’ snameonitineach project folder. Thisfolder serves
as amailbox for submitting reports, providing responses, and exchanging messagesin
general. Asarule, messages and files posted to the mailbox will be answered or at |east
acknowledged within aday. By adding ameasure of urgency and high predictability to
theexchanges, we hopeto encourage arhythm of communi cation emphasi zing kairotopos,
the meaningful time and place in which reflection and creative work takes place.

Another effect of the teacher’'s folder is that it naturally becomes a focus of the
synchronization with respect to workflow and syllabus, adding atouch of personaliza-
tion and with that possibly asense of obligationto thisotherwiseimpersonal scheduling
in abstract time. Finally, the teacher’s folder also is central in defining the rules for
communicationwith theteacher and for regul ating expectationsof her involvementinthe
project work in progress.

Conclusion

Reflecting on our practice in developing a Net-based academic program based on the
Roskilde University style of project work, we haveidentified somefundamental condi-
tions and a number of factors affecting the Net environment, most importantly:

i thedifferent framesof reference conditioned by theinterrel ationsof timeand place;

i the creation of a double identity of writer and author in a social interaction
oscillating between different frames of reference conditioned by time/placeinter-
relations;

i the development of strategies for organizing and reorganizing the complexity of
project work in the Net environment; and

i the need for organizing activities on the basis of negotiated rolesin the context of
the demands of a given project.

Thebrief discussion of thesefactorson the previouspagesisfar from exhaustive. There
isaneedfor further work, both of apractical and atheoretical nature. Herewewill suggest
some directions for such future research.

Interpreting time and place interrelations as fluctuations rather than permanent states
seems helpful in developing a better understanding of the dynamics of Net-based
collaborativework. Buildingon Ram¢’ s(1999) systematization of Aristotelian concepts
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of time and place, we have devel oped an understanding of complex time/place interre-
lation that—combined with theories of social interaction and sel f-consciousness—can
lead to a new understanding of what determines the construction of such key qualities
in Net-based learning as identity and trust. Further analysis of empirical evidence is
needed to test the explanatory power of these theories.

Above, we have suggested that complexity isacharacteristic of Net-based collaborative
work. We can observe the phenomenon but have yet to pinpoint the significance, singly
or combined, of the various obvious parameters such as group size, duration and nature
of thework, form and intensity of the communication, qualifications and work patterns
of the students and teachers participating. Animproved understanding of the processes
will not only help develop more effective strategies for handling complexity, it isalso
likely to facet our understanding of time and place in emphasizing the significance of
negotiating meaningful time/placerelations.

Two kinds of roles have been mentioned. We have already indicated the importance of
further clarifying the meaning of doubleidentity and the concurrent shiftsof rolesintime/
place oscillations in Net-based collaboration. But deliberate role taking is an equally
promising areafor further study. Theideaof organizing communication, coordination,
and collaboration on the basis of adiversity of roles negotiated and constructed by the
participantsin collaborative work is an insight that grew out of the theoretical analysis
of the way social interaction isinfluenced by the new rhythms of communication.

A prerequisitefor observing andlater analyzing social interactionin Net-based collabo-
rative work isthe availability of suitable software. The study of collaborative work on
the Net should go hand-in-hand with an effort to promote the design of CSCL/W systems
featuring advanced facilities for visualizing time/space patterns of interaction, an
awareness of whichmost likely will providefor amoreinformed way of interacting, and
with that creating the mutual trust that isindeed the heart of Net-based communication.

Excursus: Metaphorical Space

Most CSCL/W software makes use of spatial metaphors in an attempt to make the
chronochora dimension less abstract and thus more intelligible and appealing. The
importance of such metaphors may perhaps be overrated (Harrison & Dourish, 1996).
Certainly, not many userswill actually feel immersedinametaphorical spacedefined by
remediated 2- or 3-dimensional familiar units such as rooms and objects (classroom,
library, blackboard, assignment box, etc.). Such metaphorical spaces and objects do
however provide an organizing principle that is easy to understand. Devel oping strat-
egies for handling complexity in cyberspace iswhat really matters.

Spatial metaphors may feel comfortable, particularly to novices, but they do not by any
meanshaveto beelaborate. Project work in our master’ sprogramtakesplaceinaCSCW
system, the basi ¢ metaphor of whichisafilearchivethatisrather similar tothat onaPC
(e.g., Windows Pathfinder, Figure5).

A hierarchy of folders may not seem appealing asaspatial setting for social interaction,
but it is quite flexible in providing for organization on two levels. On a basic level, it
compartmentalizes abstract space exhaustively, suggesting that all elements can be
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Figure 5: BSCW hierarchy, from program level to student project level.
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arranged according to simple and readily understood spatial relations such as“ outside
—inside” containers (folders) and “higher —lower” in the hierarchy of folders. On the
higher level of providing organization, the hierarchy of folders allows teachers and
students freely and constantly to organize and to reorganize structure and contents.
Empowering the participants to control the environment is important in Net-based
learning in general and in project work in particular. Working asagroup on aproject in
real life or onthe Net will nearly alwaysinvolve dynamically adapting an organization
to changing requirements. In doing so, the available “ space” is turned into meaningful
“place” —tousethecatchphrase of Harrison & Dourish (1996): “ Spaceistheopportunity,
and place is the understood reality.”

Inour master’ sprogram, wetry toimpose aminimum of structurein order to encourage
the studentsto take charge of organizing their Net environment. From the outset, and as
theacademicyear unfolds, we create anumber of top-1evel foldersfor “ administration,”
“news,” “technical matters,” andthelike, aswell asashallow hierarchy of foldersfor “ net
seminars’ and “project work” (subdivided into groups). Within this rather prosaic
metaphorical space that identifies the building blocks of the program, the groups of
studentsarefreeto createtheir own hierarchiesof folders, adding, if they wish, their own
metaphorical space.
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Complexity

Computershandlecomplexity —and al sofoster complexity. Intheunrestricted metaphori-
cal project workspace on the Net, complexity increases rapidly as the students start
working on their projects. Social interaction by means of patterns of intertextuality is
likely to remain meaningful and useful only if the workspace is supervised and reorga-
nized constantly. An analogy would be the selection, ordering, and editing necessary
to produce a written, concise and generally intelligible summary of a discussion or a
meeting. Movingtextsand reorganizing established folder structuresmay add somewhat
to the cognitive load of the students, but, as mentioned, being able to reorganize space
into a meaningful placeis essential in project work, and if it is done as part of a well-
understood social process, it should not cause confusion.

Organizing strategies can emphasize divisions according to theme (tasks, archives,
functions) or chronology (phases, time-spans, deadlines, history). Usually a project
involvesboth organizing principles, either of which may be governing. A project phase
model reflecting dependenciesisuniversally recognized asbeing clear and efficient. But
inasmall project a hierarchy of subject folders and project diary may suffice.

History is a form of chronological organization that is burdensome in conventional
project work, but easy toimplementinaNet environment whereitisasimpletask to store
and retrieve masses of information. It may have the form of (automatic) file versioning
or of manual reorganization into current and dated material. In either case, it offers not
only documentation of the work process (and a chance to reflect on it), but also
reversibility, afeaturethat islikely to stimulate experimentation and to makeinterdepen-
dence easier to cope with for the students.

Moving files and reorganizing folder structure in the abstract space and time of the
computer system inevitably affects the interpretation of the social interaction, and
therefore it is likely to cause major confusion among the group members if it is done
unexpectedly. The group therefore has to agree on rules on when, how, and by whom
structural changes should be made. This is one of the many situations in Net-based
project work whereit isimportant to establish and continuously negotiate roles for the
various members of the group.
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Chapter |V

TheCollectiveBuilding
of Knowledgein
Collaborativel ear ning
Environments

Alexandra Lilavati Pereira Okada
Pontifical Catholic University and Dante Alighieri School, Brazil

Abstract

Theintention of this chapter isto investigate how collaborative |ear ning environments
(CLEsS) can be used to elicit the collective building of knowledge. Thiswork discusses
CLEs aslively cognitive systems and looks at some strategies that might contribute to
the improvement of significant pedagogical practices. The study is supported by
rhizome principles, whose characteristics allow us to understand the process of
selecting and connecting what is relevant and meaningful for the collective building
of knowledge. A brief theoretical and conceptual approach is presented and major
contributionsand difficultiesabout collabor ative | ear ning environmentsar e discussed.
New questions and future trends about the collective building of knowledge are
suggested.
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I ntroduction

A few years ago, in the beginning of a discipline at alarge university in Sao Paulo, a
professor asked if his students would like to use a virtual learning environment. His
intention was to promote discussion, group learning, and more interaction towards
collaborative learning. Then, one of them said, “I prefer just face-to-face classes.
Interacting in virtual environment means spending more time.” Although one of the
great advantages in virtual learning environments is communication anytime from
anywhere, some participants reveal ed that such flexibility provokesintensive interac-
tions, information overflow, difficulty inorganizing what isrelevant, and consequently,
time becomes agreat problem.

Duetotherapid growth of onlinelearning and theincredibl e increase of information on
the Web, devel oping methodol ogiesto build knowledge collectively, articul ating what
ismeaningful, hasbeen quiteessential to eliciting better collaborative strategiesinonline
courses. For that, | have been investigating how to manage information overflow and to
incentivize collective building of knowledge through virtual learning environments
using the software Nestor Web Cartographer (www.projeto.org.br/nestor/) and other
freewareresourcesavailable onthe Internet (Okada, 2001, 2002).

The purpose of this study isto develop strategies for designing and mediating collabo-
rativelearning environmentsfrom anet of knowledge perspective. Thisnetwork perspec-
tive is supported by some characteristics of cyberspace, which not only highlight the
intersection of oral and written language with memory, but also facilitate the process of
weaving the meanings offered by subjects into a collective building of knowledge.

Asatheoretical basisfor the comprehension of collective building of knowledge, some
authors have been selected, such as: Humberto Maturana and Francisco Varela, who
consider knowledge a biological phenomenon of which knowing, being, and living are
inseparabledimensions; Paulo Freire, who defines knowl edge as conscious reading and
rewriting of theworld by the subjectsthemselves; and Pierre L évy, for whom knowledge
isacomplex net where technical, biological, and human actorsinteract all the time.

In the light of the above theories, we have tried to unveil the practice behind virtual
environments created during aworkshop about the software Nestor Web Cartographer,
asubject of the Education post-graduation course at Pontifical University of S&o Paulo.
The participants of theworkshop weretwo professors, doctorsin Education, and twelve
post-graduateresearch studentsfrom Education and other areassuch as Administration,
Computer Science, Communication, and Semiotics. One of the studentswasinvited by
the professorsto organizetheworkshop. Thedatacollected onthesix environmentswere
mapped and analyzed (14 descriptions about the participants, 130 forum messages, 173
emails, 15 webmaps, 10 websites, 19 papers, and all feedback commentsrelating to the
group tasks and learning environments).

The methodology used to develop this investigation was based mainly on qualitative
research. Itinvolvesdescription andinterpretation of dataobtained during theworkshop
frominteractionsandreflectionsof all researchers(teachersand students). Not only were
the results analyzed, but the processes were also investigated to reveal how virtual
learning environments can elicit the collective building of knowledge. Thus, interrela-
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tionsbetween subjectsor between subjectsand objectsintheir multipleinterfacescould
be better understood.

Attheend of our study, someimportant findingsthat emerged fromthe Virtual Learning
Environment (VLE) Workshop are presented that make collaborativelearning environ-
ments contribute to the collective building of knowledge: aclear and common purpose,
self-organization, collective building, contextualization, argumentative consensual dia-
logue, pleasure, and well-being.

Overview of the Course

The Nestor Web Cartographer Workshop was a course offered as part of the subject
Epistemol ogy and Computer Usesin Education of the post-graduation program, Educa-
tion - Syllabus at PUC University of Sdo Paulo.

Nestor Web Cartographer, developed in France by Romain Zeiliger, is a graphic web
browser-an editor of HTML pages and a cartographer with synchronous and asynchro-
nous resources that supports collaborative learning. This software was developed to
promote the construction of apersonalized web space. For that purpose, it dynamically
buildsaflexibleand navigableoverview map of the hyperspacewhen usersinteract with
it. Inturn, users can rearrange the map creating new objects: documents, links, annota-
tions, sub-maps, tours, search keywords, and conceptual areas. Consequently, it allows
users to solve their own navigation problems: identifying documents, delineating
pertinent materials, organizing linksinto categories, and selecting information through
contextual navigational (Okada& Zeiliger, 2003).

Figurel: Nestor Web Cartographer. Freedownload: http://www.gate.cnrs.fr/~zeiliger/
nestor.htm.
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Thissoftwareencouragesuserstoreflect ontheir interactionswith aninformation space,
to discuss those interactions with annotations, to collaborate with others through the
sharing of tours and annotated maps, and to apply their own methodologies to build
knowledge-based structures. Zeiliger, Belisle, and Cerrato (1999) emphasi ze six impor-
tant issues about this software:

1  Representing Self-Navigational Experience: Every visited document isrepresented
asasymbol (icon). Userscanrearrangethelayout del eting the non-significant web
pages, changing theicons, grouping themin conceptual areas, and creating arrows
to connect information.

2 Constructing a Personal Web Space: Users can create web pages using Nestor
Editor, insert the converted maps, and weave them with the public network. They
can build thematic maps and develop personal hypertexts about what is relevant
and meaningful.

3 Note-taking: Users can attach annotations to every visited public or personal
document. When an annotated document isvisited, the corresponding annotation
isdisplayed in aseparatewindow—"thebag”; avisibleclipboard can be used al so
to select and gather important information during the navigation process.

4.  Creating KeywordsObjects: Userscanalsoinsert keywords, areas, and sub-guides
inmaps. Thecreated keywordsareautomatically searchedinthevisited document’s
text and highlighted when found (both on the map and in the document). Thisis
especially useful when users want to seek relevant information.

5. Creating and Saving Navigational Objects: All objects created by users (maps,
keywords, conceptual areas, annotations, and routes) can be saved to an HTML
file, retrieved, and published. Those objects are considered as “navigational
objects” because they can serve to initiate new navigational operations.

6.  Sharing Maps: NESTOR allows users to build maps collectively using synchro-
nous and asynchronous resources and also to share objects published in the
cyberspace. Nestor users can construct meaningful information through com-
puter-mediated communications and collaborative navigation.

The aim of the workshop was not only to demonstrate the software Nestor Web
Cartographer in order to devel op maps of investigation, but also to go deeper into some
theories following participants’ expectations through our own collaborative environ-
ment that we created by using just freeware resources available on the Internet.

All studentsand teacherswere encouraged toinstall thisfree software and to participate
in the workshop outside of class time. The student responsible for the workshop
developed the environment about Nestor Web Cartographer using the same software.
The professors created the subject’s environment to discuss theory and practices and
thetwelveresearchers, organized in four groups according to their interests, devel oped
four environments about autonomy, collaboration, pedagogical mediation, and
interactivity. The six environments were connected with each other and could be
accessed by everybody.
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Figure2: Epistemol ogy and computer usesin education subject organized by professors
Maria Elizabeth B. Almeida and Maria Candida Moraes PUC-SP 2001.
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Background for Collaborative Learning
Environments

What isaVirtual Learning Environment? What attributes constitute a“VLE"? Many
authors, for example, Colin (1999), and Britainand Liber (1999), definevirtual learning
environments as software packages installed in a server to administer the learning
process (interactions, information access, discussion, support. etc.) into an integrated
environment. The purpose is not to reproduce the same environment of the classroom,
but to offer technological resources to facilitate the apprenticeship.

Maturanaand V arela(1980), both biology researchers intheautopoietic theory, consider
environment as alife organization. Organisms are adapted to their environments, and
their organizationrepresentstheenvironmentinwhichthey live. Tothoseauthors, living
systems are units of interactions that exist in an ambience and are essential for its
mai ntenance as a unit. And considering the biological point of view, itisimpossibleto
understand those unitsindependently or outsi de the ambience with which they interact.

DodgeandKitchen (2001, 2002), both cybergeographers, define environment asaspace
of interactions, places of production and consumption that are recognized by their own
relationsinside and outside. They emphasize that our livesare rooted and given context
by placeswelivein, thecommunitiesweinhabit, thesitesof our homes, work, andleisure,
and are shaped by complex soci o-space processes that operate across many scales, from
local toglobal. Inturn, spacesare produced and given meaning through social practices
creating places.
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Figure 3: A schematic of a prototypical VLE by Britain and Liber (1999).
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Using the conceptual approach by those authors, we can define virtual learning
environmentsasanetwork of technol ogical, human, and biol ogical componentsandtheir
interactions. Thus, it isimportant to consider virtual learning environmentsnot only as
technological resources (computers, modem, connectors, web servers, software, web
services, synchronous and asynchronousinterfaces), but also all participants (teachers,
students, guests, technicians, specialists, and apprentices, including their interactions),
the traffic of text, documents, images, sounds, the sharing of messages, the forum of
discussion, the registering of databank and forms, the access of websites, and all
information.

Thisinformation flow describesan interactivelearning processand could not have been
completed inisolation. Virtual learning environments begin to reveal the development
of anew paradigm of education: thetransformative nature of thelearning processwhere
students and teacher can learn and contribute to each other. Consequently, a network
of interactions and collaborative attitudes between all participants can be formed,
through which the process of knowledge building is collaboratively created.

Maturanaand Varela(1980) consider living systems as emergent from or constituted by
the interactivity of beings, not as a priori abstract units. The authors define social
systems as abundle of specificinteractionsamong its participantsrealized primarily in
linguistic consensual domains. Those interactions (e.g., regarding frequency, connec-
tivity, membership) definethecharacter of asocial system. To Maturanaand Varela, the
social system exertsinfluence uponindividual participantsthrough affordancesfor and
regularities in their interactivity, and this influence is recursively exercised upon the
emergent social system through the participants' ongoing interactions.

About social systems, Dodge and Kitchen (2001) emphasize that information and
communication technologies (ICTs) allow the reconfiguration of space-time relations
and radically restructure the materiality and spatiality of space and the relationship
between people and place. It is possible to interact anywhere, any time, changing any
kind of information quickly and cheaply, and everybody can be emissor and receptor at
the same time. It means a new way to build knowledge, interlacing thought in diverse
facets, collectively and with autonomy.
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Figure 4. A schematic of a prototypical VLE as a living system.
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Considering VLE asasocial system whose characters are defined from itsinteractions,
and based on the studies of Mason (1998), we can realize three model s of environments:

. Instructional. The level of online interaction is low, concentrated between the
student and the material, or the student and the teacher. The core of the environ-
ment is the contents, which are already produced. The methodology is based on
tutorials; thismodel reflectsthetraditional teaching environment. Theknowledge
is built through readings and memorizing by individuals.

. Interactive. The level of online interaction is high among all participants. The
environment contentsare produced during the processthat involvesactivitiesand
online discussions. The groups build knowledge through consensual dialogue.

. Collaborative. The level of online interaction is very high and centered around
collectiveactivitiesand common purpose. The environment contentsare dynamic
and are determined largely by individual and group needs. The knowledge isthe
result of collaborative activities, discussions, consensual dialogue, joint assign-
ments, and common challenges by teamwork.

Based on the Maturana and Varela's (1980) theory about cognition as a biological
phenomenon, it is possible to associate collaborative learning environments as a
cognitive system whose organization realizes and produces the network of interactions
in which it can act with relevance in order to keep its existence. “Living systems are
cognitivesystemsandlivingasaprocessisaprocessof cognition” (Maturana& Varela).

According to autopoiesis theory, a cognitive system needs to manage its complex
context to maintainitsexistence. Theworld that any organizationinhabitsismuch more
complex than the organizationitself, and the variety of organizationismuch larger than
variety of organism. Therefore, in order to keep itself lively, a cognitive system can
amplify or attenuateitsvariety, enlarge or reduce its domain of interactions, by making
itsinternal states modifiablein arelevant manner.
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Figure 5: Collaborative learning environments as a living system.
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Figure 6: Collaborative learning environments as a self-cognition organism.
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Taking the virtual learning environment as a cognitive system, its characteristics
(members’ roles, purposes, context, common interests, etc.) define itsidentity and its
initial structure (interfaces, communication channels, design, contents, etc.) to keep the
environment’ s existence. Participants also have their own characteristics (personality,
skills, difficulties) andinitial states(time, motivation, expectations, intentions, interests).

Thekey problemfor acollaborativelearning environmentinmaintainingitself asalively
cognitivesystemisto know how to manageitscomplexity and thecontextinwhichitfinds
itself.

Complexity, according to Morin’ sstudies, has provoked an important discussion about
the relationship between order and disorder and new ways to deal with this. Some
aspects, such as the unforeseen, uncertainty, ambiguity, and subjectivity, are increas-
ingly being studied in the social and natural sciences. Ordered and linear conceptions
of universe, nature, and human civilization have been dismantled (Demo 2002; Morin &
Kern, 1999). The sciencesof chaosand complexity show ustheprofound role of disorder
and theimportance of knowing how to create new alternatives, to innovate, improvise,
organize, and self-organize, to disorganize and reorganize, as a constant dynamic and
non-linear process.

After reflecting about learning environmentsasacognitiveliving system, itisimportant
to discuss how knowledge can be built collectively. What does net of knowledge mean?
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Theoretical |ssues about Knowledge as
a Network

Web of knowledge and knowledge in network are constructs that result from the
flexibility, plasticity, interactivity, adaptability, cooperation, sharing, support, and self-
organization that characterize the knowledge-building process (Moraes, 1999). The net
metaphor seemsto be the key to the emergence of knowledge asanew interdisciplinary
work. To understand isto apprehend the meaning by seeing the relations among things.
The morerelations can be established between one topic and other areas of knowledge,
thecloser that topicwill betoitsthorough meaning, toits“completeness.” Suchrelations
connect different topicsin anon-linear way. In other words, the meaning of atopic“X”
can be apprehended through multiple relations established between “X” and other
topics, “A”,“B”,“Y",“M”,and“G", those being or not being thereferencesin thetopic
that is studied (Machado, 2000).

There are six important principles about the concept of net and rhizome presented by
Deleuzeand Guattari (1987) and Pierre Levy (1994):

i Metamorphosis - there is the need for a constant change.

i Multiplicity - the components and interconnection have multiple scal es.
i Heterogeneity - the structure is always different.

i Exteriority - the feeding information should come from outside.

i Acentrism - there is no beginning, no end, and not one center but mobility of the
centers.

i Proximity - theinteraction allows association of components.

Themetaphor of network and rhizome allowsto associate threetheoriesand to conceive
the building of knowledge astheresult of biological, social, and technological process.

Maturana and Varela (1980) consider knowledge a biological phenomenon, of which
knowing, being, and living are inseparable dimensions. The living being can develop
knowledge:

i through the dynamic and flexible changes of the components (metamorphosis);

i as aprocess where components produce multiple dynamics of production (multi-
plicity);
i from the operation of different components (heterogeneity);

i asresulting of internal and external interactionsto keep the structural congruence
(exteriority);
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i by configuring enterprise (re-)engineering practices for mutual orientation and
self-organization (acentrism); and

i through the interaction that allows association of components (proximity).

Paulo Freire (1987) defines knowledge as a social process of conscious reading and
rewriting of the world by the subjects themselves. People can devel op knowledge:

i by transforming the reality for an equal and just world (metamorphosis);

i through decodification asamulti-dimensional step wherethereisbreaking down
of the knowabl e object for critical analysis and future action upon this reflection
(multiplicity);

i as a way to achieve critical consciousness through the consensual dialogue
considering different opinions and points of view (heterogeneity);

i through dialectical movement of reflection and action managing the pluralities
within, across, and outside communities with different interests (exteriority);

i by being co-learners—both teacher and students must participate in and be
responsiblefor their learning process as social-historic subjects (acentrism); and

i by coming closer to the object and to each other. Humans are the only beings
capabl e of being both objects and subjects of the relationships woven with others
and with the history that we make and that makes and remakes us (proximity).

PierreL évy (1994) emphasi zesthat knowledgeisacomplex net wheretechnical, biologi-
cal, and human actorsinteract all the time. Web users can weave knowledge:

i in a continuously space of changing: the cyberspace;
i by building anetwork of information in multiple scales (multiplicity);

i by interconnecting different components: sounds, images, text, ideas, thoughts,
etc. (heterogeneity);

i by feeding information even outside the web as experiences, practices, other
exampleslived (exteriority);

i by navigating and building diverse hypertext and journeys in the cyberspace
without a specific beginning or end (acentrism); and

i by logging on and interacting with anybody, anywhere, and anytime (proximity).

In fact, those principles can be considered as the essence of I nternet, non-linear access
of information and non-linear building of knowledge. It also allowsthe association of an
unimaginableamount of information routes. All those characteristicsall ow understand-
ing of how the interaction can occur and how the environment can maintain itself.
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Figure 7: Knowledge as a contemporary network.
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This networking approach, based on a biological, social, and technical notion of
knowledge, can offer auseful framework for conceptualizing thepluralistic and dynamic
nature of cultural knowledge. Considering thisaspect, it isnecessary to recognize that
knowledge can devel op better within an unpredictable and complex world.

The knowledge must be built to reduce and to overcome uncertainty. Consequently,
theories must be questioned and criticized in order to be substituted for abetter one, and
then, knowledge can be improved into a complex and more advanced level whileitis
deconstructed.

Moreover, questioning is not only to show emptiness and inconsistencies, it is also
meant to seethrough other angles, points of view, different contexts, and multiplelevels
in order to create new alternatives.

Inthisway, it is essential to investigate how to engage co-learners into weaving a net
of meaning collectively. How can environmentselicit collective knowledge building as
anetwork of meanings? What are the strategies for designing and mediating collabora-
tive learning environments from a net of knowledge perspective? For that purpose, all
datacollectedinthevirtual learning environmentswere mapped and analyzed alongwith
all the feedback comments.

Finding Results about Collective
Building of Knowledge in VLE

The six environments created by students and teachers during the workshop were
developed using just free software available on the Internet. Web pages and web maps
were built using Nestor Web Cartographer; the discussion, using ForumNow; the
information exchange, using Y ahoogroups.
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About collected data, it was found that:

° Inthefirst weeks, teachersand | earnerswhoserolewasto mediate the environment
interacted much more than others. About 173 emails were sent:

o 33% were sent by students: 9% activities doubts, 9% technical support, 8%
suggestions and new ideas, 7% reflection about environment.

o 67% were sent by teachers: 20% reflections and questions about the
environments, 18% feedback (support and answers), 14% reflections and
guestions about activities, 13% incentive.

i After the first month, messages in forum were more frequent than e-mails, and
students interacted much more. About 130 forum messages:

o 28% weresent by teachers: 11% questions, 9% feedback and reflections, 8%
incentive.

o 72% were sent by students: 23% Theories (questions and reflections), 17%

Maps and papers, 12% Nestor software, 10% others (incentive, absent
reasons, etc.).

i Of the theories presented in the 19 papers and 15 maps: 27% references expected,
63% new references.

To analyzethe content of these outcomes, aqualitative research approach was adopted,
and investigation methods consisted of document analysis, interaction observations,
and description and interpretation of the co-construction process. Over four months,
datawascollected during theworkshop from six environments. Theresultswereanalyzed
and the process was investigated. This allowed interrelations between subjects or
between subjects and objects, in their multiple interfaces, to be better understood.

The focus of the study is on how virtual learning environments can be used to elicit
collective building of knowledge. Six important issues could be observed:

i common and clear purpose;
i contextualizing;

i self-organization;

i argumentative dialogue;

. co-construction; and

i pleasure/ well-being.
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Common and Clear Purpose

In the beginning, teachers intended to find a way to weave theory and practice about
Epistemology and Education. The students wanted to go deeper into some theoriesin
order to improve their research.

The first week of the workshop was very difficult, because it was not the students’
spontaneous option, and the environment was new and unknown to them. Interaction
was very poor. Although the aim of the workshop was to facilitate the process of
researching and to allow a theoretical and practical approach through the software
Nestor Web Cartographer, a common purpose among all participants had not yet
appeared. It could be realized that just the workshop intention and authentic activities
were not enough to guarantee the participants involvement.

For learnersto become actively engaged with each other, they wereinvited to introduce
themselves, to write about their interests, expectations, experiences, and preferences.
When the students started to discuss and to build maps about their preferred theories,
common interests were identified so they started to exchange maps and to share
bibliographic references. Consequently, they became more involved, not only in the
workshop but also in collaborative action.

This process allowed four themes of interests to emerge: interactivity, collaboration,
autonomy, and pedagogical mediation. Then, they organized four working teams and
started to build their learning environments using the same free resources.

After clearing up the purpose in their environments, the participants started to interact
not only in their own working team, but also in others, bringing related issues. It could
be realized that common purpose contributed to increased trust, to communicate with
confidence. and to develop authentic presence. Expressing it clearly in their own
environment allowed devel opinginitiative, collaborativeaction, and continual learning.

Contextualizing

Environmentsexist intheir own particular context. Cognitive process occurswithinthe
context of an environment. In order to understand the collective building of knowledge
withinthecollaborativelearning environments, itisimportant to know their contextsand
the motivational aspects of their interactivity. It is through interaction that theory and
practice, identity and meaning, collaborative and continuous learning can emerge and
evolve-all of which interactively constitute context.

About virtual learning environments devel oped in the workshop, the participantswrote
about themselves, inserted their pictures, described when, where, how, and why they had
discussed and devel oped concepts. The more learners can relate their life experiences
andwhat they already know about the context, the more meaningful will bewhat they will
learn.

Contextualizing is a process to express or to make meaning from the context itself.
Through acontextual |earning environment, meaning can be devel oped and understood.
Contextintheenvironment allowsnot only production of meaningsabout thecommunal
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Figure 8: Interactivity working team Website.
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world, but also formation of identities that help participants to discover their similar
interests.

For instance, theworking team organized by Adhara, Graffix, Krugger and L uyten about
interactivity described how they could co-elaborate their own approach about this
concept.

“Why did we discuss interactivity? When we met at PUC cafeteria, on Tuesday, 27"
March 2001, we started to discuss the interactivity as Luyten had suggested. The main
purpose was to find a general concept, since everybody had already read about some
theories and had written their opinion. One of our conclusionswas: who thinks about
interactivity, thinks about multiple levels, because it is a broad concept and can be
sel ected depending onwho usesit. Then, wetried to summarize our viewin one sentence:

. Appropriatealterityisaconcept devel oped by Graffix that expressesthe capacity
to see, to think, or to feel thingsin such a way that one feels almost as being the
other,

. in an essential posture is what the Lyten in the group discussion introduced in
order to relate the concept with the educational question and the media,

. makesthelived experience, underlined by Adhara, theonlyway for interactivity
to occur,

. a natural relation is the mathematical view of Krugger's of interactivity as
relation that only exists when there are two elements in action.”

Practicesand meaningsareonly fully contextualized within the context of their authentic
use. The mutual relationships between context and content, individuals and environ-
ment, knowing and doing could be developed continuously from that which is known.

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



84 Okada

Self-Or ganization

There are seven important categories that describe the self-organization process,
according to Whitaker (1995). The Workshop environments were analyzed from this
point of view. The categoriesare:

i self-creation - the capacity that a VLE has to be originated by circumstances in
which it occurs. Specific circumstances and attitudes such as: encouraging
innovation, stimulating initiative, and supporting doubts allowed the parti cipants
to create collectively their own environments, maps and papers,

i self-configuration - theability that aV L E hasto actively definethe arrangement of
its constituent parts. Freeware resources such as: Nestor Web Cartographer,
ForumNow, and Y ahoogroupsfacilitated the students” and teachers” participation
in the workshop and also the configuration of their environments;

i self-regulation - the ability that a VLE has to control the course of its internal
transformations, typically with respect to one or more parameters. Each team could
define its own interactions process, purpose, and tasks;

i self-steering - the ability that a VLE hasto actively control its course of activity
within some external environment or a general set of possible states. All partici-
pants could navigate in their environments through links, hypertexts, and maps
selected and created by themselves;

i self-maintenance - the ability that aVLE hasto actively preserveitself, itsform,
and/or its functional status over time. However, learners” participation rhythm,
number, and frequency of accesswerevery different fromoneanother. Roleswere
defined according to their interests by the learners themselves. Some participants
becameresponsiblefor technical aspectsof theenvironments, somefor pedagogi-
cal mediation, and others for motivation of the group;

i self-(re-)production - the ability that aVVLE hasto generateitself anew or produce
other systemsidentical toitself. Two environments (Epistemology and Computers
Uses in Education, and Nestor Workshop) could give rise to another four VLES
(Autonomy, Cooperation, Pedagogical Mediation, and Interactivity).

i self-reference- theability that aV L E hastovalueitsessence, to makeitscharacter
or itsbehavior meaningful toitself. All teamshad autonomy to make decisionsand
agreements, to express their opinions, and to be a source of information and
reference to themselves and to the others.

All these conceptsare not mutually exclusive. Any approachtotreating virtual learning
environments as self-organizing entities should, therefore, consider which (or how
many) of these connotations to include.
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Argumentative Dialogue

Another important aspect of the interactions was the argumentative dialogue among
learners. Interactionsinvolvetheattempt to resolve expressed conflictsof opinionswith
respect to proposals, theories, opinions, and justifications. Some special circumstances
are required in order for argumentative interactions to be produced by learners.

Such circumstances mean encouraging students to express their ideas into alinguistic
formasapreparation for debating, devel opingindividualized texts, describingtheverbal
conflict situation, and individual reconstruction of the agreed conclusion and justifica-
tion.

Learners are not naturally likely to argue spontaneously with each other, at least with
respect to the subjects that they have not been in contact with yet. And sometimes,
interpersonal conflicts or individual contradictions are not sufficient to provoke the
incidence of argumentation.

It could be noticed that in the working team environments spontaneous argumentative
dialogues resulted from common shared ground (theories read, papers written, maps
built) related to the topic discussed. A conflict of opinions was openly declared and
understood: participants knew their own argumentsin the discussion. Participants had
enough arguments at their disposal, and committed themselvesto the debate: they have
something to argue about.

The emergence of a critical discussion was predicted as soon as the appropriate
dialogical attitudes (“ pro” or “con”) had been expressed and the communi cation between
participants had been established. Thisimplied that points of view had already been
constituted, so students could discuss together, in pairs or in teams.

Argumentative interactions are an essential condition for development of a consensual
and critical knowledge.

Figure 9: Argumentative interactions.
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Co-Construction

Teachers and students as co-learners become partnersin collaborative learning. When
they have acommon and clear purpose, they become co-investigators. They can share
experiences and pursue a search for knowledge together.

Co-learners invite everybody to participate in the construction of knowledge and the
creation of the learning environment. However, they do not only exchange certainties
about the subjects, but also questions and unresolved issues that provoke a real
opportunity for everybody to learn with each other.

Thus, they arenever sure about what thedirectionthe discussionwill take. Surprisesare
morelikely. Issuesthey have not thought about are morelikely to arise. Such unpredict-
able ideas |ead them or set them free to think freshly about the subject.

Then, co-learners can feel that they have thoroughly explored and tracked something
together. They feel freer to sharetheir thoughts and ideas and consider the environment
as their own space where everybody can be respected as a thinker and a learner.

Table 1: Two types of knowledge by Nonaka and Takeushi (1995).

Tacit Knowledge
(Subjective)

Explicit knowledge
(Objective)

Knowledge of experience (body)

Knowledge of rationality (mind)

Simultaneous knowledge (here and
now)

Sequential knowledge (there and then)

Analog knowledge (practice)

Digital knowledge (theory)

Table 2: Four modes of knowledge conversion by Nonaka and Takeushi (1995).

to
Tacit knowledge | Explicit knowledge
Tacit o .
f knowledge Socialization Externalization
r
0 Explicit o .
Internalization Combination
m knowledge
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When co-learners share their production in an opened learning environment, they can
socializewith anybody outsidethe environment whoisinterested. New interactionscan
broaden the knowledge of individuals, groups, and environments. This process can be
better understood from the spiral of knowledge theory developed by two Japanese
researchers.

Nonaka and Takeushi (1995), both consultants and professors, stressed that organiza-
tional knowledge requireshuman/individual knowledge and startswithit. Knowledgeis
the basic unit of analysisto explain firm behavior. Organizations do not merely process
knowledge — they also createit.

The authors explained that human knowledge can be classified into two kinds:

1  Explicit knowledge, which can bearticulated in formal languageincluding gram-
matical statements, mathematical expressions, specifications, manuals and so
forth; and.

2 Tacit knowledge, which is hard to articulate with formal language, is personal
knowledge hard to transfer.

Theinteraction between explicit and tacit knowledge isthe key dynamic of knowledge
creation by the individual, group, and organization. The two main dimensions of
knowledge creation are: epistemological and ontological. And there are four major
processesof knowledgeconversion: Tacit—explicit, Explicit—explicit, Explicit—tacit, Tacit—
tacit.

The most precious knowledge can neither be taught nor passed on. Tacit knowledge
embracesvalues, ideals, and emotions, aswell asimagesand symbols. Themost powerful
learning comesfromdirect experience. Itisessential tolearnwith thebody, not only with
themind. Childrenlearnthroughtrial anderror. Tacit knowledgeinvolvestwo concepts:

1  Know how: Technical dimension that encompassesthe kind of informal, hard-to-
pin-down skills or crafts and "fingertips’ feelings; and

2 The”cognitive” dimension: Schemata, mental models, beliefs, and perceptions
that reflect ourimageof reality ("whatis”) and our visionfor thefuture (" what ought
to be").

Bothinfoand knowledge can bedevel opedinaspecific and relational contextinthat they
depend on the situation itself and are created dynamically in social interaction among
people.

Observing the discussion in the environments” forum, Y ahoogroups, and emails, it was
possibletoidentify thosefour important moments(asseenin Table2). First, participants
socialized, exchanging previous opinions about the subject resulting from experience
and previous knowledge (tacit knowledge). Second, conceptual issues related to the
subject could be externalized through maps, texts, papers, and bibliographical refer-
ences(explicit knowledge). Third, theory and practice could bewoven; tacit and explicit
knowledge could be connected, discussed, and combined through critical and consen-

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



88 Okada

Figure 10: Spiral of organizational knowledge based on Nonaka and Takeushi (1995)
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Figure 11: Spiral of collective building of knowledge based on Nonaka and Takeushi
(1995) Theory.
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sual conclusion. Fourth, thetheory and practice combined could beinternalized (explicit
knowledge becametacit knowledge).

Concerningthespiral of knowledge, Nonakaand Takeushi (1995) devel oped atheoretical
framework by pointing out thetwo dimensions— epistemol ogical and ontol ogical — of
organizational knowledge creation. As depicted in Figure 10, the epistemological
dimension, graphically represented on thevertical axis, iswhere knowledge conversion
takes place between tacit knowledge and explicit knowledge. And the ontological
dimension, on the horizontal axis, is where knowledge created by individualsistrans-
formed into knowledge at the group and organizational levels.

These four models allow us to understand the conversions between tacit and explicit
knowledge: socialization, externalization, combination, and internalization. Thesefour
processes are not independent of each other, but their interactions produce aknowledge
spiral when time isintroduced as the third dimension.

Another spiral takes place at the ontol ogical dimension, when knowledge is devel oped;
for example, the project-teamlevel istransformedinto knowledgeat thedivisional level,
and possibly at thecorporate or inter-organizational level. Again, theauthorsintroduced
time asthe third dimension to devel op the five-phase process of organizational knowl-
edgecreation: sharing tacit knowledge, creating concepts, justifying concepts, building
an archetype, and cross-leveling knowledge.

The five enabling conditions promote the entire process and facilitate the spiral.

Thetransformation processwithinthesetwo knowledge spiral sisthekey to understand-
ing their theory. Innovation emerges out of these spirals.

The cyclical movement and organizational spiral can be observed in the environments
since working teams started their production in an opened access site. Everything was
shared and socialized on the I nternet. I nteractions occurred not only among researchers

Figure 12: Pedagogical mediation role.

Pedagogical |____
Mediation

CRITICAL

~
uFoaTE THINKING

REFERENCES "

QUESTIONS -

Tacit Knowledge K;_:f;':
in environment FEEDBACK

|
socialization externalizaion combination

creating ustifying building
concepts concepts theories

internalization

Explicit Knowledge
in environment

sharing
tacit
knowledge

Tacit Knowledge Explicit Knowlaedge
from participants From participants

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



90 Okada

andteams, but also with five other persons, researchersfromBrazil, France, and theU.S.
interested in the same subject. They accessed the environments site, wrote new
information, and contributed to the discussion.

Toguaranteethisprocess, it could be observed that pedagogi cal mediation wasessential
to provoke reflection through questions, comments, articulations between personal
experiences, theories, and new meanings. A friendly environment was important to
establish a comfortable and motivating atmosphere to exchange ideas, uncertainties,
doubts, new concepts, reflections, and criticism. Authentic activitiesbased on common
and clear purposes facilitate collaboration learning. Other important aspects are the
quality of interactions, such as exchanging opinions, reorganizing and synthesizing
comments collectively, reconstructing new concepts together, criticizing, and
deconstructing approaches in groups in order to go deep into theories. It seems to be
essential that theinteractionsare not only intensive but al so meaningful to promote the
collectivebuilding of knowledge.

Pleasure/Well-Bei ng

One of themost important and necessary aspectsnoticed intheenvironmentsispleasure
and well-being. The meaning of “university,” based on the medieval Latin word
“universitas” describes a group of people getting together to learn for pleasure. Those
who learn and those who teach should encourage theintellectual, cultural, and creative
abilities of each other as a spontaneous and pleasant process. Thereby, co-learners can
enjoy learning for pleasure. It contributes to self-esteem and self-knowledge.

About the environmentsdevel oped in theworkshop, it could be noticed that co-learners
felt gladness and gratification in being authors of maps, papers, and their own environ-
ments. They experienced theexcitement of freely discussing and debatingideasat nearly
level ground with persons who became not only colleagues but friends.

Thepossibility of being subjectsof their own knowledge, of creating and innovating, of
leading discussions, and of being pedagogical mediators provides the impetus for such
preparation.

This discipline Epistemology and Education comprises innovation and daring:
practicing theories, creating an environment of responsibility among students. The
opportunity given to share proposals, actions, is different from the usual learning. |
am learning things from many angles...I could not evaluate everything that has been
happening with me yet. Clearly, we are here the subject of researching experiment. |
feel in this discipline, the chance of “ looking within” and the invitation to “ looking
outside.” | do not know if I am being very confusing, but | felt as student that you,
professors, have awakened this reflective view. But, it is different when you provoke
the reflection and when you allow interference. Isit a practice of detachment? Isit the
changeof paradigm, isn'tit? | do not know, but it seemsfantastic theway wearetaking.
Between the perplexity and the ecstasy, it becomes almost another research....
hehehehe)? : )))). (Ross 28/03)
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Some Problems

Manaw Time

Although oneof thegreat advantagesin virtual |earning environmentsiscommunication
at different timesfrom different places, some participantsreveal ed that such flexibility
provokes intensive interactions and, consequently, time became a great problem. The
challenge was managing time: feeding the environment, being involved with technical
aspects, and weaving theory and practice in order to develop new concepts.

Oneway tominimizethisproblemistoinvitethe participantsto an explicit conversation
to create strategies for managing their time

Evaluating the Environment

Another difficult issue presented by participants was how to evaluate the environment,
how could they know the quality of the productions and interactions. Some different
kinds of feedback are necessary to help them calibrate their participation with their
expectations. It could be noticed that talking about the quality of their communication
was very important. The teacher can provide some feedback but it is even better if the
teacher can encourage partici pantsto devel op anormof providing feedback to each other
about communication style, quantity, frequency, clarity, etc. Teachers can help team
participants access more of their own feelings and reactions to messages in different
media. Thiskind of self-organizationisanimportant skill.

TechnoStress

Besides managing time and evaluating the environments, participants talked about
TechnoStress.

Thereistechnostressinthe environment dueto many interactionsto take placethrough
the computers. Very often | stay in front of computer instead of staying with my family.
The flexible virtual class time frequently overcame my leisure time with my family,
reading books by myself, or discussing faceto facewith colleagues. (Krugger 11/3 14h)

For Weil and Rosen (2001),

TechnoStress is our reaction to technology and how we are changing due to its
influence. Over the past 15 years, as technology has become an increasingly prevalent
part of our lives, we have watched TechnoStress develop and impact people in their
personal lives, their family and their work environment. We are changing both
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internally and externally due to technology and these changes are not in our best
interests physically, socially or emotionally. (p. 1)

The environment must stimulate a network of interpersonal relationship that is part of
an effective collaborative learning interaction, but it is very important to know how to
manage time. Participants must feel comfortable to discuss any problem and solutions,
to make choicesabout what they need. Itisvery important not only to manage one’ sown
learning, but also one’s own well-being.

It is essential to keep up face-to-face contact with persons - family, friends, and even
virtual colleagues. Thenetwork of interpersonal relationshipscan gofurther thanvirtual
learning environments. It can be noticed that ameaningful virtual interactionscan enrich
face-to-facerelationships.

Both authors, Weil and Rosen (2001), emphasizethat it isvery important to learn how
to maintain humanity in atechnol ogical world. Technology provides uswith arange of
optionsthat can enrich and enhance our lives. However, to fight TechnoStress, we must
learn to drive and not be driven by technology.

Pedagﬁgical M ediation

How to engage co-learners into weaving a net of meaning collectively?

The most important aspect of networking theory is to understand how to deal with
complexity and uncertainty in order to benefit from and elicit collective knowledge
building. Concerning thisaspect, pedagogical mediationisthekey to guidetheenviron-
ment to deal with unpredictable challenges.

Figure 13: Pedagogical mediation and self-cognitive learning environments.
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Concerning complex interaction among biological, social, and technological compo-
nents, the importance of pedagogical mediation is extremely relevant in order to elicit
collectivebuilding of knowledge.

Considering VLE asaliving organism and theimportance of pedagogical mediation, six
important aspects suggested by Britain and Liber (1999) were analyzed:

i Negotiation: How do learners negotiate their learning process with their teacher
in order to elicit the collective building of knowledge? Is this a one off or a
continuous process?

Frequent (virtual and face-to-face) discussion moments about the process were
some great opportunities to identify problems and to promote reflections and
agreements.

i Coordination: Can learners collaborate in creating their learning? How?

Small working teams stimulated |earning, particularly the challenge to go deeper
into their preferred subject.

i Monitoring: How does ateacher monitor whether learning is happening, so that,
if necessary, remedial action can be taken?

The continuous support was very important, in particular the register of the
trajectory of the groups, facilitating the accompaniment of difficulties and ad-
vances.

i Autonomy: How can each student find his or her own resources and advance his
or her own learning independently of others? Can individual students contribute
their discoveries to the group?

All production shared among co-learners stimulated and inspired new produc-
tions. Autonomy occurs in such a way that changed the initial circumstances of
the subject, and this occurred due to the involvement of the participants.

i Self-organization: What space or tools are available to et the learners organize
themselves as a group, outside of the teacher’s purview?

Easily available and free-of-charge resources, as well as proximity among col-
leaguesinsideteams, havefacilitated self-creation of collaborativelearning envi-
ronments.

i Adaptation: Isit possible for the teacher to adapt the course and its resources in
light of experiences gained during its operations?

In order to adapt to the needs of the participants and the proposals of the subject
and theworkshop, many changeswereachievedinthestructure of theenvironment
concerning activities, rhythm, and period of accomplishment, contents, support-
ing materials; mainly the discussion of purposes and feedback were a great
incentive.
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Collaborative Learning Environments:
Some Conclusions and Future Trends

It isessential to find new ways to organize what is relevant and meaningful within the
collaborative learning environment and help participants manage their research time
better.

Thismeansthinking carefully not only about the best interfaces, software, and contents,
but al so about the best methodol ogiesfor enabling collaborativelearning and knowledge
co-construction. Knowledgeisnot produced just from thetechnol ogy and informational
resources, but from the attitudes of the peoplewho aretrying to establishwhat, how, and
why.

Somecriticsbelievethat cyberspace hasamore profound impact on social relationsthan
it does on information processing. It affects both identity and community (Dodge &
Kitchen, 2001). Using and reflecting on the interactions, interrelationships, and co-
constructions in cyberspace, we can explore who we are and how we are changing.

The complex identity of cyberspaceisdefined by characteristics such as: fast updating,
diverseinformation, multiple connections, open resources, and ahypertextual and fluid
space for interactions. These characteristics are related to the six network theoretical
aspects: metamorphosis (changes), heterogeneity (diversity), multiplicity (multiple
levels), exteriority (outside), acentrism (no center), and proximity (close elements).

Table 3: The collective building of knowledge in virtual learning environments.

Networ k Collaborative WebSite Pedagogical Collective
VLE Structure M ediation Building of
Knowledge
Metamorphosis | Common & Easy and Adaptation Keeping
Clear purpose simple Promoting the VLE | curiosity
Interfaces update continuously
Heterogeneity | Self - Aesthetic Self-organization Taking benefits
Organization design Creating from uncertainty
circumstances for the
participants to act.
Multiplicity Contextualization | Available Coordination Connecting

resources Guiding participants | theory and
to go deeper intheir | practice

projects
Exteriority Co-Construction | Flexible Monitoring Reflecting from
architecture | evaluating and self- | an opening view
evaluating by al
participants
Acentrism Argumentative | Significant | Negotiation Reconstructing
dialogue contents Managing process from questions
from many pointsof | and criticism
views
Proximity Pleasure/ well- | Pleasant Autonomy Discovering new
being space to making the aternatives
meet environment more
pleasant and
involvement
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Considering these aspects, we can draw out some important principles about collabo-
rativelearning environments:

. common and clear purpose articulated by the different participants: when
teachers and | earners have acommon and clear purpose, they become co-investi-
gators.

. self-organization: learners and teachers need to be responsible for organizing the
environment, making changes and updating when they want to.

. contextualization: it is important to know the contexts of all the participants to
create interactivity and a group identity. Participants require situational and
cultural contextsin order to understand the meanings negotiated in the environ-
ment.

. co-construction: when teachers and students are partners in collaborative learn-
ing, they can build knowledge together.

. argumentative dialogue: thisisan essential condition for devel opment of consen-
sual and critical knowledge.

. pleasure and well-being: co-learnersenjoy learning for pleasure. It contributesto
self-esteem and self-knowledge.

Figure 14: The collective building of knowledge in virtual learning environments.
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For that purpose, the CLE website should be:

i Navigable: learnersneedto exploretheenvironment at their own pace, inaway that
iscomprehensible.

i Multidiverse: multidiversity improvescommunication and working. It enrichesthe
co-construction with many points of view and diversity of information.

° Intratextual: structural linksin our ownwebsiteall ow usto understand interrel ated
paths.

° Intertextual: links with other websites offer value-added information.

i Interactive: interactivity isthe essence of communication. Itisessential to create

interactive spacesinwhich participantscan engage (oneverbisenough!), allowing
arich dialog between users and the environment.

i Multivocal: avariety of voicesallow participantsto make decisions, connections,
and inferences.

Thus, CLE website designers should organize a structure with intuitive interfaces,
aesthetic design, available resources, flexible architecture, significant contents, and a
pleasant space to meet.

Therearealsorequirementsfor teacherstofacilitatethe collectivebuilding of knowledge:

i adaptation: promoting the VLE update continuously;

i self-organization: creating circumstancesfor theparticipantsto act collaboratively;
i coordination: guiding participants to go deeper into their projects;

i monitoring: evaluating and self-evaluating by all participants;

i negotiation: managing process from many points of views;

i autonomy: making the environment more pleasant, where learners can create
collectively their own challenges.

These pedagogical mediations (actions) not only help studentsto interact more but also
to reach their purposes in a meaningful way. They create a dynamic process to help
students keep their curiosity, benefit from uncertainty, connect theory and practice,
reflect on different points of view, and reconstruct ideas and thoughts from questions,
reflections, and criticism.

So, it isprobable that if, in the future, a professor suggests to his or her students using
a virtual learning environment to promote discussion, collaborative learning, and
collective building of knowledge, many of them will answer: “Y es!”
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Appendix

Freeware interfaces available in cyberspace:

Table 1: Html editors.

Netscape Composer http://cannel s.netscape.com/ns/browser/download.jsp
FrontPage Express http://microsoft.com/dowl cads/search.asp

Nestor Web Cartographer http://www.gate.cnrs.fr/~zeiliger/nestor/nestor.htm
Others http://www.setarnet.aw/htmlfreeeditors.html

Table 2: Servers.

HPG http://www.hpg.com.br
GEOCITIES http://www.geocities.com
TRIPOD http://www.tripod.com

Table 3: Chats.

CJB NET http://www.cjb.net
1CQ http://go.icg.com/

Table 4: Forum.

FORUMNOW

http://www.forumnow.com

INFORUM

http://inforum.insite.com.br/
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Table 5: Group lists.

99

YAHOO www.yahoo.grupos.com.br
GEOCITIES Www.geocities.com
ESCRIBE www.escribe.com/

Table 6: Blogs.
BLOGSPOT http://www.blogspot.com/
1G http://blig.ig.com.Br
WEBLOGGER www.weblogger.com.br
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Chapter V

Collaboration or

Cooper ation?
Analyzing Small Group
| nter actions in Educational
Environments

Trena M. Paulus
University of Tennessee, USA

Abstract

This chapter illustrates how computer-mediated discourse analysis (CMDA) can be
used systematically to investigate online communication. It argues that intended
outcomes of learner interactions, such as meaningful dialogue and joint knowledge
construction, must be identified and analyzed to better under stand the effectiveness of
online learning activities. The CMDA approach is illustrated through analysis of a
synchronous chat held by a three-person graduate student group as it completed a
course assignment at a distance. Findingsfromthe analysisreveal that whileall group
member s participated in the task and communi cated with mutual respect, a cooper ative
rather than collaborative approach was taken, and group members did not challenge
initial opinions. These findings can assist with the future instructional design of such
online learning tasks. It is hoped that this chapter provides guidance to researchers
in identifying intended outcomes of online collaboration and utilizing CMDA to
determine whether the outcomes have been met.
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| ntroduction

With an ever-increasing number of coursesand programsbeing offered at adistancevia
the Internet, instructors and course designers are now faced with the challenge of
determining what works best for teaching and learning in these environments. In
residential educational environments, most interactionsamong learnersand instructors
occur intheclassroom, during office hours, or eveninthe hallways. Obviously thistype
of contact is not possible at a distance, so teaching at a distance requires different
instructional strategiesfor facilitating learner interactions.

A lack of interaction hasfrequently been cited asamajor weaknessof distanceeducation.
High attrition rates have always been a concern in distance courses (Simonson, 2000;
Simonson, Smaldino, Albright, & Zvacek, 2000), and feelingsof isolation and frustration
have been attributed to the lack of interaction among learners who may be situated
around the globewith minimal to noface-to-face contact (Hara& Kling, 2000; Vrasidas
& Mclsaac, 1999). Increasing the opportunity for interaction hasthusbeenidentified as
acritical component for successful onlinelearning (Hirumi & Bermudez, 1996; M oore,
1989; Roblyer & Ekhaml, 2000; Schrum & Berge, 1997; Vrasidas& Mclsaac, 1999; Wagner,
1994).

Theemphasisoninteraction also arisesfrom current theoriesof how peoplelearn. Social
constructivism emphasizes the negotiation of meaning and construction of shared
understandingsby learnersthrough dialogue (Bonk & Cunningham, 1998; Bonk & Kim,
1998; Jonassen, Davidson, Collins, Campbell, & Haag, 1995). I nteraction and dial ogue
arealsothekey componentsof social learning theory (Bandura, 1971). Vygotsky’s(1978)
view of learning asasocial process occurring within the zone of proximal development
also positions interactions as crucial to the development of patterns of thoughts and
behaviors.

Kearsley (2000) argues that “the most important role of the instructor in online classes
istoensurethat thereisahigh degreeof interactivity and participation” (p. 13). Defining
interactivity and interaction continuesto bethefocus of much discussioninthedistance
educationfield. Moore' s(1989) distinction between |earner-content interactions, learner-
learner interactions, and learner-instructor interactions is quite useful in this regard.
Learner-learner interactions have typically been the weakest in distance education
environments. Today more substantial interactionsamong | earnersare possiblethrough
communication tools such as electronic mail, Web-based discussion forums, and
synchronous chat. Of growing interest to researchers and practitionersis how students
communicate and learn with these tools.

This chapter outlinestypes of |earner interactions, cooperation, and collaboration that
may befacilitated through theinstructional design of onlinetasks. It thenidentifiessome
intended outcomes of these interactions and illustrates the use of a promising research
approach, computer-mediated discourse analysis (CMDA) that can be used to system-
atically analyze interaction at a distance.

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



102 Paulus

Backgr ound

Computer-mediated communication (CMC), “ thecommuni cation produced when human
beings interact with one another by transmitting messages via networked computers”
(Herring, 2001, p. 612), resultsinfaster and morefrequent interactionsamong geographi-
cally separated learners, making activities such as small group projects increasingly
popular in distance education courses. These activities are often called “collaborative
learning activities.” However, Roschelleand Pea (1999) fear theword collaborationisin
danger of losing its meaning because “technology evangelists tend to label almost any
web facilities for correspondence or coordination across distance as a ‘ collaboration
tool’” (p. 23). This may reflect an element of technological determinism —abelief that
becauselearners now can interact more frequently, they automatically will. Inasimilar
vein, research studies that examine any type of interaction tend to be labeled as
collaboration studies, with an assumption that participant interaction is the same as
collaborativelearning.

Henri and Rigault (1996) provide aneeded distinction between theinstructional design
of group learning, cooperative, and collaborativeactivities. Group |earning occurswhen
learners aretogether, oftenin larger groups, for “discussion, exchange, interaction and
mutual assistance” (p. 46). Group learning is what occurs when distance students
participatein an asynchronousdiscussion onthe coursereadings. Thisissimilar towhat
occursinaresidential graduate seminar. Collaborativeand cooperativelearning groups,
on the other hand, are usually restricted to, at most, five or six participants workingin
heterogeneous groups to complete a particular task, according to Henri and Rigault.
Hathorn and Ingram (2002) emphasize that for student groupsto effectively collaborate
they must have acommon goal, haveincentiveto collaborate, and be independent from
the instructor. These criteria can be met through the instructional design of the task.

There are several desired outcomes that educators may have for small group projects.
One desired outcome of collaborative and cooperative learning activities is often the
equal participation of all members of the group. An early hope for CMC environments
was that the potentially anonymous, text-only nature of the communication would
minimize the usual face-to- face power dynamics, creating more equal and democratic
participationthanisusually thenorm (Harasim, 1993; Kiesler, Siegel, & McGuire, 1984,
Sproull & Kiesler, 1991). Thishopehasnot alwaysbeenrealized. Males, for example, tend
tobelesspolite, expressmoreopinions, and dominate onlinediscussions(Herring, 1993).
Inmulticultural environments, asymmetrical participation patternshave al so been noted,
withasmall number of parti cipantsdominating thediscussions (Stewart, Shields, & Sen,
1998). Differences in status can also affect participation in negative ways (Weber,
forthcoming). In many ways, onlineinteractions can mirror asymmetrical face-to-face
interactions. Researchersand practitionerswith aninterest inthe outcomesof adesigned
collaborative or cooperative learning activity may want to examine group member
participation as one of these outcomes.

Roschelleand Teasley (1995) concludethat “ collaboration doesn’t just happen because
individuals are co-present; individuals must make a conscious, continued effort to
coordinate their language and activity with respect to shared knowledge” (p. 94).
Likewise, in CMC educational environments, participant contributions alone do not
result in effective collaboration. Educators would like discussions to be on task and
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relevant to the learning goals. CM C discussions, however, may move quickly off-task,
with participants discussing awide variety of topics (Herring & Nix, 1997). Inareview
of the computer-supported collaborative learning research, Bonk and Wisher (2000)
noted that even when computer-mediated environments are specifically designed to
have learners connect course knowledge to experience through interactions, deep
connections are not made as frequently as opinions are exchanged and social
acknowledgements made. Examining the topics of online discussions may be a second
focus of the analysis of small group activities.

A further distinction can be made between collaboration and cooperation. How partici-
pantsapproachasmall group assignment canvary considerably. Henri and Rigault (1996)
identify cooperative tasks as those that are divided up and completed individually.
Division of labor, task specialization, and individual responsibility for part of the final
product are characteristicsof cooperativelearning. Roschelleand Teasl ey (1995) define
collaboration, in contrast, as “a coordinated synchronous activity that is the result of
a continued attempt to construct and maintain a shared concept of a problem” (p. 70).
Schrage (1990) describes collaboration as a “ process of shared creation: two or more
individualswith complementary skillsinteracting to create ashared understanding that
none had previously possessed or could have come to on their own. Collaboration
creates a shared meaning about a process, a product, or event” (p. 40). For thisreason,
noformal rolesareassignedin collaborativegroups. Collaboration, itisargued, improves
learning because it creates awareness of one's own thinking processes as multiple
perspectives are shared through discussion (Arvaja, Hakkinen, Etelapelta, & Rasku-
Puttonen, In press). Meaningful, sustained dial ogue related to the conceptual |earning
iskey to acollaborative learning experience.

It may bethecase, particularly inacomputer-mediated di stance educati on context where
participantsare geographically separated, that cooperative strategiesareviewed asmore
efficient than collaborative ones. What is designed to be acollaborative project may be
interpreted as a cooperative project by the students, who choose to divide up tasks,
complete them individually, and then combine the independent efforts into a final
product, as reported by Kitchen and McDougall (1998-9). While both cooperation and
collaboration may be valuable, the underlying beliefs about and intended outcomes of
the approaches differ. Methods that can help researchers determine how learners
approach atask, whether collaboratively or cooperatively, can be very useful in this
regard.

Hathorn and Ingram (2002) add that collaborative group members must be interacting
with each other in away that “ mutually values® contributions of each member, drawing
upon members' diverse skillsand resources to meet the specific goalstogether. Part of
the process of valuing the contributions of group members is through negotiation.
Dillenbourg, Baker, Blye and O’ Malley (1996) describe negotiation as “a process by
which students attempt (more or less overtly or consciously) to attain agreement on
aspectsof thetask domain.. . . and on certain aspectsof theinteractionitself ...” (p. 19).
Groups get work done through effective negotiation, and researchers may beinterested
in more closely examining how thisoccursonline.

Asimportant asit isfor groupsto be operating within aframework of mutual respect, it
isalso expected that memberswill constructively criticizeand challengeinitial opinions
inorder to achievegreater quality of learning (Johnson, Johnson, & Smith, 1991.) These
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types of interactions have been referred to as “challenge and explain” cycles of
interaction by Johnson and Johnson (1996) and Curtis and Lawson (2001.) Through
challengeand explain cycles, group memberscreate an effective synthesisof information
—an intended outcome of collaborative efforts (Hathorn & Ingram, 2002). Arvajaet al.
(In press) call such interactions critical joint knowledge building through exploratory
talk. “Inexploratory talk, statementsand suggestionsareoffered for joint consideration.
These are then challenged and counter-challenged with justifications and alternative
hypotheses” (p. 2). Cumulativetalk, ontheother hand, |leadsto uncritical joint knowledge
sharing, where “the participators build positively but uncritically on what the other has
said, thus constructing common knowledge by accumulation” (p. 2). Cumulative talk
would not be as conducive to learning (from a constructivist viewpoint) as would
exploratory talk.

Curtisand Lawson (2001) found that whiletheir online studentsdid exhibit indicators of
collaborative behavior, such as seeking input, contributing, and monitoring thegroup’s
effort, they did not engagein challengeand explain cycles. Kanukaand Anderson (1998)
also found that existing information was shared rather than new knowledge constructed.
In the few instances where knowledge construction did seem evident, it resulted from
initial “social discord.” If aninstructional goal is“mutual support and learning through
dialogueand argument” (Howell-Richardson & Mellar, 1996, p. 49) thenthere should be
guestioning, answering, challenging, and responding evident in the interactions with
other members of the group. I dentifying these challenge and explain cycles of dialogue
can be another useful focus of research into online interaction.

To summarize, researchers interested in online collaboration may examine indicators
such asindividual participation and thetopicsof onlinediscussions. They may al so want
to examine how groups approach the task, together or independently, and whether
members engage in meaningful dialogue that includes challenge and explain cycles
within a context of mutual respect.

Computer-Mediated Discourse Analysis

Part of the challenge in examining learning outcomesisthat nearly all studentstend to
receive high grades (particularly at the graduate level); instructors at times may have
difficulty articulating specific outcomes that are easy to measure. Researchers in
computer-supported collaborativelearning (CSCL) have suggested that we*“ focusmore
on the processes involved in successful peer interaction, rather than just on learning
outcomes’ (O’ Malley, 1991, p. v.). Possibleindicatorsof collaborative processhavebeen
identified in the previous section.

How can we determine whether these indicators of collaborative process exist? The
advantage of examining group interactionsin CM C environmentsisthat the transcripts
of discussionsarereadily availablefor analysis. Previousresearch designsand methods
for examining online collaboration have ranged from qualitative case studies (e.g.,
Stacey, 1999) to experimental designs(e.g., Bernard & Lundgren-Cayrol, 2001.) Com-
puter-mediated discourse analysis (CMDA) is“any analysis of online behavior that is
groundedinempirical, textual observations. .. [l]t viewsonlinebehavior throughthelens
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of language, and its interpretations are grounded in observations about language and
language use” (Herring, In press, p. 3). This lens is particularly appropriate when
examining interactionsat adistance through computer-mediated, text-based communi-
cation because, in essence, interaction isoccurring through language. Dillenbourg et al.
(1996) point out that afocusonthetask and communicativelevel of interactionsiscritical
toanunderstanding of when collaborationisactually occurring, admitting that “deciding
on the meaning of these expressionsin a given dialogue context is thus quite complex,
but necessary if we are to understand when students are really collaborating and co-
constructing problem solutions” (p. 18). They point out that “apromising possibility for
collaborative learning research is therefore to exploit selective branches of linguistics
research on model s of conversation, discourse, or dialogueto provideamore principled
theoretical framework for analysis” (p. 19).

Herring (In press) emphasizesthat CM DA ismore of an approach than atheory or method,
providing a“methodological toolkit” that draws upon “theoretical assumptions. . . of
linguistic discourse analysis.” There are several important assumptions underlying
CMDA, accordingtoHerring (In press). First, patternsare present in discourse and may
be identified by the analyst, though speakers themselves may not be aware of these
patterns. CM DA can help reveal these patterns (such as challenge and explain cycles).
Second, “discourse involves speaker choices’ that “reflect cognitive and social fac-
tors,” enabling findings that may be non-linguistic (such as whether mutual respect
existsamong the members) aswell aslinguistic. Finally, “ computer mediated discourse
may be, but isnot inevitably, shaped by thetechnol ogical features of CMC systems” (p.
7). It is important, then, to consider the way that features of the technology (e.g.,
synchronicity) may “shape”’ the communication.

CMDA was used to analyze the synchronous chat interactions of one small group
working together to complete an assignment in a completely online graduate course.
Henri (1992) points out that “in a CMC learning situation, the educator can offer input
at threelevels: what is said on the subject or theme under discussion; how itissaid; and
the processes and strategies adopted in dealing with it” (p. 121). Chat transcripts were
examined for the following desired outcomes of collaborativelearning:

1 What topicsdo small group membersdiscussasthey work on atask? Arethey on-
task?

2 How do group membersinteract to complete the task?
a  Doesthe group take a cooperative or collaborative approach to the task?
b Do they demonstrate mutual respect?
c.  Arethe group members participating equally in the conversation?
d

I's there evidence of negotiation, challenge and explain, or other cycles of
interactions?
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Analysis of Synchronous Chat
| nter action

Context and Participants

The context of this study was a 14-week graduate-level education course at a large
Midwestern university taught entirely at a distance using the university’ s homegrown
course management system. The 19 students had approximately ten days to complete
each of the eight units of the course. Each unit included reading assignments, asynchro-
nous discussions on the readings, and an individual or group project applying the
readings. Students were assigned to work together in small groups of three to four
students for at least two of the units. Students were then given the option of working
together in a group for additional units. Groups were free to use any or all of the
communication modesavailable: email, aWeb discussion forum, and asynchronouschat
tool. All groups operated independently from the instructor, though she was available
to answer questions.

Group Blue was selected for thisinitial analysis as a group who was successful in its
efforts. It was one of only three groups in the course to receive an A+ on its product.
Group Bluecommunicated by holding two synchronous chatswithinthe course manage-
ment system and by exchanging electronic mail. Synchronoustoolshavetypically been
viewed as appropriate for the social aspects of distance courses, whereas asynchronous
tools have been considered better for serious academic discussion (Motteram, 2001).
However, researchers have begun to speculate on the important role that synchronous
toolsmay play for small group collaboration dueto thelimitationsof asynchronoustools
(Armitt, Slack, Green, & Beer, 2002; Davidson-Shivers, Muilenburg, & Tanner, 2001,
Fisher & Coleman, 2001-02). Thegraduate studentsin Kitchenand McDougall’ s (1998-
99) study, for example, specifically requested synchronoustoolsto help them complete
their collaborativelearningtasksmorequickly. Curtisand Lawson (2001) also discovered
intheir research that students had indeed been communi cating synchronously, although
these discussion transcripts were not analyzed because the researchers did not expect
students to communicate in this medium. Because studies of synchronous educational
chat areless prevalent in theliterature, the first of Group Blue’ stwo chat sessions was
to demonstrate how CMDA can be used to answer the research questions.

Sally, John, and Pam werethe members of Group Blue. Sally, a41-year-old female, had
taken previous distance education courses that required group projects. Sally was
geographically located outside of the state of the university that offered the course.
John, a 52-year-old male, had previous distance education experience with required
group work. John was geographically located in the same state asthe university, but not
in the same town. Sally and John knew each other from previous distance education
coursesthey had taken, asthey were part of acohort pursuing the same graduate degree.
Pam, a27- year-old female, wasaresidential graduate student at the university, and she
had no previous distance education experience.

Group Blue's task was to write a three to four page analysis of how the Motivated
Strategiesfor Learning Questionnaire (M SL Q) reflectselementsof cognitiveprocessing
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theory and how it might be useful for instruction (see Appendix A for the complete
description of the task.) At the end of the task, each student completed an individual
reflectionon hisor her learning process, including apeer eval uation of the contributions
of each group member.

The chat transcript was downloaded into aword processing document for analysis. The
chat was held from 6:44:14 a.m. —8:32:54 a.m. There were 232 messages (3954 words)
exchanged during thistime. Approximately 2.16 messages per minute were exchanged
with an average message length of 16.83 words. The unit of analysiswastheindividual
chat message. The chat messageswereanalyzed on several level sto answer theresearch
questions. Each level of analysisis described here.

Topic ldentification

To answer thefirst research question, all topical threads were identified and a compre-
hensivelist of discussion topics addressed in the chat was created. Then, each message
was coded according to which topic it addressed. Topicswerethen categorized by their
purpose in the conversation. Henri (1992) suggested simply distinguishing between
messages related to the formal content of the task and messages that are not. Howell-
Richardson and Mellar (1996) in their study divided topics into group-focus (social),
task-focus, and off-task focus. I n this study, emergent categorieswere used to organize
the topic threads by their purpose and focus.

Thislevel of analysisprovidesaninitial answer to whether and how the chat discussion
was related to the course assignment. The analysis also providesan initial view of how
the participants approached the task — whether by discussing the cognitive learning
theories in detail, by dividing up the task, or by taking another approach.

Functional Moves

Functional moveanalysiscan shed light on whether participantsare mutually respecting
each other’s contributions to the discourse and whether they are challenging each
other’ sthinking. Asits name would suggest, afunctional moveisliterally the function
or purpose served by a particular segment of the conversational discourse. Herring
(1996) points out that “electronic messages are internally organized texts” and that
different types of text display “distinctive schematic organization, or conventional
sequence of functional ‘moves’ intowhich thetext can be chunked” (p. 83). Herring and
Nix (1997) identified functional moves such asinform, inquire, greet, and react.

Inthe present study, functional moveswereidentified asthey emerged from the datato
create a complete coding scheme. Then, each message was coded according to the
scheme. Asfound in Herring and Nix (1997), some messages contained more than one
functional move. In this case, the messages were broken into smaller units of analysis
- the functional move unit.
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Participation

The total number of messages and average message length was calculated for each
participant to determine participation level sfor each of the three members. The number
of functional moves was also calculated by participant, giving a view of not only the
number but also the type of contributions to the discussion.

Sequences

Of particular interest to this study iswhether and how participants negotiate with each
other, particularly whether they participatein challenge and explain sequences. Thefinal
level of analysis was to identify any recurring patterns of functional moves related to
negotiation or challengeand explanation. Theserecurring patternsare called sequences.
Discourse management is defined by Condon and Eech (1996) as “the strategies that
speakers employ to structure and sequence the routine (and non-routine) elements of
their talk into successful discourses” (p. 2). Routine elements of talk are similar to what
Francis and Hunston (1992) call exchange structures. Herring and Nix (1997) clarify:
“Exchange structure refersto sequences of functional moves, or speech acts (question,
answer, greeting, etc.) asthey occur in every day conversation exchanges” (p. 3). The
chat transcript was analyzed to identify any patterns of functional moves that resulted
in these exchanges structures, or sequences. The entire corpus was then re-analyzed,
coding for these sequences.

In addition to analysis of the chat transcript itself, the group’s final paper, peer
evaluations, andindividual reflectionswereall used to triangulatefindings. Documents
were read for themes related to the research questions. A code-recode procedure was
used to establish stability in the coding of functional movesin the present study, since
thisisapotentially subjective aspect of the analysis (Herring, In press). Stability (also
known as“intra-observer reliability” or “consistency”) “isthedegreetowhich aprocess
isinvariant or unchanging over time” (Krippendorf, 1980, p. 130). The datawasre-coded
for functional moves with 85% agreement between the first and second coding.

Findings and Discussion

Topics

Twenty-one topical threads were identified in the chat transcript. The threads over-
lapped and revealed that different topics were discussed simultaneously. The threads
were classified according to their primary focus, or purpose, in the conversation. Four
categories fit the data: social, logistical, technical, and conceptual. Social topics con-
sisted of greetings and closings. Logistical topics addressed setting up discussion
times, proceduresfor exchanging documents, and establi shing deadlinesfor completing
thetask. Technical topicsconcerned the use of thechat tool, word processing, and email.
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Table 1: Topic identification and focus.

Topic of Thread Focus Number
of
M essages
1. Exchanging greetings socia 4
2. Wondering whether the chat tool alows scrolling technical 4
3. Clarifying the assignment conceptual 6
4. Wondering if the chat thread is automatically archived | technical 2
5. John offering to send Sally a copy of the MSLQ logistical 14
instrument
6. Expressing frustration that their messages are technical 4
disappearing from the screen
7. Wondering what happened to Pam, who has technical 2
temporarily disappeared from the screen
8. Proposing ideato use amatrix organizational conceptual 13
framework for the assignment
9. Approaching the analysis using their different conceptual 16
backgrounds as a starting point
10. Dividing up sections of the matrix conceptual 23
11. Arranging next chat meeting time logistical 9
12. Clarifying document exchange procedures, specificaly, | technical 14
which word-processing program to use and which
email addressto send to
13. Deciding which concepts from the book to include conceptual 3
14. Deciding how to add commentary to the matrix conceptual 15
15. Setting timeline for completion logistical 7
16. Working through one example together to clarify the conceptual 49
matrix structure
17. Wondering if their chat archiveis open or private technical 4
18. Confirming that they need to cite sources conceptual 2
19. Identifying and dividing up the theme areas conceptual 19
20. Continuing to set timeline for completion logistical 14
21. Closing and farewells social 8
Total 232

Conceptual topics were those that directly addressed how to compl ete the assignment.
Table 1 lists the topics and foci in the order in which they were discussed.

Thenumber of messages per topic ranged from two messagesto 49 messages. Sixty three
percent of the messageswere conceptual, 19% | ogistical, 13% technical, and 5% social.

Findingsfrom thislevel of the analysis showsthat the group memberswere focused on
the task at hand and were not using chat mainly for social interactions, aswasfound by
Motteram (2001) and Davidson-Shivers, Muilenburg and Tanner (2001). The communi-
cation environment wasasupportiveone, with politegreetingsand closings. Therewere
afew technical difficulties that needed to be discussed, but primarily the participants
concentrated on their approach to the assignment. It is interesting that the group
membersspent very littletime discussing the underlying concepts of cognitive process-
ing learning theory that the assignment was designed to teach. Rather, the primary
concern was how to organize their approach to completing the assignment. During
Thread 16, the participantscamecloseto discussing theM SL Q document itsel f and what
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theories it may represent. Here the group started to analyze one of the MSLQ items
together:

John:“Inaclasslikethis, | prefer coursematerial that really challengesmeso| canlearn
new things.” That’s an issue of motivation, right? And attention. And semantic
networks, relating new information to oldinformation. A challenging classwould
haveapreponderance of new information, but tied well towhat thelearner already
knows.

Sally: It definitely fall under the motivation area.
Pam: It looks as several items overlap in many different categories.
John: | think you' re right, Pam. So we could have questions showing up in many areas.

Pam: | think it is going to depend on what type of relationships we want toshow [sic].
Either by main theme or interconnecteness|sic].

However, the discussion quickly turned to how the final paper should be organized and
how much they would be able to finish before the deadline:

John: How would we characterize “interconnectedness’ in atable? Any ideas? Canwe
show both main theme and interconnectednessin the sametabl e, perhaps by using
some sort of cross-referencing?

Pam: Should we also look at what is feasible to complete for the deadline?

The participants were also highly concerned with how to divide up the task among
themselves. Threads 10, 12, and 19 explicitly addressed these concerns, asthis excerpt
illustrates:

Pam: Do wewant to reconveniene[sic] or send eachother [sic] the matrix and then pool
our reflection of them into afinal paper?

John: How would weindividually work on the matrix, Pam? Any ideas?

Pam: Anyway, | thought of two plans of attack. Either we could divide theitemsin the
MSL Q and do chart them, or one of us could chart theitems. Can you think of any
other ways?

Sally: | was thinking we would take each cluster that is mapped in the MSLQ and apply
strategies for each of the clusters. What do you guys think? Any other ideas?

John: | like the idea of divide and conquer — the matrix is a big piece of work, with
implications for the entire analysis — but how do we divide it up?

Elsewhere, too, it wasassumed that “ divideand conquer” wastheway to go. For exampl e,
fromThread 8:
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John: If we each take a consideration, one of us could begin the matrix (I’ d be happy to
volunteer for that), one could talk about how the M SL Q appliestoinstruction, and
one could include that “short reflection” [the instructor] cites.

Sally: The questions could definitely mapped into clusters. They all fell into a couple
different categories.

John: What's your take on how we should tackle this,Pam [sic]? Should we discuss
specificsthisa.m., or carveupthetask, do somework, and then regroup to discuss?

Pam: | think that the matrix isagreat idea. | think it will focustheitemsinto areas that
were specifically identified in the readings.

Sally:| will take either two or three it doesn’'t matter. If you want | can taketwo sincell
teaching is my profession.

These results illustrate how topical analysis of small group interactions online can
provide an initial view of how participants are working together. The findings here
provide some initial evidence, consistent with Kitchen and McDougall (1998-9), that
rather than engaging in a dialogue to develop a shared understanding of the concepts
being learned, the group took a more cooperative approach by dividing up the task for
individual completion.

Functional Moves

Of primary interest to this research is how group members work together to reach an
understanding about the content of the assignment itself, rather than how they dis-
cussed technical and logistical matters. Therefore, the next phase of analysis was to
examinethe nine conceptual topics (146 messages) for functional movesand sequences.
A total of 15typesof functional moveswereidentifiedinthedata, listedin Table2from
highest to lowest frequency. There were 215 functional moves in 146 messages.

The types of functional moves used by the group members shed light on how the
participantsinteracted as they completed the task. Functional moves such as agreeing,
suggesting (rather than dictating), eliciting opinions from others, and offering to act
(rather than directing) point to an environment of mutual respect created by the group.
No functional move for explicit disagreement or challenge was found; however, there
were functional moves used by the participantsto very indirectly express another point
of view. One such move wasthe counter-suggestion, by which aspeaker would suggest
something different rather than explicitly disagree with a previous suggestion. For
example, here Pam makes a counter -suggestion to John’ sinitial suggestion.

John: We could have afourth column on “applications” that would make the table less
confusing.

Pam: Maybe we should try one after we have the table compiled. There may be alot of
overlap that would just be redundant.
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Table 2: Functional moves.

Functional move Code Example Total | %
Agree/support: express agr We're on the same 37 17
agreement with or support of wavelength...
another person’s statement
Explain: provide elaborationor | exp Thiswould address the 28 12
explanation of a previous first question above "Some
Statement things."

Request clarification: ask for a rcl Can you explain what you 22 10
previous statement to be mean by individually work
clarified/explained further on the matrix?
Request confirmation: check rco Correct? 20 9
with others to confirm that
his/her understanding is correct
Suggest: suggest apossible sug Maybe briefly discuss 17 7
course of action or interpretation each section and then we

can proceed individually
Provide clarification: provide pcl We're each taking athird 15 7
clarification of aprevious and building a matrix that
statement, may follow request will map each question (or
for clarification cluster) against al of the

key CIP concepts.
Provide information: contribute | pi | assume we do need to 15 7
information to the discussion, cite sources.
usually follows request for
information
Restate: paraphrasesanyone's | res So just to review, we are 12 5
previous statement (including each taking our sections,
own) or provides a summary of and mapping them into
the discussion clusters.
Provide confirmation: follows pco Yes. 12 5
request for confirmation
Request information: ask for ri When we're doing our 10 4
information individual write-ups, do

we need to cite sources

from our readings?
Elicit opinion: ask what others €0 What do you guys think? 9 4
think about a proposition
Counter-suggest: make an csug | Maybe we should try one 6 3
aternate suggestion, one after we have thetable
different than aprevioudy stated compiled.
suggestion and/or one currently
being considered
Offer to act: offer to do oa I'll take the first 33, okay? 5 2

something
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Table 2: Functional moves (continued).

Functional move Code Example Total | %
Suggest alternatives: offer sa I thought of two plans of 4 2
severa aternate suggestions for attack. Either we could
consideration divide theitemsin the

MSLQ and chart them, or
one of us could chart the

items.
Request action: ask individual or | ra John, could you do maybe 3 1
group as awhole to do something two questions in your table

and then send so we are all

consistent.
Total 215 100

Johnin particular used acertain strategy threetimesto express, in arather indirect way,
hisdisagreement or possible* challenge” of another member’ sview. Hisstrategy wasto
utilizequestionformation, start by first expressing hisunderstanding by “yes’ or “well,”
then followed by his own (somewhat different) view.

Examplel:

Sally: | wasthinking #2 meant how wewould apply thisto general instruction and study
strategies that would be used from both long-term and short-term memory. What
do you guys think?

John: Well, it’s broader than that, right?

Example2:

Sally: Is everyone going to use the concepts that are outlined on pg. 74?
Pam: Sure. The concepts outlined on p. 74 would work well.

John: Y es, but we also need to draw on Bandura, Keller, Weiner, right?

Example3:
Sally: For the clustered themes are you using the outline on pg. 74?
John: Yes, but also p. 301-302, right?

Through use of this strategy the participants are encouraged to continue the conversa-
tion. Theresult isavery indirect form of possible disagreement, perhaps chosen so as
not to threaten the other participants.

Other common functional moveswererequesting and providing clarification, informa-
tion, and confirmation. These movessuggest agroup that isnegotiating with each other,
animportant indicator of acollaborativeprocess. Y et, asreveal ed by thetopical analysis,
this negotiation usually focused on dividing up the task rather than negotiating
conceptual understanding of the material. In fact, six of the suggests functional moves
specifically suggested dividing the work. For example, as the group decided how to
approachtheanalysisof theM SLQ instrument, Pam posted: “My only fear of that isthat
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someitemsmay not beidentified or may get left out. | thought we could divide by number.
For example, one person could take 1-20, etc.” and later, “ Do we want to divide up the
theme areas now or once the table is constructed and completed?”

Other parts of the conversation suggested that substantial collaboration would come
later, as shown by Pam’s restatement of what decisions have been made:

Pam: | need to code the 33 questions according to the chart that John designs and will
send by Wendesday [sic] (morning?). After | code my items, then | need to send
acopy toboth of you. After we have exchanged all items, then we begin discussing
how the themes relate to our individual fields of practice.

Here the expectation seemed to be that after the individual work was completed, there
would be some discussion among the group as awhol e about the conceptual content of
itswork.

Similarly, this suggestion by John implied that soon the group would become involved
in exchanging feedback on the ideas presented by each group member: “. . . We could
each compilealist of themeareasduring the day today and send it around for comments
beforel get started onthetable.” It could bethat the group’ soverall strategy wasto start
withindividual contributionsto the group, followed by feedback cyclesand an eventual
synthesis into a final product. Of interest is that the final draft of the completed
assignment included afinal section entitled “ Personal History with Study Strategies.”
Each group member independently contributed one paragraph to this section, and each
paragraph was clearly labeled with the group member’s name. This underscores the
individual approach utilized by the group members as they tackled the assignment.

Participation

Equal participation is often a desired outcome of collaboration. Of the 232 messages
exchanged by Group Blue members, Sally contributed 67 (29%) and 1,182 words, an
averageof 17.64 words per message. Pam contributed 65 messages (28%) and 1102 words,
resultinginal6.95word average. John, contributed 101 (44%) messagesand 1670 words,
al6.53wordaverage. All membersparticipated in the conversation, though John posted
more messages. While Sally and Pam posted fewer messages to the discussion, their
messages were longer.

The functional move analysis provides additional insight to the type of contributions
made by each group member (see Table 3).

All three participants made many agreeing/supporting comments, again suggesting an
environment of mutual support. John contributed 45% of the functional moves; the
majority of his moveswereto explain, provide clarification, and provide information.
John made more suggestionsthan Pam and Sally combined. Pam contributed 28% of the
functional moves, and shemade morerequestsfor informationthan either John or Sally.
She also agreed frequently. Sally contributed 27% of the functional moves, and many
of her moves were to agree. Sally also made restatements more than the other group
members.
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Table 3: Functional move by participant.

Functional move John Pam Sally
Agree/support 11 12 14
Explain 16 8 4
Request clarification 5 12 5
Request confirmation 11 3 6
Suggest 10 3 4
Provide clarification 13 0 2
Provide information 12 2 1
Restate 3 3 6
Provide confirmation 7 4 1
Request information 1 4 5
Elicit opinion 3 4 2
Counter-suggest 1 3 2
Offer to act 2 1 2
Suggest alternatives 1 3 0
Request action 0 0 3
Total 97 (45%) 61 (28%) 57 (27%)

Roles often tend to emerge in groups, whether assigned or not. While roles were not
formally assigned for this task, each participant played arole in the discussion. Roles
such asinitiator and information giver (John), information seeker (Pam), and coordi-
nator (Sally) can be seen here (as described by Chandler, 2001). AsJohn commented in
hisself-reflection, “| was probably the most activein terms of pushing thingsalong and
coordiating [sic] thewholeeffort, partly because much of Sally’ stimethisweekend was
already spoken for with family sports activities.” Even though there was no instructor
present to dominate the interactions, there seem to be other power dynamicsat work. In
terms of gender, men tend to be less polite, express more opinions, and dominate the
discussion (Herring, 1993). John, while not less polite, may fit this pattern.

Sequences

Thefinal level of analysis, the sequence analysis, reveal ed adecision-making sequence
that incorporated the desired outcomes of mutual respect and clarification, but not the
challenge and explain cycles thought necessary for joint-knowledge building. Table 4
outlinesthe phases of this decision-making sequence. S1 refersto thefirst speaker, and
S2 or S3 refers to the second or third speakers.

Sequences were found to overlap, be interrupted and at times not completed. The
presence of counter-suggestions, for example, at timesresulted in the sequence starting
over again. The decision sequence occurred twelvetimesin the dataasfollows: all five
phasesoccurred twice completely; aPhase, 3, 4, 5 sequence occurred six times; Phase
1,2, 3occurredtwice; and aPhase 1, 3, 4 and Phase 1, 4, 5 sequence both occurred once.
Table 5 isan example of acomplete sequence.

Previous studies have identified sequences including initiation-response-follow-up
(Francis& Hunston, 1992) and move-response-other (Condon & Cech, 1996). Herring and
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Table 4: Phases of decision sequence.

Phase 1. S1 makes suggestion or offer to act (with/without explanation)
Phase 2. S1 dlicits input/opinion of others

Phase 3. S2 or 3 agrees/expresses support (with/without explanation)
Phase 4. S2 or 3 requests clarification, information or confirmation
Phase 5. S1 provides clarification, information or confirmation

Table 5: Example of complete decision sequence.

Phase 1(a). S1 offersto John I'll take the first 33.

act

Phase 2(a). S1 dlicits John OK?

opinion

Re-start Phase 1(b). S1 Pam Should | take 34-667?

offersto act

Phase 3(b). S2 agrees Sally That isfine Pam. | will take the last section.

Phase 3(b). S3 agrees Pam That would be fine.

Phase 4. S3 requests Pam Can we confirm what we are doing before we all

confirmation leave? | just want to make sure | have it written
down. The short-term memory is not yet awake.

Phase 5. S1 provides John We're each taking athird of the questions and

confirmation building a matrix that will map each question (or
cluster) againgt al of the key CIP concepts.

Nix (1997) identified an exampl e of thissequencethat they calledinquire-inform-receive.
Theidentified decision sequenceissimilar to exchange structures previously identified
by Francis and Hunston (1992) and Condon and Cech (1996), as outlined in Table 6.

The embedded clarification subsequence is of interest because of the roles that the
participants played in the discussion, as mentioned in the previous section. Toward the
end of thischat, Pamor Sally wasnearly alwaysthe oneto request clarification, and John
provided clarification, as evidenced by this exchange (Table 7):

The counter-suggestion would seem to be closeto achallenge. It could be hypothesized
that asequencefollowing acounter-suggestion would resembleachallengeand explain
cycle. However, asseenin Table 8, even when acounter-suggestion was made, the same
decision- making sequenceoccurred. I nthisexampl e, John made asuggesti on about how
to divide up MSLQ items and Pam counter-suggested.

Though Pam was making asuggestion counter to that made by John, John did not explain
his own position further; rather he readily agreed and the conversation moved on.

Thesefindingsreveal that Group Blue used negotiation and deci sion-making sequences
as part of its group process. There was a dearth of challenge and explain cyclesin the
group discourse, consistent with findings of Curtis and Lawson (2001). This could be
becausemost of thetopicsinthisfirst chat conversation wererelated to figuring out how
to approach the assignment and divide up the work. It is possible that challenge and
explain cycles cameinto play later in the group process.
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Table 6: Comparison with other sequences.

Decision sequence

Condon and Cech, 1996

Francis and Hunston,
1992

S1 makes suggestion or offer to act | Move: suggest action Initiation

S1 elicits input/opinion of others Move: requests validation Initiation

S2/3 expresses support/agreement | Respond: agree Response

S2/3 requests clarification, Move: requestsinformation | Initiation/response
confirmation or information

S1 provides clarification, Respond: complies with Follow-up

confirmation or information

request

Table 7: Clarification subsequence.

Phase 4. S1 requests Pam So, are we only charting the questions?
clarification
Phase 5. S2 provides John Charting with commentary, right?
clarification
Phase 4. S1 requests Pam Can you explain what you mean by commentary?
clarification
Phase 4. S3 requests Sally Am | still taking # 2 question and pam taking # 3 or
clarification iSs# 2 going to be built into the matrix?
Phase 5. S2 provides John By commentary, | meant something like citing the
clarification question, tying it to a concept, and then
providing an explanation of why it exemplifies the
concept.
Phase 4. S1 requests Pam That's the part 1'm confused on too. John, do you
clarification remember
Phase 5. S2 provides John The commentary would lead to #2: How the MSLQ
clarification isuseful for instruction, right?

Table 8: Counter-suggestion sequence.

Phase 1. S1 counter-suggests Pam My only fear of that is that some items may
not be identified or may get left out. | thought
we could divide by number.

+ explanation For example, one person could take 1-20, etc.
Although, that would reguire another chat.

Phase 2. S2 agrees John Y our approach sounds the [sic] most sensible
... and will prevent duplication and confusion.

Phase 4. S2 requests confirmation | John Divide them up by thirds, then?

Phase 5. S1 provides confirmation | Pam Thirds are fine with me.
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Group Member Reflections and Evaluations

Group Blue submitted aseven-pagedocument asitsfinal product, whichreceived agrade
of A+fromtheinstructor. Several themesemerged fromanalysisof thefinal product, the
individual reflections, and peer evaluations.

First, thesedocumentsprovidefurther evidence of the group member’ sfeelingsof mutual
respect for each other. They felt thegroup experiencewasworthwhile. Pam stated, “ Even
though | had computer difficultiesat the beginning . . . both members were supportive,
and we solved the problems within the time constraints of the group.” John’s feelings
werethat:

John: We...relied on each other, which wasapparent inthe online chatsand many email
exchangeswehad duringtheweek . . . [t wasapleasuretowork with Pamand Sally.
The work was less onerous because we were able to share insights and pool
resources quickly. | am convinced that we ended up with a better paper than any
one of us could have done solely.

All membersrated each other with the highest possible rating on the peer evaluations,
reflecting their opinionsthat members participated equally. Probably the best indicator
that the group memberstruly enjoyed working with each other was that they requested
to work together again in alater unit and did so with success.

Second, individual reflectionsprovided further evidencefor the cooperative division of
labor. Thedivision of labor isdescribed hereby Sally: “1 wasresponsiblefor working on
guestions67-100 and placing theinformationinthematrix . . . Pam’ srolewasto complete
thematrix covering questions 34-66 .. . . John’ srolewasto completethe matrix covering
questions 1-33.” Within thisdivision of labor, the group’ s diverse experiences contrib-
utedtoitssatisfactionwithitsfinal product, and reflected astrength of itsapproach. The
members’ decision to draw upon their diverse work experiences was first proposed by
Pam during the chat:

Pam: It may be interesting to address the use of these tools from the different profes-
sional backgrounds we have. We all have different backgrounds. It may be
interesting to seeif theitemsareall appliedinasimilar manner acrossdisciplines.

John: I likethat because my experienceinthe past fiveyearshasbeen corporatetraining.
Sally:Pam, | think that isan excellent ide3a[sic]

Sally commented on thisdecision in her reflection: “We all used our work experiences
to list real-life examples of how we thought the themes could be applied in both the
academic (high school and college) and corporate areas.” John added, “My more recent
corporate training experience was an excellent companion piece to the academic class-
room experience shared by Pam (college) and Sally (high school)...” The instructor
seemed please with this approach, mentioning in her feedback “good application to
academic and corporate situations.”
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Thereisevidence, then, that despite alack of direct challenges to other points of view
through dialogue, multiple perspectives were shared solely by virtue of individual
contributions to the final product.

Conclusions

Thischapter illustrateshow acomputer-mediated discourseanalysis(CMDA) approach
can be used to analyze interaction for indicators of collaborative learning through the
lens of language. Group Blueregarded itself as successful, asdid the courseinstructor.
During the chat, the group clearly focused on discussing the assignment, though there
waslittlediscussion of thecognitiveprocessing learning theory tobelearned in thisunit.
Rather, the focus was on completing the assignment as efficiently as possible. This
reflectsmore of acooperativelearning strategy than acollaborative approach asdefined
by Henri and Rigault (1996).

All group members participated, but in qualitatively and quantitatively different ways.
Even though roles were not assigned, each member played a different role in the
discourse. Overall, the group members operated within aframework of mutual respect.
The group interacted through a negotiation of meaning and clarification style of
discourse; no challenge and explain cycles were found. The findings provide evidence
for uncritical joint-knowledge sharing at this stage of the group process, rather than the
critical joint-knowledge building hoped for in collaboration.

It is heartening that a three-person group, working only at a distance through Internet
tools, succeeded in interacting within a framework of mutual respect to complete a
learning task toitsown, and to theinstructor’ s satisfaction. Educatorshopethat through
adialogic process of sharing diverse perspectives and challenging other’s ideas, new
knowledge can be created. However, the group in this study chose to cooperate through
individual contribution to the task rather than collaborate through sustained dialogue
about the concepts to be learned.

Whilecooperationitself hasvalue, it isoften used for teaching group-process skillsand
has not been viewed as the most effective strategy for adult learners. “ The cooperative
learning process might, in striving to achieve very interdependent group functioning,
worsenthedistant learners’ constraints. .. Thecollaborativeapproachfor itspart, seems
to be more flexible and meets the requirements of distance education for adults” (Henri
& Rigault, 1996, p. 50). Adultswho already havetheskillsfor coordinating their face-to-
faceactivitiesin an efficient way may be spending so much timeon coordination of tasks
at adistance that they are not |earning the content that the task was originally designed
to teach.

Y et Group Blue did chooseto cooperaterather than collaboratein thisinstance. Perhaps
cooperationissimply moreefficient at adistance and multipl e perspectivescan be shared
throughindividual contributionsto the product in away that is different than what was
anticipated. Dillenbourg et al. (1996) point out that “collaboration isin itself neither
efficientorinefficient. . .itistheaim of researchto determinetheconditionsunder which
collaborativelearningisefficient” (p. 8). Itishoped that this chapter providesguidance
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for researchers and educators in their design of online learning activities to foster
collaboration, in their identification of intended outcomes of online collaborative
activities, and in their use of the CMDA approach to determine whether the outcomes
have been met.
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Appendix: L earning Task

The cognitive information-processing (CIP) model of learning seeks to describe how
humanstransforminformationintoknowledge. Toward the end of Chapter 3, theauthors
outline some implications of CIP theory for instruction. One of these is “enhancing
learners’ self-control of information processing.” The idea here is that if learners
understand how they learn the best (how they process information), they can use this
metacognitive awareness to create strategies for their learning.

Onetool to hel p raise metacognitive awarenessisthe Motivated Strategiesfor Learning
Questionnaire (MSLQ). Your task for this week’s thought activity isto visit the URL
below and takethe MSLQ.

Thenwith your group, analyze 1) how the M SL Q addresses elements of the CIP theory
of learning (in other words, how might the study strategies indicated tie to the basic
processing model of CIP); and 2) how the MSLQ may be useful for instruction; and 3)
include a short reflection on one strategy your group thinks might be useful for this
course.

Some things to consider in the analysis:

1  Does the MSLQ ask questions related to pattern recognition and perception?
Rehearsal or chunking? Semantic networks?

2 Howdothestudy strategiesrelateto short-term memory, long-term memory, etc?

3. Doyou think thisinformation could potentially be useful for learners? Any age
restrictions? What do you think an instructor should do with thisinformation?Is
it useful to them? How?
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4.  Were you ever taught study strategies? How? If not, did you find yourself
inventing them? Are they similar or different to the ones on the MSLQ?

How this thought activity will be assessed:

1  Pleaselimit your analysisto 3-4 pages.

2 Support your analysis with evidence from the readings.

3 Makesureyouconsider thegroupsof items. Y oudon’t necessarily haveto address
each and every item on the MSL Q. But, how do the groups of items relate to the
learning theory?

4. Includeyour group or self-reflection on strategies suggested above. Haveyoutied

this analysis to your readings?

Individual self-reflection:

When you complete the project, please answer the following questions as a reflection
on your own learning process:

1  What resources, people, websites, etc., did you find helpful in completing this
project? How did you use the resources available to you?

2 Howdidyour understanding of thematerial inthisunit changethroughthelearning
activities?

Peer evaluation:

Briefly describe your individual role on the thought activity you just completed. Also
provide aconcrete summary of each team member’ s contributionsto the activity along
with your numeric rating. Refer to the descriptions below as you make your ratings.
Eval uatethe contribution of EACH of your project team members, including yourself, on
ascalefrom1to5.

0= teammember madeno visiblecontributionstothe project OR madesignificant and
sustained negative contributions to the project

1= team member made minimal contributionstothe overall project

2= team member made uneven contributions to the project - some positive, some
negative

3= team member made reasonabl e contributions to the project
4= team member made significant and sustained positive contributionsto the project

5= team member made significant and sustained positive contributionsto the project
AND supported every member of the group by actively bringing out the best in
others.
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Abstract

This chapter demonstrates the influence of the socio-emotional quality of small-group
functioninginacollaborativelearning setting. It reportsa case study froma sophomore
class at a Belgian university. The subjects were 142 undergraduates subdivided into
12 project groupsof about 12 studentseach. Following adescription of thecollaborative
learning setting, a longitudinal survey study focusing upon the evolution of the
learners’ perception of their own group’s socio-emotional functioning is presented.
The aims of the study were to map group members’ perception of the socio-emotive
quality of their own group functioning and to examine if and how problemsin groups
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of learners can be detected as soon as possible. Having demonstrated that
dysfunctionalities within groups can be detected rather early, the authors hope that
corrective interventions can be implemented when they can still have an effect.

I ntroduction

Studentswho collaboratein small groups on acommon research project have abundant
opportunitiesto present and discussideas and to plan, organize, and carry out activities
related to the task at hand. Several authors attribute along list of potential benefits to
therichnessand thediversity of theselearner activities. Becauseacollaborativelearning
environment actively involves students in the learning process, educational theorists
believe that collaborative settings such as small project groups of co-learners are an
effective means of learning, and they therefore play an important role in knowledge
construction (Blumenfeld, Marx, Soloway, & Krajcik, 1996; Collins, Brown, & Newman,
1989). By expressing ideas into words, by formulating opinions, by externalizing tacit
knowledge, attitudes, approaches, values, and perspectives, learners are expected to
exploretheir own understanding in moredetail (Johnson, 1971, 1974), to generate more
and better questions (Panitz, no date) and to develop higher level thinking skills
(Johnson, 1971; Vygotsky, 1978). Itishoped that vague mental conceptualizationsof an
ideabecomeinternalizedinto moreconcreterepresentations(Resnick, Levine, & Teasley,
1991) resultinginalong-lasting, firmly rooted understanding (Kulik & Kulik, 1979).

Because cognitive activities of learners become visible during group work, these
activities also become subject to intervention and coaching. Hence, the externalized
ideas of the learner provide a means for other learners and their teachers to react to,
negotiate around, and build upon what they heard from the learner’ s side (Arias, Eden,
Fischer, Gorman, & Scharff, 1999). Consequently, the conceptualizationsof co-learners
will gradually becomefine-tuned and acommon language and acommon understanding
-or a“shared knowledge” - will becreated (Scardamalia& Bereiter, 1994). Important as
they are, the cognitive benefits listed above are but a small portion of the advantages
attributed to collaborativelearning. Panitz (no date), for example, presentsareferenced
list of 67 theoretical advantages of collaborative learning, ranging from academic over
social to psychological and assessment benefits. Not unimportantly, some of the
cognitive benefits believed to be associated with collaborative learning have already
received direct empirical support. To illustrate, two recent reviews are positive with
regard to the effectiveness of variousforms of small-group learning. Springer, Stanne,
and Donovan (1999) conclude that small-group learning is successful in promoting
greater academic achievement and morefavorableattitudestowardlearning. According
to the authors, these results are superior to most findings in comparable reviews of
research on other educational innovations. Comparing small-group and individual
learning in acontext in which students|earn to use computer technology, L ou, Abrami,
and d’ Apollonia (2001) found significant positive effects of small-group learning on
student individual achievement, task performance, and several process and affective
outcomes. In view of the overwhelming number of theoretical arguments and of the
empirical support for the cognitive benefits associated with collaborative learning, it
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wouldtherefore appear asif thereisevery reason to promote collaborativeinstructional
formats.

However, this enthusiasm regarding collaborative work environmentsis not shared by
everyone. Diehl and Stroebe (1987; 1991), for example, notice that several forms of
“cognitive blocking” can hinder the cognitive processes of individuals, and mainly so
during face-to-face synchronous communication sessions within agroup. While brain-
storming, some group members are talking too fast for others to react upon, theses are
remembered imprecisely or they are quoted incorrectly, irrelevant or long meandering
monol ogues enter group discussions, etc. Theseinteractionsinterferewith and disrupt
ongoing cognitive processes, thereby thwarting the learning outcomes intended by
having students communicate with each other.

Aside from cognitive blocking effects, which are perhaps only detrimental with regard
toindividual learning outcomesintheshort run, more seriousand longer lasting negative
effects of group work have al so been described. Bales (1953) noticed that instrumental,
task-related activitieswithin agroup of co-acting peopl e cannot be considered apart from
the socio-emotive context in which these activities take place. In the same vein, others
have pointed out that collaborative work can have but little effect on students’ learning
outcomes, becauseteams (of collaboratinglearners) canfall pronetoalonglist of social
inhibiting factors that impede participants from performing effectively (Brown, 2000;
Hertz-Lazarowitz, Benveniste Kirkus & Miller., 1992;McGrath, 1984; Paulus, 2000;
Paulus, Dugosh, Dzindolet, Coskun, & Putman, 2002; Salomon & Globerson, 1989).
“Social inhibition” canresult fromgroup members' tendency to make self-favoring social
comparisons by contrasting their own contributions with those of (somewhat) less
performant group members(i.e., “ downward comparison”). Theresulting belief that one
isdoing quitewell (an“illusion of productivity”) may further inhibit the efforts exerted
by group members(Paulus, 2000, p. 242). Intheworst case, theviciouscircleof downward
social comparison might be consolidated in agroup norm prescribing low achievement.
Most attention however has been paid to the empirically sound observation that group
members reduce or “inhibit” individual effort when their contributions to a common
grouptask remainunidentifiable(i.e., “social loafing” and“freeriding”; e.g., Williams,
Harkins& Latané, 1981). Of course, individual group memberswho refrainfromtaking
responsibility in fulfilling their part of the work slow down project work itself. More
detrimental however istheir long-term effect upon both socio-emotional group lifeand
upon the devel opment of trust between group members. Thisisparticularly regrettable,
because both intra-group socio-emotional stability and trust are important antecedent
conditions for group members to learn from and with each other (Bruffee, 1994). It
therefore seemsasif the potential benefits associated with small-group projectswill be
afunction of the group’s capability not only to cope with task-related aspects, but also
to develop and to maintain a constructive socio-emotive group life.

From ateacher’ spoint of view, the question arises* How to coach agroup of collaborative
learnersadequately?’ Successive preventive, diagnostic, and curative actions might be
considered. Asaninitial “preventive’ step, teacherscantry to design the collaborative
environment such that the opportunitiesfor agroup to deal successfully with both task-
rel evant and socio-emotional aspectsof group lifearemaximized. A deliberately designed
collaborative environment, however, does not guarantee that all groups will do well.
Therefore, teachers need a subsequent (second) eval uative phase in which groups that
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go astray will be detected. Although both are necessary, the follow up of task-related
group activitiesisanotably easier job than adequately scrutinizing socio-emotional and
intra-group relational patterns.

Thedifficulty of monitoring socio-emotional aspectsof grouplifeisat theheart of acase
study from asophomoreclassat aBelgian university, theMediaStudies Seminar (MSS),
presented hereafter. First, the seminar itself will beintroduced and some attention will
be given to elements of the design that were explicitly incorporated in order to help
groups deal successfully with both task-relevant and socio-emotional aspects of group
life(i.e.,the” preventive” step). Next, alongitudinal survey focusing upontheevolution
of the learners’ perception of their own group’s socio-emotional functioning will be
presented. The aims of the study were to map group members’ perception of the socio-
emotive quality of their own group functioning and to examine if and how problems
emerginginapartly face-to-face, partly virtual group of learnerscan be detected assoon
as possible (i.e., the “diagnostic” step).

In the present study, no attempt was made to proceed to the “curative” step based on
the data gathered. Groups were thoroughly coached as usual, but the coaches were not
informed about the survey data. The aim was to map the spontaneous evolution of the
perceived quality of group functioninginacontext where coaches cannot but count upon
their experienceand devotionto optimizein-group activity. It will beclear, however, that
inthefuture, survey datawill be put at the disposal of both the coaches and the groups,
if itwouldturnout that this“ diagnostic” information might constituteauseful instrument
to guide “curative” interventions.

The Media Studies Seminar

The MSS is one of the ten courses students have to take in the second year of the
undergraduate Communication Sciences program at the largest Belgian university
(Katholieke Universiteit Leuven). The MSS takes the format of an ICT-supported
busi nesssimulation covering thefull academicyear. It aimsto makestudentsfamiliar with
empirical research in communication sciences. Studentshavetoacquirethebasic skills
necessary toinvestigateanew problemwithinthissciencedisciplineindependently, and
they haveto be ableto deliver afinal report of good quality. At the start of the seminar,
studentscanindicatewhich of theapproximately 15 available research topicsthey would
like to work on (e.g., how do parents coach children in their media use; romance,
relationships, and sexuality in popular TV shows; the meaning of mediafor thevisually
impaired, etc.). Taking into account their personal preferences, about twelve students
with commoninterestsare put together into the same proj ect groups, and they will work
together at the project during thefull academicyear. Sincethey havealready spent one
year together, most students will know each other. Typically, students within a project
group met several timesaweek, each timefor aperiod ranging from afew minutesup to
several hours.

At the start of the project, each project group has to submit aresearch proposal in the
form of adetail ed businesstender (including atimeschedul e, abudget, and staffing plan).

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



Mapping Perceived Socio-Emotive Quality of Small-Group Functioning 129

Following the approval of the business tender by the team of project coaches, each
project group is subdivided into four smaller units. Every unit holds the main respon-
sibility for group work during one of the four major stages of the MSS. Inafirst stage,
students explore the available literature on the subject, and a central research question
isderived. In asecond phase, students construct aresearch instrument (e.g., asurvey,
atool to analyze newspaper content). In athird stage, the actual research is carried out
(e.g., interviewing people, analyzing content, conducting a telephone survey), after
which the data collected are analyzed. In afinal stage, aresearch report iswritten, and
all the project groups present their own project to the other groups during a simulated
academic conference. The latter activity concludes the business simulation.

Sincethe M SSwasthefirst experienceof these studentswith both empirical research and
collaborative group work at the university, great effortswere madeto help themto have
afruitful learning experience. First, attractive, professionally relevant, socially meaning-
ful, and motivating research topicswere presented (seethe examplesabove). Inaddition,
students were asked to apply for a specific topic. As aresult, student motivation was
enhanced, complaints about unfair allocation of topicswere avoided and, perhaps most
important, studentsknew that other group memberswould al so beinterestedinthetopic.
Second, great care wastaken to ensure that groups could start work as soon as possible.
Therefore, all groupswere provided withawrittenrationalecovering all the stagesof the
group work. In afirst collective meeting, this rationale was explained in detail. It was
explicated why collaborative group work isrequired for this project and what learning
outcomes it was hoped would be achieved. Deadlines and formal requirements were
indicated. It was made clear how group work and individual contributions would be
assessed (i.e., all subjectswithinagroup will receive the sasme mark that can be slightly
adjusted by means of a peer assessment procedure). Hints and helpful resources were
added. It was explained what to do if the group had difficulties, what the potential risks
of group work are and how to deal with them. An overview of when and where to meet
with the teachers was included. Third, by partitioning group work into mutually con-
nected sub-tasks, and by advising about role and turn taking within subgroups, the stage
was set to create afair division of labor, to install arelatively high degree of positive
interdependence, and to keep the whole project manageable for the students. Fourth,
to enhance individual accountability and responsibility, the task was subdivided in
smaller units, and each student’ s contribution within the group was assessed by his or
her peersat four pointsduring theacademicyear. Fifth, group project work wassustai ned
onacontinuousbasisby meansof aDigital Learning Environment (DLE). Functionalities
that enhance information delivery and information exchange between learners (such as
digital drop boxes, group pages, and group calendars) were promoted when it came to
writing reports and planning group activities. The use of asynchronous communication
tools(suchasgroup email and group discussion forums) wasencouraged to prepare (and
follow up) regular face-to-face meetings. Besidesfacilitating groupwork inadirect way,
having a virtual group space at one’'s disposal was also intended to enhance afeeling
of belonging to agroup. Viathe promotion of the use of asynchronous communication
tools, teachers hoped to provide opportunities for students to collaborate in ways that
lead to shared understanding (e.g., Brown, 1990; Harasim, 1990; Hiltz, 1990), and they
hoped to prevent several formsof “cognitiveblocking” (cf. supra). Finally, agreat deal
of monitoring and coaching moments was embedded in the design of the MSS. At
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designated times, relatively informal meetings were organized with each group, and
individual group memberswerefreeto contact their teachersat all times. On moreformal
occasions, small oral presentationsincluding areport of group progresswere schedul ed.
As indicated earlier, group members had to assess the contribution of each group
member. These peer-evaluation data were also used by teachers as a monitoring tool.

However, despite all the preventive measures taken, year after year it turned out that
about one-third of the groups suffered from an inferior socio-emotional atmosphere.
Moreover, despite attemptsto monitor groupsclosely, instructorsfound it hard tojudge
the socio-emotive aspect of group functioning correctly. After all, instructors always
remain relative outsiders. In addition, groups of learners remained highly reluctant to
report emerging problems in their group, partly perhaps because they worried about
losing marks if teachers discovered that a group was confronted with difficulties that
could not be solved by the group itself. Only at the end of the academic year did some
individual students start complaining about how their group had been or wasdoing. At
that | ate stage, teachersran the risk of misjudging the complaint. Moreover, even when
a correct diagnosis of the complaint would have been possible, no time was left for
curative actionsto be implemented.

Therefore, at the beginning of the academic year 2001-2002, we started investigating if
and to what extent relational group (dys)functioning can be mapped at the very early
stages of group work by means of an ad hoc constructed measurement tool. This
diagnostic instrument (described below) is a rather broad-spectrum questionnaire
reflecting socio-emotional aspects of group membership, aswell as perceptions, evalu-
ations, and feelings about the group as a whole, its members, and the student’s own
membership within the group. By administering the online questionnaire to group
members at set times, it is our aim to obtain an evolutionary diagnostic group profile.

M apping Perceived Socio-Emotive
Quality of Group Functioning

In this section, first the measurement tool and the data collection process will be
highlighted. Next, we will turn to areport and an analysis of the results obtained.

M easurement Tool and Data Collection

During the academic year 2001-2002, the MSS was attended by 142 second-year
Communication Science undergraduates at the K.U.Leuven. Taking into account
individual student preferences, 12 different project groups of 12 students each were
formed. Each project group was subdivided into four sub-units of three students each.
Every 1.5 months(November 2001, February 2002, March 2002, May 2002), followingthe
completion of each major stage of the MSS, an online questionnaire (81 items) was
administered to all 142 students. The questionnaire related to the project group as a
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wholel (12 students), and it comprised ten existing scales measuring different aspects
of the quality of group functioning: “Interaction” (Watson et al., 1991; 8 items), “ Equal
Contribution” (Kramer, Kuo, & Dailey, 1997; 11items), “ Discussion Quality” (Kramer et
al., 1997; 3items), “Dominance” (Kramer etal., 1997; 2items), “ Solidarity” (Wheeless,
Wheeless, & Dickson-Markman, 1982; 13 items), “Affect” (Freeman, 1996; 6 items),
“Fairnessof Equal Scores” (Freeman, 1996; 2 items), “Fairness of Contribution” (Free-
man, 1996; 3items), “Wasteof Time” (Freeman, 1996; 3items), “ SurplusV alue of Group
Work” (Freeman, 1996; 6 items), together with some items that were constructed to
indicate “Illusion of Productivity” (5 items), “Free Riding” (4 items), “Downward
Comparison” (4 items), and “Within group communication” (11items).

A few examples of questionsare: “1 am satisfied with how group membersinteract with
each other”; “I feel we have good communication among group members”; and “ Every
member of our group deserves the same final grade.” All 81 items were scored on a
common six-point scale (1=strongly disagree; 6=strongly agree). Since the question-
naire was completed four times by each of the 142 subjects, adatamatrix consisting of
142 subjects by 4 measurements by 81 items was obtained.

Analysis & Results

Socio-Emotive Quality of Group Functioning

Thedatamatrix wasrestructuredinatwo-way table consisting of 568 rows (142 students
x 4 measurements) and 81 columns(scoreson 81items). To detect likepatternsof socio-
emotive quality of group functioning (i.e., data within one row), a cluster analysis
(Ward's method; squared Euclidian distances) was performed on the rows of the two-
way table. Theanalysisclearly categorizes perceptions of students (at aset moment) in
two distinct clusters. One “cluster” or “class’ consists of those studentswho indicated
their group was doing well during the preceding 1.5 months (the “functional” cluster).
A second “cluster” contains those students who indicated that they were rather
dissatisfied with their group and the way it was functioning during the preceding 1.5
months (the “dysfunctional” cluster).

Studentsinthe“functional” cluster perceived their group asacoherent and harmonious
entity and indicated that they performed more efficiently than if there were no groups
(during the preceding 1.5 months). They believed that their interactions resulted in
decisionsof good quality. Group work wasnot perceived asawaste of time, and students
weresatisfied with boththefinal result of the groupwork and withtheway group members
interacted with each other. Students had the perception that all group members contrib-
uted evenly, that there were neither distinctly dominant group membersnor free-riders.
They judgedit asfair that everyoneintheir group would receivethe samescore. Students
in the “dysfunctional” cluster showed the reverse pattern.

Next, for each of the four periods preceding a measurement, the relative number of
students in the “functional” cluster was used as an index of the perceived quality of
socio-emotive quality of a group during that period. As it turned out, some groups
consist exclusively of subjectsfromthe”functional” cluster (seeFigure1: Group 1 before
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Figure 1. The percentage of group members in the functional cluster at the four
measuring moments.
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November 2001), while other groups consist only of students from the “ dysfunctional”
cluster (seeFigure1: Group 3 beforeNovember 2001). Clearly, the socio-emotivequality
withinsuchagroupisvery low. Furthermore, Figure 1 clearly showsthat, by and large,
the“perceived quality of group functioning” remained constant over the academic year.
Groups that did not score well after the first stage of the project (November 2001)
generally were classified as “dysfunctional” after completion of the other three stages
aswell. Similarly, groupsthat started well remained “functional” during the remainder
of the project. That is not to say that no changes at all were observed. As can be seen
in Figure 1, the most marked changes in socio-emotive quality of group functioning
(Group 1 and Group 7) are noticed between the first (November 2001) and the second
(February 2002) measurement.

Relation between Socio-Emotive Quality of Group
Functioning and “ Getting On With the Job”

Attheend of theacademicyear, thefinal reportsof thegroupswere graded by thefaculty
member responsible for the MSS, in consultation with the groups’ instructors. It is
interesting to observethat thetwo “ dysfunctional” groups (Group 3 and Group 10) were
the only groups failing to score higher than 10 on a 20 point scale. On the other hand,
the most functional groups scored best on their final report. This important result
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challenged us to look into the relationship between the socio-emotional and the task-
related aspects of group functioning. Asindicated above (Bales, 1953), getting on with
the job and getting on with other people within the group seem essential for delivering
agood final group result. The correlation between both was investigated.

The final grade on the seminar groups’ reports was taken as an index of successfully
coping with thejob. For “getting on with people,” it was assumed that the percentages
of group memberswho belonged to thefunctional cluster werean adequate measurement
unit. A Spearman Correlation between both scores showed a substantial relationship
between“ gettingonwiththejob” and “ getting on with your fellow team members.” The
correlationwasr=0.7, p<0.0001. Project groupswith alot of studentsinthedysfunctional
cluster (groups scoring low on “getting on with people”), consequently did not score
as well for their final report as groups in which more students say that their group is
functional.

Academic Achievement

One obvious factor that might moderate the observed relationship between socio-
emotional and task-related aspects of group functioning is the student’s level of
academic achievement. Students' results, at the end of their first undergraduate year,

Figure 2: Estimated marginal means of the socio-emotional indices for the twelve
groups at the four measurement moments.
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were taken as an index of academic achievement. In order to test the potentially
moderating role of “academic achievement,” arepeated measurement ANOVA2 was
doneusing thesubjects’ academic achievement asacovariate, and with thefour different
moments of measurement as awithin subjectsor timefactor (socio-emotional function-
ing), and group membership asabetween subjectsfactor (having 12 levels). Thewithin
subjectsor timefactor wasnot at all significant (F (2.44, 290.18) = 0.96), indi cating that
—as expected— there were no differences between the indices at the four different
moments. More important, the covariate academic achievement also did not reach any
significancelevel (F (1,119) =0.65). Thisconfirmsour thesisthat the differencesin socio-
emotional indices between the groups cannot be attributed to differences in overall
academic achievements between these groups. The between subjects factor of group
functioning, however, washighly significant (F (11, 119) =6.52, p<.001), whichisclearly
illustratedin Figure 2. Theestimated marginal means of the socio-emotional indicesare
clearly different between the 12 groups. Y et, most of them are situated between 0 and 5.
Furthermore, there was a significant interaction between group functioning and the
repeated measurestimefactor (F (26.82,290.18) =4.10, p<.001). Wheninspecting the
figure, it can beseenthat thereisagreat deal of variationinthefluctuationsof the curves
between the 12 groups. In our opinion, thisinteraction should not be over-interpreted.
There are no clear patterns of differences between groups of either increased or
decreased estimated marginal means over time. There are differences and crossings
between curves, but for all groups, the estimated meansremain at thesamelevel inarather
horizontal manner. (The repeated measures or time factor was not at all significant.)

Summarizing, wefeel that thedifferencesinthegroups’ socio-emotional functioningare
not influenced by the overall academic achievement of the members of these groups.

Discussion

Bringing about successful group work is not just a matter of putting students together.
Students do not automatically become involved, thoughtful, tolerant, cooperative, or
responsible when working with others. The ultimate learning effect of group work
depends on what the tasks are, how the group is organized, who participates, and how
thegroup isheld accountable. Teachers must consider these factorsin designing group
work, and they must address potential problems of process if group work is to be
successful. However, explaining the task and guiding the groupsthrough their project,
etc., do not, by themselves, seem to give any guarantee for asuccessful project. Inthis
chapter, it wasdemonstrated that in collaborativelearning, thereisal so aclear influence
of the socio-emotional quality of group functioning.
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Findings

“ Sability”

One of the most astonishing results of our research isthat, by and large, the “ perceived
quality of group functioning” remained constant over the academic year. Groups that
did not score well after the first stage of the project generally were classified as
“dysfunctional” after completion of theother threestagesaswell. Similarly, groupsthat
startedwell remained*“functional” duringtherest of theproject (seeFigure1). However,
and against thisgeneral trend, somerelatively small variationsin socio-emotional quality
were observed going from the first (November 2001) to the second (February 2002)
measurement. In the language of group-development theories, perhaps groups are
leaving (seeFigure 1, Group 7) or entering (seeFigure 1, Group 1) the“ storming stage”
in which conflict is the general theme and in which task resistance (such as missed
meetings or reduced task focus) and relationship hostility between group members are
common (Tuckman & Jensen, 1977).

“ Applicable Instrument”

Having demonstrated that dysfunctional groups can be detected rather early using a
guestionnaire that measures different aspects of group functioning, an optimistic
perspectiveisbeing offered here. Interventions can be planned at atime when they can
still havean effect. Moreover, our rather el aborate questi onnaire and theresulting group
profile offer afirst diagnosis of the (dys)functionality within a specific group.

Pending amoredetailed analysisof thedysfunctionsobserved, simplefeedback fromthe
teacher, a group discussion, coaching, and pre-training for cooperation (listening and
resolving conflicts; learning to appreciate skillsand abilities of group members) consti-
tute examples of potentially useful intervention strategies.

Future Research

Based on our research, which indicates that dysfunctional groups can be detected at a
very early stage of group functioning, we suggested that i nterventions shoul d al so begin
early in the process. Although it can be argued that early interventions stand a better
chance of being successful than late interventions, in view of the stability findings, we
don’t know whether interventions will have an effect at all. Is there really a way to
overcomethese primacy effectsand these stability effects?Moreover, therearedifferent
waysfor ateacher tointervenein dysfunctional groups. |ssimplefeedback based onthe
guestionnairedatacol lected enough, or will moreradical coachingor collaborativeskills
training be necessary? Future research may give us some indication. Also, further
researchisneeded at thelevel of thetask analysis. There seemsto be aserious shortage
of models of task analysisin collaborative learning. Finally, our admittedly superficial
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analysis of therelationship between the socio-emaotional functioning of project groups,
their “ability” and the groups' results should be supplemented by a more fine-grain
analysis.

Limitations and Conclusions of the
Study

Thisstudy obviously hasanumber of limitations. First, it isimportant to notethat this
chapter dealswithrather largegroups (12 people) of peersworkingtogether inaresearch
seminar inmediatraining. Although many of thefactorsinvolved may beexclusively in-
group factors, itisobviousthat factorsexternal tothegroup can also beat work and have
animpact on behavior insidethegroup. Furthermore, someof our participantsmay have
had previously shared experiences, as they had studied together in their first under-
graduateyear. Inaddition, the students’ motivation to participatein “collaboration” is
partly extrinsic. Group work isnot an option; it isacourserequirement. Moreover, the
setting of the students’ collaboration isitself a potential intervening factor. Working
together hasbecome animportant aspect of student lifeat our university. Studentswork
together not only in study surroundings, but also in more informal surroundings such
as students’ residences. It can therefore be argued that the impact of the collaborative
learning present in our research may differ from theimpact of the setting for other forms
of collaborativelearning.

Inaddition, our research dealswith very diverseformsof in-group communication. Part
of the subjects’ communication is asynchronous computer-mediated communication
usingthe DLE; part isface-to-facecommunication. Project groupsdifferintheir relative
use of these two modes of communication. We noticed that some groups made almost
no use of the DLE options. Other groups preferred to discuss their research using
nothing but theDLE. The potential influence of thedifferent communication modeswas
not studied in this chapter, but it provides an interesting topic for future research.

Asafinal limitation, although we monitored the subjects’ socio-emotional functioning
for nearly eight months, dueto the length of thisperiod it was almost impossibleto deal
with every possiblefactor that may haveinfluenced the socio- emotional relationsinthe
different project groups.

Thegoal of thischapter was not to arguefor any particular view of the best prototypical
scenario for group learning. If anything, our research made us aware of the vast
differences that can be observed between collaborative settings. This is important,
becausewhat countsascollaborationwithinagroupwill differ widely. To our knowledge,
thereisstill no agreed-upon framework to compare and to contrast studies on collabo-
rativelearning. Itisour firm conviction, based on our findings, that task-rel ated factors
and socio-emotional factors should both occupy a place in this framework.
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Endnotes

! The functioning of the smaller units of threeisnot the focus of thischapter. Even
though a separate questionnaire for measuring the functioning of these units was
used, we will not present the conclusions here.

2 Sincethe Greenhouse-Geisser epsilonwas .81, whichisgreater thanthe.75 criterion
proposed by Hatcher & Stepanski (1994, p. 237), there was no need to switchto a
MANOVA. For the averaged tests of significance, thisepsilon was used to adjust
the degrees of freedom.
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Chapter VI I

A Constructivist
Framewor k for Online
Collabor ative
L ear ning:

Adult L earning and

Collaborative
L earning Theory

Elizabeth Stacey
Deakin University, Australia

Abstract

The purpose of this chapter isto review and discuss theoretical perspectives that help
to frame collaborative learning online. The chapter investigates literature about the
type of learning and behavior that are anticipated and resear ched among participants
lear ning collabor atively and di scusses how these attributes expl ain computer -supported
collaborative learning. The literature about learning is influenced by perspectives
from a number of fields, particularly philosophy, psychology, and sociology. This
chapter describes some of these perspectives from the fields of cognitive psychology,
adult learning, and collaborative group learning. Recent research into computer-
supported collaborative learning that applies these theories will also be discussed.
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I ntroduction

Computer-supported collaborativelearning (CSCL) isan emerging paradigm gathering
aresearch focus of discussion from arange of disciplines. Lipponen (2002), discussing
the foundations of this new and emerging focus of research and its differing interpreta-
tions, tracesitsshort history asan academic discourseand explainsmany of thediffering
concepts of collaboration that it represents. This chapter explores the theoretical
backgroundto collaborativelearning, reviewed toframeand explain aresearch study into
collaborativelearninginadistributed computer-supported environment. Thetheoretical
ideas explored here, also represented in the CSCL literature, are placed in a broader
context of educational literatureand discussedin detail. Thechapter will focuson online
collaborativelearning fromwithinaninterpretiveframework, from the perspectivethat
knowledge is subjective and socially constructed. The constructivist and social
constructivist viewpoints about learning and knowledge construction are presented
here first through an investigation of relevant literature about constructivism.

Thefield of adult learning, particularly in higher education contexts, isal so explored with
examination of researchinto thenature of thefacilitation of learning by groupinteraction
and the theories that underpin this area of study. The significant contribution of the
social natureof cognition astheorized by Vygotsky (1978) tothetheory baseunderlying
collaborative learning is reviewed, with the importance of dialogue within an online
community of learners discussed.

Constructivist Per spectives about
L earning

The literature about a constructivist approach to learning that is described here covers
adiversity of ideas from cognitive developmental theory to research in adult learning,
from collaborative and group learning to educational technology and instructional
design. The theoretical perspectives of learning and knowledge through which these
different disciplinesand studieshavebeenreviewed arethe principlesof constructivism
and particularly social constructivism. Constructivismisperceived differently acrossthe
educational literature, ranging from being called atheory of epistemology or atheory of
learning, to being described as a philosophy or approach underlying arange of theories
of learning. Constructivism is considered here to be a set of beliefs about knowing that
become a perspective for understanding learning.

Definitions of Constructivism

Within his discussion of autonomous and individualized adult learning, Candy (1991)
described constructivism as“ abroad and somewhat elusiveconcept” (p. 252) andwrote
of theirony that the di scussion about constructivism, with itsmultiple perspectives, has
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emerged from thefield of science, solong considered a positivist field of hard factsand
laws. Hequoted writerssuch asFeyerbrand (1975), Kuhn (1970) and Pope (1983) , (cited
in Candy, 1991) who wrote of science as people’s multiple constructions of concepts
based on a central principle, i.e., that knowledge cannot be taught but must be con-
structed by the learner. Many other disciplines such as anthropology, sociology, and
psychology also reflected dramatic shifts in perspective about “how people invent,
organize, and impose structures on their experiences, and have argued that essentially
knowledgeisasocial artefact” (Candy, 1991, pp. 253-254).

Candy described constructivism asthree interrelated domains: a constructivist view of
people, aconstructivist view of knowledge, and constructivisminteaching and learning.
His constructivist view of peopleisthat they are not shaped by circumstances beyond
their control but continuously inquire and explore and are driven to interact with others
tomake sense of their experienceand develop aschemafor reality to guidetheir actions.
The constructivist view of knowledge, unlike the positivist view of knowledge as “an
accumulated body of empirically verifiablefacts, derived directly from observation and
experimentation” (Candy, 1991, p. 262), perceives its content as constructed by the
learner who experienced it. This means that if knowledge is tentative and socially
constructed, it cannot be taught but only learned (or constructed). Many of the
constructivistideasof |earning originated from thework of cognitive psychologistssuch
asPiaget, Bruner, and Vygotsky who shared acentral notion of constructivisminwhich
thelearner had arepresentational model, asystem of schemaor personal constructsthat
provided an anticipatory scheme for the learner to make sense of any situation. Thus,
constructivisminlearningisconcerned with“how learnersconstrue (or interpret) events
and ideas, and how they construct (build or assemble) structures of meaning. The
constant dialectical interplay between construing and constructing is at the heart of a
constructivist approach to education” (Candy, 1991, p. 272).

Another adult educator, from the field of teacher education, Fosnot (1988) developed a
definition of constructivism from a Piagetian perspective, and she defined the term as
having four main principles. Fosnot’ sfirst principlewasthat knowledge consi stsof past
constructions; we can never know theworld in atruly objective way, asif it is separate
from ourselvesand past experiences. | nstead, weknow it through our logical framework
whichtransforms, organizesand interpretsour experiences. Thislogicisconstructed and
evolves throughout our physical and cognitive development. Secondly, she described
how constructions come through assimilation and accommodation, polar processes
defined by Piaget (citedin Fosnot, 1988). Assimilationisour logical framework, andwhen
it is insufficient we accommodate or develop a higher level theory or concept to
encompassthe new information. Thirdly, constructivism from this perspective assumes
learning is an organic process of invention, not amechanical process of accumulation.
A learner-centred, active instructional model is one where the learner must construct
knowledge. Theteacher isamediator, not adispenser of knowledge. Finally, meaningful
learning occurs through reflection and resolution of cognitive conflict and negates
incomplete levels of understanding.

Hendry (1996) summarized awidefield of literature about constructivism, mainly from
research studiesinthefield of math and science education, with the purpose of clarifying
constructivism and identifying strategies for implementation in the classroom. Hendry
drew on neo-Piagetian research to support the importance to the learners’ construction
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of meaning, of explaining their ideas and proceduresto othersin small groups, with the
opportunity to agree and disagree. This social interaction led to children achieving
higher levelsof thinking than those not grouped (Kamii, 1990; Wheatley, 1991, ascited
inHendry, 1996, p. 29). Hendry quoted King’s (1992) work in which he suggested that
the process of explaining something to someone else led students to reconceptualize
their views. Thismight be because they are able “to remember more acceptable knowl-
edge because they generate and revitalize a greater variety of acceptable ideas which
they havealready constructed” (Hendry, 1996, p. 30). Thediscussion and feedback their
explanationsinspiremay makethemreconstruct their ideasaswell asclarify them. Hendry
described a range of teaching strategies not unlike those used in online adult learning
context, based in real-life contexts, with students’ questions and problems and a
“problem-centred learning” process (Wheatley, 1991,) in which students were encour-
aged to collaborate in pairs and small groups to solve problems.

Constructivist Debate in Instructional Design

Teachersand coursedesignersinthefield of flexibleand distancelearning have adopted
the constructivist approach tolearning as an alternativeto the more behavioristic model
of learning that underpinned much of theearlier instructional design of distancelearning
materials. This paradigmatic changeresulted in adebate that clearly defined the issues
and understandings about the constructivist approach. The use of educational tech-
nologies, such as those used in CSCL, as a means of providing the interaction and
feedback withteachersandfellow studentsthat facilitatethisway of | earning meansthat
therelationship between aconstructivist approach, collaborative learning, and learning
at adistanceis afocus of thisfield.

Bednar, Cunningham, Duffy, and Perry (1992) described learning as an active process
based on experience, with conceptual growth coming from sharing perspectivesaswell
as from experience. They described the traditional objectivist view of teaching as that
of transferring or communi cating knowledgeto thelearner efficiently fromaknowledge
base. Such a perspective was incompatible with constructivism, which they defined as
“a constructive process in which the learner builds an internal representation of
knowledge, a personal interpretation of experience” (p. 21) that is constantly open to
change as learners change their structures to add more structures of information and
experience. A constructivist approachtoinstructional design meansthat content cannot
be prespecified because the learner must construct his or her own understanding.
L earningisnot context-freebut must besituatedinareal-life context sothelearner thinks
as an expert in the field. Learners are not just efficiently processing information and
remembering it to later retrieveit, but must learn to be reflexively aware of the process
of their knowledge construction. They must be provided with authentic tasks and learn
to think like the expert, not be given a version of information mediated by another
viewpoint. Thesolution of Bednar et al. (1992) wasto specify acoreof central knowledge
that could be defined, even though the boundaries of what may berelevant to thelearner
cannot be defined by the teacher.

Thisdiscussion of constructivism underlined the necessity for collaborativelearning as
ameansof providing multiple perspectivesto aconcept. Therewasaneed to seeanissue
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from different vantage points and to understand alternative views. Learners eval uated
different viewpoints, identifying shortcomings and strengths through the creation of a
collaborative learning environment. The goal of this process was not seen as coming to
a consensus view but developing and sharing alternative perspectives on issues. The
rigorous process of devel oping and evaluating the argumentsin collaborative learning
was seen as the goal. Such learning was not competitive but cooperative so students
could understand multiple perspectives.

Strategiesthat thefield of instructional design devel opedinresponsetothe constructivist
perspective include situated cognition (Brown, Collins & Duguid, 1989; Brown &
Duguid, 2000). Thisstrategy incorporates|earning experiencesthat aresituated in real -
world experiences—not as isolated tasks but as part of a larger context— through
projects and environments that are created to capture the larger context. Another
strategy isthe cognitive apprenticeship (Collins, Brown, & Newman, 1989), where the
teacher models the process for students and coaches them to an expert performance.
These are processes that can be achieved with CSCL, asit provides atool for dialogue
between teacher and learner. The teacher’ s responses are not scripted, so the students
must have a dialogue in which the process of solving a problem can be seen as well as
the solution.

The application of educational technology within a constructivist perspective has also
been discussed by Jonassen (1995), who suggested the use of situated learning, which
emphasizes conversation and context as an effective strategy. Jonassen argued that
educators should observe studentsin informal learning situations and teach four areas:
“domain knowledge, heuristic knowledge, metacognitive strategies and learning strat-
egies’ (p 60) inreal-life useful contexts as cognitive apprenticeships. He assumed “the
social constructivist perspective implied by communities of learners” (p 60) and de-
scribed several attributes of meaningful learning. He wrote of meaningful learning as
havingthequalitiesof being active, with learnersresponsiblefor theresult; constructive,
with learners accommodating new ideas into prior knowledge to make sense; and
collaborative, with learnersworking in learning and knowledge-building communities
“exploiting” each others’ skills while providing support and observing each others’
contributions.

Jonassen (1995) believeslearning should beintentional, with learnerstrying to achieve
acognitiveobject. Itisconversational, becauselearningisinherently asocial, dialogical
process, contextualizedinreal-lifemeaningful tasks, and reflective, withlearnersarticu-
lating their learning and the process they undergo. His list of attributes, as described
above, are a combination of many of the attributes that frame the rationale for online
collaborative learning, and his discussion of the way technology should be used as
cognitivetoolsthat facilitate thinking and knowledge construction is supportive of the
aimsof CSCL. It can be suggested that CSCL meetshiscriteriafor filling theproper role
of technology inlearning—first, asatool for accessing information, representing i deas,
and communicating with others or generating products; then, as an intellectual partner
for supporting the internal negotiation of meaning making, constructing personal
representationsof meaning. Finally, it can beviewed asacontext for representing beliefs,
perspectives, arguments, and stories of others, defining aspacefor student thinking, and
supporting discourseamong aknowledge-building community of |earners. Jonassen has
written of technologies amplifying learning by “engaging learnersin cognitive opera-
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tions while constructing knowledge that they would not otherwise have been capable
of” (p. 62) asthey are used as knowledge-representation tools.

Another commentator in the field of instructional design and its use of technology to
enableaconstructivist perspectiveisLebow (1993). Inacomprehensive overview of the
field of instructional systemsdesign and itsresponseto the principles and perspectives
of constructivism, he argued that the philosophy of constructivism integrates the
affective and cognitive domains of learning and offers another set of valuesto thefield.
He addressed the perceived incompatibility of the objectivist and constructivist aspects
of instructional models, which he said was due to the perception that constructivismis
amethod, when it is a philosophy that supports the values of “collaboration, personal
autonomy, generativity, reflectivity, activeengagement, personal relevance, and plural -
ism” (Lebow, 1993, p. 5).

He maintained that instructional designers should attend more to the affective compo-
nents of learning. His argument underlies an important assumption of online learning,
“the process of acquiring new knowledge and understanding isfirmly embedded in the
social and emotional context in which learning takes place” (Lebow, 1993, p. 6). He
incorporated these ideas into his principles of constructivism and wrote that “the
feelings, intuitions, attitudes, values, interests, significant relationships and commit-
ment of |earners cannot be separated from the learning process” (p. 10).

His discussion of the principle that constructivism provides a context for |earning that
supports autonomy and relatedness is an important rational e for collaborative learning
online. It encompasses the social constructivist perspective of valuing personal au-
tonomy in learning as well as relatedness, through the use of methods of collaboration
and interdependence that “emphasize personal responsibility and individual account-
ability” (Lebow, 1993, p.8). Thesevaluesunderliethe strategies of |earning and assess-
ment that can be achieved in small-group learning online. Lebow provided arationale
for why collaboration is integral to a social constructivist approach when he wrote:
“Since constructivists believe that motivation cannot be separated from the social
context in which it is embedded, they seek to structure student relations to promote
collaboration” (p. 8). The social constructivist view of learning has developed an
importance that requires examination and explanation.

Social Constructivism

The importance of the social perspective of constructivism is being increasingly
considered inthefield of group collaborativelearning. Prawat and Floden (1994) wrote
that, in the range of views about constructivism and how it can best facilitate the
knowledge- construction process, the social constructivists' approaches were becom-
ing more important than other approaches to constructivism. They defined social
constructivists as “distinctive in their insistence that knowledge creation is a shared
rather than an individual experience,” with learners developing their knowledge by the
interaction of their combined perspectives. The social constructivist approach is based
on the assumptions that “knowledge evolves through a process of negotiation within
discoursecommunities” (p. 48).
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Jonassen, Mayes, and M cAleese (1993) reiterated theideathat cognitive activity occurs
inasocial context beforebeingintegrated into theindividual’ sconstruction of meaning.
They concluded that the learner must participate in “ cooperative learning in which the
learner is exposed to alternative viewpoints that challenge initial understanding”
(p. 234). Jonassen’s (1999) model of Constructivist Learning Environments (CLES),
explainshow technol ogy can enabl e collaborationand social construction of knowledge.
CLEsengage studentsin investigation of aproblem, critique related cases, and review
information resources. L earnersdevel op needed skillsand collaboratewith others, using
thesocial support of thegrouptolearneffectively. Jonassen and Remidez (2002) describe
an environment, such as that established to support CSCL through a web-based
environment, that supports collaborative groups and facilitates a scaffolded discourse
about problem solving.

From the constructivist perspective described so far, the need to provide adult |earners
with a social context for negotiation and construction of knowledge becomes more
apparent. The literature of adult and group learning provides a context for this discus-
sion.

Adult Learning: Major Perspectives

The conditionsin which adultslearn most effectively need to be understood before the
process of adults learning collaboratively can be clearly defined. Viewing the field of
adult learning historically must include the work of Knowles (1990) among the most
influential early writersinthefield. Histheory of androgogy hashad awideinfluenceon
research and practicein training and higher education. Hisemphasison contextualizing
learning withinthe adult learners’ experience and devel oping their motivated indepen-
dence enables the development of the more constructivist approach described in the
work of Candy (1991) and Foley (1995). Laurillard’s (2002) more teacher-centered
perspective provides another focus on adult learning.

Knowles (1990) long maintained that adult |earners have different characteristics than
young, developing, and school-age learners, and that the practice of adapting theories
about children to adult learners was not satisfactory. From pioneering work in the area
of adult learning by Lindeman (1926) and research by Houle (1984) and Tough (1979) that
focused on adults, Knowles developed a data bank of characteristics of adult learners.
Heincorporated theseinto hisprinciplesof androgogy (adult | earning), which hedefined
as different from pedagogy (children’s learning), particularly in the motivation and
independence of adult learners. He described adults as motivated less by their teachers
and more by their own need to learn, being moreindependent and self-directed in their
learning than children.

Knowles' (1990) key assumptions included ideas about motivation for learning: that
adults are motivated to learn as they experience needs that learning will satisfy; that
adults are oriented to life situations so this is the appropriate basis for an adult
curriculum; that the core methodol ogy for teaching adults should be an analysis of their
experience; and that therebe provision for differencesin “ style, time, place, and pace of
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learning” (p.31). Knowlesalso used the findings of Tough’s (1979) Canadian research
that showed that adult learners preferred to have independent choice in details of their
learning, including the content and style of teaching, and liked to learn collaboratively
rather than independently.

Another commentator on adult learning, Foley (1995), also traced the sequence of
learning theorists who influenced the concepts of adult learning, and his more recently
written perspective described the change in educational research and practice that
moved from focusing on effective teachers to studying what made effective learners.
Foley’ sperspectiveal so provided aframework for critique of thefield aswell asproviding
acritical theorist’s perspective on adult learning. In describing the contribution to the
interpretive understanding of |earning and teaching that wasmade by cognitive psychol-
ogy, heincludesearly Gestalt psychol ogistswho described | earnersactively organizing
knowledge into their own cognitive framework. These ideas he described as buried by
behaviorist psychology—with its emphasis on scientifically observable responses and
skills (including the work of Thorndike, Skinner, and Watson)—that dominated educa-
tion until the 1950s. The exceptions to this were John Dewey’ s progressive education
and Vygotsky’ sresearch and theory into child development in Russia (though thiswas
not published in the West until the late 1960s), which wereinfluential in representing
adifferent approach.

Foley (1995) also stressed theimportanceto thefield of adult learning of thework done
with cognitive and learning styles, particularly the work of Kolb (1984). Kolb’ stheory
of experiential learning underlying these stylesintegrated ideasfrom cognitive psychol -
ogy, educational theory, social psychology, and psychoanalysis. His propositions
incorporated ideas already informing this field, particularly Vygotsky’s ideas about
learning. Kolb emphasized that learning is social and that experiences influence the
learning style aperson prefers, while education and employment particularly affect the
way aperson learns. Hedescribed |earning asan interactive activity between “individu-
alswith their biological potentialities and the society with its symbols, tools, and other
cultural artefacts” (KolbcitedinFoley, 1995, p. 39), and asadial ectical processinvolving
peopleinteracting with their environment. Foley, like Knowles, saw the understanding
of such avariety of learning stylesand epistemological positionsasessential to helping
adult educators understand the differences among their students.

Both Knowlesand Foley described thesignificanceof Rogers’ (1969) influenceon adult
education in the late 1960s and early 1970s with his ideas of student-centered, self-
initiated learning, which critiqued thedidactic type of teaching prevalent at thetimeand
encouraged the teacher into the mode of facilitator. Thisroleisimportant in the type of
adult learning possible and suited to the computer-mediated environment. Rogers
mai ntai ned that we cannot teach a person but can only facilitate hisor her learning, and
that individuals will only learn things they perceive as being an enhancement of their
structure of self. He supported an accepting and supportive climate for learning, with
student responsibility for learning rather than predetermined outcomes devised by the
teacher. The concept of facilitation “ has been a dominant influence in adult education
forthepast 30years’ (Foley, 1995, p. 43) and haschanged the didactic approach of many
teachers. Foley described its importance in two main developments in recent adult
education, self-directed learning and adult learning principles.
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Thework of Candy (1991), already discussedin definingtheattributesof the constructivist
approach tolearning, hassignificantly contributed to thefield of adult |earning through
hisresearch ontheadult self-directedlearner. Candy critiqued Knowles' assumptionthat
all adults are self-directing and found that the literature suggested that many adults do
not feel self-directing. He, too, quoted Carl Rogers, who, as one of the strongest
advocates for a student-centered approach, observed that “only athird or a quarter of
learners are self-directing individual s, the majority being people who do what they are
supposed to do” (quoted in Candy, 1991, p. 61). He suggested that students may lack
the necessary knowledge of the subject to begin autonomous learning, and that a
solution may be for the teacher to be specific and direct initially and then look to more
student collaborative modes of learning as a way of helping the learner to more self-
direction, a situation that can be addressed through the formation of collaborative
groups.

Candy (1991) claimed that devel oping personal autonomy need not isolate the learner
whoisstill part of asocial learning environment, afact often obscured in the discussion
of self-directed learning. “ Adult education is distinguished by its emphasis on socially
rel evant learning within contexts of mutual interdependence” (p. 123). Hedescribed how
adult education literature emphasi zes the social contexts and pressures of learning, and
heargued that no matter how sel f-directed, most | earni ng requires membership of social
groups and takes place in group settings. The need for other people “against whom to
measure their progress and with whom to share the experience” (p. 301) and to validate
their ideas is basic to most effective adult learning.

Candy (1991) alludedto Brown, Collinsand Duguid’ s(1989) work on cognitive appren-
ticeship, where the learner is introduced to this language and concepts by other
practitioners and learnersin his or her knowledge community. The teachers or experts
inthefield of study begin by providing amodel and ascaffold and “asthelearnersgain
more self-confidence and control, they moveinto amore autonomous phase of collabo-
rativelearning, wherethey beginto participateconsciously intheculture” (Brownetal.,
p. 39). Brookfield (1986) hasal so defined the sel f-directed adult |earner comprehensively.

Laurillard (2002), inher analysisof academicteachingandlearningin higher education,
acknowledged alack of research and professional training at thislevel and an attitude
that academic staff only required expertise and knowledge of their discipline. She
described theearly elitist view of university teaching: students should take responsibil-
ity for their own learning, and academic teachers were simply expertsin their field of
knowledge who imparted that knowledge, particularly at the undergraduate level.
Academic teaching was imparting knowledge, and failure was seen as the student’s
responsibility. Thisperspectiveisgradually changing— “ Theaim of teachingissimple:
itisto make student learning possible” (Ramsden, 1992, p. 5, cited in Laurillard, p. 13).
Universitiesare becoming lesselite and are catering to awider range and larger number
of students, and there is a greater responsibility on the teacher to mediate learning,
particularly through the medium of the online environment.

Laurillard (2002) wrote that the tradition of pedagogy, from Dewey’s rejection of the
classical tradition of passing on knowledge in the form of unchangeable ideas, has
always argued for active engagement of the learner in the formation of hisor her ideas.
Vygotsky, Piaget, and Bruner all describe active engagement, not passive reception of
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knowledge. However, whilethese psychol ogistshaveinfluenced approachesto learning
in schools, and primary schooling has now changed, many universities still relied on
lectures and textbooks. Laurillard proposed that to have a rich understanding of a
concept, knowledge must be used in authentic activity. She discussed the scope of what
isauthentic, the degree of embeddednessin the social or physical world. Students have
to betaught to stand back and reflect on learning, but it cannot be assumed that students
will transfer that knowledge and apply it to new situations. She argued that if formal
education provided more naturally embedded activities, students could do their own
sense-making, as knowledge is taken out of its context by teaching abstractions.
Abstractions must be grounded in multiple contexts to transfer well, and academic
learning should be an activity that develops abstractions from multiple contexts.

Laurillard (2002), in analyzing current theories and research findings, concluded that
therearedifferent waysof conceptualizing thetopicswewant to teach, and teachersand
students must have a continuing dialogue that reveals all their conceptions and that the
teacher continually analyzesto determine further teaching. She described the learning
process as a dialogue between teacher and student and as discursive, adaptive,
interactive, and reflective: discursive with teachers and students agreeing on learning
goals and task goals, with an environment for acting on these goals and receiving
appropriate feedback; adaptive with the teacher responding to the students’ concep-
tionsin determining thedial ogue; interactive between students acting to achievethetask
goal withfeedback fromtheteacher; and refl ective by studentslinking thisfeedback with
each task goal. Laurillard described this as a conversational framework.

Though her conversational framework provided animportant perspectiveonthelearning
researched inthisstudy, Laurillard’ sapproach demandsavery activeteacher-directive
role that to some extent undermines the type of student group collaboration and
interaction that this chapter describes. However, her framework providesasound basis
for computer-supported adult learning, with principles of a reflective and responsive
curriculum negotiated through online discussion.

Adults Learning in Groups

Asan overview to several decades of research and theorizing into group processes and
their application for adult learners, Jacques (2000) comprehensively summarized and
described group processes, particularly in higher education. He reviewed the findings
of research and the devel opment of theory about group interaction that contributeto the
theory of learning groupsfoundin CSCL . Hedefined agroup very simply, astwo or more
people who interact for more than a few minutes, and described the classic group
attributes devel oped from arange of research. These included the notion of collective
per ception, when members of agroup are collectively conscious of their existenceasa
group, aswell asgroup needs, when membersjoin agroup to satisfy aneed or givethem
some rewards. To be agroup, the members must have shared aims, which are common
aims that bind them together with the goal of achieving these aims as their reward (in
tertiary learning, these are often assessment requirements and learning support).
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Groups become interdependent and are affected by, and respond to, events that affect
therest of the group. They devise social organization, with agroup seen asasocial unit
with norms, roles, statuses, power, and emotional relationships. To beagroup, members
must interact, and this can be applied to the context of computer-mediated communica-
tion space as Jacques (2000) described — “the sense of group existseven when members
are not collected in the same place” (p. 13). Their interaction requires some authentic
purposeand will not take placewithout someneedto “influence, shareand beresponded
to” (p. 13), which givesthem areason to communicate. A group must be together long
enough for a rudimentary pattern of interaction to occur, and cohesiveness develops
when members want to remain in the group and contribute to its well-being.

Jacques (2000) wrote that the need to address the socio-affective side of learners is
supported in group research and should be seen for itsimportancein educating students
for thetypes of relationshipsthey will deal withintheworkforce. Such emotional needs
that group work servewill also help learning, and these principlesare also evident inthe
online environment, though mediated and without theinfluence of physical presence of
thegroup members. However, eveninthismediated form, social presenceisanimportant
factor in establishing effectivegrouping. Theatmosphereor social climate of agroup can
affect the spontaneity of the behavior of individuals in a group and the group norms
established within a group—their code of ethics about proper and acceptabl e behavior
such asresponsibility and courtesy determinethetype of socio-affective group support
thegroupwill provide. The sociometric pattern of thegroup—whointeractswithwhom,
who likeswho, who annoys who— provides a picture of the nature of the group support
system, and has been investigated through studies of social presence among electroni-
cally observed groups (Rourke, Anderson, Garrison, & Archer, 1999; Stacey, 2002).

Jacques’ (2000) review of research showed that though groups are dynamic, there are
predictable phasesin their development, and he has summarized many classic pieces of
research describing phases of dependence and interdependence (Bennis & Shepherd,
1956), flight, fight, and unite phasesin group interaction (Bion, 1961), and theforming,
storming, norming, performing, and adjourning phases of Tuckman and Jensen’ s(1977)
work that have been widely integrated into studies of organizational behavior. Jacques’
review of the body of research into group leadership concluded that it showed that “in
normal situations, groupsthrive best when the leadership functions are democratically
shared among the members of the group” (p. 37).

Cooperative L earning

An influential strategy for group learning that has been implemented widely in the
educational sector is cooperative learning. Researchers such as Slavin (1994) and
Johnson and Johnson (1994) have developed strategies for teaching and learning in
groups thisway; e.g., Johnson and Johnson’ s social interdependence |earning through
which group members share common goals but rely on the actions of the other group
members to achieve outcomes (Johnson, Johnson, & Holubec , 1998). Although the
researchers mentioned above have been among the most active and influential in the
field, Davidson and Worsham (1992) claimed that thereis no one model of cooperative
learning or one “guru” in the field. They found critical attributes that were required in
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all methods, including the need for suitable tasks for group learning, for small groups
structured for student-to-student interaction, and for individual responsibility and
accountability. However, whereas cooperativelearning encouraged cooperationthrough
structured interdependence of group members having teacher- defined differing roles,
thecollaborativelearning movement allowed amoreautonomousattitudeto grouproles
with less teacher direction or intervention.

Collabor ative Learning M odels

Collaborative learning has many similarities to cooperative learning principles and
though in many cases the term is used interchangeably, it generally reflects a different
philosophy to that of cooperativelearning. Panitz (1996), inan I nternet discussion about
the difference in these terms, called collaboration a “philosophy of interaction and
personal lifestyle” not just a classroom technique where cooperation is “a structure of
interaction designed to facilitate the accomplishment of an end product or goal.”
Collaborativelearning:

i respects and highlights individual group members’ abilities and contributions
i shares authority and responsibility for group outcomes amongst the group

i has an underlying premise of consensus building through cooperation
rather than competition.

Dillenbourg (1999), in analyzing the differences between cooperative and collaborative
learning, focused on the difference in the division of labor, with cooperative |earning
often defined as splitting the work and then assembling it into its final output. In
collaborativelearning, partners do the work together and though some division of labor
may well occur, the outcome is negotiated by the group. Collaborative learning is
premised on asocial constructivist approach with the understanding that knowledgeis
attained through the learner’ s construction of knowledge in the social context that the
group process facilitates. Dillenbourg described computer-supported collaborative
learning as a means of examining collaborative learning closely, and this has indeed
become an intensive field of research (Koschmann, Hall & Miyake, 2001) which is
explored in more detail in other chapters.

Bosworth and Hamilton (1994), though writing about face-to-face campus learning,
claimed that “ collaborative | earning may well be the most significant pedagogical shift
of the century for teaching and learning in higher education” (p. 2), because it can
potentially change teachers' and learners’ views of learning. Gerlach (1994) also de-
scribed the college-based movement towards collaborative learning as being based on
theideathat learningisasocial activity inwhich participantstalk together and, through
that talk, learning occurs. He discussed Britton’ s (1970) ideas about conversation asthe
means of developing, exploring, and clarifying ideas and explored Vygotsky’s (1978)
ideas that “learners need to be active organizers who use language in continual
interaction with the social world in order to change both the world and themselves” (p.
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3). Thesocial interaction meant students“talk tolearn,” and the affectiveand subjective
aspectsof learning arebrought into play asstudents must articul atetheir viewpointsand
listentotheviewsof other group members. Thisallowed themtowork with other students
to create knowledge and meaning and not rely on the one-way delivery of theteacher or
their printed text. Gerlach saw well-managed grouping and ashift from ateacher-centered
classroom to alearner-centered one as the main changes to traditional classrooms that
would contribute to successful collaborative learning in higher education.

Thismovement towardsacollaborative model of |earning gathered momentum at atime
when CSCL wasbeinginvestigated asameansof distributed grouplearning. Themodels
described adapt well to the online environment where teacher and students are able to
use the flexibility of the medium to continuously negotiate the curriculum and online
taskstowards the most relevant and authentic purpose for each group of learners. From
Kaye's (1992) classic edited collection of studies into collaborative learning using
computer conferencing to Salmon’ s(2000) guidetotheteacher’ srolease-moderator, the
application of collaborative strategiesinto the online environment has been devel oped
and discussed in the last decade (Harasim, Hiltz, Teles, & Turoff, 1995), though only
slowly supported by adevel oping body of research. Pal off and Pratt (2001, 2003) have
detailed such collaborative environments, and their discussion assumes an acceptance
of the evolution of alearner-centered classroom when they write: “The virtual student
needs to see the instructor as a guide who creates the structure and container for the
course, allowing the studentsto co-create knowledge and meaning within that structure”
(Paloff & Pratt, 2001, p.69).

Bruffee (1993), in hisdiscussion of collaborative learning (though initially directed at
changing the model of traditional face-to-face collegelearning), of on-campusteaching
and learning that is particularly typical of undergraduate courses, has theorized and
provided explanationfor thepossibilitiesof collaborativelearning that can occur online,
and hiswriting hasbecome seminal tothe CSCL discussion (Koschmann, 1999). Hewrote
of collaboration asatypical professional behavior where colleagues often ask colleagues
to read a manuscript or draft adocument together—reading and writing and discussing
ideas together. He described this as reacculturation by collaboration, changing the
model sof teaching and learning education, particularly in higher education. Hebelieved
that if students are given experience in collaboration, they can develop an interest in
interpreting taskson their own, inventing and adapting language to negotiate consensus
with other group members, and joining a community of peersin their construction of
knowledge.

Bruffee’ s(1993) concept of collaborativegroupsisof groupsthat are* nonfoundational,”
i.e., not based ontraditional positivistideasof “giving” education from aknowledge base
but on ideas of education as acculturation to a group process of learning. Teachers do
not take over and tightly direct the group process but have a goal of productive
collaboration among peers. This meansthat the teacher organizes studentsinto groups,
givesthemtheir group tasks, and then backs off, not hovering over them or sittinginon
their interaction, asthistendsto encourage students to focus on the teacher’ s authority
and interests. Finally, after analyzing and discussing the group consensus, the teacher
compares it to the current consensus in the knowledge community that the teacher
represents.
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Bruffee's(1993) model included several criteria:

i An optimum number of five members for decision-making groups, as groups of
nine, tenor morewould* dilutetheexperience” (p. 32). Fewer thanfivewould affect
group dynamicsin more obviousways, asfour will subdivideintotwo pairs, three
would subdivide into one pair and one other, and groups of two (dyads) would
sustain stress higher than other group sizes.

i Groups should not be too homogeneous (from the same place, or friends, or
teammates), as there will not be the dissent necessary to provoke discussion, the
conversation necessary to reach consensus that stimulates thought and learning
if agreement comestoo soon. Too much heterogeneity however may give no basis
for consensus.

i Tasks have to be open-ended and require discussion and a seeking of consensus.
The purpose is to generate discussion to reach consensus to help students
organizecollaboratively towork towards" membershipinthe discourse community
that the teacher represents” (p. 38) without the teacher’s help.

Bruffee conceptualized the effectiveness of collaborativelearning asthefact that at the
end of the sequence of consensus groups—first, the small group, then, the whole class,
andfinally, theknowledge community—the studentshaveknowledgethat isnot “ given”
by the teacher but rather has been constructed by them in the course of doing the task
set by the teacher. The authority of this knowledge increases with the size of the group
consensus, from small group to the whole class group to comparing the consensus
knowledgewiththediscipline-based community. Bruffee (1993) wrotethat collaborative
learning “models the conversation by which communities of knowledgeable peers
construct knowledge” ( p. 52) and that writing isfundamental to collaborativelearning.
Asonlinelearning requiresawritten conversation through the use of computer-mediated
communication, Bruffee' spointsabout social constructivismandwriting areparticularly
relevant and important to the interpretation of this context.

Bruffee's philosophy about collaborative learning is premised on the assumption that
knowledge is a consensus, something people construct interdependently by talking
together. He also described education as initiating conversation which then initiates
thought; therefore, people can think because they can talk with one another, and we all
have membership of aknowledge community. Theneedfor externalizing thisconversa-
tion is not simple problem solving but people working within their “zones of proximal
development” striving to “understand the world at the very frontier of their ability to
understand it” (Bruffee, 1993, p. 123). They use atransitional language from whatever
community they come, and eventually this leads to an agreed upon language of the
knowledge community they are entering, the new community of knowledgeabl e peers.
They internalize this conversation so they can continueit alone, but they need that step
into conversation to make that conceptual change occur. Bruffee’ sideas drew strongly
from Vygotskian theory, which will be described in more detail later in the chapter.
Bruffee' sideaswere usedtoframeand theorizethemodel of onlinecollaborativelearning
that emerged from a study of computer-supported collaborative learners described in
detail below by Stacey (1999).
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Cognitive Psychology, Constructivism
and the Social Nature of Learning

Thefindingsfrom cognitive psychology about the social nature of learning, particularly
the work of Vygotsky, provide us with a theoretical understanding and a researched
critique of the foundations of the learning through group processes that have been
discussed so far.

Cognitive psychologists such as Piaget, Vygotsky, and Bruner emphasized the social
nature of learning, particularly when learners are confronted with problems that they
cannot solve on their own without the resources of agroup. Moreimportant, the process
of discussion—Ilistening to other group members and receiving feedback on ideas—
providesthe cognitive scaffol ding these constructivists see as essential to higher order
thinking (Slavin, 1994).

Vygotsky studied children’s development as a way of understanding complex human
processes, and his research has been replicated and extended to include the study of
learning that occursin the social setting of a group of either children or adults. These
ideasfrom cognitive psychology provideabasisfor learning requiring social interaction
because Vygotsky viewed learning as a particularly social process with language and
dialogue essential to cognitive development.

Vygotsky’s notion of azone of proximal development has gained acceptance since his
work wastranslatedinto Englishinthelate 1960s. Thisisazoneinwhichalearner cannot
achieve an understanding of anew concept alone and requires help from ateacher or a
peer: “It is the distance between the actual developmental level as determined by
independent problem solving and the level of potential development as determined
through problem solving under adult guidance or in collaboration with more capable
peers’ (Vygotsky, 1978, p. 86).

Such a concept requires alearner to interact with other learners who will extend their
understanding. Groupinteractioninthelearning processisanimportant requirement for
this condition and the exploration of Vygotsky’s ideas can be used as rationale and
explanation for the effectiveness of collaborative learning. Social interaction with its
creation of azone of proximal development enables learning that develops an internal
process of cognitive thought that the learner can then construct independently. It also
enables Vygotsky’s notion of scaffolding, in which learners are given a great deal of
support initially and then encouraged to become more independent and responsible for
their learning as soon as possible. Vygotsky did not see learning as a developmental
processbut, properly organized, learning can resultin mental devel opment and can start
other devel opmental processesthat requirelearning. Herefuted thetraditional view that
learning shows development but said that learning was the beginning of further
development.

Vygotsky’s concept of expert assistance has been influenced by the idea that this
assistance has a vested interest in seeing that particular knowledge is acquired. The
concept of thelearner being active- aparticipant inthe process-isemphasizedinthe post-
Vygotskian research compared to the role of the adult in the learning process in the
Vygotskian research. The motives of the learners are also to be considered as they are

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



A Constructivist Framework for Online Collaborative Learning 155

not always enthusiastic receivers of expert assistance. A final challenge discussed by
Goodnow (1993) was that of analyzing and describing interaction between peers and
between the expert and the novice. The approach emerging from theliterature isthat of
development being more than acquisition by one individual but acquisition of shared
meanings. In the recent research on the social, affective, and cognitive benefits of
cooperativeand collaborativelearning, Vygotsky iscited asone of the primary theoreti-
cal sources for the developmental approach to peer collaboration. However, according
to Forman and McPhail (1993) who have reviewed collaborative problem-solving in
comparison to other theoretical perspectives, researchers have interpreted Vygotsky’s
approach to peer collaboration asapeer-tutoring processthat they consideredincorrect.
By describing Vygotsky’ sperspectiveasgoing beyond the process of transmissionfrom
expert to novice, they broadened the Vygotskian approach to peer collaboration.

Post-Vygotskian Research

Goodnow (1993), writing about the research inspired by Vygotsky, summarized the
direction of post-Vygotskian research and reflected on the differing approaches and
findingsof theoristsand researchersinthisfield fromthe 1960sto the 1990s. Inthefield
of psychology in the 1960s, researchers found that the prevailing behaviorist views
would not always fit their observations and that the effect of culture and context was
important in cognitive development. Around 1970, as many developmental psycholo-
gists turned to other disciplines (social psychology, sociology, anthropology), other
researchersfocused moreon social factorsand looked to theworks of Vygotsky and the
Soviet psychologists. Ascontext and culture were being researched and retheorized, so
was cognition. There was recognition that when two people worked on atask, whether
by talking to one another or solving the same problem, the critical point wasnot so much
either individual’s understanding as the presence of shared meanings or
“intersubjectivity” (Goodnow, 1993, p. 374). The debate over whether cognition is
general and transferable from one task to another or specific to the task reached a point
of agreement through followersof Vygotsky’ swork: “ Specificity now seemsto betaken
for granted by scholarsworking from aVygotskian base” (p. 375). Hiswork has meant
that situations must be considered wherelearnerswork together aswell asthosethat are
individual.

Forman and M cPhail (1993) critiqued psychol ogistswho researched problem solving as
anindividual activity and who usually carried out thisresearchinlaboratory conditions,
an approach they found less relevant than naturalistic settings. The research of those
psychologists, educators, and anthropologists who have studied adults in naturalistic
group problem-solving tasks showed a context in which “supports for, constraints on,
and challengestoanindividual’ sthinking occur.” (Forman & McPhail, 1993, p. 213). They
carried out a case study with adolescent girls that demonstrated that they could
“establish, modify, reflect on, and refinetheir initial task goals and definitions so asto
collaboratewiththeir peers’ (p. 224). They also provided azone of proximal devel opment
for each other that facilitated higher mental functioning. They concluded that VVygotskian
theory “ supports and extends current debates on the benefits of collaborative problem
solving” (, p. 225) and supported research that tried to establish the most effective social
context and interactional processesfor motivation for problem-solving collaboratively.
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Vygotskian theory views cognitive growth as occurring when children are given an
opportunity to set up their own goalsand organizetheir own activities. Thisimpliesthat
teachers must give up some of their control of the learning situation for collaborative
learning to bemost beneficial. A shared means of communicationisal so essential sothat
learners are able to argue or share ideas and work collaboratively together and make
collaborative learning a meaningful learning process. L earners should be interested in
the task and share the goal of solving it, and they should receive immediate feedback.
Theselast two factorsaretypical of the context of onlinecollaborativelearning. Students
can have online accessto question the teacher when needed and if motivated by interest
ingoal solving. If membersof thegroup do not havethissharedinterest, their credibility
could be questioned by the group who will check the accuracy of their statements. The
electronic conferencing environment enables this questioning, and adult learners are
usually confident in expressing their thoughts.

Collaborative L earning and Technology

This chapter has so far drawn together a theoretical basis for explaining the type of
learning that is now possible through computer-supported collaborative learning. The
last part of the chapter will briefly illustrate these principlesthrough discussion of some
recent research and will explore some of the current research discussions about online
collaborativelearning. Researchinto online groupshasnow becomeameaningful field
of inquiry intent on devel oping pedagogical model sthat take advantage of the possibili-
tiesof CSCL. Institutionsworldwide are concerned with the value of this medium and
the most effective ways of using its potential in teaching and learning.

Stacey’s (1999) study investigated the experiences of 30 students over ayear of their
Master of Business Administration (MBA) course, focusing particularly ontheir use of
group communicationonlineasthey studied Economicsinsmall groups. Thoughinitially
meeting at astudy school, their main communicationwasthrough theuseof CSCL, which
was researched as an ethnographic study with the context of the group formation and
development and the process of their collaboration described through multipleresearch
perspectives. The groups’ ongoing processes of communication and interaction were
researched by observation, recording, and analysis of the text of the electronic commu-
nication and analysis of the usage pattern of the participants. The learning processes
the students experienced using this medium were described through their reflections
duringinterview and through analysisof electronic observation of their communication.
Thestudents' processof |earning wasachieved through collaboration, and the attributes
of thesacial construction of knowledgethat emerged through collaborativelearningvia
CSCL werethrough:

i the sharing of the diverse perspectives of the group members;
i their clarification of ideas viagroup communication;

i the feedback to alearner’s ideas provided by other group members;.
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i the process of seeking group solutions for problems;

i their practicing the new language of the knowledge community in discussion with
other group members before using thislanguage in the whole group or in the new
knowledge community;

i the power of the process of group discussion either mediated by communications
media or by through face-to-face contact; and

i the sharing of resources within the group.

The collaborative behaviors through the CSCL also provided socio-affective support
that motivated learners. L earning online provided the students with ameans of compar-
ing their progress with other students, and the use of computer conferencing set up an
environment that required collaboration in order for the group to function effectively.
Group members helped each other become competent online users and supported the
students who had no electronic access. Technical collaboration—working together to
support each other while learning the skills of online access—provided a means of
developing group cohesion, and the cohesive groups enabled a democratic system of
group management, responsibility, and roles.

The groups in the study that used the group conferences to manage the work and
administration of the group interaction had a central point of communication that could
beread by all group members, and thismeant that their interactive communication could
flow smoothly and expectationsof contributionscould beclearly flagged, thusavoiding
any difficulties. The group conferences were also used to ask for assignment and
administrative help. The friendly social conversation appeared to provide a group
cohesivenessin the face of shared concerns. Collaborating together motivated students
to study effectively and to seek to continue the group collaboration over the continuing
program. Thestudy found that an effective online environment such asthisprovided the
students with the benefits of reduced isolation and convenience through asynchronous
communication, though it raised issues and challenges with the changes and technical
hurdles of the electronic environment.

Thenotion of an online community has been identified by many writersand theoristsin
the field and has become afocus for recent research. Bernard, Rojo de Rubal cava, and
St-Pierre (2000), in summarizing collaborativeonlinelearning devel opments, identified
the need for the learner to feel part of alearning community where social interaction
fostered community spirit. Garrison and Anderson’ s(2003) Community of Inquiry model,
developed through their extensive research, identified factors of cognitive, social, and
teaching presence as key attributesin analyzing online group interaction and learning.
They challengetherhetoric about onlinecommunitiesand see self-directed learning and
critical thinking asessential attributesfor participantsto bringtoacommunity of inquiry.
The work of Wenger (Wenger et al, 2002) also provides a conceptual approach for
understanding and investigating communities of practice, which he defines as those
“groups of people who share a concern, a set of problems, or a passion about a topic,
and who deepen their knowledge and expertisein thisareaby interacting on an ongoing
basis” (p. 4). Wenger’s conceptual explanations of communities of practice, though
developed in studies of situated learning in workplaces, have translated easily into the
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onlinelearning environment as both workplaces and education and training have drawn
people into communities whose participants are distributed geographically and depen-
dent on communi cation technol ogies. | ndescribing CSCL communities, Woodruff (2002)
hasidentified four cohesion factors holding such communitiestogether: thefunction or
goal of thecommunity, theidentity or membership, thediscursive participation or shared
discourse online, and the shared values of the community.

Smith and Stacey (2003) mapped research into computer-supported collaborativelearn-
ingandidentified gapsand opportunitiesthat haveyet to be explored. Researchinto such
CSCL communitiescandraw explanationfor thelearning that occursfromthetheoretical
discussion undertaken in this chapter. The chapter hasreviewed literature about adult
learning and collaborative group learning through a framework of a constructivist
perspectiveto provide an understanding of computer-supported collaborativelearning.
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Chapter V111

TheReal Challengeof
Computer -Supported
Collaborative
L ear ning:

How Do We Motivate ALL
Stakeholder s?

CeliaRomm Livermore
Wayne State University, USA

Abstract

This chapter starts from the premise that, to be effective, computer-supported
collaborativelearning (CSCL) hasto beintrinsically motivating. However, in contrast
to much of the literature in the field, which focuses almost exclusively on the needs of
students, this chapter discusses three groups of stakeholders whose concerns and
motivation have to be considered: students, instructors, and institutions. Following a
critical review of the literature on online education in general, which highlights some
of the major themes that have attracted research so far, the chapter proceeds to
introducea paradigmthat integratesthe needs of theabovethr ee groups of stakehol ders.
The model isfollowed by a description of the Radical Model, an innovative approach
to computer-supported collaborative learning that is an example of applying the
proposed paradigm in practice. The chapter concludes with a discussion of the
research implications from the model.
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I ntroduction

Inarecent editorial (Emurian, 2001), theauthor hailsonlineeducationasarevol utionthat
would makethedream of “management of individual differencesamonglearners’ come
true (pp. 3-5). Inhiseditorial, Emurian listsanumber of rhetorical questionsthat relate
to the issues that he believes will be addressed by the advent of online education,
including:

1  Where is it written that the pace of life must be controlled by an academic
institution?

2 Whereisit written that a course grade must be frozen in time forever?

3 Whereisit written that a student must be limited to asingle evaluation occasion,
without the opportunity for additional learning to achieveanintellectual criterion
of excellence?

4, Where is it written that the scale of an intellectual unit must be a traditional
semester- long course?

The above questionsreflect aseries of issuesthat are of importance to students and that
online education could address. Once these issues are addressed through the design of
courses that can be started and finished at any time and assessment procedures that
allow students to repeat tasks indefinitely, the end result could, indeed, be a highly
individualized learning experience for students. But is this what online education is
about, particularly in the context of universities?

The underlying premise of this chapter is that thisis not the case. In order for online
education to succeed, it hasto cater to all of the stakeholders. Creating an environment
that is motivating to students is one of the major objectives of any educational
technology. However, for such a technology to be sustained over time, it has to be
intrinsically motivating not only to thelearners (students), but al so to thosewho manage
the teaching resources (instructors), and those who administer and resource them
(institutions). This chapter introduces a paradigm that integrates the needs of students,
instructors, and institutions. The paradigm is followed by a case study that details the
Radical Model, an innovative approach to computer-supported collaborative |earning
that is an example of applying the paradigm in practice. The discussion section of this
chapter concludes with an outline of the research implications from the model.

Background

The literature on online education to date seems to emphasize a number of themes.
Following is a necessarily short review of those themes:

First, there seemsto be adebate over the TY PES of approachesto onlineteaching. One
of the central models in this area, the Typology of Dispersion (Johansen, 1992),
differentiates between onlineteaching that occursat the same place and at the sametime
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(Synchronous/Proximate), teaching that occurs at the same time but in different places
(Anytime/Virtual), teaching that occursat the same placebut at different times (Synchro-
nous/Dispersed), and teaching that occurs at different times and different places
(Asynchronous/Dispersed). Other writings discuss specific technologies that can
support the various teaching situations in the above model, such as presentation
technologies(Leidner & Jarvenpaa, 1995) to support the sametime/same placeteaching,
video conferencing to support sametime/different place teaching (Alavi, Wheeler, and
Valacich, 1995), Web page presentation, email, and other | nternet-based technol ogiesto
support different timeand different placeteaching (Chizmar & Williams, 1996; Kuechler,
1999).

Second, thereisagrowingliteratureonunderlying PHILOSOPHY of onlineteaching. One
of the central modelsin this area, the Dimensions of Learning Theories approach, has
been proposed by L eidner and Jarvenpaa (1995). The model differentiates between two
broad philosophies of teaching—objectivism, which holds that learning occurs in
response to an external stimulus, and constructivism, which holds that knowledge is
created inthemind of thelearner. Asaresult, whilethe objectivism approach wouldlead
to learning situations where knowledge is “ delivered” to passive learners by an active
instructor, the constructivist philosophy would result inlearning situationswhereactive
learners create knowledge through interaction with each other.

There is an emerging body of literature that |ooks at the implications of this model to
online teaching (Passerini & Granger, 2000). The findings from this research seem to
suggest that the objectivist approach does not result in significant benefits, namely,
there are no significant differences between face-to-face and video conference lectures
(Alavi, Yoo, & Vogel, 1997), and there are no significant differences between website-
and audio-supported | earning and face-to-facelearning (L aRose, Gregg, & Eastin, 1998).
However, the constructivist approach does seem to have relative benefitsin that GSS-
supported classes seemto do better than face-to-face ones (Alavi, 1994), particularly in
areasrelatingtocritical thinking (Alavi, Wheeler, & Valacich, 1995). Interestingly, while
the quality of learning for the I T-supported students seems to be about the same as for
theface-to-faceones, they appear to beless satisfied with thelearning experience (Ocker
& Y averbaum, 1999).

Finally, athird prominent theme in the literature on online education is the discussion
of its STRUCTURAL antecedents. Here we find, on one hand, the claim that online
educationisanecessary evil imposed on universitiesbecause of declining resourcesand
the necessity to reduce costs and expand markets (Alavi, Y00, & Vogel, 1997) and ,on
the other, the fear that once universities embrace this innovation, it could result in a
“second-rate” educationfor studentsand atransformation of university instructorsfrom
creatorsof new knowledge (researchers) into assembly-linelaborers, delivering educa-
tional servicesto masses of virtual students (Klor de Alva, 2000).
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Toward an Integrative Paradigm of
Online Education

The above review suggests a need for integration of what appearsto be several distinct
bodies of research. While the first body of research, on the technologies that support
online education, isimportant in terms of understanding the toolsthat can be appliedin
this area, and while the second body of research, on the underlying philosophies of
computer-supported education, can help assess the effectiveness and efficiency of
online education in terms of how it meets a given set of goals, both bodies of research
are student-centered in that they focus primarily on the needs of students.

What iscurrently lacking intheliteratureismore emphasison the needs of thetwo other
stakeholdersin the online education game, namely, instructors and institutions. Figure
1 presents a depiction of the three-dimensional integrative paradigm that we are
proposing as a basis for a future research agendain this area. The three dimensions of
the model reflect the motivational needs of students, instructors, and institutions that
are yet to be described.

The following are some issues that, based on current research, are likely to emerge as
motivating factors for the three stakeholders and that could be the content of future
versions of the proposed integrative paradigm.

Figure 1: Integrative model for online education.

Institution

Staff

Students
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Students

Some of theissuesthat arelikely to motivate studentsto engage in computer-supported
collaborative learning are the perception that this experience has resulted in the
acquisition of relevant knowledge and skills, satisfaction with the interaction with the
instructor and other students during the learning process, receipt of ample amounts of
feedback on progress, and the receipt of afair grade at the end of the course.

I nstructors

Some of the issues that are likely to motivate instructors to engage in computer-
supported collaborative |earning are the perception that this experience hasresulted in
an enhancement of theinstructors’ knowledge and skills, satisfaction with the interac-
tion between theinstructor and the students during the | earning process, the perception
of the effort invested in the teaching of course as reasonable, and the perception that
the instructor receives appropriate recognition and rewards for his/her investment in
online education.

I nstitutions

Some of the issues that are likely to motivate institutions to engage in computer-
supported collaborative learning are the perception that the institutionislikely to gain
frominvesting in thisinnovation, satisfaction with the process of changing the organi-
zation to one that engages in CSCL, once it has been undertaken, the perception that
computer-supported collaborativelearning is cost-effective, and the perception that the
organization islikely to benefit from the investment in online education in the future.

Applying the Integrative Paradigm in
Practice

In the following sections, we discuss an approach to online education that is currently
appliedtoarangeof courses(Cooke& Veach, 1997; Roberts, Jones, & Romm, 2000; Romm
& Taylor, 2000) at Central Queensland University, Australia, including small post-
graduate courses (with up to 20 students) and large undergraduate courses (with up to
100 students). The students are a combination of on-campus and distant learners, with
both groups treated as one homogenous class.

To date, this approach has been used to teach courses in Management of Information
Systems and Electronic Commerce. Student responses to this approach have been very
positive. One indication of this is that registration for the two elective courses that
pioneered this approach has gone from zero to over 300 studentsin just over two years.
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The teaching materials for this approach (irrespective of which areais being taught)
include:

i A video that contains detailed explanations on how the course is run;

i A ten-page booklet “Course Outline” that describes all necessary information
about the course (it is available online as part of the course's website and is
provided to the students on a CD-ROM and on hard copy);

° A textbook; and

° A classemail list.

Students are informed that they must initially:

° read the course outline,
° watch the video, and

° subscribe to the class email list.

They then introduce themselves to the class online so they can be divided into weekly
presentation groups. The allocation to groups is completed by the second week of the
semester. By thistime, studentsare expected to establish contact withtheir virtual group
members and start working on their assessment tasks. On Week 3 of the semester, the
first group makes its presentation to the class online. The presentation consists of an
article that the students have to enclose (as text), attach to the email (as aWord or rtf
file) or provideahyperlink to (asawebpage), and adetailed critiquethat linksthearticle
with the reading in the book for the week.

The presentation is made on Monday of each week. By Friday, each of the groupsin the
classis expected to comment on the presentation. On Sunday, the presentationsfor the
week areread by theinstructor along with the commentsthat weremade by all thegroups.
All groups are graded every week for either their presentation or their comments about
other students’ presentations. This procedureisrepeated for ten weeks until the end of
thesemester, with each week dedicated to anin-depth discussion of adifferent topic, with
each of the topics being directly related to the reading for that week.

The students’ grade for the course consists of 50% group mark for their performancein
thegroup and 50% anindividual exam. To make surethat studentsdo not take advantage
of their group membership, all groupsareinvited to submit aconsensus opinion of their
members. Studentsaretold right at the beginning of the semester that if the members of
aparticular group arein agreement that one member did not pull hisor her weight or in
any other way contribute successfully to the submission, the mark of that student can
be reduced by 10 points.

TheRadical Model makesefficient useof thestudents’ interactionswith each other. Even
though students have some privateinteraction with thelecturer (“oneto one”) and some
interaction asagroup, whenthe lecturer communicateswith them ontheclasslist (“one
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tomany”), the bulk of their interactionsin thisapproach isin the“many to many” mode,
with the other studentsin their presentation groups and with the rest of the studentsin
the class through the class email list.

Throughout the semester, students are assessed on 11 assessment tasks (including their
group presentation, comments on other students' presentations, and an end-of-term
exam). Inaclassof 100, they get 18 commentsthat represent theviewsof their own group
members (nine members), as well as nine group comments representing the other 90
students in the class. Since this procedure is repeated every week, the students can
receiveover 100 unitsof input fromtheir group members, the other groups, and fromthe
lecturer by the end of the semester. Notethat most of thefeedback on one’ s performance
comes from the other students - not the lecturer.

It should be noted that even though class interaction is the means through which
teaching takesplace, the Radical Model doesnot resultinthelist being flooded by email
messages. Asindicated inthe previous sections, studentsareinstructed to refrain from
using the class|list for unlimited expression. The place for such interaction is supposed
to bethe small presentation groups that they establish to support their group work. The
messages that end up being posted on the classlist are messages from thelist moderator
(thelecturer), “formal” presentations of the students’ work, and comments by the other
groups about these presentations.

The Radical Model helps develop students' communication and other “soft skills”. In
additiontolearning about the content areafor the semester, studentslearnimportant on-
line skills such as how to set up their e-mail lists, how to be citizens of an on-line
community, and how to contributeto avirtual team, including dividing thework between
the team members, resolving conflicts, developing ideas and projects, and providing
positive feedback to others about their work.

Throughtheinvolvement of studentsfrom diversebackgrounds (many of whomarefully
employed) students learn about how organizations use the abstract concepts that are
mentioned inthereadings. They also |earn about relevant | egisl ation and ethical issues.

The Radical Model is“flexible” for both the instructor and the students. This approach
increases flexibility for students, because the students don't have to submit hard-copy
assignments (hence, nothing can get lost through the system). They get to know if their
submission was successful immediately when they see it posted on the class list. In
addition, if something happensto preclude an individual student’s contribution during
the semester, time out and compensation work can be negotiated within groups. In fact,
students don’t need to ever negotiate with the lecturer on late submission, special
consideration, etc. All negotiations on these issues are carried out within the group.

Students have further flexibility in not having to download |large amounts of datafrom
the classwebsite (there is nothing on the website other than the Course Outline). They
don’t need to buy any books other than the course textbook, and even this book can be
shared between them up until the end of the semester, as all assessment tasks are group
based. Becauseall learningisfacilitated by theclasslist, the studentscan engagein class
activities from home, work, or while travelling. Further flexibility to the students is
provided through the students’ selection of supplementary readings for class discus-
sion by themselves. Asaresult, students get to read quite alarge number of articles on
topical issuesthat are of interest to them rather than be forced to read articles selected
by the instructor.
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Lecturer flexibility isalsoan enormousadvantage of theradical model. Sincethe package
for this course does not include a Study Guide, there is no need to update one every
semester. Since the course isin no way dependent on a textbook, there is no need to
modify or changeit inany way if and when thereisaneed to change atextbook. Infact,
preparing study materials for anew semester should not take more than afew minutes,
given that nothing substantial has to change.

Asfor ongoing teaching; reading theweekly presentation and the commentshby the other
groups (students are restricted to two pages or two screens maximum per critique or
comment on other people’ s presentations), takes two to three hours per week. Thiscan
bedone from anywhere, including from home or from aconference. Theoretically, even
if the lecturer is totally incapacitated, another person can easily take over and do the
ongoing weekly assessment, without inconveniencing the students.

Note that this design is also advantageous from alegal perspective. Since articles by
other authorsare not used aspart of the coursewebsite, thereisnoinfringement on other
people’s copyrights.

The most important aspect about this model isthat no matter how many studentsarein
the class, the amount of work for thelecturer isthe same. No matter how many students
areintheclass, 10 or 100, thelecturer endsup checking 10 presentati ons of one pageeach
per week for ten weeks. If the class consists of 10 students, these 10 pages of text
represent the work of each of them. If the class consists of 100 students, the ten pages
will represent the work of the ten groups into which the students have been divided.
Thus, the amount of semester grading for the lecturer remains the same, irrespective of
the number of students in the class.

Why is the Radical Approach an
Application of the Integrative Model?

The Radical Model works because it represents an integration of the three components
of the Integrative Online Education model. To demonstrate this point, let’s go back to
theissuesthat were mentioned previously as contributing to the motivation of thethree
stakeholders to engage in online education.

Students

The Radical approach is motivating to students because in addition to acquisition of
relevant knowledge and skills, they also receive a large amount of feedback from the
instructor and their fellow students. Because of its “constructivist” philosophy, the
model is also associated with ample opportunities for interaction between the students
and theinstructor and among the students. Since 50% of the mark in thiscourseisbased
on an individual exam, the students feel that their efforts, both asindividuals and as a
group, are acknowledged and fairly rewarded.
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I nstructors

Instructors are motivated to use this approach because by allowing the students to
“create” the course (through selection of theweekly readingsand | eadership of theclass
discussion), there is an opportunity for instructors to expand their own knowledge and
skillsasaresult of teaching the course. Since most of the administrativeissuesthat are
associated with the teaching of the course (handling late submissions, appeals, etc.) are
resolved WITHIN the groups without any input from theinstructor, the overall experi-
ence of interacting with the class is exceptionally positive for the instructor. Since
studentsarebasically teaching each other, theeffort that isinvolved in teaching theclass
isminimal, hence contributing the perception of instructors that they are not investing
more time and effort in the virtual class than they would in aface-to-face class.

I nstitutions

Theabovecasedid not elaborate onthe organizational context of the Radical Approach.
However, fromthelist of toolsthat are used to support thisapproach, it isclear that this
approachinvolvesminimal investment onthepart of theinstitution (theonly requirement
isto establish an email list and have the students subscribeto thelist). At least fromthis
perspective, this approach can be seen as highly cost-effective for institutions, and, as
such, highly motivating.

Future Trends and Conclusions

The underlying premise of this chapter - that the success of e-learning should be
assessed in terms of its motivating potential to students, instructors, and institutions-
could be researched in the following ways:

1  Outcomes- Futureresearch could comparedifferent onlineteachingstylesinterms
of their effect on outcome variables such as students’, instructors’, and institu-
tional satisfaction, quality of the learning process, etc. Once undertaken, such
research could determineempirically the dynamicsbetween thethree stakehol ders
that produce successful e-learning.

2 Process- An analysis of the interactions in the online class and in organizations
that use online education on alarge scale, particularly from aqualitative longitu-
dinal perspective, canreveal patterns of communication and group dynamicsthat
are typical of effective versus ineffective online education environments.

3. Antecedents - The effect of arange of moderating variables on both the outcome
andthe processof effectiveonlineeducation can be explored. Mediating variables
couldinclude: demographic variables(gender, age, socio-economicclass, ethnicity),
attitudinal variables (learning style, preference to work in the distant mode),
institutional variables (course, program studied), and global variables (national
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culture). All these variables should, of course, be explored in terms of their effect
on the perceptions of members of all three stakeholder groups.
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Chapter | X

Useand Mis-Use of
Technology for Online,
Asynchronous,
CollaborativelL ear ning

W.R. Klemm
Texas A&M University, USA

Abstract

Onlinelearnersaretypically considered to beisolated |earners, except for occasional
opportunities to post views on an electronic bulletin board. This is not the team
orientation that is so central to collaborative learning (CL) theory. Why does formal
CL receive so little attention in online instruction? First, the teachers who do value
CL generally aretraditional educatorsand not involved in online instruction. Second,
online teachers often have little understanding or appreciation for the formalisms of
CL. Inthischapter, electronic bulletin boards, although universally used, are shown
to provide poor support for Collaborative Learning. As a better alternative, shared-
document conferencing environments that allow learning teams to create academic
deliverables are discussed. Finally, examples are given of well-known CL techniques,
illustrating how these are implemented with shared-document conferencing.
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I ntroduction

Can you list the reasons why so many traditional classroom teachers refuse to use
cooperative or collaborative learning (CL)? Now add the reasons why even fewer
distance educators use the formalisms of CL. It is easy to understand why thereis great
need for more books on computer-supported collaborative learning.

Intraditional classrooms, collaborativelearningisappreciated only by arelatively few
hard-core devotees (Cooper, 1995). But, these devotees generally fail to use Internet
technologies to enrich their use of CL. Distance educators, who can be counted on to
use the Internet, seem least likely to appreciate CL. Why do these paradoxes exist?

Without data, there can be only speculation. In the case of the traditional classroom,
many teachersmay betechnophobes. Inthe case of distanceeducators, itispossiblethat
they think they already practice collaborativelearning viathe discussion boardsthat are
almost universally usedin distance education courses. An explanationwill begivenlater
as to why true CL cannot be accomplished easily on a discussion board.

Individual achievementinthereal worldtypically dependsonhow well aperson canwork
with other people. Some students are more effective group learners than others, but
experience has shown that all students need improvement in thisarea. This deficiency
is most conspicuous with students in competitive educational tracks, such as pre-
professional (law, medicine) or graduate school. Such students became competitive to
gain admission to selective professional or graduate schools. This does not mean that
they cooperatewell. Upon commencement of their professions, however, they may need
towork collaboratively. Most young lawyerswork for largelaw firmswith alarge stable
of diverseclients. Physiciansdepend on avariety of staff and often the other physicians
in a group practice. The professional working alone in an ivory tower is a myth —
professional stypically work inteamsand must always network with peersintheir field.
They cooperate and collaboratewith their peersto cultivateareputation, to be published
in the quality journals, to secure prestigious positions, to garner awards, and to obtain
grant funding. Communication skillsthereforeare often moreimportant for successinlife
than expertiseor intelligence (Goleman, 1995).

Teamlearninginonlinecomputer conferencesisnot widely practiced, but it can bevery
effective, even more so than face-to-face collaborative learning (Klemm, 1995, 1996,
1998). Klemm (1995, 1998b) suggested that asynchronouscomputer conferencing could
make CL moreeffectivethanteam|earninginface-to-facetraditional classroomenviron-
ments. The reasons include:

. All studentscanfind thetimeto do their share of thework. No longer do they have
the excuse of conflicting work or study schedules.

. Thinking is more focused and clear because everything is done in writing.

. Everybody is more accountable. Everyone seeswhat everyone elseisdoing (and
not doing).

. All inputs are organized and archived for later review and update.
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Alan Altany (2000) makesthe casefor written CL asfollows:

Collaborative writing helps people work with others, develop an ability to both hear
and listen, find out what one really thinks and how much one will defend that thinking
or be willing to change it. It develops friendships that transcend class periods and
proximity of chairs, benefit from other perspectives, worldviews, and inter pretations.
Participants work out ways to solve problems caused by disagreement or lack of
responsibility, learn more about who is doing the learning (oneself), write with
precision, and realize that both the mentor and those in the group take one’s ideas
seriously. (para. 36)

Distance educatorstoo often fail to devel op the most appropriate and effective teaching
strategies, especially with regard to optimizing the opportunitiesfor improved learning
afforded by CL. Effective computer-supported collaborativelearning (CL) requiresthe
appropriate use of technology. For online learning where students must interact asyn-
chronously at different times and places, the available enabling software ranges from
simple email to threaded-topic electronic bulletin board systems (BBS) to shared-
document computer conferencing systems (SDCCS).

There is abundant literature supporting the notion that CL is a good thing when done
properly. The purposeof thischapter includes making the casethat technology can help
assurethat CL isdoneproperly. It will further emphasize CL activitiesand thetechnology
needsfor theirimplementation online. Specifically, it will examinethefollowingissues,
inorder:

1  Roleof conversationtheory inonline CollaborativeL earning. Conversationtheory
deals with how people talk (or write) to each other. The way conversation is
conducted determines the effectiveness of conversation. This applies especially
to asynchronous online conversation.

2. Comparison of technologies available for online CL. Each approach has advan-
tages and disadvantages for this method of |learning.

3. Common CL techniques and the choice of technology for online collaborative
learning. The CL techniquesthat teachers have traditionally used will haveto be
undertaken in adifferent way in the onlineworld. Some techniques may not work
online, while other techniques work better online than in face-to-face instruction
if the right technology is used.

4. Futuretrends. What isholding back the spread of CL inonlineenvironments?Here
it is hoped that the chapter will show how those who believe in the pedagogical
power of CL may be ableto promoteits use.
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The Role of Conversation Theory in
Online Collabor ation

First, it should prove useful to ponder how communication occurs online and what is
expected to be achieved through “conversations” that occur online. All collaboration
requires conversation, which poses special problems as well as opportunities in an
asynchronous online environment.

Conversation iscentral to making a position known, persuading and motivating others,
exchanging information, constructing intellectual products, and to learning. This is
especially trueif we consider conversation to include the written form. Thisis because
writing engages the author with the content of the conversation more rigorously than
does mere speaking. Writing can document who said what, when, and in what context.
Written conversation can be archived and filed in searchable databases. Writing
promotesricher conversation, because everyone hastimeto reflect on the conversation
of othersand to plan and edit what they will say. Writing can help usall learn better in
many way’s:

i Re-reading providesrehearsal of factual information that enhancesmemorization.
i Seeing abroad range of information hel psusto consider alternative pointsof view.
i Seeing the thoughts of othersincreasesthe stimulusfor our own creative thought.

i Informati on management and processing skills are devel oped and enhanced, asis
required by large volumes of written materials.

Categories of Conversation

Patrick Jenlink and Alison Carr (1996) have summarized the essence of contemporary
conversation theory in the context of traditional classroom education. These categories
arelisted below, along withthe authors’' view of how each appliesto electronic network
communication.

1  Monolog - exchange of opinion and supposition. Positions are taken, sometimes
rigidly. The monolog style of conversation dominates email and postings on
electronic bulletin boards.

2 Diaog - acommunity-building form of shared viewpoints. Individual advocacy
tends to be minimized. Different views and alternatives are presented, and the
group triesto achieve consensus on one or afew positions. In electronic environ-
ments, this style of conversation appears most frequently in so-called group-
decision support system software, which expedites brainstorming and group-
based decision making. Some software exists that formalizes group-decision
making with automated voting features. Teacherscan, but usually do not, structure
discussion on electronic bulletin boards to promote consensus.
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3 Dialectic - conversation aimed at distilling truth or correctness from logical
argument. The focus is on analytical thought and factual information. Online
dialectic has not been widely used. The classic classroom form of dialecticisthe
Socratic method of asking questions and answering questions with yet other
questions. Electronically, this can be achieved with real-time electronic chat.
However, many students cannot always participate in real-time chats because of
timeconflicts. Moreover, thereisnotimefor reflection and research, whichwasno
doubt a problem for Socrates’ students as well. Asynchronous Internet technol-
ogy solvesthisproblem. In an electronic bulletin board, for example, the teacher
can post a question that students independently answer over the course of afew
days or longer. Upon reading the answers, the teacher can then post a follow-up
guestion, and the process repeats. To extend the conversational element, students
might “talk to” each other asynchronously to debate possible answers and
combinetheir commentary intoasingleor afew “ best answers.” Withtheright kind
of software, which doesnot include bulletin boards, the studentscan el ectronically
“writeinthemargins” of each student’ sanswer within-context sticky notesor links
to Web resources to help develop better answers. The teacher can do likewise.

4. Construction (“Design”) —conversation that creates something new, usually some
kind of deliverable, such as a literature review, an analysis, the defense of a
position, a plan or arecommendation. The other three forms of conversation are
often integrated into constructive conversation as tools to achieve a specified
purpose.

The Construction type of conversation best fitsthe definition of collaborativelearning.
For a group to produce a deliverable, best results occur when the teacher employs the
standard CL formalisms: 1) ateamtask, 2) defined rolesfor each team member, 3) inter-
dependence among team members and shared ownership of a result, 4) a process for
information-gathering, assessment and organi zation, and 5) an efficient way to construct
thedeliverable, as, for example, in ashared, community document. For online CL, these
requirements need to be supported by the asynchronous electronic communication
environment.

The prerequisite for online Construction conversation is a group task that directs all
commentary toward producing a desired deliverable. Example tasks include problem
solving, casestudies, insight exercises, portfolios, and projects of varioussorts(seelater
commentary on approaches that have been used). The well-known Del phi process al so
illustrates Construction conversation (see the description under Group Decision M ak-
ing).

Intheir analysis of conversation, Sherry, Billig, and Tavalin (2000) guide the reader to
the conclusion that dialectic and construction forms are the “higher” and most educa-
tionally valuable. Monolog isarelatively degenerate conversation. It is self-conversa-
tion whereby one person makes proclamations. Dialog is better but still tends to be
unfocussed, limited to opinion sharing, and not linked to achievement and production
of adeliverable. Dial ecticimposesintellectual rigor, thoughit tooisusually an academic
exercise that does not lead to a deliverable. Construction conversation, which can
incorporate and build on dialectic processes, produces tangible results.
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So, the issue for teachers is “How do we stimulate students to have Construction
conversation?”

Action Verbs to Make Construction Conversation
Happen

Lefttotheir owndevices, students, intheauthor’ sexperience, do not naturally gravitate
toward Construction Conversation. Many students have been conditioned by formal
education to be passivelearners. Thecollegelecture method hastended to train students
to absorb rather than create.

When you get such studentsin an online collaborative group, it hel psto specify certain
action verbs that require the active construction of understanding, knowledge, and
insight (Klemm, 2002a). Words that promote Construction Conversation include:

i Identify

i Compare and contrast
i Explain

. Argue

. Decide

i Design/construct

| dentify

Students can develop their ability to observe and discern when they are required to
identify relevant factsor issuesthat are not explicitly disclosed inthelearning resources.
Examples: 1) Identify theroot causesof theU.S. Civil War, 2) I dentify thecriteriaby which
we decide whether or not a given brain chemical isaneurotransmitter.

Compare and Contrast

A classical teaching device is to ask students to compare and contrast, in essence
requiring studentstorecognizesimilaritiesand dissimilarities. It extendsthe“identify”
requirement to further analysis. Examples: 1) Compare and contrast the way computers
work and the way brainswork. 2) Compare and contrast Newton’ sview of gravity with
Einstein’ sview.
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Explain

Weall know that one of the best waysto learn somethingisto explainit to someoneelse.
Examples: 1) Explainwhat amathematical derivativeis. 2) Explainwhy the Soviet Union
collapsed.

Debate

John Chaffee (1998) contendsthat the central reasoningtool requiredto analyze complex
issuesisargument construction and evaluation. He does not mean to arguein the sense
of quarreling. Rather, the purpose of constructing argumentsisto muster evidence and
logic that can withstand scrutiny. Examples: 1) Why should we consider nitric oxideto
be aneurotransmitter, even thoughitisagas?2) Why should the United Statesembrace
freetrade?

Decide

What could bemoreimportant than theability to makewisedecisions?Making decisions
often isthe culmination of earlier stepsto identify, compare and contrast, explain, and
argue. Examplesinacademic curriculamightinclude: 1) Decideonthemaost cost-effective
way to build alight rail system; 2) Decide which line of research in molecular genetics
shows the greatest promise for immediate benefit. Do we have any systematic way to
teach decision making to young people in most academic curricula? Group-based
decision makingistaught systematically in Businesscolleges. Why thenisgroup-based
decision making not an important skill to learn in other curricula?

Design

Both creativity and critical thinking are stimulated when people are asked to design
something. In higher education, the design tactic is intrinsic in such curricula as
Architectureand Engineering. However, thelearning benefitscould also beavailablein
other disciplines. Examples: 1) Develop aplantotest the hypothesisthat . . . ; 2) Design
aTable of Contentsfor abook on. ..

Responding positively to such action verbstakes conversation to anew level far beyond
therecitation of fact and the mere expressi on of opinion. Thisisespecially truewhenthe
activities are conducted by learner groups operating under true team conditions.
Teachersregardtheteaching of critical thinking skillsasamongtheir highest calling, yet
seldom understand the role that conversational style playsin critical thinking. Nor do
teachers usually structure online discussions in ways that stimulate critical thinking.
Chafee (1998) points out that critical thinking in group settings occurs when each
participant does all of the following:

i Expresses views clearly and provides supporting evidence and logic;

i Listens carefully to others, weighing their evidence and logic;
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i Staysfocused ontheissuesraised by othersrather than on hisor her own position;
i Asks relevant questions and then tries to answer the questions; and

i Strives for increased understanding.

Sadly, these conditions are seldom met where online instructors expect students to
perform via email, even in a bulletin board system (BBS) environment. The typical
requirementisfor thelearner to make aminimum number of postingsinresponsetotopic
statements made by the instructor. Such discussions are often conducted without an
explicitly meaningful missionand group deliverable. Without agroup mission and group-
graded deliverable, each member istempted to tout personal views and biases.

Comparisons of Available Technologies

Inthis section, the strengths and weaknesses of the three technologies: email, BBS, and
shared-document computer conferencing systems (SDCCS) are reviewed. Although a
similar comparisonwasmadelongago (Klemm & Snell, 1994), too many onlineeducators
still fail to appreciate the differences.

Email

Email isthe simplest of onlinecommunicationtechnol ogies. Almost everyonewho uses
the Internet has some kind of email system and knows how to useit.

Advantages

i Email can also be free, especially with such vendors as Juno, Hotmail, or Y ahoo
(however, you do have to put up with seeing alot of unwanted advertisements).

i Email allows one person to send copies of the same message to multiple people.
Moreover, when using so-called mail list servers, it is possible to have group
engagement where any person in the group can send amessageto all othersinthe
group (mail list).

Disadvantages

i Email systems sometimes crash, and mail getslost.

i The mail isnot organized. It arrives chronologically and is not grouped by topic
or context. Any organization hasto be created idiosyncratically by each student’s
computer by saving messages into user-created folders.
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Email messages also contain a lot of header garbage that nobody wants to read.

Email systems are typically flooded with spam. In a collaborative learning
environment, students should not beforced to work in an environment wheretheir
serious work is contaminated by unwanted advertising mail.

Email documentsarenot easily shared. Each member of agroup cannot seethemail
that others get unless the sender makes it a point to send copies to everyone.
Annotation is cumbersome. To respond to a message with in-context annotation,
one must open the message, instruct the mail systemto “reply” to the sender with
all or aportion of the original message included, and then insert commentsin the
reply message (seeexampleinFig. 1). Again, aspecial point must be madeto send
copiestotheappropriatefellow learners. When they reply tothereply, theprocess
multiplies, and everyone’ smailbox iscluttered with numerous copiesof theoriginal

message.

Bulletin Board Systems (BBS)

BBS, commonly called discussion boards, store email messages on a central fileserver
computer. Thus, thereisonly one copy of each message. Itisnot mailed to users. Rather,
users go to the virtual bulletin board, usually awebsite, and view the messages (Figure

Figurel: Typical discussion board. Left frameshowsallist of email messages (by author
and date) in an outline form of who is responding to whom. Right frame shows the
message selected in the left frame (#13). Note that the reply message begins by cutting
and pasting text from message 12 in order to explain the context for the response.

| 15 Boyle, Frank oe. 11, 2002 . ]
| 16 Harland Harrison oet, 15,2002 || Jolmioe

T | ;lﬂd

2l From: Johnj ) Message 13 in thread =
GO{ J le Subject: Re: cemifield theory: the hard problem made easy
- Newsgroups: sci.psychology. consciousness
- Date: 2002-10-10 07:06:36 PST Wiew this article only
Subject:
cemi field theory: the hard
problem made easy “"Mark " wrote:
> Implicit in this is a relacion between a photon and an action potential,
N : > given the relation between a photon and the em field; the photon is the em
‘EWSQII’DU[J. ey » force "carrier.” How does cemi define this relation? Is there a
stlpsvehol o CONSCIUSNESS > mathematical route through cemi to DEcoding neural information? This woulc
<4 Back | No frame | Sort by date > geem to be where we're headed with cemi as described.
=
1 Johnjoe MeFaddan oe. &, 002 > In the absence of detailed calculations and derived values leading to J
1-2 Alex Gresn oct. 8, 002 > obserwvable tests, cemi appears, at best, only tantalizing. I would be
| v-2.Johnjoe McFadden ot 8, 2 > interested to know what cemi "looks" like in the context of Maxwell's
| w4 Alex Green Oct. 9, 2002 > equations, i.e., in some mathematical form. Can you provide any details of
-5 Catherine Reason e o, 2003 > the actual field theory upon which cemi is based so that a conhection to
> QED could be inferred?

1-6 Alex Green oct. 9, 2002

y-7 Johnjos McFadden oe. 10,
1-8 Brian Flanagan oet. 10, 20 there's a lot more in wy published papers (full text at

- in Det, 11 http: /g 1 but, not i'm afraid, detailed calculations. this
| v-10.Johnjoe McF adden o iz something i'd like to address in another publication (but i need a
1 411 Johnjoe McFadden oe. friendly mathewatician/physicist to help me write it). But i guess the key
| 12 Mark Hom oet. 9, 2002 point is that, from the frame of the virtual photons making up the field,
#.-13 Johnjoe McFadden oct. 10, ; all the information in the field is contracted to a single dimensionless
1 14 Mark Hom oet. 11, 2002 point. how would you handle that mathematically?

Post g foliowup to this message -
B I LI—I
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1). Asthefigureindicates, email messagesarepostedin oneframeof an I nternet browser,
with an outline of all the messages and their relationships in another frame. Thisisa
messaging environment, in which replies to a posted message have afixed association
with a single message.

Advantages

i Email isorganized. Each messageisposted according to message author (asinFig.
1) or under a specific topic heading, creating so-called “threaded-topic” discus-
sion. All messages and replies are grouped to make them relatively easy to find.

i Messages are all in one place, on a server computer - they do not have to be
circulated.

Disadvantages

i Organizationisrigid - inoutlineformat. Noway existsto link toitemsoutsidethe
proscribed position in the outline.

i Users may not know when to go to the BBS to view new messages. Some BBS
systemshavean email facility that notifieseach group member that anew message
hasbeen posted. This, however, can become anuisanceif many new messagesare
being posted.

i Documents are not fully shared. Users may see each other’ s documents, but they
cannot work inside each other’s documents (notice the need to cut and paste in
Figurel).

i Boardsencouragetheexpression of mereopinionsbecauseitisdifficulttodomuch
else without a shared document that can be built collectively.

i Working memory islimited. Y ou haveto view each item separately, and only one
at atime can be opened in most systems. Thus, if there are ten notes for agiven
topic, you have to open each separately, and it becomes impossible to remember
or easily check to see what is in the other nine notes.

i The better software products are commercial, can be expensive, and may require
significant effort to learn.

Threaded-topic discussion boardssupport only atrivial formof CL, becauseitisdifficult
for agroup to DO anything on bulletin boards. Few teachers have found a good way to
use bulletin boards to help student learning teams make a decision, develop a plan,
conduct a project, write areport, conduct a case study, construct a portfolio, or most of
the other kinds of constructivist activitiesthat rigorous Construction Conversation can
enable.

Thereisaway for learner groups to share the same document, but it is not convenient.
AsshowninFigure 2, theauthor of adocument can email it to everyoneinthe group for
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Figure 2: Sharing of documents by email is do-able but cumbersome.

Document Sharing: Old Way

» One person initiates
first document

» Document distributed
by e-mail

» Four documents after
editing/annotation

* No chance to respond
to each person’s input

* No archived master
document that all can
see

their revisions and edits. Now, instead of having one document, the group isfaced with
having to re-construct asingle document from as many separate documentsasthereare
members in the group. As a document goes through multiple edits by multiple group
members, keeping track of the document versionsmay becomeimpractical. But perhaps
the greatest obstacle to effective CL isthe inability for all students to see each group
member’s specific input and to respond to it.

Shared-Document Computer Conferencing Systems
(SDCCS)

With SDCCS, messagedocumentsarestored onacentral fileserver computer. But, unlike
BBS messages, each “message” can be a full-featured, multimedia document that
members of a group can check out for editing, insertion of new data and text, and
annotation (Figure 3). This capability expands a teacher’s options for group-learning
activities.
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Figure 3: Shared document computer conferencing

Document Sharing: New Way

+ Anyone can initiate a
document

« Document checked out from
server for editing

+ One master document

+ Chance to see and respond
to each other’s input

+ Archived master document

+ Master document can
evolve and be seen at all
times by everyone

Advantages

. Documents and notes are organized.

. Messages are all in one place — they do not have to be circulated.

. More information from group members can be seen in one document.

. M essages can be expanded to full-featured, multimedia documents.

. Documents can be checked out by others, edited, and annotated.

. Messages are viewable with fewer mouse clicks to open and close messages.

. Working memory becomesmore effective becausemore material canbeseeninthe
sameplace.

o Context for inserts and annotation is self-evident.

Moreover, students can still participatein the equivalent of bulletin-board discussions
and, at the same time, avoid the necessity of making so many separate mouse clicksto
open and close messages. For example (Figure4), students can put their messagesin one
document and indicate their authorship by name, initial, or color of text. However, the
“replies’ can be made as in-context links to pop-up notes. Thus, everything isin one
place, with clear specific context.

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



184 Klemm

Figure4: Shared document format for threaded-topic discussions. Link anchorsin one
color go to Web pages, those in another color go to pop-up “replies” or comments.
Initials indicate the different authors (they could also use different text colors).

"Scientists Conpetitive Behavior™

Eesearchers are human just like everyone else though their goals and ambitions are different from those of the general public.
Ewen o[ do not think that anyone should be looked down upon simply because they want recognition for a job well done.

As for scientist doing research only for recognition, I feel like disappointment, frustration, and less than superior skills would
ultitnately ennd their careers or limit their success. TD

Seientists have the tight to fight for their recognition. & job well done 15 worthy of praize. But [ think the most important thing
is for the right person to get the credit. Scientists will not work hard if they are not going to be thanked for their discoveries. JL

There ate two types of scientists: one's who wotk hard to derive problems (any problem) simply for recognition, and the one's
whos wotk comes from the love and enthusiasm for science. Is one type of scientist conesider better that the other in this
situation? Probably not. But the latter is more likely to contite to be motivated and search for angwers beyond the "fame" of
what iz already discovered. What about the scientist with little or no profound accomplishments? How are they motivated
to keep searching and gnawing at unedited predetermined information. Help from colleagues or respected peers in that they
teassute of recognize theit work, "Enwin Schroding wiites Einstein that 'vour approval and [IWax] Planek's mean more to me than
that of half the woild " BL

Microsoft Internet Explorer

Wwhat a great point. What would it be lilke to endure a lifetime of unrezolved work. without any recognition even for your

Compe effart?

believe

certain
Disadvantages

‘AswithBBS, group membersmay not know when new material hasbeen posted. Onthe
other hand, SDCCSis most useful when agroup is performing alearning task, and the
group should have some kind of schedule that informs everyone when to expect new
input.

. Commercial softwareisrequired - this can be costly.

. Many of the available products are complex, require significant support, and are
hard for novice users to use
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Collaborative Learning Techniques and
Choice of Technology

Teachers should first choose the kind of collaborative learning techniques that they
expect of onlinestudents. Thisdecisionwill then usually dictatethekind of instructional
technology needed. Many of the more engaging and active learning tactics cannot be
implemented effectively inemail or BBS. Somethingscan only bedoneeffectively inan
SDCCS.

Thissection will outline several kinds of commonly employed approachesto CL, such
as explanation dyads/triads (Q& A, jigsaw, etc.), group quiz taking, insight exercises,
brainstorming, group decision making, problem solving, case studies, projects. For each
CL strategy, we then discuss needed information technology.

Explaining Protocol

A common CL strategy is to use two, sometimes three, students to explain a topic to
another person. Thelistener responds with questions as needed until the explanation is
satisfactorily achieved. Inanasynchronous, online mode, email could accomplishthis
task. For example, the explainer could email a Word or WordPerfect document to the
listener, who then places in-context pop-up comments in the forms of questions. The
document ismailed back to the explainer, who then likewise adds commentsintheform
of answers and further explanation. However, if many dyads and triads are operating,
and the teacher or other students want to “listen in,” the mechanics could become too
cumbersome. A BBSismuch better, because, it organizesthe explanation and responses.
The explanation could be posted as a discussion topic, and the responses and responses
toresponsesare shown as separate email notes, all of whicharearchived onafileserver.
An SDCCS, also accessible at all times from afile server, provides even more conve-
nience, because each given document and the associated questions and responses can
be contained in a single document.

Pairs Compare

This scenario, as described by Kagan and Kagan (1995), involves sets of two pairs of
students. Each pair completes atask or assignment; then the two pairs compare results.
The next step requires merging the two pairsinto one team, in which they build afinal
deliverable, based on the independent work of the original two pairs. Finally, teams
compare results.

These processes can beaccomplished with email, by circulating copiesof thedocuments.
Management of team composition createsaprobleminemail, but muchlessof aproblem
in BBS or SDCCS, both of which have semi-automated ways of constructing and
changing team membership. BBSwould bealittlelessconvenient than SDCCS, because
thereareno common pair documentsthat can be edited to removeduplicationsandinsert
ideas that only one pair or even no pair had thought of earlier.
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Pair Notetaking

This technique was originated to improve the quality of note taking in a lecture hall
(Johnson, Johnson, & Smith, 1995). Notes from each student in a pair are compared at
the end of the lecture to determine what important items might have been left out or
misunderstood.

Onlinelecturesviastreaming audio or V CR tapescoul d beapproachedinthisway. Even
assigned Web pages could be summarized by notetakingin pairs. Thetechnology issues
are the same as those for arelated pair activity, “pairs compare” (see above).

Think-Pair Share

This technique, as described by Millis and Cottell (1995), begins with the instructor
asking a provocative question that demands significant thought. In the face-to-face
situation, the instructor is supposed to allow significant time for each student to think
of an answer; then the students form pairs, share their answers, perhaps consolidating
each student’ sversion. If |earning teams of four or more have been established, the pairs
may integrate answers across each pair in theteam. Theidea can be extended to require
the team to come up with a one best answer. Finally, the instructor invites students or
group spokesmen to share their responses with the whole class.

Toimplement thistechnique online, email would becomeunwieldy. BBScould organize
thethoughts of each student asindividual postingsthat the other pair member - and | ater
- the learning team and whole class can see. However, many BBS do not have handy
access permission-changing tools that would allow the instructor to block access to
postings and then open them up sequentially first to the team members and then to the
class. An SDCCS can achieve these requirements more readily, because the shared
workspace makes it easier for pairs and teams of pairs to resolve discrepancies,
consolidate thoughts, and generate a single group answer.

The author has used an online variant of thistechnique for some six years and callsit
an“insight exercise” (Klemm, 1998)(seebelow).

Focused Listing

Students are asked to generate lists words or phrases to define or describe something
(Millis, 1996). Then, acting as agroup, they select afinal list that all can agree on.

With email or BBS, students can independently generate suggested itemsfor such alist,
but the list must be generated by cutting and pasting list items from each mail message.
In addition, to raise questions or suggest modifications of any list item, separate
messages haveto be posted. SDCCSsystemscan clearly expeditethelist generationand
modification.
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Value Line

Millis(1996) al so described theValue Line approach wheretheteacher presentsanissue
or topic and asks each student to rate on anumerical scale how he or she feels about the
issue (for example, onascaleof 1-10, with 10 being strong agreement). Studentswould
then be ordered according to their rankings for agiven issue. A group for debating the
issuecould becreated by pulling one person from each end of thevaluelineand two from
the middle (for example, with a class of 20 students, a group might consist of Students
1,10, 11, and 20). Millisdid not suggest this, but it seemsthat asimilar thing can bedone
within a small group of five or six students. Each student ranks the options and then
defendshisor her first choice (or maybeeven defendshisor her last choice, which makes
it more challenging). Grading could be based, in part, on how persuasive the arguments
are in winning over othersin are-vote after the debate.

Email or BBSreadily accommodate student postingsof their ranks. However, theteacher
and students cannot see all the rankings and defenses thereof in one document,
complicating the process of selecting debate groups. The voting requirement cannot be
accomplished conveniently with email, can be accomplishedin some BBS software, but
isnot readily availableinBBSor SDCCSsoftware. Ideally, thisrequiresan SDCCSsystem
that can include a spreadsheet inside the main document.

ﬁ;saw

Inthisclassic technique, the teacher requires each team member to master a segment of
alesson from atextbook or reference source. Then, after they become* experts” ontheir
assigned topics, students from different groups who had been assigned the same topic
areformed into atemporary group to compare findings. They then return to their home
groups to present their findings. Finally, all students are quizzed on all topics.

Any of the technologies can handle the final dissemination of expert information.
However, the first stage, where students assigned the same topic develop consensus,
ismost conveniently accomplished withan SDCCS system, because everything, includ-
ing questions and critique commentary, is seen in one place.

Take A Stand

After presenting anissue, studentsareinvited to chooseasidethat iseither for or agai nst
theissue (Hellyer, 1994). They break into small groupswith otherswho have chosenthe
same side. After consolidating the arguments of individual members, each group
chooses a spokesperson who reports to the class. After both sides of the argument are
presented, the whole class or spokespersons try to reach consensus.

Technology applications are similar to those mentioned above for Jigsaw exercises.
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Memory Matrix

Memory matrix (Anderson & Specht, 1996) isamemory-enhancing techniqueinwhich
studentsare given ablank matrix that organizestheinformational content of alectureor
reference source. For abirth-control lesson, for example, columnsmight belabeled with
the common methods (condom, diaphragm, 1UD, etc.) and rows could be labeled with
questions (How does it work? How effectiveisit? What are the advantages? What are
thedisadvantages?). Each student group isassigned to completeone column or onerow.
When all groups are finished, a spokesperson presentsthe resultsto the class, and after
any questions and answers, each student completes his or her own copy of the matrix.

Most mail systems and BBS do not allow creation and display of tables. This collabo-
rative learning tactic requiresthe studentsto share the same document, preferably with
atext editor that supports table creation. SDCCS seems to be the obvious choice.

Guided Peer Questioning

Thistechnique, as described by King (1995), requires students to question each other,
andtheprocessisguidedto stimulatecritical thinking. Studentsask their own questions
in thistechnique, but they have to be guided to promote thought-provoking rather than
simple factual regurgitation questions. The first step is for students to generate
guestions, using a generic-question template that promotes critical thinking. As ex-

ampl es, such questionsmay taketheformof “What does mean?”’, “What would
happen if ?", “ How does relate to what we learned earlier?”, or
“Why is important?” In the next step, each student poses such questionsto the

peer group, and the answers are discussed.

Implementing this approach online can be readily done in a BBS. The questions are
posted as “topics,” and the answers from various students in a group can be posted as
aresponse. The process may bog down for very complex questionsthat require multiple
iterations of responses, becauseit will beimpossible to remember what isin every note
and how all the notes relate. A similar problem occursin SDCCS, but it is minimized
because all responses can be contained within the same document, which is readily
scanned and does not required multiple openings and closings of mail messages. This
ideacould also be extended asin the “insight exercise” (see below), so that each group
isrequiredtorefinetheanswer to aparticularly complex questionand submitit asagroup
deliverable.

Peer Writing

Thevariantsof thisCL tactic aretoo numerousto explorehere. But the essenceinvolves
students producing a written document that they submit as a group deliverable. Of
necessity, one student in the group takes the lead as an editor, but ideally, everyonein
the group contributes to the writing and to critiques of early versions.
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Of the possibletechnol ogiesfor implementing collaborative or peer writing, only email
or SDCCSare suitable. Asshownin Figure 2, drafts can be created by one student and
mailed to other students, who in turn send copies of annotated documents back to the
originating author. The process repeats for various drafts of the document. Not only is
this a cumbersome process, but the process is hidden from the teacher if only the final
document is submitted for group grading. The teacher has no way to know if everyone
was contributing their fair share to the enterprise.

No such limitations occur with SDCCS (Fig. 3), where the teacher can see all stages of
the process because all materials are archived on a server. Additionally, the processis
expedited for students, because they can insert text and graphics directly into an
evolving document and make pop-up commentary to guide whoever is acting as editor
in constructing the next version. Not only can students“writeinthemargins” electroni-
cally, but theteacher can likewise annotatethe final document as part of the grading and
feedback process.

Group Decision

Business schools in particular have a fundamental requirement for teaching student
groups how to brainstorm and make group decisions. Some engineering curriculahave
asimilar emphasis. Whilethese processesaretypically performed face-to-face, thereare
times when they must be conducted asynchronously. In the real world of business and
industry, team members may often be located in different time zones, with conflicting
schedul es. Decision making commonly requiresinterruptionsintheonlineinteraction so
that team members may gather data and study posted material before responding.

Theiterative Del phi decision-making process, for example, requiresasynchronicity and
was in fact developed to accommodate situations where group members had to operate
at different timesand places (Turoff & Hiltz, 2002). Delphi processes focus on solving
aproblemviaconstruction-level conversation. Team membersexchangetheir expertise
and judgment initerativeroundsthat may beginwith stating and clarifying aproblemand
the associated goals, followed by brainstorming, successive rounds of information
input, survey questions, and a voting scheme that takes into account both an item’s
importance and its validity.

Clearly, email and BBS cannot support such activity efficiently. Even SDCCS software
has limitations, because much of the Delphi process involves voting on survey items.
However, survey questions and voting pages can be constructed to supplement SDCCS.

Project Development

Many typesof projectscan be employed online. Examplesinclude sciencefair research
projects, kiosks of various types, and presentations.

Not all of the activities involved can be accomplished online. The actual research of
research projects, for example, would typically haveto be performed by group members
in a laboratory or field environment. However the planning, data collection, and
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document preparation can be expedited by online collaboration. SDCCSisclearly the
optimal environment, and if the SDCCS is Web-based, then presentations can be Web
pages or slideshows that are hyperlinked from the Web pages.

Problem-Based L earni ng/Case Studies

These two collaborative learning tasks are related, but not necessarily identical. In
traditional problem-based learning, the instructor requests student groups to solve a
problem. Studentstypically respond with the following sequence of activities: identify
the issues, review what they already know about the problem, identify what they need
to find out, get the necessary information, integrate the old and new information in the
context of theissues/problem, and resolve theissues/problem. Case studies, commonly
used in engineering, business, and law education vary considerably, but they usually
require student groups to demonstrate an understanding of the case, bring insight toit,
and develop amethod for resolution. The power of asynchronous online group activity
isnot usually exploited for thiskind of |earning, but Klemm (2002c) hasrecently published
an SDCCS approach for using articles in scholarly journals as a basis for case study.

Accomplishing either kind of task clearly isnot done conveniently with email or withBBS.
Only SDCCS provides the completely shared document environment in which group
members can share multimediainformation, research findings, and insightsto produce
a cohesive way to solve a problem or understand a case.

SDCCS Examples of Construction-L evel
Conversation that the Author has used
for CL

Shared-Document Discussion Board

The author has tested the idea of coalescing threaded discussions into common
documents in the Biomedical Research course that is taught entirely over the Internet
(http://classes.cvm.tamu.edu/bims470). In this course, students are asked to post an
insight onassigned reading material, which they submitin ashared document. Thenthey
create hyperlinked annotations. Thisway all of the commentary associated with agiven
document or topic is embedded in the document itself, and the context for each noteis
readily apparent. Participants in the conversation have the convenience of having
everythinginonescrollableplace. Studentsinalearningteam put their initialsat theend
of their text or use different font colors. After astated deadline date, permission settings
are changed so that each group can read but not edit the works of other groups.

A typical topic contains the postings from six students and six pop-up notes for four
readings. Thatis144items. Imaginewhat that wouldlook likeonabulletinboard! It would
takeseveral screendisplaysjust tolist thetopictitlesfor each of the 144 items(and each
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would have to be independently opened and closed to see the contents). However, in
this case, all of the actual commentary existsin an integrated single document of topic
conversation that may be nolonger than several word-processor pages. Can therebeany
doubt as to which approach is more convenient?

Biographies

In the Biomedical Research course, each student isrequired to write a short biography
on the discovery process used by a famous scientist. These biographies have pictures,
links to Web pages, and even some of the publications of the scientists. The best part
of thisexerciseisthat everybody can see all the biographies. If required, permissions
could be set so that students could insert in-context questions and commentary on the
biographies. Students not only learn more about the discovery process, but most of the
time, they realize why some people received a better grade than others.

Web Quests

Students also conduct searches of Web pages covering certain topics. They put the
hyperlink to the pages, along with a summary of what can be found at that website, all
into one community document. Each topic can be covered in a separate document or
related topics may be combined into the same document. Because everything is html-
formatted, it is easy to build a hyperlinked Table of Contents.

Problem Solving

Some of the things that asynchronous student groups do online include solving
statistics problems and reaching a consensus on bioethics problems. Thework is made
much easier because they are helping each other to understand the problems and the
approachesto solutions. They use SDCCS, because their questions and answers can all
be in the shared documents.

I nsight Exercises

A common approach that is taken in the Neuroscience course (http://
classes.cvm.tamu.edu/vaph451) isto stimul ate creativethinking (Klemm, 1998a). A great
advantage of thisapproachistherequirement for both anindividual and agroup product.
Every week each student is required to post into a shared document a creative,
intellectually rigorous idea on that week’ s academic content. The insight isto take the
form of aquestion, accompanied by arational e and strategy for answering the question.
Really good questions often do not have an answer, and in those cases, the task is to
outline how to do experimentsthat could get to an answer. The document is secured so
that students in other groups cannot see it.
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Then, all the studentsin agiven group eval uate each insight with pop-up notesthat raise
guestions or provide additional information, and then they supply aranking. Based on
everyone's comments and rankings, the group reaches consensus on which insight
providesthe best opportunity for becoming their “Best Insight,” which they synthesize
from the commentary and submit for agroup grade. Sometimes, studentsget especially
creative and create their Best Q& A by combining two or more questions and answers.
After aspecified deadline, the permissions are changed so that each group can see the
work of theother groups. Thisisavery demanding—and for someunpopul ar — exercise
for many of the pre-medical students, presumably becausethey have spent their college
yearshbeing programmed to memorizeeverything thrown at them. Creativethinkingisnot
aprominent part of their curriculum.

Each group has a Group Leader (who assures that things get done on time and that
everybody ispulling hisor her share of theload), aBest Q& A Editor (who coordinates
thedebateand writestherevisions), and two or more Librarians, who dothelibrary work
to provide information. They often develop ateam spirit and actually want to compete
with other groups for the best grade.

Case Studies

In the neuroscience course, students have to become comfortable and reasonably
competent in reading primary research literature. Toward this end, the assignment of
papers for the group to read and analyze is part of the course (Klemm, 2002c).

Because the students are undergraduates and not familiar with research literature,
guidanceisprovided intheform of questionsthat they are expected to answer asagroup.
The overall process takes them sequentially through the steps of understanding what
they read and critiquing therigor of experimental design/methods/results/interpretation,
to the final stage of assessing the impact and generating new hypotheses. Instructions
are supplied in acolored font, and studentsinsert their information and analysis under
each question. These questions have not yet been bolstered with the action verbs
mentioned above, but that is on the drawing board.

Students usually approach this task by assigning each team member to write certain
responses, and then they interact to correct any misunderstandings or add multiple
insights. The studentsfirst generate a draft and then make inserts and annotationsin
the community document as needed to get acomplete picture. Then, one member of the
group acts as an editor to revise the original to generate a polished copy for grading.

Case Study with Interaction with Digital Library

Under development is a case study approach that will allow studentsto interact with a
digital library. This approach illustrates how to integrate computer-based libraries or
“expert systems” with SDCCS: inthiscase (Figure5), the generation of adigital library
onexotic and zoonotic animal diseasesfor veterinary medical students, and government
agricultural and public healthworkers. Thelibrary hasan interfacethat allows students
to enter symptoms and field observations about a case.
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Figure 5: Interfacing SDCCSwith a digital library.
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A search algorithm generates a list of diseases that best fit the input descriptors. Then
the group can be guided toward a final diagnosis with a series of questions that they
answer and debate in our SDCCS.

Note that the case study strategy can employ several of the standard CL techniquesthat
are discussed in the Collaborative Learning Techniques section.

Sampl e questions include:

1  Expert Summary - Each member of the group picks one or more of the tentative
diagnoses. The student then posts a draft that explains which information about
the circumstances surrounding the sickness, symptoms, and gross pathology
provides ajustification for considering this particular diagnosis. Other students
make in-context comments and questions.

2 Information Needed - All studentsin the group post and debate suggested calls
for information that are not in the database that would clarify the diagnosis.
Examples: What | ab testsare needed? What ti ssues shoul d be cul tured or examined
histopathol ogically? Students debate the postings with in-context comments and
questions. The need for such information and its integration mandates that the
deliberations be performed asynchronously in an SDCCS.
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3 Ranking and Debate - Each student ranks each tentative diagnosis on ascale of 0
to 10 (10 being most likely). Each student presents an argument for his or her top
choice, which others critique with in-context comments and questions.

4, Final Choice- Asagroup, afinal differential diagnosisis made, along with the
rationale and defense for that choice.

5. Management and Containment plan - The group devel ops a comprehensive plan
for contai ning and managing the disease. Exemplary planscanbeputinthelibrary
for future reference by other groups.

6.  Comparison with Previous Work - The group can compare its plan with previous
plans developed by others. Thisis especially valuable when previous plans have
been devel oped by groups of experts, such asthe USDA/APHIS plansfor dealing
with specific disease outbreaks.

In all of these teaching strategies, teacher feedback is easy and effective, because the
educator can “writein the margins” just asin the good old days of paper and pen. Short
notes are made in-context as pop-ups and extensive feedback is supplied in-context as
aninsert (using adifferent font or color for emphasis). By responding to agroup rather
than to each individual student, the teacher haslesswork and is more likely to be fully
engaged in what the students are doing. When the same thing needs to be said to all
groups, the teacher only inserts it once, referring other groups to that document.

On Sabotage

Many of these exerciseswere not formal team learning and therefore lacked itscamara-
derie and pedagogical power, but there have never been problemswith sabotage. These
are serious college students, and they seem to want to benefit from the ideas and input
of fellow students. Whereteam-learning formalismsareinvolved, thebuilt-ininterdepen-
dence, bonding and group grading make sabotage even less likely (see below). In
addition, inthesmall groups of fiveor six that are used, it should not betoo hard to catch
and punish any antisocial culprits who try to undermine the process.

Theauthor hasnot been the only oneto noticethat given the proper online environment,
students can develop a camaraderie that enhances group productivity (Barab, Thomas,
& Merrill, 2001).

Softwar e for Getting Beyond M essaging

Email or use of bulletin boards limit opportunities for applying online collaborative
learning. What is needed is software that gets beyond little notes to group-created
multimedia documents. The documents should be in highly transportable format, such
asthe html used by Web browsers. Moreover, students need software that allowsthem
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towork on the same documents. They need softwarethat allowsthemtoinsert text, data
tables, spreadsheets, graphics, and sound or video clips into appropriate placesin the
documents. Software should allow the creation of multiple, in-context linksto websites
and for creating hyperlinked pop-up notes.

Some online teachers refer to the kind of software that is needed for shared-document
conferencing as computer-supported intentional learning environments (CSILE)(Gay,
1996). The“intentional” part of the name signifiesthat studentsintend to reach agoal,
as opposed to generally discuss an issue.

Several commercial SDCCS are available. The“mother of all SDCCS” isLotus Notes,
which also containsaBBS and is marketed by IBM. However, few schools use Notes
because it is expensive, complicated, and requires significant support staff.

Three shared-document systems (Lotus Notes, Xerox DocuShare, and The Seven
Mountains Integrate) have been reviewed by Eseryel, Ganesan, and Edmonds (2002).
Examples of other systems that are potentially applicable to teaching include E-room,
Hummingbird, NextPage, Moveable Type, Blosxom, Manilla, and WebEx. These
systemswereoriginally developed for corporationsand government. They arecalled by
different names: enterprise solutions, Web conferencing, meetingware, projectware, or
peer-to-peer netware. A recent review (Long, 2002) assertsthat the standard terminol ogy
is“blogware,” derived from the idea of individuals creating logs of thoughts and links
on websites (Weblog). However, Weblogs are not group created.

All of these systems are expensive and can cost in the tens of thousands of dollars.
WebEX, for example, costs $6,000 to set up and $100 per user per month. In addition, some
of these systems require extensive support infrastructure and some cannot be put on
your own server. You must “rent” access from the vendor’s servers.

Not all systems provide easy-to-use essential features. The key features needed for CL
include:

i A database of users, user information, and login and password identifications
i Capability for grouping studentsinto | earning teams, each with separate workspace

i Permission system, with independent controlsfor individualsand for groups, that
can be set independently on any document. Settings options should include No
Access, Read Only, and Check Out for Editing.

i Server-side softwaremadeavailablefor running onlicensee’ sserver. Licensecan
be purchased - not rented.

i Capability for all authorized usersto create new documents.

i M echanismfor easy check out and check in of documentsthat can bejointly worked
on by all students with access permission.

i Method for duplicating documents (for example, one copy as an original backup,
another as a marked-up copy)

i Time-out setting that forces document check-in if user forgets to do so

i A graphic navigation tree that displays all documentsin a collapsible hierarchy
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i Provision of a Web editor that saves documents as Web pages

i A Web editor that lets authorsinsert multimediacontent, in-context hyperlinksto
websites, and links to in-context pop-up notes.

i M echanism for showing metadataabout each document (who createdit, when, etc.)
i Direct access to user’s email system and email addresses of participants

i Affordable (including individual “seat” pricing)

Using these criteria, the author and his colleaguesat Texas A& M University devel oped
asimpleway to createan SDCCSfor teaching, priced sothat teacherscould affordit. Their
original software (FORUM®) allowed students to create community documents, pro-
vided all thein-context linking capability of Web pages, and did several thingsthat Web
pages cannot easily do: 1) accommodate independent teams of learners, 2) create
workspacesfor privateindividualsor groups, 3) providevariablelevel sof shared-access
permissions to any given document, and 4) support pop-up, in-context sticky notes
(writinginthemargins). FORUM waslimitedinthat it required client softwareinstallation
that was cumbersome, and the documents were formatted in a non-standard word
processor and not coded in html.

However, these key group-support features have now been incorporated into a new
system called Forum MATRIX (www.foruminc.com). ThisInternet environment is de-
signed to run on any server that can support aMY SQL database. In the latest version,
students use their own Web browsers and word processors (MS Word). Students not
only canview thescrollabledocumentsintheir Web browser, but most importantly, they
can check out adocument for inserting text and graphics, editing, or for making links(to
websites, MATRIX documents, or to pop-up notes). Documentsaredownloaded into the
user’s own computer and after editing are saved to the Web server in html format for
display on the Web and as aWord file for subsequent additions or edits. The “save as’
feature can be used to save a local copy. Students can have their own login IDs and
passwords. Documents can have arange of access permissions (no access, read only,
full edit). Permissions can be set for individuals or groups, and permissions can be
changed “on thefly,” asfor example when the teacher isready for each group to seethe
work of other groups.

Students can create new Web pages (all Forum MATRIX documents are Web pages) in
MSWord, which most of them haveand withwhich they arefamiliar. Wehaveinstalled
macrosthat Word usesto control check of the document into the local Word executable
and to save the edited document back to the server in both *.doc and *.html format.

Multipleitemsfromdifferent students can be put into the sasmedocument. All documents
are archived on the Web server. Using their Web browser, students and teachers can
scroll quickly through documents, recognizing quickly whichinsertsand pop-upshave
special importance because of the context in which they occur. Unlike email messages
on discussion boards, the inserts can be seen in context - without any opening and
closing of files. Pop-up notes, al soin-context, open and close quicker than email because
they are stored asan integral part of the document that has already been opened. Mouse
clicking is not needed to see the notes because notes pop up when the cursor rolls over
the link anchor.
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Future Trends

Today, many teachers of traditional face-to-face classes even use email and discussion
boardsasakey part of their courses. Use of these technol ogiesiseven more widespread
among distance educators. However, these are only tentative, incomplete steps to true
collaborativelearning (CL).

What isthefutureof onlineasynchronous CL? Thebig problemisto get onlineteachers
touseformal CL. Teacherstendtoresist major change. Alan Altany (2000) describesthe
situation this way:

Many teachers continue to teach as if technologies were a passing fad and simply the
latest technological idolatry ... some educators may even feel that their techno- or
cyberphobia is even a sign of preserving the western intellectual heritage in the face
of an electronic glitzy blitz ... (para. 1)

The pedagogically richer forms of CL that can be accomplished online require more
creativity and effort from teachersthan most havethusfar beenwillingto expend. There
areafew “early adopters,” butitisby nomeansclear that CL will ever becomeas popular
onlineasit isin the face-to-face classroom. Indeed, even face-to-face CL isnot widely
accepted. The lecture form of instruction still dominates at the college level and many
high school classrooms. Unfortunately, few teachers appreciate the value of CL enough
tochangetheir behavior. Fewer still realizethat CL can bemoreeffectiveonlinethanface-
to-face.

Where some semblance of CL does exist online, asin BBS discussions, the popularity
of this online activity is certain to grow to the point that all students will expect it.
Students like to interact socially, and it is easy for them to have an opinion, which
typically does not require much creative or critical thought. BBSarerelatively easy on
thebrain. Teachersfindit easy tothink of questionsor to post issues. Effective software
for these boardsis often free. Even though theteacher’ slearning curve can be about the
samefor administeringaBBSasfor an SDCCS, the use of BBSisso widely institution-
alized that teachers often have support staff for the BBS.

Those who would like to use online CL know that email and BBS are not very suitable.
Getting beyond discussion boards (see Klemm, 2002b) to thefully shared-document CL
may not occur anytime soon. For teachersto embrace the more robust forms of CL, the
following needs to happen:

i Teachersmust be convinced of thevalue of moreformal CL techniques. Too often,
they are satisfied that requiring posts on aBBS is sufficient CL.

i Teachers, many of whom are still technophobes, have to invest a significant
amount of time learning how to administer bulletin boards (which are often
administered by third parties) or to administer an SDCCS.
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i Thetechnology, particularly that for SDCCS, needsto be made simpler to admin-
ister and use. Inaddition, itiseasier to justify paying athird-party to administer
the system, just as many schools now do for Web Masters and bulletin board
administrators, if several teachersinaninstitution used the same SDCCS software.

i Prices will have to come down. We live in an age when many teachers want free
software and are not willing to pay much for even powerful software.

i The author and his colleagues believe that Forum MATRIX provides simple,
affordable SDCCS. In any case, the educational marketplace will not embrace
SDCCS until teachers see software products that they perceive to be simple and
affordable.

Conclusion

Collaborativelearning theory hasspecial educational applicability inanonlineenviron-
ment. Theonline environment avoids some of the pitfallsthat plague CL inface-to-face
classroom environments. Many of the collaboration techniques used in the classroom
cannot only be duplicated online, but may even be accomplished with better student
learning and achievement. Some way must be found to convince teachers of the value
of online CL andto trainthetechnophobes so that they will feel comfortablein using the
necessary technology.

Internet-based CL is most effective when the following conditions are met:

1  Grouptasksareclearly defined in the form of an expected deliverable;

2. Grouptasksrequiregeneration of somekind of intellectual product, whichisgroup
graded;

3. Group membersusetheformalismsof CL to producethe group’ sdeliverable; and

4, Teachers and students have access to a shared-document SDCCS environment
that supports CL better than email or aBBS.

In short, collaboration requires more than talking at each other via email and bulletin
boards. Shared-document Internet environments create the opportunity for studentsto
work together in acreativeenterprisethat producesatangible and measurabl e outcome.
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Abstract

This chapter describes the Personal and Professional Learning Portfolio (PLP), a
softwar e application designed to provide a flexible learning environment connecting
learners and advisors in discussions of posted works-in-progress and the relation of
those works to mutually valued goals, standards, and rubrics. We describe the PLP’s
origins, structure, and pilot implementations across a range of educational settings
including K-12 education, higher education, and professional agencies. We describe
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ingreater detail two higher education sitestoillustrate the key i ssues surrounding PLP
adoption. Through our discussion, we hope to bring awareness of the PLP to new
audiences and expand consideration of its potential applications, while also shedding
insight on the factors that influence adoption of collaborative technologies in
institutional settings.

| ntroduction

The Personal and Professional Learning Portfolio (PLP) is an online environment for
mentoring, collaboration, and publication built by the National I nstitutefor Community
Innovations (NICI), supported by the Preparing Tomorrow’ s Teachersto Use Technol -
ogy (PT3) program, the National Science Foundation, and the Technology Innovation
Challenge Grant program. ThetoolsincludedinthePL P scaffoldtheprocessof creating
local standards (or adapting existing standards for local use), developing and using
rubrics, forming learners and advisors into various communities, and posting and
collaboratively evaluating thework of participating learners. The PLP supportsarange
of “personal and professional learning” through three primary functions: a supported
action planning framework, a“ portal” toweb resources, and a“ portfolio space” for both
working and demonstration collections of work. This chapter presents the history and
a description of the PLP, implementation challenges, results of some pilot tests, and
possibilities for future use.

History and Rationale

The lineage of the PLP comes from two sources. One source was an initiative by
Montpelier High School, Vermont, which in 1993 placed “individualized educational
plansfor every student” intoitslong-term strategic plan. In1995, thisledtothecreation
and implementation of aschool-wide program to place personal learning at the center of
acontinuous conversation involving all students, their parents or guardians, and caring
adults in a school. The University of Vermont provided support and energy to this
school-based development through the writings of students, researchers, and theorists
suchasBentley (1999), Moffat (1998), Friedrichs (2000), and Gibson (1999, 2000). The
PLP is based on a theory of dialogue recently articulated by Gibson and Friedrichs
(Friedrichs, 2000; Friedrichs& Gibson, 2001). Friedrichs(2000) discussesfour distinct
dialogue states for which supports were explicitly built into the PLP:

. Sharing experience - listening to one’s own and others’ inner speech and natural
attitude about a skill or concept;

. Expressing and examining diverse concepts- recognizing conflicts; analyzingold
and new concepts, models, and beliefs; working in one’ s zone of proximal devel-
opment;
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. Articulating applications and understandings - practicing new skills; combining
old and new concepts; using others’ ideas; using scaffolds to renegotiate under-
standings; and

. Communi cating new powersand creations- cel ebrating effectsof critical analysis.

ThePLP' ssecond thread of lineage camefrom the pioneering work of The WEB Project,
a Technology Innovation Challenge grant that used Web-based tools and networked
communities to share and critique original student work online. The WEB Project
provided a rich research base with which to explore online dialogue and design
conversationswithin avirtual community of learners (Sherry, 2000; Sherry, Tavalin, &
Billig, 2000). The WEB Project established asystemthat linked ten partici pating school s
and districts(including Montpelier High School) and multiple cooperating initiativesin
online discussions of student work. Art and music students posted works-in-progress
and received constructive feedback from community practitioners and learners, based
ontheir articulated intentionsfor their works-in-progress. Middle-school studentsfrom
three schools across Vermont conducted book discussions, facilitated by staff from the
Vermont Center for the Book and their teachers. Teachers discussed challenges,
conducted action research, shared results, and co-developed rubrics to assess instruc-
tional processes, progress, and outcomes. Through these efforts, The WEB Project
contributed substantially to knowledge of effective practice for conducting online
dialogue and design conversations.

Thepremiseof collaborativeinteractionasabasisfor learningisconsistent with research
focused on authenticity, use of technology to create problem-centered | earning teams,
representation of complex dynamics in educational settings, and e-learning (Carroll,
2000; Gibson, 1999; Gibson, 2000; NSDC, 2001; Newmann & Wehlage, 1995; Sherry &
Myers, 1998; Stiggins, 1997; Wiggins, 1989). Thelearner’ sproductivity and self-efficacy
are the ultimate goal of the PLP. Work samples are the critical source for evidence of
learning, the documentation of progress, and the verification that high standards have
been achieved. By placing learner-created work at the center of the PLP, the learner is
pushed to a higher standard of personal accountability for the publicly visible quality
of that work.

Structure and I mplementation of the
PLP

ThePLPisacombination of acollaborationtool and e-portfolio builder, withanemphasis
on the online dialogue and design conversations between learners and the people
advising them. The underlying software program is written in Domino, an IBM data
structure. The basic architecture was developed for intranets within corporations, but
according to NIClI’ ssoftware engineer, “ It fitsthe community-based systemswhere the
PLPisbeingused.” Thetool isdesignedtobeused either aloneorinsideaNICl Campus
environment using Campus, an intranet software program developed by and licensed
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Table 1: Programs using the PLP

fromtheNational Institutefor Community Innovations. The Campussoftware program
supports asynchronous communication, synchronous chat and live chat-based user
support, collaboration, mentoring, and professional development. The PLP can also
function as a stand-alone toolset independent of the Campus; this is currently the
predominant mode of implementation.

The PLP supports a process by which mentors validate |earner-produced artifacts that
demonstrate mastery of program, state, and national standards, and personal learning
goals. The software includes tools for online survey building and administration,
developing local standards and rubrics, organizing uploaded work in relation to those

Program Name

Program
Description

Standards Employed

International
Graduate Center

Low-residency
master’s and
doctorate
programs in
education

National Staff Development
Council (NSDC) Standards for
Staff Development

Interstate New Teacher
Assessment and Support
Consortium (INTASC)
National Educational
Technology Standards (NETS)
Interstate School Leaders
Licensure Consortium (ISSLC)
IGC Program Requirements

University of
Tennessee
Urban Impact
Program

In-school
master’s program
for experienced
urban teachers

INTASC

National Board for Professional
Teaching Standards — Core
Propositions (NBPTS)
Tennessee General Education
Standards (TGE)

University of

Initial licensing

INTASC

Tennessee preservice NBPTS Core Propositions
Preservice teacher Teacher Work Samples
Program preparation TGE

program
Northfield Middle | Public school Vermont Framework of
and High program for Standards
Schools students in

grades 7 through
12

National Institute
for Urban School
Improvement
(NIUSI)

National project
providing
technical
assistance to
large urban
school districts

The Systemic Change
Framework
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Table 1: Programs using the PLP (continued)

Program Name | Program Standards Employed
Description

National Center | National project The Systemic Change

for Culturally providing Framework

Responsive technical

Educational assistance to

Systems state teams of

(NCCRESY) special education

leaders.
Regional Service
Center serving
hundreds of

AEAS5 Comprehensive Goals
ISSLC
lowa Professional Development

Arrowhead Area
Educational
Agency (AEA5S)

schools and Requirements
thousands of lowa Teaching Standards
teachers Key Concepts for

Contemporary School
Leadership 2001

NSDC Standards for Staff
Development

ISSLC

New Hampshire | Statewide school

Gates Project leadership Technology Standards for
development School Administrators (TSSA)
program

Ohio State Initial licensing Council for Exceptional

University teacher Children (CEC) Standards

Special preparation

Education program

standards and rubrics, forming learners and advisors into various communities, and
creating a completed e-portfolio. The learner is situated in an institutionally specific
context of explicit standards and goal s built into the PL P by each implementing educa-
tional program. The PL P providesastandards-based tracking, notation, and discussion
forum centered on the learner. It also supports online mentoring, advising, and an
improvement process for artifactsintended to be incorporated into e-portfolios. Inter-
ested colleges and universities, Professional Development Schools (PDSs), and other
educational institutions with programs in teacher preparation and credentialing may
customize the PLP in whatever manner best fitstheir own program or division require-
ments. Programs can use several setsof standards—national, state, or their own program
requirements—to meet the various needs of individual s or program subgroups. A list of
programs (Table 1) illustrates the range of organizations, projects, and programs using
the PLP. In practice, learnersin the PLP system relate their |earning goalsto standards
for work or knowledge introduced into the PL P by program administrators, and upload
computer filesto the PLP server that exhibit their progress toward meeting these goals
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and standards. Initial surveysprovide mentorsand administratorswithinformation that
isrelevanttothelearner’ sneeds, goals, and priorities. Thelearner-whether apreservice
teacher, inserviceteacher, K-12 student, or school administrator-identifiesthe standards
for which he/she wants to demonstrate mastery, together with other personal learning
priorities. He/Shethen devel opsan e-portfolio of work demonstrating growing mastery
of theselearning goal sand engageswith onlinementorswho critique and assessthework
and, totheextent thework demonstrates mastery of standards, validateit asperformance-
based evidence. These online mentors may comprise advisors, peer coaches, faculty,
or content experts, depending on the structure and requirements of the program.
Through a process of collaborative reflection, assessment, and several iterations of
multiple work products, learners develop an e-portfolio showing their growth and
abilities. Thisportfolioisthen availabletothem asan exhibit of their growthand an aid
to their future career progression.

Collaboration in the PLP occurs in threaded conversations centered on works-in-
progressposted by thelearner. Early inthe process, |earnersand their program advisors
select individual sto constitute amicrocommunity of mentors centered on development
of theindividual learner and his or her collected works. Aslearners upload works-in-
progress to their PLP sites, this microcommunity provides guidance, feedback, and
validation through online messages discussing each new iteration of a posted artifact.
Learners guide this discussion through their initial posts requesting feedback, by
participating in the online conversation, and through judicious selection and incorpo-
ration of elementsof mentor input into thereshaping of their evolvingworks. Thelearner
decideswhenthework isready to be published and what audience has permissionto view
it.

Inprior research (Sherry, 2000; Sherry, Tavalin, & Billig, 2000; Tavalin, 1998; Tavalin &
Boke, 1998) for The WEB Project, we found that, at their most effective, design
conversationsin microcommunities promoted continuous revision leading to products
that met or exceeded the posted standards. To best promote this outcome, the dialogue
around student work needed to respond to the original intent of the user and to address
the specific areasfor improvement on whichthelearner requested feedback. Thus, both
thelearner and hisor her community of advisorsneedto takean activepart in promoting
reflection through their online dialogue and design conversations. The PLP explicitly
provides structures intended to support these kinds of interactions.

Thelearner isin chargeof his/her own evolving collection of work-in-draft stages, work-
in-progress, including work receiving formal evaluation, and work that has been com-
pleted. Thelearner can createvariouscollectionsof his/her completed works, which may
thenbeexportedtoDV D, CD-ROM, aserver, or paper format. Thelearner decideswhich
pieces of work are in the various stages, which advisors are being asked for feedback,
what criteriaor sets of criteriaareto be applied during feedback, and when thework is
complete. Thebasic structure of the PL P usesaplan-do-study-act action research model.
Asoriginally envisioned, thistool enables preservice teachersto identify the skillsand
knowledgethey want to strengthenin order to meet program graduati on and certification
requirements, professional standards, and personal learning aspirations; to share
multimediawork samplesthat manifest theextent of their mastery of their learning goals;
and to interact electronically with course faculty, academic advisors, content mentors,
peer advisors, and othersto (a) assesstheir learning goals, (b) critiquetheir work samples

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



The Personal and Professional Learning Portfolio 207

relative to graduation requirements, certification, and professional standards; and (c)
strengthen their content knowledge and pedagogical skills.

Intended audiences include preservice programs and staff; inservice and teacher
certification and recertification programs for students and staff, including state depart-
mentsof education; Grades 6 to 12 students; professional organizationsfor ongoing staff
development; training cadres, such as|leadership cadres for national education efforts;
and National Board for Professional Teaching Standards (NBPTS) teacher portfolio
programs.

Pilot Testing

During 2002 and 2003, PL Pwas piloted or implemented at 50 sites, with |earner popul a-
tions ranging from middle-school students through four-year teacher preparation pro-
gramsand learning teams of practicing teachers. Twenty-seven siteswere described by
the project leaders as deep users, meaning that they were extensively working with the
PLPwithintheir various programsand i mpacted approximately 50 teacher candidatesper
siteper year. Several national organizations, including the National Staff Development
Council (NSDC), introduced the PLP to their members. One of the project directors
reported,

We have a lot of users, and the PLP is disseminated nationwide. About a dozen or so
institutions of higher education are running programs that use our tools, with each
program impacting around 50 students each. That’'s about 600 students per term.
Preserviceteachersareusingtoolssuch asthe PLP for e-portfoliosor some of theportal
sites for research. [ A colleague], the “ guru of e-portfolios,” has been making people
aware of the PLP and promoting it as a good tool for developing e-portfolios. The
surveys and portals both lend themsel ves to program assessment. The PLP also lends
itself to program assessment and student assessment. [A teacher educator] inthe New
York City Public Schoolswantstoimplement the PLP in histeacher induction program,
and he also participated in the NSDC pre-conference on e-portfolios.

Asof 2003, most of the use of the PL Ptook place withininstitutions of higher education
that haveteacher preparation programsat the bachel or’ sor master’ slevel. For example,
ateacher educator in lowaused the PL Pto scaffol d the professional |earning of over 300
teachers. The PLPwasviewed asauseful tool for developing e-portfoliosthat could be
used by studentsto demonstrate mastery of competenciesrequired for credentialing, as
a collection of products and artifacts that could be presented when applying for a
teaching job, and asameansof providing datafor National Council for Accreditation of
Teacher Education (NCATE) re-accreditation. Initial feedback from pilot sitesoffered
insightintotherangeof potential applicationsfor thistool, aswell asillumination of some
of theissuesassociated withimplementing the PLPin aninstitutional context. Examples
are given below.
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At Western Oregon University, faculty members used the PLP for team-based action
planning activities that were intended to promote school-based change.

At the University of Nevada, the PLP was used as a mentoring vehicle for preservice
teachers.

AttheUniversity of Colorado, at Denver, the PL Pwaspiloted in three degree programs:
for undergraduates in the Communications Department, students in the Initial Profes-
sional Teacher Education (IPTE) program, and doctoral candidates in the Educational
L eadership and Innovation (EDLI) program.

Inlowa, oneteacher educator used the PL P with over 300 teachersto support aclasson
e-portfoliosand the action research cycle of 146 |earning teams. She planned to expand
the audience for the learning team experience to as many as 300 learning teams the
following year. Through her own action research, she identified use of the PLP as one
of four critical support variablesneeded toinsurethe successof alearningteam. For this
reason, though the PL Pwas an optional part of thelearning experiencefor theteamsshe
supervised during the previous year, in the future she planned to make PLP use
mandatory. Although thisadministrator felt that she had initially lacked the resources
to provide the level of support to learners that she would have liked, she nonetheless
considered her PLP work to be successful and planned to take more deliberate stepsto
provide support for learnersin futureimplementation. Providing alow enough ratio of
students to instructors was another objective that this administrator felt would lead to
more successful learning with the PLP. In her own words,

The PLP hassurpassed my goals...the partnership [with the project directors] hasbeen
phenomenal. | needed something to help me manage the work of the learning teams
and to support the needs of the learners...l wasn’t able to get themall to use it deeply,
but with the complex needs of adult learning, | ampleased with thelearning of theteams
and | do attribute[ partsof their success] to technology... We' ve been gradually moving
forward with our program for years, but as we listened to the needs of our educators,
based on those needs | knew we needed something more. So based on that, | turned to
technology. When you apply technol ogy to comprehensive school reform, it accel erates.

InNew Hampshire, afaculty member at New England College used the PL Pinthe context
of acourse on technology and education. Creation of a PLP was offered as an optional
honors assignment, which three students chose to complete.

At the statewide level, an initiative in Vermont entitled High Schools on the Move
proposed to use the PLP at the high-school level to support itsvision for improving the
state's schools. In its first phase, the project leaders planned to customize the PLP
applicationfor useinhigh schools. Over time, leadersplanned to seek additional support
through private foundations.

Atitsannual conferencein November 2002, the NSDC experimented withthe PLPasa
way to extend the learning of the conference both before and after the face-to-face
meeting, and to show the utility of personal documentation of conference goals and
objectivesfor sponsoring school officials. At the request of the session facilitator, the
project directors created acustom survey to support the goal s of the conference session,
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aswell ascreatingaPL Psitefor uploading and discussing work rel ated to the conference.
I nthe end-of-sessi on satisfaction survey, onerespondent stated, “| believethe PLPwill
help meimplement with feedback and support - | amlooking forwardto thisexperience.”

The youngest students to work with the PLP to date were eighth gradersin a Vermont
public school system. A primary goal in this program was to “boost student
engagement...By working through the goal setting and reflection process, [students]
were ableto articulate what they want to get out of school.” Studentsin thisgroup were
undaunted by thetechnical challengesand posted morework than any other singlegroup
inthissample, often proceeding through several drafts. Commentsfromteachers, while
initially somewhat superficial, began to show more substance asthe processof providing
online comments on student work became more familiar to them.

User Perceptions at Two Pilot Sites

During thesummer of 2002, five of the pilot siteswere sel ected to exploreinitial reception
of and reactionstothe PLP. To exploretheboundariesof the PLP' sflexibility, thesites
were selected to illustrate the issues involved with customizing the PLP to meet the
distinct needs of five very different learning communities. Interview data supported
findingsfrom survey dataand an examination of artifacts, and lent insightsinto some of
theimplementationissuesthat surfaced during thepil ot phase. Excerptsfrominterviews
with aprogram administrator and a graduate assistant at two sites are presented bel ow.

University of Tennessee

At the University of Tennessee, the PL P was piloted with two groups whose programs
werefunded by agrant fromthe Urban Network to Improve Teacher Education (UNITE),
apreserviceteacher preparation program, and an urban specialist program for practicing
teachers. Theprogram administrator described how her own philosophy of adultlearning
was compatiblewith the concept of aportfolio of works-in-progress. Shealso noted that
in supporting awareness of and interest in the PLP among her university-based col-
leagues, their existing conceptions of aportfolio primarily asashowcasefor completed
work hindered her effortsto demonstrate the PLP’ s utility.

Several faculty members thought [the PLP] was too complicated. They didn’t even
understand the difference between a working portfolio and a showcase. They don't
under stand the power that this has...\We were questioning our portfolio use. | saw an
electronic portfolio as a way to pull it all together around standards and improve our
portfolio program. | was more overtly committed to standards than some other faculty
members...For one class, students were just making a scrapbook, which | didn’t like.
| didn’t want my studentsto putinall that extrafluff. | wanted performance assessments
and things that show their ability to impact student learning...When | saw the PLP, |
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saw thisasaway to doit efficiently, to [ use] rubricsand standards so [ students] would
know that everything they were to do needed to be aligned with standards and linked
and documented.

The program administrator saw the PL Pas providing the ability to moreclosely track and
advise students over the course of amulti-year program involving various classes and
instructors, an approach contrasting with thefocuson shorter-term outcomesor projects
that characterizes many computer-supported collaborative activities.

In some assignments like inquiry into practice where we build their capacity as
researchers over two years, they [will be able to] have a complete record of that so all
the faculty members can access that work...The newest cohort of preservice teachers
completed an assessment coming in, so we know immediately what they know, don’t
know, and need. All the faculty members can seeit. We had been doing it on paper,
and now the analysis is being done by the PLP, so we can see where they are at the
beginning, midpoint, and end of year. We can see what they’re thinking as they start
the year, we can see what they wrote for other classes...It will help them seetheir own
goal-setting better than they can see it now.

This user planned to expand her work with the PLP, both in the development of anew
Urban Administrator’ sAcademy andin hel ping other colleaguesat her university adopt
the PLPintheir own programs.

The day that [one of the project directors] visited our site [to describe the PLP], a
colleague approached me and said, “ This is exactly what | want to do with my
administrator preparation program.” Thisis an example of how you use technology
to improve learning as opposed to just doing stuff. Thereisa learning curve, but once
you learn to ride that bike you really get to enjoy the views. Having gone through that
process myself, | find it incredibly valuableto my work. | can seewhere othersareand
help them to understand it.

As a productive approach to resolving the issue of technical support, the program
administrator employed a graduate student who had been a PLP user in theinitial pilot
period to support future implementations at that site. The presence of a technically
knowledgeabl e staff member with personal experience using the PL P was perceived by
the administrator as a powerful resourceto facilitate future work with the PLP.

University of Colorado at Denver

At the University of Colorado at Denver, the PLP was adopted by the Educational
Leadership and Innovation (EDLI) doctoral program with some reservations by some
faculty members, but had limited success in the Communications Department and was
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dropped in the Initial Professional Teacher Education (IPTE) program because the
program no longer requires portfolios for exit. Instead, master teachers conduct
performance-based assessments in the teacher candidates' classrooms. While no state
standards existed for doctoral students in educational leadership and innovation,
students devel oped their own goals and standards for graduation (four mandatory areas
and three chosen by students) withinput fromtheir advisory committees, and madeearly
steps toward organizing their works around those goals through the PLP. Studentsin
the EDLI program requested to be able to give each other feedback, so all were given
system rights as both learners and advisors. Some students started the process by
“nonsense” feedback to test the system, but comments tended to develop more
substance over time. Learners also started to personalize their PLP portal pages and
requested more flexibility in doing so. Participantsin the EDLI program felt that the
program as a whole encouraged the process of getting feedback for revision, which
increased receptivity to the PLP.

One of the graduate assi stants who supported the work with the PLP at the University
of Colorado during the 2002-2003 academic year felt that the PL Pwasvery appropriate
for teacher candidates because of its powerful connection to teaching standards and to
assessment. She also provided training and technical support for other colleges and
departmentsthat wished to use the PL P within non-teaching programs. However, since
other collegesat the university, such as Communications, Architecture, Pharmacy, and
Nursing, did not have well-established standards like the programs in the College of
Education, the PLP did not always suit the purposes of the students in those other
colleges. Whereas the PLP supports communication and collaboration between the
student and his or her program committee and emphasi zes standards and assessments,
some of the students in other colleges felt that they wanted more of a “showcase”
portfolio as a capstone project at the end of their degree program, or to present to
potential employers, rather than creating a developmental portfolio. Those who had
sophisticated Web devel opment skillsfelt that they wanted to customizethe PLPinways
that were not originally intended for preservice teachers. The graduate assistant
reported:

Wewer e beta testing the PLP, but some of the studentswanted to customizeit. Theywere
not using the strengths of the PLP. For example, the PLP supportsreflection, but many
of the students had not been taught how to reflect on their cognitive and metacognitive
skills. We went through a lot of talk on assessment and standards, but some of those
programsdidn’t havetheir standardsin place. Moreover, the university wanted to use
the PLP to address NCATE re-accreditation, to show that they were assessing and
improving their programs, but they hadn’'t thought about how they would know
whether a course had been successful or not. So we stretched thelimitsof the PLP when
we began to useit for program assessment, and we found we could tweak the software
in interesting ways.

The graduate assistant felt that the PLP was clear and appropriate for its intended
audience of teacher candidates; it suited the purposes of students who wanted a
developmental portfolio and were able to build it right from the beginning of their
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coursework; the software was user-friendly; and the PLP was a very powerful tool for
assessing studentsregarding ahost of standards. However, experimenting with the PLP
outside of the field of education presented cultural issues.

Asthe departments do get organized and begin to deal with standards and assessment,
then the PLP isready for them. The communication and organization featuresarevery
good, but presently, they are underutilized in the other departments. One-on-one
training helped to overcome these challenges, not only with mastering the technol ogy,
but also under standing what people mean by assessment and what its benefits are. It
also helped when | created a mock student portfolio, put content into it, and test drove
the system and pushed it to its limits.

An administrator agreed that there were cultural compatibility issues that mediated
adoption of the PL P within the doctoral program:

Will we adopt the tool? Doesit match our way of doing things? As we move toward e-
portfolio systems, it allows more accessibility and dialogue regarding student work.
But that will only work with the faculty who are willing to do this. That is a cultural
issue, and ther ear edifferencesamong faculty member s. Somefaculty member sencourage
students to use e-portfolios, while others still prefer their students to hand in paper
copies.

However, there were deeper academic and epistemol ogical issues that presented chal-
lenges to the implementation of the PLP:

[ The PLP] reliesonthe program setting outcomes. It’sa place wher e students can post
their work. For student self-assessment, they need rubricsand program-based outcomes.
There are [major] differences among the faculty members here. How should we, or
should we, codify student performance? That limitstheir possibilities. So those who
see a reason to work with rubrics do meet and work on them, but it’s only those who
agree with the idea of using rubrics...Others think that by specifying outcomes, you
limit the ability of students to explore their universe of possibilities. It hasto do with
the nature of knowing, the nature of a doctoral program, and the whole belief system
about setting standards.

Thisstatement highlightsthefact that, whilethe PL P can flexibly accommodate avariety
of frameworks, the basic structures that comprise all PLP implementations do, in
themselves, constitute an epistemological stance: that growth and mastery can be
measured by evaluating the quality of processes and products against a determined set
of standards, goals, or rubrics. While most undergraduate and Master’ slevel programs
arecompatiblewithaview of knowledge embracing standardsand documentation of their
attainment, the focus of many doctoral programs on independent thinking and knowl-

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



The Personal and Professional Learning Portfolio 213

edge construction along novel conceptual frameworksmay not be compatiblewith atool
likethePLP.

M ediator s of Progress

The experience of the pilot users offered substantial insight into some of the general
factorsthat support asuccessful experiencewith thistool. |mplementation in anumber
of varied sitesand contextsconfirmed that the structuresof the PL Pwereflexibleenough
to meet the needsof every permutation of educational |earning community encountered.
Participantsreported highlevel sof satisfactionwith several aspectsof the PLP' sflexible
design, including the easy customization of roles and groups; the ability to develop
different sets of standards, goals, rubrics, and surveysfor those groups; and the natural
affordance of technology to transcend traditional boundaries of distance or time.
Though four participants offered suggestionsfor technical improvementstothe PLP, all
contacted users expressed satisfaction with the intensive and personalized technical
support and high degree of responsiveness provided by the project leaders and staff.

In each of the pilot sites, effective program ownership and advocacy to build interest,
enthusiasm, and commitment around use of the PL P was perceived as a critical factor
supporting implementation. Somesitesexperienced difficulty stemming from different
personnel being responsible for the technical and the conceptual ownership of the PLP
at those sites. Where these functions were undertaken by one person, that program
tended to be successful. In several settings, both users and advisors were less active
in their engagement with the PLP until it either became part of their programmatic
requirementsor itsutility inhelping meet their larger personal and professional goalswas
demonstrated. The presence, commitment, and informed outreach efforts are likely to
play a key role in the PLP's future sustainability among existing and new |earner
communities.

Feedback from pilot sites spurred modificationsincreasing the PL P’ sflexibility to meet
the needs of various audiences. Interviews with PLP users indicated high rates of
satisfaction withtheresponsivefeedback and support that they received fromthe project
leaders. Program leadership provided for the needs of PLP usersintailoring the PLPto
particular environmentsand devel oping the PL Pin directionsthat meet user needs, e.g.,
to support group aswell asindividual learning, and by devel oping tools and processes
to aid sitesin PLP adoption.

Cultural Compatibility

One of the most powerful and challenging processes observed at each of the PLP sites
wastheintersection of existing cultural normswith some of the changesin thinking and
practices implied by the approach to learning, assessment, standards, and mentorship
embeddedinthe PLP (Rogers, 1995; Wilson, Ryder, McCahan, & Sherry,1996). Onone

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



214 Sherry, Havelock and Gibson

level, theimportance of considering participants’ experiencewith portfolio systemsprior
to using the PLP wasvery evident among the pilot users (cf. Barrett, 1998). In adeeper
sense, the cultural or institutional practices and prior experiences of different pilot
groups strongly influenced their initial engagements with the PLP. Beyond their
experience with paper portfolios, different groups had varying types of normsin place
surrounding many aspects of their work with the PLP. Thisincluded at various times
parti cipant conceptions of mentorship, reflection, the purpose of aportfolio-likecollec-
tion of work, the relevance of such a portfolio to their jobs and careers, the idea of
assessment as entailing a fixed-point evaluation of a finished product, and familiarity
with and ideas about content standards. As users became more familiar with the PLP,
sometentative reconsideration of norms of teaching and |learning, visible through more
reflective comments, active engagement with PLP work, and descriptions of such
changeshby program administrators, wereevident asrisk-taking and experimentationwith
the PLP was supported and encouraged.

Participants’ most effectiveinitial engagements with the PLP, that is, those that |ed to
increased buy-inand participation, centered on aspectsof itsdesign that were anal ogous
to structures and practiceswith which participantswere already familiar. Expectations
andrewardsfor participation al so tended to beclosely tied to existing program structures.

All potential users of aninnovation need to be persuaded of the viability and relevance
of anew way of doing things (cf. Rogers, 1995). Inthese cases of PL Pimplementation,
those selling pointswere exploited from various anglesby those program advocateswho
recognized a match between these points of leverage and existing institutional values
and conditions. In some cases, this constituted the four-step work cycle or the survey
component; for agroup that had more extensive experience linking work to standards,
creating standards-linked individual goalswas alogical first step.

Conclusions and I mplications

The scaling up, dissemination, and continuous improvement of the PLP has been
ongoing and successful. When used with its intended audience and for its intended
purpose, the PLP is eminently successful. Early lessons from the field show that
innovative education systems—networksof learners, mentors, and evaluatorswithinand
across institutions — are in fact able to create and productively develop and use
standards-based performancereviewsviathisnew onlinetool. Participant descriptions
of future pilot and continuing implementations indicate that awareness and use of the
PLP will continueto grow in the future. Resultsfrom pilot PLP implementations also
suggest that future experiences with the PLP at existing pilot sites will bring further
successesasprogram administratorslearn moreto effectively exploit the PL P’ scapabili-
tiesinsupport of learner needs. Inseveral settings, different componentsof the PLPwere
adopted as integral parts of participating institutions’ learning programs. Continuing
lessons from the field will provide insight into the complex issues associated with
adopting the assessment approach embodied in the PLP. User experiences continueto
provide feedback that will contribute to successful future implementation.
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A new implementationishbeing planned for New Y ork City’ snew teacher induction and
support program that will involveteacher expertsusing the PLPfor their own growthin
leadership skillsaswell asto mentor and support new teachers. The PLPwill thusbeused
asamentoring tool and an e-learning environment for teacher mentor trainers, teacher
mentors, and new teachersin the field —anew context for testing its applicability asan
action planning tool. Another new application of the PLP will soon be occurring in the
International Graduate Center (www.nationalinstitutes.org), where it will be used to
guide the development of doctoral dissertations in education.

ThePLPembodiesarelatively novel configurationfor CSCL microcommunities: itisan
ongoing rather than short-term collaboration; it integratestask-oriented and knowledge-
construction activities; and it focuses on individual learners and their growth as the
purpose of collaboration. Though promising experiments in learning communities
demonstrate many of the first two features (cf. Riel & Polin, 2004; Schlager, Fusco, &
Shank, 2002), we have yet to see another tool that integrates these purposes to
deliberately focus collaboration on the growth of individual |earners, rather than onthe
devel opment of either amorediscrete product or amoregeneral paradigm of knowledge
exchange and construction.

Through its design, the PLP creates a purposeful learning community that supports
articulated standards and tangible evidence of their attainment, while supporting the
particular needsof individual learnersintheir individual growth processes. Inthissense,
the primary outcome of the PLP is a continuous process of learning and renewal,
embodiedintheongoing growth of thelearner on whom theenergiesof the collaborating
community are focused. By offering atool set that places each |earner at the center of
an online community, the PLP focuses collaboration among mentors on the learner’s
personalized growth, reflection, and learning.
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Problemsand
Opportunitiesof
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Abstract

This chapter explores new ways of collaborative learning in a virtual learning
environment based on our acquisition of knowledge from previous experience. We
identify both the problems faced in real collaborative learning practices and the ways
these problems can be overcome and turned into opportunities for more efficient
learning. These issues concern pedagogical, organizational, and technical elements
and constraints that influence the successful application of collaborative learning in
distance education, such as efficient group formation, the nature of collaborative
learning situations that promote peer interaction and learning, the student roles and
tutor meansof supervising and guiding thelear ning process, and an effective assessment
of group work. The proposed methodol ogy not only achieves better learning outcomes
but also contributes to the tutor’s professional development in a networked learning
environment that facilitates social interaction among all participants while building
on existing skills.
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I ntroduction

Oneof thebasic requirementsfor educationtoday isto preparelearnersfor participation
inaninformation society inwhich knowledgeisthemaost critical resourcefor social and
economic development. Moreover, contributed expertise and networked activitiesmore
and more characterize the emerging work environment. Elaborating, managing, and
extending knowledge while productively collaborating with others and functioning
within networksof expertswill be essential for interactive and open organi zationsof the
future.

Besidesthisgeneric objective, inthe context of distancelearning, one of thefundamental
issuesistoprovidequality teaching andlearning. Thisfactiseven moreimperativetoday
when the rapid development of the information and communication technologies has
initiated a shift away from conventional distance learning to networked learning. The
result of these technological advancements has given rise to virtual learning environ-
ments or virtual campuses where the communicative processiscrucial. Inthisline, the
Open University of Catalonia (http://www.uoc.edu) has built a large and complex
organizational virtual campusthat providesaninnovative pedagogic model for distance
learning and teaching.

Inthisbroad networked | earning community infrastructure, our work seekstoinvestigate
andfacilitatelearning and social interaction. In particular, we have started exploring the
possibilities for new forms of learning and teaching by proposing the design of a
methodol ogy that promotes and encourages|earning and collaboration through smaller
communitiesof learnersworkingtogether. Our involvement inthisproject hasgivenrise
to different methodological approaches to and practices of networked collaborative
learning, depending on several factors such as: the nature of the experience (the type of
virtual collaborative learning activities), the individual and group objectives, assess-
ment issues, the tutor and student roles and commitment level, and the technol ogy used
for the implementation of the different practices.

Inthischapter, we describe amethodol ogical framework that uses existing technology,
theBasic Support for Cooperative Work (BSCW) system (Bentley, Horstmann, & Trevor,
1997), and appliesaninnovative scenario for devel oping aProject-Based Collaborative
Learning (PBCL) practice that is adequately embedded in areal practical educational
context. In this context, we examine the conditions and methods that influence and
enhanceactivelearning through collaborative project development in shared workspaces,
aswell assomemethodsfor triggering collaborative processes. Our approach bringsnew
expectations and requires changes in attitudes and reward structures for both the
learners and the teachers, such as new roles, different pedagogic and | earning methods,
andtechnol ogical and training supportsthat enablelearnersto build up social structures,
encourage learning, and develop critical thinking skills.

From amethodol ogical point of view, this allowed us to identify that thelifecycle and
progress of learning groupsin avirtual environment goes acrossfour critical processes
(or phases) that require defining specificationsthat are quite different fromthose applied
in individual learning in virtual environments. These phases are: Group formation,
consolidation, development and closing (Daradoumis, Marqués, Guitert, Giménez, &
Segret, 2001).
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Our research relies on real case studies concerning collaborative learning and work in
several undergraduate coursesinavirtual learning environment. Based on theimplemen-
tation and analysis of such educational practices with clearly differentiated goals,
contents, and methodol ogies, our research enabled us to explore several possibilities
that are related to the main objectives we set above.

We also take into account various recent research approaches in Computer-Supported
CollaborativeL earningand Work (CSCL and CSCW). Ontheonehand, thereexist afew
well-devel oped approachesthat concern group formation and groupware’ slife (Pipek &
Wulf, 1999; Supnithi, Inaba, Ikeda, Toyoda, & Mizoguchi, 1999); however, several of the
goals and aspects mentioned above remain unclear.

On the other hand, some other research has focused more on the development of ways
of observing and assessing collaborative knowledge building (Baker, deVries, & Lund,
1999; Greif 1998; Koenemann, Carroll, Shaffer, Rosson, & Abrams, 1999; Krange, Fjuk,
Larsen, & Ludvigsen, 2002; La Marca, Keith Edwards, Dourish, Lamping, Smith, &
Thornton, 1999; Soller, Wiebe, & Lesgold, 2002).

Our research goes further through an analysis and evaluation of the different collabo-
rative learning situations, which allowed us to draw interesting insights about the
structure and function of effective peer groups. In general, our research showed that a
satisfactory culmination of the above four processes constitutes an important factor for
the success of a collaborative learning experience. More specifically, our analysis
indicated that an adequate realization of the four processes sets the rules and the
conditionsthat should hold in order to create an appropriate context that favors quality
of learning in agroup and helps the learners to receive maximum educational benefits.

The chapter isorganized as follows: First, as regards group formation and consolida-
tion, we explore the different processes involved in constructing effective virtual
collaborative learning groups, especially why, when, and how these processes affect
group formation and to which degreethey guaranteethe creation of well-functioning and
successful learning groups. A student can benefit from collaborativelearning only if he/
she participatesin supportive learning teams. For thisreason, our research interest isto
aid and provide the meansfor the configuration of learning groups that are appropriate
for different learning situations. A key issuein this processisto make the educational
function and structure of collaborative |earning groupsclear by identifying and making
explicit both theindividual and group learning and social goals, aswell astherelation-
ships, interaction processes, and rolesthat determinethe nature and idiosyncrasy of the
group.

Then, as regards group development and closing, we identify and address a variety of
issues that have been raised in real collaborative learning practices and require a
thorough analysis and study in order to reveal both the problems faced when working
in-group and the ways these problems can be overcome and turned into opportunities
for more efficient learning. These issues concern the various kinds of pedagogical,
organizational, and technical elementsand constraintsthat take partin andinfluencethe
successful application of collaborative learning in distance education.

Theresult of athree-year experience (1999-2002) in PBCL withavariety of virtual learning
groups led us to propose a new methodology design for PBCL that is currently
implemented, experienced, and tested and is starting to yield much better outcomes.
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Inthischapter, we show that the design and reali zati on of our methodol ogical framework,
which models the collaborative learning process, has to take into account at least the
following four key issues that are related to the above four group processes:

. An efficient group structure, organization, and planning that can be beneficial to
all group members (group formation and consolidation processes).

. The nature of the collaborative learning situations and tasks that promote peer
interaction and learning (group development process).

. The specific roles and the means the tutor has to take in supervising and guiding
the learning process of the students (group formation, consolidation, and devel-
opment processes).

. Therealization of an effective assessment of group work (group closing process).

Our work showsaparticular interest ininvestigating waysto processall theinformation
that is available both in the global shared workspaces and in the specific group spaces
toallow for an efficient group and individual tracking, awareness, and assessment. The
proposed methodol ogy not only achieves better |earning outcomes for students but al so
contributes to the tutor’s own professional development in a networked learning
environment, where special emphasisis given to promoting technology’s possibilities
to facilitate social interaction between tutor and students and among students while
building on existing skills.

Group Formation and Consolidation:
Towards an Efficient Group Structure
and Organization for Virtual
Collaborative L earning

In this section, we face the question of how to achieve an efficient group structure and
organization that supports and promotes effective virtual collaborative learning. In
particular, we explorethefactorsthat influence and promotethe creation of agroup and,
more particularly, the processes that take place and govern and condition the group
construction.

The composition of effective peer groupsfor collaborativelearning becomeseven more
important in our case, since these groups have to be constructed from “scratch”; this
means that their members do not know each other, and they also have to carry out both
the acquai ntance process and the final group formation at adistance, in avirtual shared
workspace. For this reason, we regard group formation and consolidation as dynamic
collaborative processes, guided by the setting of the following two goal sthat motivated
and conducted our research:
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1  Explorethedifferent processesinvolvedin constructing effectivevirtual collabo-
rative learning groups, especially why, when, and how these processes affect
group formationand to what degreethey guaranteethe creation of well-functioning
and successful learning groups (formation phase).

2 Maketheeducational functionand structure of collaborativelearning groupsclear,
by identifying and making explicit both theindividual and the group learning and
social goals, as well as the relationships, interaction processes, and roles that
determine the nature and idiosyncrasy of the group (consolidation phase).

As amatter of fact, on the one hand, the ultimate aim of alearning group isto achieve
the common learning goal of carrying out alearning activity successfully and, on the
other, to pursue a private benefit for its members by promoting learning and enabling
better learning outcomes. This premise has to be taken into account when forming a
learning group.

Processes Involved in the Group Formation Phase

To implement the group formation phase, we propose afour-step scheme that consists
of well-defined processes that are carried out in avirtual shared workspace and whose
purpose is to engage students in activities that lead to the creation of well-functioning
learning groups. Figure 1 shows the general approach followed, while Table 1 presents
the details of each process involved.

Givenal5-week lectureperiod for asemester course, the group formation phase, which
is basically carried out asynchronously, may take on average about eight days to be

Figure 1. The group formation phase.
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Table 1: Description of the group formation processes (average duration: 8 days).

(duration: 4 days)

When Why How
To initiate students into the All students collaborate together to
Initial action new experience of virtual resolve a specific case study about what
I nitiation of the approach | collaboration and to enable they need to know and do in order to
them to understand the notion | construct effective virtual collaborative
(duration: 2days) | and function of collaborative | learning groups.
learning groups.
Students should work out a personal
To provide both one'sown and | report with important information, such
Second action | other relevant informationin | as personal data, expertise level, work
. order to enhance a deeper ace, available working time, temporal
Introduction | of the approach knowledge of each oe;ﬁgr and Eoi ncidence, goals, anc? attitudes tgward
(duration: 1day) | to promote a better interaction. | collaborative learning, social aspects of
collaboration, and previous experience
in groupware.
Toformalearning group that | Each student initiates a negotiation
. . satisfies both individual and process, either with individual candidate
Third action group goals or to search for an | members whose characteristics match
Negotiation of the approach | gnen group that better fits his’her own in order to form areliable

one' s personal goals and
needs.

and effective learning group, or with a
possible open group in order to become
an active member of it.

Group Proposal

Final action
of the approach

(duration: 1 day)

To inform and ask the tutor to
approve the definite formation
of alearning group and the
initiation of the next
collaborative phase.

A member of the recently constructed
learning group informs the tutor about
the group’s constituent members,
facilitates each member’s data, and asks
for itsfinal approval.

completed. Inthat case, Table 1 indicatesthe suggested timeframesfor each process. Our
experience with PBCL practices during the period 1999-2002 (six semester courses)
involved about 250 studentsin total, that is, more than 60 |earning groups, each group
consisting of four members.

A culture for collaboration must be based on relationships characterized by trust,
motivation, encouragement, mutual support, and openness. Since people arein general
reluctant to be engaged in a shared experience when they do not know the other parties,
our approach provesto be effective, sinceit gives studentsthe time and the opportunity
to meet, interact in an informal networked setting, begin to devel op relationships, and
evaluate and learn each other’s interests and intentions well enough to figure out the
most adequate collaboratorswithwhichtoformagroup. Takingtimeto build this* social
capital” at the beginning of the collaborative practiceincreases the effectiveness of the
team later on. Even more, it was proved that it encourages some less able or less
enthusiastic students to join good groups, a fact that could be very hard for them
otherwise.

Experiencewith group formationindifferent learning situationsreveal ed more benefits
if this phase is carried out adequately, that is, according to the methodology and
guidelines proposed. Thisfact increases the probability of achieving well-functioning
and successful collaborativelearning groups. These benefitsare summarized asfollows:
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1  Theinitiation and negotiation processes allow students to increase their under-
standing of virtual collaboration and get a feeling of both possible benefits and
problemsthat areintrinsic to it.

2 Theintroduction process encourages students to set clear individual goals and
expectations while fomenting openness and honesty as regardstheir capabilities,
skills, and attitudes to collaboration.

3 Thisinitial level of collaborative expertise gives students both the motive and the
feeling of confidence and readiness to tackle subsequent collaborative phases
better.

4. Studentsbecomefamiliar with acollaborativelearning technol ogy beforethey start
real work.

More specifically, the formation phase is best accomplished if it is carried out sequen-
tially in abottom-up order (asshownin Figure 1). Doing so, the experience acquiredin
one process servesto set up the basisfor amore effective participation and completion
of the next process. In that sense, the tutor plays an important role in supervising,
guiding, and motivating students through the whole process. Taking into account that
group formation is carried out asynchronously, the tutor’srole is considered crucial.

First, the tutor should monitor the virtual shared workspace by observing and checking
that each student is participating and contributing correctly to each process, and
intervene when he/she detects low participation or misleading use of the workspace.

Second, the tutor should especially monitor the negotiation process by orientating and
supporting those students who seem not to find their way, aswell as organizing and re-
structuring the workspace itself, since the interaction load can be very heavy, and this
may make it difficult for the students to locate adequate candidate members or an
incomplete group they want to join.

Finally, thetutor should approveall thegroupsformed, identify individual members|eft
without a group, and assign them to a group as adequately as possible. The latter
constitutes a delicate and difficult decision. Experience has shown that groups whose
formationwasnot based on students’ owninitiativetendedtofail or have poor outcomes.
For thisreason, itisvery important that thetutor |ooksat the curriculum of these students
very carefully and opts for the best match among them.

The basic criterion on which the tutor has to base his or her decision regarding how to
arrange studentsin possiblewell-functioning groupsisthe degree of commitment shown
by each student. This can be inferred by looking at the students’ contributions and
interactionwith othersinthe shared workspace during thefirst three processes. A careful
examination of astudent’ scontributionsisneededin order to find outimportant elements
that can lead to the identification of the correct student profile and commitment and,
subsequently, to an adequate group placement decision. These elements include the
student’ s intentions, possibilities, needs, expectations, desires, motivation, responsi-
bilities, availability, and skills. Doing so, thetutor isabletoidentify those studentswho
show weak commitment and most probably are going to drop out the course, whichin
fact happens in most cases.
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Figure 2: The group formation phase implemented in the BSCW system.

| File | Edit| View| Options | GaTo| Help | =

Home Public Clipbd ‘Waste Addr Calend

Your location: | o - i i | Drop
‘atanasi / Group Formation Space Rl
B[ catch up | send | copy | cut delete | archive | fetch |
P Group Formation Space i
This shared workspace is used to carry out the group
formation process. It includes the following shared
spaces that comrespond to the Initiation, Introduction,
Megotiation, and Group Proposal processes.
Marme Shared Note Rating Owner Doate Everts Action
™ 3 1.Initiation Process atanasi 2002-04-1813:47 0 |

Use this space to realise an initial debate about
collaborative learning in a vitual environment,

™ [0 2. Introduction Process atanasi 2002-04-1813:47 0 ]

Use this space to introduce yourselfto your
classmates before starting looking for candidate
mermbers to form a group.

[~ O 3. Negotiation Process atanasi 2002-04-1913:48 @ o [

Use this space to contact with your classmates and
thus initiate the process of group formation.

[ [J 4. Group Proposal Process atanasi 200204191347 & 3|

As soon as you formed a group, use this space to
send your proposal to the tutor.

The completion of this approach results in the formation of groups that consist of
members with the strongest possible degree of commitment, which satisfies the neces-
sary requirements needed for efficient collaborativework, learning, and achievement of
the course common and individual objectives.

Figure 2 shows the basic implementation of the four group formation processes on the
BSCW system. Each processisrepresented by a shared workspace, which providesall
the necessary means and functionalities for carrying out the sequence of actions that
make up the process.

For the sake of an example, Figure 3 shows part of anegotiation process, which clearly
illustratesthat different types of actions may take place, depending on the participants’
intentions, needs, and wishes.
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Figure 3: Part of a negotiation process carried out on the BSCW system.
|« -+ A QAEIBD-SHA-DRSD ||

P=> 3. Megotiation Process

Use this space to contact with your classmates and
thus initiate the process of group farmation.

Mame Shared Mote Rating Owner Drate Events
s A project development student looks for a Fichard e _
O group 2002-12-10 18:27
Hella,

|'work in project development in a major business and
| would like to join & group in this course. | am very
motivated and eager to wark hard, learn more and
pass the course. For more details, see my CV.
Greatings to alll

Richard

r Daniel, would you like to join our grup? Carol 2002-12-10 19:04
Our group has already 3 members: Alex (Computer
Science Dpt.), David (BA dept.) and myself (Human
Resources dept.)

r | am joining Mathew's group Anna 2002-12-10 20:32
Taking into account that Charles seems to join the
group as well, we only lack one more member now.
Anyane interested?

r Looking for a group... Tohn 2002-12-11 15:24
Hello, I'woark at a consultancy firm and | am looking
for a group. Please, see my G4,

Thanks,
John

r We are already two! Peter 2002-12-1210:59

Wartha has just joined us.

We now need two more members. We look far highly
mativated and committed people.

Thanks,

Peter

Consolidating Effective Virtual Learning Groups

Whenthegroup formation phaseisover, thestudentscan still takeaweek to consolidate
their group. We consider this phase important in order to achieve effective and
successful learning groups. In fact, each group goes through this process with a basic
objective: to make the educational function and structure of the group clear.

Tothat end, each group hasto work out and establish the group regulations— therules
and the conditionsthat should apply and that will conduct theworking methodology and
goals of the whole group, aswell asthe goal's and relationships of the individual group
membersduring the devel opment phase. M ost importantly, the group regulations should
be both specific and flexible so that they build up an appropriate context that favors
quality of learning in group and helps the learners to receive maximum educational
benefits.

At thisstage, our analysis of student interactionsidentified several elements or aspects
that can hel p determineand delineatethe educational function and structure of the group
while, at the same time, are shown to influence, support, and enhance the group
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development and learning process. In other words, this analysis indicates that these
elementsconstitutetheinfluencing factorsthat may yield effective (or ineffective) group
learning experiences, depending on whether the group members are able not only to
establish a clear identification of these elements but also to achieve the mutual accep-
tance or reinforcement of these elements at the end of the consolidation process. The
ultimate aim of this approach is to build both a group and individual student model to
promote meta-cognitive skillsthat hel p learners understand themsel ves, increase group
performance, and improve learning. Subsequently, we turn to describe each of these
elements or aspects:

. Individual and group learning and social goals

Thisconcernstheidentification and setting of each member’ sindividual |learning goals
in additiontothecommon group | earning and social goalsto beaccomplished. Thisgoal
specification depends on the collaborative activity to be performed, as well as on the
possibilities, skills, timeavailability, and commitment of each member. A clear identifi-
cation of the goals and the responsibilities of each member will result in elaborating an
adequate working methodology, good planning and timing, and a fair and viable
assignment and distribution of the constituent tasksto be performed. In addition, it will
contributetoamorelogical, intuitive, and structured organization of thegroup’ sshared
workspace.

. Relationships among group members

Analysis of the student interactions, mainly during the group consolidation (but alsoin
the formation) phase, revealed that several types of relationships are developed and
sustained by group members. Such relations are: confidence, commitment, responsibil-
ity, motivation, acquaintance, coordination, support, encouragement, openness, and
equality in contribution, responsibility, and opportunity. These relations characterize
different types of group interaction and the roles that can be played by each member.
Most importantly, they reveal important information that may help the tutor understand
theinternal functioning of the group, which makesit possible for him/her to check the
appropriateness, capabilities, and viability of the group.

This consists of identifying possible weak points, which then allows the tutor to take
needed remedial action. A learning group isconsidered to beviableif each member has
reached afairly deep degree of acquaintance with the other members’ profiles. Thisis
an important element that should occupy a prominent position in the group model.

Experience has shown that in order to achieve well-functioning groups, their members
should know fairly well, and from the very beginning, essential features of the other
members, such astheir potential, skills, andtimeavailability. For instance, knowing each
other’sskillsallowsthe group to better determine how thewhole group can benefit from
the individual skills of its members, and thus cope better with the current learning
situation.

Another important characteristic that governs group viability and success is commit-
ment. A clear knowledge of eachmember’ slevel of commitment tothecommon group goal
transmitsand creates confidence and security for all members. I n case some members of
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agroupinitially show weak commitment, promoting discussion between those members
withmembersdemonstrating astrong commitment can helpincreasetheconfidencelevel
and produce better collaboration among all the members of the group. Thus, despitethe
long way the group has to cover during the development phase of the project in order
toachievethecommongoal, all itsmembersfeel confident that they will finally manage
to completeit all together.

Moreover, when clear evidence in the shared workspace shows that the above charac-
teristics are present in the group member relationships, the membersare ableto define
amoreaccurate group model with clearer and differentiated roles, proposewell-defined
and more feasible goals, and draw a more robust planning and timing of the learning
activities.

On the contrary, our experience proved that lack of the above elements in the group
member relationships or only aweak presence of them in the shared workspace of the
group is evidence of a rather problematic situation in the group. For instance, when
membershaveloose or vague acquaintance of each other, they will not bewell-informed
and knowl edgeabl ewith regard to theinvolvement and skillsof the other members. When
their interactions are ambiguous and lead to unclear commitment, there is a high
probability that this group will fail to achieveits objectives. Infact, it is demonstrated
that further important rel ationship elements, such as motivation, responsibility, coordi-
nation, or support, areal so missing or arenot properly maintained among group members.

A Methodological Design for the Project
Development Phase

The development phase constitutes aperiod of 12 weeksinwhichthereal collaborative
work and learning takes place in each group. In particular, each group is assigned a
particular BSCW workspace, and the group membersare engaged in collaborativework
for implementing aproject. Toinciteand promotecollaborativeinteractionsand makethe
collaborative project development and | earning possibl e, the tutor providesthe students
with a specific methodology, which leads students through a guided process that
involvesachieving several learning objectives. Thisisreflected by atiming schedulethat
is suggested to the students, setting out the project phases and the learning objectives
of each phase, thus creating an adequate context to collaborate with particular rulesand
tasks.

Subsequently, this context gives each group the potential to set its specific goals for
accomplishment and to el aborate an appropriate planning and organi zati on of the group
workspace that best fits the members' goals and needs.

First, we describe the problems detected by the application of an initial methodol ogy
design used for collaborative project development, which are related to pedagogical,
organizational, andtechnical constraints. Then, weshow how thisexperience suggested
achangeto the original model and the design of anew methodological framework that
best fitsproject-based collaborativework and | earning (PBCL ), provides more opportu-
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nitiesand possibilities, and facilitates both learning and better outcomes. The function-
ality and suitability of new model is also experienced and tested.

Limitations and Drawbacks in Modelling Collaborative
Project Development

The project consists of developing a software product for a real-world problem. The
project development consists of five well-differentiated phases: project specification
and planning, design, implementation, testing, and final report. A detailed description
of the purpose and content of each phase is beyond the scope of this chapter. For a
detailed explanation, see Daradoumis, X hafa, and Marqueés (2002).

Theinitial model was based on aheavy application of collaborative work and learning
at all project phases; that is, the development of each phase was entirely carried out
collaboratively. The groups ran on ademaocratic basis with a coordinator at each phase
(each group member had this responsibility at a particular phase). The role of the
coordinator is intended not only to develop skills on leading a project, but also to
establish the communication between the group and the tutor and to coordinate the
collaboration among the group members. The experience of several semesters showed
that, in fact, thisisavalid model for realization of a project in avirtual group of four
members. However, wehaveobserved that therealization of all project taskscollaboratively
tendstofail in groups with weak commitment. Thisfact resulted in several problems at
pedagogical, organizational, and technical levelsthat weidentify below.

At the pedagogical level, we observed that the extremely high degree of collaboration
required to compl ete tasksand obtain deliveriesamong memberswas achieved, to some
extent, at the expense of individual contributions. Asaconsequence, it wasdifficult for
the tutor to do a proper tracking of the individual work, since it was delivered as a
collaborative product. Moreover, we observed several situations in which the work
volume was not correctly distributed and completed by all group members. The weak
commitment of someimplied an overload for other group members.

At the organizational and structural level, the high degree of collaborative interactions
causes the generation of abig volume of information that has to be properly organized
and managed. | nformation management can be very hectic, time-consuming, and coun-
terproductive, thus hindering the group progress and learning. M oreover, thissituation
can affect thegroup structureitself, sinceit may provokeamember to abandon thegroup
because of unexpected work overload. In this case, the tutor has to restructure the
affected group, either introducing anew member to thegroup or reall ocatingitsremaining
membersto other groups. Inboth cases, however, theentry of anew member inan existing
groupismaost probably fraught with seriousdifficultiesof adaptation and reorganization
of the current group model. Finally, since the communication load is very heavy, the
group members, and especially the coordinator, spend moretimein managinginteraction
than contributing to real work and learning.

Atthetechnical level, anincreasing collaborationto solvetheproject tasksimpliesmore
frequent, or evenintensive, interactionsfor decision making or conflict resol ution, which
aremostly synchronous. Inthat case, BSCW, being basically an asynchronous collabo-
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rative tool, provides limited support to synchronous communication, since its
functionalitiesare not sufficient to carry out complex online debates. Asaconsequence,
the groups have to use extratools to hold and record a discussion and then reflect the
results of it on their shared workspace in BSCW. In addition, an intensive use of the
BSCW system slows it down and remote access to it becomes tedious.

A Model for PBCL that Promotes Better Collabor ation,
Interaction, and Learning

Toovercometheaboveproblems, wedecided to apply anew methodol ogy for PBCL that
is based on increasing the individual contribution of members and integrating it
adequately to collaborative learning activities during the overall process. Research on
cooperative learning indicates that cooperative learning methods are most likely to
enhance |earning outcomesif they combine group goalswith individual accountability.
Interestingly, aswe will see below, a clear separation of concepts and responsibilities
- individual versus collaborative - not only does not damage collaborative learning, but
instead it gives rise to new learning situations.

The proposed methodol ogy adapts PBCL to thelearner’s needs and goal s by designing
an adequate combination of individual and collaborative learning activities that are
mostly based on asynchronous interactions among group members. The purpose of the
model isto alleviate the communication and work |oad of the group members and focus
on quality rather than quantity interactions.

To achieve this, the tutor designs the software project to be developed in four sub-
systems -roughly of the same amount of work- and each group member is assigned to
elaborate a subsystem within aphase. Sincethe project isgoing to be completedin five
phases, the subsystemsassigned to membersarerotated so that each member isassigned
a different subsystem during the first four phases. On the contrary, the last phase -in
which afinal report hasto be elaborated- iscompleted collaboratively among members.
More specifically, we separate each phase of the project into two subphases: the first
oneconsistsof assigningindividual | earning activitiesand concludeswith anindividual
delivery, whereby the second one consists in setting up the collaborative activity of
putting together the individual deliveriesinto acommon delivery of the current phase.

Thus, for example, to complete the design phase, the members of the group first work
individually to complete the design of the subsystem they are assigned -each student
is assigned one subsystem out of four subsystems. Next, the students unify their
individual designsinto acommon delivery -the design of the system asawhole. Infact,
the separation of thework into individual and collectivelearning activitiesgivesriseto
new learning situations. In particular, on the one hand, even during theindividual work,
the members have to collaborate among themselves, asthey need to resolve subsystem
dependencies. As amatter of fact, they may make decisions themselves, as far as their
subsystem is concerned, but, in most of the cases, they tend to consult the rest of the
membersin search for thebest decision. Ontheother hand, while unifying theindividual
deliveriesinto acommon delivery, each member hasto revise theindividual deliveries
of therest of the members, and all of them have to discuss and make decisions together
on how to solvethe expected problems of theindividual deliveries. Moreover, the tutor
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gives them an annotated report including the most important observations about their
individual deliveries, which promptsthe group membersto discuss and sort them out as
waell.

In fact, our methodology introduces the notion of debate as a reinforcing element to
collaboration and learning in the sense that group members should employ it construc-
tively inorder tounify their individual outcomesinto acommon product. In other words,
thisfact requires that members go through the individual work of otherswith acritical
approach, while making suggestionsfor further improvement —all-in-all, these kinds of
constructivist debate not only promote learning but also support and strengthen the
group cohesion.

Thisscenarioisrepeated at each of thefour phases of the project, and we have observed
that these learning situations allow students to acquire a more accurate view of the
project asawhol e and abetter understanding of thetheoretical concepts of the software
development cycle.

Our experience showsthat in thisway, the commitment of the membersisconsiderably
increased and, consequently, the outcome of the project is as well. In fact, the new
methodology allows each member to keep track of the project development easier and
carry out the project tasks assigned to him/her more effectively, “switching” to the
collaboration modewhenitisreally necessary. Thisreducesanxiety, reinforcesthegroup
cohesion, and considerably diminishes the probability that a member abandons the
group or that the group breaks up.

Asamatter of fact, we experienced the new methodology inavirtual classof 60 students,
inwhich 15 groupsof four memberswereformed, 14 of themfollowing thegroupformation
approach. This experience showed that all 14 groups were kept alive during the whole
project development process, and the great majority of them had excellent results. In
other words, 55 students out of 60 continued and concluded their studies successfully,
whilethefive studentswho dropped out did so at the beginning of the coursefor reasons
that were alien to the process followed.

Finally, asfor thetutor, thisway of carrying out the project devel opment collaboratively
helps him/her identify in time those studentsthat are faced with serious difficultiesdue
totheir lack of technical knowledge. In such acase, the tutor isableto give the students
proper guidance and new insights to continue with the project more effectively, thus
reducing the likelihood that they will drop out of the project.

Closing the PBCL Cycle

The closing phase of the PBCL practice includes the final assessment of the project
outcome aswell as of the collaborative learning itself, that is, the proper functioning of
thelearning group assuch. Thisfinal learning situationisvery interesting since students
have to judge the whole project development process, the learning methodol ogy, the
organi zation aspectsof thegroup, etc. Thisconstitutesthe cul minating point of the PBCL
that certainly gives students the confidence to face real-world project developmentsin
their professional life.
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Asregardsthe previousmodel, it wasvery difficult for thetutor to assess correctly each
individual member; it washardtoidentify and evaluate both the quantity and the quality
of individual work, sinceit was encapsul ated by intensive group work that did not make
clear whointhegroup didwhat. Thus, thetutor wasnot ableto confirmwhether individual
goalswere really achieved or learning wasimproved.

To that end, the new model provides a more effective assessment of collaborative
learning, sinceindividual work and |earning can be completely identified and measured
in each project phase, whereby the members’ contributions can be easier traced and
judged as to whether were being collaborative and supportive to group work.

Conclusions and Future Work

Thischapter presented acomplete model for project-based collaborativelearning based
on four basic phases. group formation, consolidation, project development, and
closing. We identified and addressed a variety of issues that have been raised in real
collaborativelearning practices, and we showed how wewere ableto overcomeimportant
problemsthat madeit difficultto achieveafruitful collaboration. Our current collabora-
tivelearning model seemsto provide more opportunitiesand real possibilitiesfor tutors
and learners to get involved in effective instruction and learning, respectively. Future
work includes a more detailed analysis of all the above issues in order to explore and
determinethemat amuch finer grain. Wewouldliketo study and estimate how thismodel
influences several parameters that are related to the shared workspace, such as the
communication load, the documentation load, the workspace organization, the group
structure, and the information and interaction management. Thiswill require statistical
and/or data-mining analysis of real datawe have already gathered from a considerable
number of group workspaces. The ultimate aim of this analysis is the elaboration of
taxonomy and a detailed description of the relationship between the different kinds of
the above influencing factors. This will provide us a better understanding of group
interaction and determine how to best support the collaborative learning process.
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Chapter Xl |

Web-Based L ear ningby
Tele-Collaborative
Productionin
EngineeringEducation

Amiram Moshaiov
Tel-Aviv University, Israel

Abstract

This chapter deals with the need and the potential for reforming design projects into
web-based learning by tele-collaborative production in engineering education. An
overview of related topics is provided, including the impact of computer-mediated
communication (CMC) on engineering and engineering education, the role of social
creativity and dominance of multidisciplinary thinking in moder n engineering, assessing
designersand the design process, and more. In addition to discussing the need and the
potential for reforming engineering design projects, two major strategies for web-
based learning by collaborative production in engineering education are discussed.
Itisconcluded that short projectsfocusing on early design stages shoul d be encouraged
for the current assimilation of tele-collaboration, whereas long and complex design
tasks may currently be better handled in a local framework.
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| ntroduction

“ Scientists discover the world that exists; engineers create the world that never was.”
Theodore von Kérmén

Thenew eraof information and communication technology (ICT) involvesboth the need
totrain engineersfor tele-collaboration, and the opportunitiesto change the traditional
teaching and |earning methodol ogiesin engineering education. A flexibleand effective
combination of learning engineering principles and experiencing some design process
is necessary for achieving a balance between theoretical knowledge and application
skills. Design projects, assigned to small teamsof engineering students, aretraditionally
used for this purpose, providing amechanism for learning by collaborative production.
Reforming such design projectsinto web-based |earning by tele-collaborative produc-
tion in engineering education (Tele-CPEE) isinitsinfant stage. However, considering
suchareformistimely duetotheincreasingroleof distributed designand manufacturing
in modern engineering and globalization.

Despite major advancementsin computer-mediated communication (CM C), computer-
supported collaborativelearning (CSCL ), computer-supported cooperativework (CSCW),
and collaborative engineering, there is accumulating evidence that Tele-CPEE is not
simple to realize. Tele-CPEE means distributed projects in the collaborative learning
process of engineering design and production. Tele-collaboration indicates that a
substantial distance may exist between the partners involved, including not just the
students but also the project planning partners. The physical gap complicates the
cooperation and the infrastructure needed for Tele-CPEE, in comparison with those
required for Local-CPEE (web-based learning by local-collaborative production in
engineering education, such that collaboration takes place within an institute and/or its
vicinity). Assuch, it requires ad hoc extended enterprising infrastructure, which might
be more difficult to set up in comparison with that needed by L ocal-CPEE. At present,
thepracticeof Tele-CPEE ineducational settingsisprimarily driven by researchinterests.
Its future may depend both on its merits and on the ability to overcome its inherent
difficulties.

This chapter presents a pedagogical and engineering-practical approach in discussing
thefuture of CM C-based collaborative productioninengineering education. Threemajor
guestions are answered. Thefirst questionisapreliminary one and deal s with the need
to have design projects at all. The next resulting questions are: Should we tele-
collaboratively producein engineering education? and Should we focuson Local or on
Tele-CPEE? In answering these questions, this chapter points at the difficulties of
implementation and the possi bl e benefitsto the students. Based on the current extensive
review and supported by our recent research effortsand experience, we propose herethat
short, well-planned projects focusing on early design stages should be encouraged for
the current assimilation of Tele-CPEE. Long and complex design tasks may be better
handledinal ocal-CPEE framework beforeattempting to employ themby Tele-CPEE. It
isnoted that aprofound assi milation of Local and Tele-CPEE will constitute areform of
designeducation. Finally, welist several related topicsfor futureresearch andimplemen-
tation.
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Background

Preface

The influence of technology on society and, in particular, the emergence of high
technology has brought engineering to the attention of society at-large. Morethan ever,
the role of engineering in advancing the world is becoming apparent, together with its
potential hazardstotheenvironment and thefuture of civilization. Concernsabout recent
developmentsin biotechnology and genetic research, current tension regarding global
terrorism, and the ease of availability of engineering know-how and materialsprovidea
reminder to theever- increasing importancethat engineering education be accompanied
with education for global responsibility. Burns (2000) suggested the need for a broad
education for technology and its significance in relation to the greater power of
technology to inflict harm. In an introductory letter in the Fall 2002 issue of the MIT
Spectrum, MIT President Charles Vest made the following statement:

MIT has developed a plan to prepare students for life through an educational triad of
academics, research, and community...Involvement with the broader community,
meanwhile, hel psto teach students communication skills, inter per sonal and |eader ship
skills, and critical thinking about societal issues...

The recent ThinkCycle project of the MIT Media Lab and the associated 2nd Interna-
tional Conference on Open Collaborative Design for Sustainable Innovation demon-
strate the use of engineering design for community involvement activities led by MIT
(detailsareavailableat http://www.thinkcycle.org/home). M oshaiov (2000a) hasstressed
thepotential benefitsof Tele-CPEE inrelationto someissuesof global responsibility and
proposed aspecial student design competition. His suggestionsare based on an original
concept that hehastermed TCRCT for Tele-Collaborative Robot Competition Team, and
on the idea of including collaboration assessments as part of the scoring. In a later
publication, Moshaiov (2000b) argued that high-school level competition may be
superior to college-level in promoting assistance to developing countries. In this
chapter, the focus of attention shifts from considering tel e-collaboration in the context
of engineering education for global responsibility to some general issues pertaining to
both Local and Tele-CPEE and their potential realization in engineering education.

| mpact of CMC on Engineering

Machines and, in particular, those developed during the industrial revolution were for
the most part more powerful than human beings, but it was only with the availability of
computers that they have started to posses some “intelligence.” According to Sowa
(1984), the term cybernetics was coined by Norbert Wiener in 1948 for “the entirefield
of control and communication theory, whether in the machine or in theanimal.” Sowa
explainedthat cyberneticsand artificial intelligenceareclosely related but havefocused
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ondifferentlevelsof mental processing. Advancementsin cyberneticsanditsrealization
resulted in serious discussions of the possibility that robots will become superior to
humans (e.g., Minsky, 1994). Robots are used now to study nature and in particular for
understanding intelligence, as explained in Pfeifer and Scheier (1999). Moreover, re-
searchers are trying to imitate nature and automatically build artificial lifeforms (e.g.,
Lipson & Pollack, 2000). Thepracticality of the symbiosisbetween humansand comput-
ersis most notable when considering CSCW and CSCL as detailed below.

Thewidespread use of personal computerswith their associated networks has, for some
time, led to attempts at not only using these resources for distributed data processing
and control of machines, but also for communication. A significant result of CMCisits
influence on tele-collaboration abilities of humans. Terms, such as CSCW, CSCL, and
“Groupware” have been introduced and accompany on-going applied research activi-
ties. Social scientistsand computer and information scientists have worked together to
create information systems more sensitive to human organization and needs (Bowker,
Turner, Star, & Gasser, 1997). The sociotechnical movement proposed that changesin
both technical and social systems were needed to obtain their right balance in the total
system. A classical exampl e of such aconsiderationistheimpact of cognitive psycholo-
gistsontechnical design of Human-Computer Interaction (HCI). User-centered design
of computer interfacesbecamethe central philosophy (Rogers, 1997). In contrast to HCI
that focuses on theindividual user, CSCW and CSCL clearly concentrate on collabora-
tion and therefore may “truly” manifest the “socio” element of the sociotechnical
approach. The general process of tele-collaboration has many sociotechnical aspects
that are detailed in the common literature on virtual (distributed) teams. The challenges
faced by suchteamsarerelated to: performance control, communication, team building,
cultural issues, cost, technol ogy complexity, workflow, technical support, effort recog-
nition, inclusionvs. isolation, and management resistance (Haywood, 1998). Thesignifi-
cance of these aspectsisthat distributed teamsmay fail to accomplish their mission due
to the many added problems created by distance and by the communication difficulties
of tele-collaboration. CSCW methodol ogiesand tool sare constantly devel oped to assist
both managers and members of distributed teams. These developments have certainly
influenced current engineering practice as detailed below.

Engineershaveused computersextensively to handlethe complexity of their profession.
M oshaiov (2000a) overviewed many i ssues concerning the use of computersin engineer-
ingwithaspecial focuson collaborativeengineeringinmodern era. Originally, computers
were used for their data-processing capabilities in engineering analysis, design, and
manufacturing. Early use of computer-based drawings improved the capabilities of
engineers to present and convey engineering information. Y et, such drawings were
discussed either face-to-face or by early means of distance communication. The tradi-
tional use of computers in engineering work has been changing due to the availability
of computer networks and methods of CMC. Moreover, the availability of CMC is
accompanied by other technological, economical, and political eventsthat are shaping
the post 2@ World War era. Asaresult, world industry is changing rapidly. Both small
and large manufacturers have to respond rapidly to the market demands. Theterm JIT
(just-in-time) has become a common concept among industrial engineers, expressing
both the market demand and the need for restructuring industrial enterprises. The
interconnected world economy and the need to stay competitive in JIT consumer-
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manufacturer interrelations, together with the availability of ICT, created asituationin
which working habits and structures are changing. Industries are increasingly forming
joint design and manufacturing teams. These teams are not necessarily isolated within
one company but are formed by cross-functional, multicompany, and multinational
teams. As aresult of the market pressures, and based on CMC, extended enterprises
evolvedfromtheconceptsof agilecompetitorsandvirtual organization (Goldman, Nagel,
& Preiss, 1995). Themultinational, extended industrial enterprise hasbeen described as
thecollection of all the suppliers, and the customer, inthetotal value-adding chain, with
interaction among people being facilitated by extensive use of networked computer
systems. The extended industrial enterprise, which straddles national borders and
coversthe globe, involves, among other factors, the key elements of tele-collaborative
design and prototype development.

A fundamental issuein the evolution of virtual enterprisesisthe efficient utilization of
distributed engineering resources that can be achieved by their integration via the
international communication highways. This means that implementation of CMC for
engineering design and production is not restricted within a given enterprise. The
primary engineering resources, whichareintegrated by CM C, arethedistributed human
resources, the information systems, and the manufacturing facilities.

Computerscan helpreducethelabor needed by theindustry. For exampl e, the shipbuild-
ing industry has traditionally been alabor-intensive industry. Computers were intro-
ducedtothisindustry asameansto hel pthedesigners. Traditional naval architectsspent
many hours learning how to manually draw the hydrodynamic shape of a ship. Both
drawing and weight cal cul ationsinvolved tediouswork, and agreat deal of theeducation
and engineering work effortsweredevoted tothem. Similarly, ship strength cal culations
were done manually. Due to the very complex nature of the structural details of ships,
both the strength cal culations and the detail ed drawings of the ship structure were just
astediousand labor intensive asthe shape drawing and wei ght cal culations. Computers
have changed ship design dramatically, and efforts to use them to assist manufacturing
have been carried out in parallel. In the past, the European shipbuilding industry has
suffered from the cost of labor and the inability to stay competitive to the extent that
modern shipbuilding shifted to Japan and later onto K orea. Researchersand shipbuilders
from Japan, Korea, USA, and Europe have made intensive efforts to automate the
shipbuilding industry (e.g., Chryssostomidis, 1990). Recently, the world shipbuilding
industry has started to realize that CMC can be used not just within a shipyard. The
concept of global virtual enterprising of the world shipbuilding industry is currently
being explored and reports are encouraging (e.g., Filling, Diggs, & Helgerson, 2000).

Using arecent review by Andreason (2001) of twenty years of international conferences
onengineering design (ICED), several important observationsaremade. Inthelate 1990s,
the number of papers on networking grew immensely. Another important trend is the
increased number of papers during the late 1990s on coordination, cooperation, teams,
and human resourcesin engineering design and product development. Thereview efforts
of Andreason led to a conclusion that product development is now seen as a new
profession with afocus on team competence. Moreover, ICT is setting the agenda for
design practice, and efforts are being made to understand the human operator. Cyber-
netics, artificial intelligence, and | CT have narrowed the divide between engineering and
non-exact sciences such as philosophy, psychology, and social science. Monarch,
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Konda, Levy, Reich, and Ulrich (1997) discussed the crossing of the sociotechnical
divideasrelated to engineering, and point out the significance of mapping the networks
in the making. Moshaiov and Kaynak (2001) suggested a framework to use tele-
collaboration based competitionswithin engineering education for studying anew field,
which they have termed socio-mechatronics. According to their description,

The nature of information and communi cati on technol ogi es gives a unique opportunity
to record and analyze the information flow that takes place during tele-collaboration
including any discussions by the team members. Moreover, the whole process of tele-
collaborationinvolvesinfor mation systemsand desi gntool sthat use some pr esentations
of theengineers’ knowledge. A suggested challenge of socio-mechatronicsistherefore
to examine how can failure be avoided and performance be improved. Strengthening
themembers’ semantic communication by tailored groupwar eposesa special challenge.
In doing so, we have to under stand not just the team members' professional languages
but also their sociological and psychological performance. The flow of information
during tele-collaboration leaves a digital trace that can be used for overcoming the
socio-mechatronic challenge. (p.43)

The research framework suggested by Moshaiov and Kaynak (2001) resulted in the
COMEDI proposal involving industry, research institutes, and universities. Some
researchwork relatedto the proposal involvestheassessment of engineering groupwork
and is presented in Moshaiov, Kaynak, Reich, Bar-El, Klunover, and Akin (2002).
Universitieswiththeir research and teachinginfrastructure provideasetting for research
in groupwork as related to learning and working. The above discussion suggests that
a strong research motivation exists to include tele-collaboration in the engineering
education system.

| mpact of CMC on Engineering Education

Engineers are educated to use computers, which became the major tool of supporting
their work. Y et it appearsthat whiletheuseof CM Cin collaborativeengineeringisquite
evident and growing, itsuse for collaborative learning of the engineering professionis
lagging behind. Williamsand Roberts(2002) claimed that, in comparisonwith primary and
secondary education, “the full strength and weaknesses of CSCL in atertiary environ-
ment have not been fully explored.” Citing Moshaiov, et al. (2002),

Modern educator s should be concerned with both tele-collaboration in education and
education for tele-collaboration. Traditional higher education methods, in which a
professor is giving a frontal lecture, tend to have minimal groupwork if at all.
Nevertheless, many educators advocate the use of groupwork in learning, and point
at the many possible virtues of experiencing teamwork. (p.1)
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Brandon and Hollingshead (1999) provided an overview of issuesinvolved in CSCL, as
related to their descriptive model of CSCL theory and research activities. Their model
involves inputs (social-behavioral, social cognitive, course-CSCW fit, student vari-
ables), processes (behavioral and cognitive), and outcomes. They view CMC and
instructors as variables that influence the relations between inputs and processes.
Collaborative learning isn’t anything new. Small group discussions and study sessions
are collaborative learning activities that have been used in education and training for
decades. Jianhua and Akahori (2001) reviewed many cooperating learning methods.
They claimed that most of these methods can be adopted for aweb-based collaborative
environment. They divided the various possible methods into two groups: learning
through interpersonal communication, and learning through collaborative production.
In general, the notion of a product in engineering education is wide, including joint
reports on a subject, laboratory reports, design project reports, and design prototypes.
Citing McMurrey and Dunlop (1999) in Williams and Roberts (2002), “McMurrey and
Dunlop (1999) believe that strategies can be developed to transform the conventional
study material to aformthat would be optimal for CSCL.” Inreferenceto Tu (2000) and
Soller, Wiebe, and Lesgold (2002), Moshaiov et al. (2002) suggested that:

An important element of web-based collaborative learning is the ability to organize
the groupwork into a format, which can help monitoring and evaluating the tele-
collaboration by theinstructor. Careful planning of the working format and in-process
and post-process analyses of the recorded information might help improving our
under standing of the processes that take place during tele-collaboration and possibly
serve to advance the methods of web-based |earning by groupwork. Such studies are
important due to the relative infancy of computer-mediated communication (CMC) in
education and the under standing that CMC can both enhance and inhibit interaction
(Tu, 2000)...In systems for future computer-mediated learning through collaborative
production many aspects might be explored, evaluated, and perhaps monitored. These
may include, for example, shared understanding (Soller etal., 2002), conflict resolution,
social creativity, and group motivation. (p.1)

Understanding the needs and the inherent potential of CMC in engineering education
is apparent from the willingness of universities to try distributed student projects
starting almost two decades ago. Finholt, Sproull, and Kiesler (1990) claimed that the
groups of students that frequently used CMC and, in particular, email, outperformed
those that did not. Their study involved ad hoc software development teams, which
consisted of senior students who participated in arequired information systems course
at CMU duringthefall of 1986. The communication behavior and performance of seven
teamswere compared. It should be pointed out that the study wasaimed at understanding
working groupsrather then|earning groups(no explicit collaborativelearning goals). All
teams used both CM C and other means of communications (face-to-face, phone, hard-
COpy Memaos).

Some CM C-based multinational teaming in students' projects might be complicated to
organize, yet such attemptsarebeing carried out (e.g., Fadel, Lindeman, & Anderi, 2000;
Henderson, de Pennington, Baxter, & Wells, 2000; Moshaiov, et al., 2002). Thecommon
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denominator of such efforts is that they are still in an ad hoc research stage and are
sporadic. The realization of such Tele-CPEE endeavors requires careful planning and
infrastructure. Reviewing such attempts, it becomesclear that whilepotentially possible,
reforming design projectsinto web-based |earning by tele-collaborative production in
engineering education (Tele-CPEE) isinitsinfancy. This chapter provide some back-
ground and thoughts with the hope that it may help both in assessing possible
alternatives and designing the computer-based tools that will be required for the
realization. Thefollowing sections provide some understanding about the professional
activities of engineers and the related current trends in global engineering.

Social Creativity in Modern Engineering

Horvath (2001) declared that “In spite of the fact that there have been efforts towards
akind of mechanization (computerization and/or automation) of engineering design, it
remainsoneof themost human-related activitiesfeaturingintellectualism, creativity, and
ingenuity.” Engineers“ createtheworldthat never was’ (von Karman, http://mww.lInl.gov/
[Inl/06news/Community/super_science_newsletter/), either by making new things or
by making old things better. The creativity process may be described as turning ideas
into realities. During the creation process, engineers synthesize, solve problems, and
innovate. Accordingto http://www.eweek.org/, theelementsof creativity in engineering
and in other areas of life are: challenging, connecting, visualizing, collaborating,
harmoni zing, improvising, reorienting, and synthesizing. In other fields such asscience
and arts, creativity is also significant. For example, scientists create new knowledge
about theworld - “ discover theworldthat exists” (von Karman, http: //www.lInl.gov/IInl/
06news/Community/super_science_newsletter/).

To accomplish their work, engineers study both the natural and artificial worlds. They
do use knowledge that has been created by scientists, but they also create (“discover”)
new knowledge about these worlds, aswell as new methods to create such knowledge.
Engineerscreateknowledgein accordancewiththeir professional needsand, in particu-
lar, those that are related to the process of product development. In his contemporary
survey of scientific research into engineering design, Horvath (2001) stated, “by
generating knowledge about design and for design, discipline oriented (scientific)
researchisinstrumental to the development of engineering design.” For further discus-
sion on theinterplay between science and design, the reader isreferred to Cross (1993)
and to the books by Simon (1996), and by Hubka and Eder (1996). The need to balance
between acquiring knowledge and acquiring skills becomes apparent from the above
understanding of engineers activities. This need is also apparent from the history of
engineering and science (see Burstal, 1965).

Artists are also creative but their emphasis is different. Artists commonly use some
aesthetics to achieve their goals of raising thoughts and/or emotions. It appears that
artists, ingeneral, work primarily asindividuals. Thismay beduetothelargeflexibility
of goal definition experiencedinart. Industrial design seemsto beamixtureof engineer-
ing and arts where both practical and aesthetics considerations are taken into account.
Incontrast to artistsand industrial designers, engineersaredirected at the practicalities
of developing useful things, and aesthetics becomes a secondary consideration. Dueto
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the complexity of modern engineering individual-based artifacts are scarce, and the
pressure for collaboration and cooperation increases. Fischer (1999) used the term
“social creativity” when addressing domain-oriented design environments. Heexplains
that anindividual human mindislimited, especially inthe context of certain domainssuch
as design and points at the lack of support for collaborative design. His discussion
provides someinsight to the changes needed to make the Web more supportive of social
creativity. Communicationisessential for social creativity, and CMC makesit possible
to havedistributed creativity and, at the sametime, requires new communication skills.
Referring to Hirsch, Thoben, and Hoheisel (1996), Moshaiov et al. (2002) stated that:

The expected practice of global distributed design and production requires some new
skills and training. It has been recognized that engineers are not easily adopting
themsel ves to new methods and tools that corporations are trying to assimilate (Hirsh
etal., 1996). Engineersshould betrained in therelevant technol ogies, become familiar
with international cooperation and networking, and develop communication skills
that withstand multi-cultural environment. (p.1)

Thesignificance of communicationinengineering educationisalsoreflectedinarecent
study by Dannels (2002). The study illustrates the role of orality in the faculty and
students’ epistemol ogies and pedagogies with afocus on across-curriculum and in the
disciplines communications. Citing from Dannels, “ The 1995 report from the National
Board of Engineering Education includes recommendations for adramatic redesign of
engineering curriculatoward a more professional, socially oriented focus.”

Being creative in aregular sense is not sufficient in modern engineering. Profits and
survivability of products depend on engineers’ ability to make creationsin accordance
withthe market demands. Thismeansthat modern engineersshould produce competitive
products. Modern markets demand fast delivery of high quality productsat competitive
price. Consumer expectations and willingness to spend in a pursuit for better products
arereflectedin shorter lifecycle of products. Fast consuming increasesthesignificance
of innovation and ingenuity in modern engineering. Thecomplexity of modern engineer-
ing and the need to stay competitive require careful planning of engineering teams and
theability todynamically re-arrangethem according to the changing needs. Itistherefore
that social creativity in engineering design should be understood as an attempt to
maximize human resources to fit into the right assembly of knowledge, skills, and
behaviors. Theright teamisstrongly influenced by the dominance of multidisciplinary
thinking, asexplained bel ow.

In summary, engineers create both things and knowledge and also acquire useful
knowledge for their creations. Their education curricula should maintain a balance as
related to their mission. The engineering missions and knowledge have evolved into
traditional disciplines, but, asexplained below, somemajor changesoccur, and theclear
boundaries between the traditional disciplines are less apparent.
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Dominance of Multidisciplinary Thinking in Modern
Engineering

Professional activities of engineers encompass design, production, repair, and mainte-
nance of artifacts, systems, and production lines. During their professional lifetimes,
engineersmay al so becomemanagersor salesmansbased on their expertiseand aptitude.
The complexity of theknowledge and the skillsthat arerequired to perform engineering
activities and the nature of modern systems mean that engineers must cooperate and
work in multidisciplinary groups. Accordingto arecent report, which hasbeen prepared
for the American Society of Mechanical Engineers (ASME), multidisciplinary ap-
proaches promise to set both the context and the agendafor science and engineering in
thetwenty-first century (Heggy & Bowman, 2001). Thereport liststhe following items
asthe drivers of multidisciplinary thinking in engineering: ICT, economic prosperity,
globalization, diminishing lifetime of many products, corporate consolidation, and
complexity and variety of products. Several significant implications arise from the
dominance of multidisciplinary thinking. Among these are: the emergence of the
multidisciplinary engineer, facilitation of novel research discoveries and transforma-
tional learning, changesin engineering education, need for new skills, need for learning
tolearn, and uncertainty of career path. Thesignificanceof reformingor at | east adopting
current engineering education methodol ogies to better accommodate the dominance of
multidisciplinary thinking becomes apparent. The recent emergence of educational
programsin new interdisciplinary engineering fields such asmechatronics, which blends
mechanical engineering with electronics and software engineering, reflects the ever-
growing need for multidisciplinary engineers. In reforming engineering education, the
new skills needed should be acknowledged. Heggy and Bowman (2001) stated that
operating in multidisciplinary environment means that engineers should have broader
intellectual perspective. Modern engineers need to comprehend and translate the
assumptions of other fields. They should be able to manipulate information into
knowledge and understand communication across disciplines. The perception and
cognitive capacities needed by the individual interdisciplinary engineer, such as a
mechatronic engineer, may differ from those needed by engineer who specializesin a
particular discipline such as civil engineering. To successfully operate in several
disciplines, the interdisciplinary engineers should not sacrifice their basic knowledge.
Profound understanding of fundamentals will become even more important in a
multidisciplinary environment (Heggy & Bowman, 2001). Programs' length, focus, and
quality, aswell asindividual capabilitiesarelikely toinfluencethebal ance between broad
and deep understanding by new engineers. The need for both “broad” and “deep”
understanding appears to be critical. Broad understanding is probably most important
in evaluating different design alternatives; nevertheless, it is the deep and meticulous
expert understanding of aparticul ar disciplineand subject that may be crucial for making
a product competitive and avoiding design mistakes. Interdisciplinary programs are
likely to produce engineers who may be well equiped to handle multidisciplinary
engineering tasks, but market forces suggest that the help of expertsis unaviodable.

Given the dominance of multidisciplinary thinking and the understanding that an
individual can not fully posses the spectrum of knowledge and skills required for
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competitive engineering, it is reasonable to assume that the need for engineering
collaborationwill increase. Recently, Moshai ov and Kaynak (2001) examined the com-
monly accepted definition of mechatronicsin view of the need and possibility to tele-
collaborate. According to their statement:

Mechatronics is commonly defined as the synergistic integration of mechanical
engineering with electronics and intelligent computer control in the design and
manufacture of products and processes. The above definition of mechatronics clearly
shows that mechatronics requires teams of specialists from different fields. It may be
misleading to consider the word synergy, in the above definition, as only a synergistic
integration of knowledge from different engineering fields. In fact, engineering work
involves not just knowledge synergy but also the synergy of theteam members’ efforts
towork asoneteamrather thanindividuals. Teamwork is essential for the engineering
process at large and in particular for mechatronics to be successful. (p.41)

Justifying the consideration of socio-mechatronics, Moshaiov and Kaynak (2001)
added:

Mechatronic teams, and especially virtual (distributed) teams, create a need for a
consideration of a blend of aspects not just from mechanical, electrical, and software
engineering, but also from sociology, psychology and pedagogy (p.41).

Acknowledging that individual -based engineering constitutesasmall partinthehistory
of engineering, Moshaiov and Kaynak (2001) further addressed the mechatronic engi-
neering community:

The reader may wonder what is new in our visionary message and why should we
consider the new term of socio-mechatronics at the present. The critic may argue that
engineering work has always involved teamwork hence no new consideration is
needed. Furthermore, the opponent may refer us to the current engineering practice
where a large portion of engineering work is supervised and/or advised by managers,
industrial engineers, industrial psychologists, and other individuals that take into
consideration the socio-aspects of teamwork. We claim that the traditional practiceis
at least insufficient to cope with today’s engineering challenge and we call for a
consideration of socio-mechatronics by the mechatronic engineering community.

(p.41)

The above demonstrates that multidisciplinary thinking in engineering does not stop at
the mixture of traditional engineering disciplines but may combine also non-exact
sciences.
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Assessing Designers and the Design Process

In modern computer-based tutoring systems, student models are used to evaluate the
user and makeintelligent decisionsregarding which exerciseto giveto the student, when
tointerrupt, what level of explanation to give, etc. (e.g., Zhou & Evens, 1999). Models
to support collaborative learning are less common (Jermann, Soller, & Muehlenbrock,
2001). Designer models are almost non-existent, and computational assessments of
collaborative design process in an education setting is in its infancy. Some initial
overview of performance assessment asrel ated to tele-collaborative design can befound
inMoshaiov, et al. (2002). Here some general background on assessmentsand their role
inindustry isgiven. Eval uation, reorganization, and monitoring proceduresare becoming
more essential for the success of organizationsin the increasing competitive nature of
the global marketplace. A drastic approach to the quality of organizationsisthe Total
Quality Management (TQM) methodology. It is essentially a concept of changing
organizationsforimproving quality. Thechangesmay occur at differentlevels, including
human services, organizational culture, and the organization’s decision-making pro-
cesses and power bases.

TQM includesthe eval uation of humansintheorganization. Booksin social psychology,
such as by Davis (1969), discuss variables that influence group performance. Such
variables may include: group size, group composition, group cohesiveness, and norms.
Evaluating team performance and individual swithin teamsrequires some substantiated
methodol ogies. Such methods do exist but should be tailored to specific domains (e.g.,
Brannick, Salas, & Prince, 1997). Distributed groupsmay facemoredifficultiesthanface-
to-face groups, asdiscussed in Haywood (1998). Y et, thedigital recordsand CMCtools
may help monitor their work. M ethodol ogies and tools are constantly being devel oped
to assist both managers and members of distributed teams. A major issue in web-based
groupwork isthe collaboration by the distributed partners. Several important questions
to be raised with respect to tele-collaboration are:

i Can (and how) the members of a distributed design team be chosen effectively,
based on understanding of their fitness for tele-collaboration?

i Can (and how) the distributed group memberscooperate effectively and reach their
goal ?

i Can (and how) the difficulties associated with such a process be overcome?

i Can (and how) the process be designed to become effective?

i Can (and how) the process be monitored?

The TQM advocators and others have put a large emphasis on giving the customers a
major voice. Evaluating customer needs and satisfaction is part of modern engineering
and constitutespart of alarger effort of quality control. Quality control hasinfact become
aprofession by itself withtheultimate goal of improvingthe product quality. Quality and
customer satisfaction would not be achieved without a careful and professional design
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process. Engineering design isakey element in the entire modern engineering process.
The designers should put together their knowledge and find creative solutions to a
multiobjective and constrain problem. Moreover, the chosen solution should be com-
petitive and robust to the dynamic nature of the modern market (Fowlkes & Creveling,
1995).

The modern design process requires evaluation and monitoring procedures. These are
essential with theincreasing competitive nature of the global marketplace. Professional
engineerscomplement thedesign processwith design eval uationsat thedifferent design
stages. These aretermed Critical Design Reviews (CDRs). It should be pointed out that
adesignisevaluatedinmany respects, including aspectswith remote, indirect, and direct
effect onthe customers. An early station of the“design evaluation” islocated inthe pre-
design stage of the requirements. Understanding the requirements of the customersand
establishing acompany policy isacomplicated procedure that may dramatically affect
the entire process. Once the requirements are understood, several concepts are com-
monly developed and evaluated. The selected concept, which will be transferred to the
preliminary and detailed design stages, is hoped to be better than the one selected by
the competitors. The entire design and production process is commonly characterized
by some feedback and re-evaluations, and relies heavily on past experience.

A large effort is invested in trying to understand and predict the customer behavior.
Customers' dissatisfaction may require a complete redesign and manufacturing of the
product. It istherefore essential for the success of the design process that the outcomes
of thedesignteamwill beconstantly eval uated for their technical meritsand commercial
values.

Mixing Science, Engineering, and Fun in Current Design
Education

The demand for engineers in the industrial world has increased dramatically with the
information and communication revolution. Countries such as the USA and Japan are
trying to raise public awareness to the significance of engineering and to attract young
peopleto scienceand engineering (e.g., National EngineersWeek, asportrayedat: http:/
/www.eweek.org/). Creighton (2002) overviewed somerecent developmentsand trends
in reaching out to get pupils excited about engineering in the USA. According to her
article, the campaign to bolster engineering education at the pre-college level is just
beginning to provide models that might be adopted by individual school districts to
produce more engineers and make soci ety moretechnol ogy-literate. Pre-college educa-
tion programs and activities in engineering are spreading. Kolberg, Reich, and Levin
(2003) describe in details such a high-school level program in Israel, which has been
successfully introduced in non-technical schools. The program is planned around a
project of designing and building robots. Robots and participating in design contests
seemtobeanatural way to stir theimagination of young people. For example, the program
for Israeli high schoolsisaffiliated with The Trinity College Fire Fighting Home Robot
Contest (Hartford, CT, USA). Citing Moshaiov (2000a), “ The FIRST Foundation (For
Inspiration and Recognition of Scienceand Technology) conductsregional and national
design competitions throughout the United States and it has already expanded to
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Canada. It establishes a bridge between high schools, the industry, and universities.”
Design competitions may serve to support design education at all levels (preliminary,
high school, undergraduate, graduate, industrial training). Furthermore, the contests
bring together design educators, students, industry, and engineering societies. They
promote a shared vision and create an “edutainment” (education and entertainment)
environment, adding afun element into the engineering education process (e.g., Asada,
D’ Andrea, Birk, Kitano, & Veloso, 2000).

For the most part, current engineering education at universities around the globe is
carried out with somebal ance between theory and practi ce. Design courses, projects, and
often contestsare used asthe elementsfor practicing engineeringwhilelearning. Details
on design courses, projects, and often on contests can be found on many of the websites
of engineering programs, and it is beyond the scope of this chapter to review them all.
Observing asubstantial list of such websitesand based on personal knowledge, itissafe
tosay that thereare countlesswaysinwhich design educationiscarried out. For example,
in some prestigious engineering schools, most notably MIT, student participation in
design contestsisactively encouraged. Infact, the MIT 2.007 Design Courseintegrates
a contest within the course syllabus (dating back to the early 70s).

Most engineering societies provide some details about design contests that they
sponsor or acknowledge. The tremendous variety of design competitions and projects
that are availableto studentsreflects, to alarge part, the actual variety of issuesthat are
of interest to current industries. Given that the use of tele-collaboration by engineersis
spreading, it should be expected to have an influence on design educationin the coming
future. Similarly, the trend to start educating for design at pre-college education levels
may also have some effect on the future of engineering education in the long run.

Summary

The above overview of topics does not constitute a complete literature review, yet it
reveals the magnitude and variety of issues involved when dealing with collaborative
productioninengineering education and, inparticular, with tele-collaboration. Industrial
needs are linked with education needs, and a balance between theory and experiencein
engineering education has always been practiced. Modern engineering and CMC
requires a disscusion for better understanding and planning of modern engineering
education. Some basic questions concerning collaborative production in engineering
education are raised and discussed below.

Discussion

Should We Have Design Projects at All?

The time framework of engineering programs may vary according to national and/or
institute preferences. Y et, regardless of the program extent, there is always difficulty
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whentryingto reform. From personal experience, changing the undergraduate mechani-
cal engineering program at Tele-Aviv University (TAU) took six years of extensive
debate and asimilar consecutive period for changing the name and graduate program of
the author’ s department. Moreover, faculty members may dislike changesfor different
reasons, some of which may be egocentric (see, for example, “ Effect on academic stuff”
in Williams and Roberts, 2002). Consequently, any substantial program changes need
strong justifications and careful planning. The need for such debates and planning is
constantly increasing, given the dynamics of modern engineering.

It can always be argued that design projects should not be included in the engineering
education system and that they should belong to on-the-job training. Thisstatement may
look like rhetoric given the general consensus that teaching design and having design
projectsas part of the engineering educationisamust. Thisunderstanding can be easily
verified by searching arepresentative list of websites of engineering programs, and is
reflected inthebackground of thischapter (subsection on Mixing Science, Engineering,
and Funin Current Design Education). Y et, weshould treat theabove argument seriously.
Theunsatisfied critic may suggest that no general knowledgeisacquired duringadesign
project, and therefore they should be abolished. In fact, any project concentrates on a
particular problem, hence the student acquires particular knowledge that may end up
irrelevant to the student’ sactual areaof work. Inthisrespect, some engineering schools
promote astronger link with industries, resulting in contracts with the students and on-
the-jobtrainingwhilestill formally inschool. Thisimprovesthelikelihood of makingthe
design project “no-waist” of time, as the student may end up having alife career in the
hosting company. Thecritic may add that such an arrangement isnot common. Further-
more, given the extreme value of time, the suggestion to abolish design projects should
be taken seriously.

Selecting general and fundamental knowledgethat may proveto bevaluabletothecareer
of the engineer is certainly an important consideration. The days of the Industrial
Revolution in Britain, which involved men who “were for the most part uneducated in
scientificknowledge,” aregone, and scientific knowledge playsan ever-increasing role
in advancing engineering. Moreover, given the competitive nature of modern engineer-
ing, thereisno room for acompromise on knowledge, and professionalismisamust for
survival of industriesand their engineers. Thisisespecially true with the dominance of
multidisciplinary thinking in engineering, which puts pressure on curricula planners.
Considering, for example, mechanical engineering education, we note that possible
related disciplinesinclude electronics, chemistry, material science, biology, computer
science, industrial engineering, aeronautical engineering, civil engineering, and more.
We can easily pick some general course of the fundamental s of related disciplineswith
the hope of significantly improving the ability of mechanical engineering students to
cope with the dominancy of multidisciplinary thinking. Using the same argument, we
should notethat |earning about designisaprocess of acquiring general knowledge about
design, and it is somewhat difficult to properly acquireit without experiencing it while
learning the fundamentals.

General knowledge on design can beextremely val uabl ein modern engineering. Consider
the extreme case of setting up of a start-up by young inexperienced engineers who
possessagreat idea. In contrast to large companiesinwhich aninfrastructurefor design
and design procedures exists, the members of the start-up may need to rely on their
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understanding of the design process and product realization to avoid many possible
pitfalls. Design projectsfacilitatethe devel opment of many important general engineer-
ing skills, such asleadership, organization, teamwork, and the ability to compromisein
agroup decision processwhentime, resources, and knowledge constraintsarefaced and
conflictsmust beresolved. Theseabilitiesare extremely important in start-ups, whichare
likely to havelow structuring of management to theextent of horizontal management, but
also in any engineering career due to modern market pressures. Moreover, knowledge
isreadily availablewith current ICT.

In the future, this will probably be even more profound given potential advancements
such as the expected semantic Web. It is therefore arguable that the focus of future
education should bemoreon“learningtolearn” and acquiring engineering skills, rather
than on knowledge acquired during undergraduate studies. It isrealistic to assume that
individualswith different skills and knowledge will be dynamically assembled into an
extended team via ICT. Their success will strongly depend on their abilities to work
together, rather than ontheir level of individual knowledge. Any individual with agreat
deal of knowledge will be an asset but not a must. Any individual who has poor
collaboration skillswill be aburden. This conclusion is supported by the observations
madein the background subsectionson Social Creativity in Modern Engineering and on
Dominance of Multidisciplinary Thinkingin Modern Engineering.

Design courses, design projects, and contests can contribute to “learning to learn” and
acquiring engineering skills. They present an opportunity for the student to put the
information gathered during studies to practical use and to try to comprehend to what
extentitisvaluabletotheproblem heistryingtosolve. Itisperhapsfor thefirst timethat
thelink isnot sotrivial (in comparison with regular homework). Moreover, for design,
additional knowledgeislikely to be needed forcing the student to learn on hisown. The
recommendationsof The National Board of Engineering Education, asstatedin Dannels
(2002), for a dramatic redesign of engineering curricula toward a more professional,
socially oriented focus, can be met by keeping and even increasing the role of design
projectsinthecurricula. Collaborative production can certainly encourage communica-
tion in the education process.

Insummary, aflexibleand effective combination of | earning engineering principlesand
experiencing somedesign processisnecessary to achieve abal ance between theoretical
knowledge and application skills, including professional communication skills. Design
projects assigned to small teams of engineering students are traditionally used for this
purpose, providing a mechanism for learning by collaborative production. Reforming
such design projects into web-based learning by tele-collaborative production in
engineering education (Tele-CPEE) isin itsinfancy; hence, many relevant issues and
guestions can be raised.

Should We Tele-Collaboratively Produce in Engineering
Education?

The current understanding is that ICT has the potential to strongly impact education-
at-large, spanning the entirelife of the potential learners. In several educational areas,

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



250 Moshaiov

CMC-based tools have reached some maturity. Possible reformation of engineering
education should therefore be addressed, and the question of including learning by tele-
collaborative production is raised. It should be acknowledged that institutes and
individuals may find it difficult to change, evenif technology exists and some possible
meritsmay berealized.

Computers have been used for many years in engineering education for several appli-
cationsincluding, for example, computer-aided design and analysis. Most commonly,
softwaretool sthat wereused inindustry were adapted for such purposes. Itisreasonable
to assume that engineering programs will not oppose CMC because of the increasing
evidence that CMC is used in daily engineering work, as detailed in the background
subsectionon Impact of CM C on Engineering. Y et, the main question should not be“ Will
CMC be used in engineering education?” but, rather, “ Should CMC be used at all ?”

Supported by all the favoring arguments presented on the above question on design
projects, and the current industry trends to form extended enterprises, it appears
reasonable to conclude that universities should strongly promote tele-collaboration.
Moreover, modern competition does not stop at the engineering world. Universitiesare
facing competition asalso, and the distance education capabilitiesthat are spreading by
CM C add anew dimensionto competitionintheeducation arena. Traditional universities
may find that they have to explore tele-collaboration to stay competitive. Technical
education is usually linked to industry, and many of the higher education entities are
involved withindustry-motivated R& D. When considering current sporadic activities of
students' tele-collaboration, asreferredtoin the section on Impact of CM C on Engineer-
ing Education, it becomes apparent that most of it is research motivated. Research
motivationsaretwo-fold, including education and engineering, and acombination of the
two. These “non-pedagogical” motivations appear quite legitimate due to the fact that
engineering educationislinked withthe engineering profession. Currently, theengineer-
ing educational community isinatransition stage expl oring and making decisions about
reforms. It may take awhile before we fully comprehend the capabilities and limits of
introducing Tele-CPEE in engineering. Meanwhile, students may benefit in taking an
activerolein experimenting with tele-collaboration asmotivated by theindustry. It may
open doorsfor them. They can get out of school with an extraedge of knowledgeontele-
collaboration that can make a difference. Yet some caution should be taken. The
uncertainties and risks involved in tele-collaboration in the educational system, at
present, is high. Students may be trapped due to the enthusiasm of universities and
industries to do research. Students should not be exploited, and careful planning must
therefore take place. For example, the edutainment part (see subsection on Mixing
Science, Engineering, and Fun in Current Design Education) may be more difficult to
achieve with reduced face-to-face meetings. Tele-socializing alone may be unsatisfac-
tory to students, and they may prefer not to get involved. Moreover, the entire tele-
collaboration process may be uncomfortabl e for some of them. The possibledifficulties
and risks are well documented in the current literature on CM C in education, and some
relevant references can be found in the subsection on Impact of CMC on Engineering
Education. Moshaiov et al. (2002) provided alist of 11 major difficultiesthat had to be
overcome during their bi-national design project. These can be categorized as manage-
rial, pedagogical, initiation, coordination, and resourcesdifficulties. Giventhe expected
difficulties, andinview of theargumentsagainst theinclusion of design projectsat-large,

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



Web-Based Learning by Tele-Collaborative Production in Engineering Education 251

as discussed above on the general first question, investing in CMC-based CPEE is
guestionable. Itissomewhat difficult toweigh the pedagogical and practical benefitsvs.
the pitfalls and to compare them with current practice. It can be easily argued that the
current design projects should not be replaced, and that tele-collaboration has no
justifiable added value. It can also be claimed that on-the-job training for tele-collabo-
ration should take place and that the industry is better equipped for that. It is probably
the lack of clear resolution of the conflicting forces that requires further studies of the
use of CM C-based CPEE. Perhapsfuture development of tailored CSCL toolsfor design,
which may better support |earning than the existing collaborative design tools (CSCW),
will makethesituation clearer. Having some assimilation strategy seemsimportant due
totheinherent meritsof tele-collaborationin engineering and the research and devel op-
ment forces that may push its use in engineering education systems. Such astrategy is
discussed below.

Should We Focus on Local or on Tele-CPEE?

Thevariability of realizing design projects and competitionsin engineering education,
as described in the background subsection on Mixing Science, Engineering, and Funin
Current Design Education, is both beneficial and problematic. Thisis especially true
when trying to design theinfrastructure and software tools. In contrast to collaborative
learning in general educational settings, the engineering design setting may involve
many possible categories as related to potential partners from non-educational organi-
zations, namely, industries. Moreover, in certain situations, additional stakeholders,
namely, engineering societies, may come into play as explained below. Possible basic
categoriesincludeuniversity-university, university-industry, and university-high school
partnerships. A coalition partnership is also possible in which there are more than two
collaborating parties. In Tele-CPEE at |east two of the parties areremotely located and
substantially use the Web for the tele-collaboration. The above categories should be
understood in relation to possible modes and phases of the collaboration, including
planning, learning-by-production, and assessing. In other words, during the planning
and assessing phases, partners may include, for example, two universities and one
industry, whereasin thelearning phase, the partnersmay involve primarily only thetwo
universities. Similar categories have been suggested in M oshaiov (2000a) with respect
to specially designed competition for tele-collaboration. For projects that may involve
such competitions, additional players may comefrom engineering societies, especially
during the planning and assessing stages. L ocal-CPEE means that partners are located
withinaninstitute and itsvicinity, and therefore they may easily communicate face-to-
facewhen necessary. Incontrast to Tele-CPEE, experiencing L ocal -CPEE meansenjoying
both worlds— CM C and face-to-face. Therefore, it appearsthat much of the difficulties
that may be faced by the students can be reduced by Local-CPEE. Moreover, planning
partnersof L ocal-CPEE may enjoy the samesituation and can thereforebetter handlethe
project especially in critical situations.

Planning and assessing phaseswill commonly involve professors and engineers, but the
inclusion of students may also be considered. Thisis probably easier to implement in
L ocal-CPEE thanin Tele-CPEE. Whil e peer-to-peer assessmentsare commonin collabo-
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ration, theinclusion of studentsin the project planning may require some explanation.
Planning, among other things, means setting the design requirements. Commonly, design
requirements are negotiable in engineering design, and designerstend to re-think them
in accordance with the development of their problem understanding whiletrying tofind
asolution. Thismeansthat if wewant to simulatecarefully real -lifesituations, we should
consider letting the studentsget invol vedin re-planning the proj ect as part of the project.
Inclusion of students in the entire process may also be justified under the concept of
participatory design, where the project planning and execution is considered as a
pedagogical product and the students are the customers. Such an approach seems
reasonabl e considering that student satisfaction is essential for successful assimilation
of new methodologies.

The availability of commercial tools for professional collaboration can accelerate the
ability of both universitiesandindustriesto get organized for Tele-CPEE. Neverthel ess,
caution should be taken, and careful planning may require different strategiesfor Tele-
CPEE vs. Local-CPEE. Theextent of such projectswith respect to thesetwo frameworks
is discussed in the following section.

Solutions and Recommendations

Formally, the processof product development hasseveral stages. Thereare several ways
to model the process, and the following discussion is based on a common process
description with the understanding that several iterations between the stages are quite
common during the industrial realization of product development. Excluding the stage
of revealing the need for the design, the main stages are setting requirements and
understanding therequirements, conceptual design, preliminary design, detailed design,
and manufacturing. In current practice, the extent of students’ projects may vary from
short projects focusing on the earlier design stages to full projects that include
developing aprototype. Inview of theexpected difficultiesin experiencing Tele-CPEE,
it appears reasonable to suggest that short projects will be used in a Tele-CPEE
framework. Short projects, such asdescribedin Moshaiov et al. (2002) that focusonthe
early stages of the design process, provide a way to avoid or at least reduce the
complexities of planning and executing tele-collaboration. This meansincreasing stu-
dent satisfaction and reducing the likelihood of student frustration. Moreover, in such
short projects the focus is on social creativity, which occurs in the conceptual design
stage, and not on the tedious detailed design and manufacturing stages that are
commonly split among the students.

Long and complex design tasks, which contain detailed design and manufacturing of a
prototype, are not simple to realize in educational settings that involve more than one
instituteand requiretele-collaboration. Thisisespecially truewhen the devel opment of
a prototype is included. In contrast to the virtual product created during the design
stages, which can be shared by the remote partners, the prototype produced during the
development stage can’t be shared. Prototype development in Tele-CPEE framework
means harsh splitting of the tasks with reduced pedagogical benefits and increased
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difficulties. Such long projects may therefore be better handled in a Local-CPEE
framework beforeattemptingto employ Tele-CPEE.

Future Trends and Resear ch

Thetrend to introduce pupilsto engineering at the primary and secondary levelsand the
possibility that most of the futurein-coming college studentswill have previousdesign
experience may reach a level requiring higher engineering education to be revised
accordingly. In such a case, the previous design experience of in-coming students may
affect decision makersin the higher engineering educational systems when discussing
the necessity and extent of future design projects.

Reforming design education for tele-collaboration may be accelerated due to the
availability of toolsfor tele-collaborative design, which are devel oped for theindustry.
Research should be carried out on the added pedagogical benefits when considering
CM C-based CPEE fromthe student point of view. Towhat degreeindustrial toolswill be
adequate for the educational setting should be explored. The potential of specially
developed tools for Tele-CPEE and their design should also be investigated. Another
important ongoing issue isthe strengthening of the team members’ semantic communi-
cation by tailored groupware. From acybernetic point of view, “closing theloop” using
users and process model s requires problem definition. Isit education for collaboration
intheindustry, or education for individual understanding of the design process? Do we
focus on education for achieving better design, or for achieving better designers? To
what extent doesacorrel ation exists between team assembly, team performance (during
the process), and the product quality? — an important open question that will require
not just definitions of metrics, but also extensive studiesto answer. Towhat extent will
we be able to analyze communication during design and use it to improve the design
process and outcome? It is noted that a mixed text and image analysis may be required
to approach some of these questions, reflecting the mixed communication used by
engineers.

Conclusion

Worldindustry ischanging rapidly. Both small and |arge manufacturershaveto respond
quickly to market demands. Organizations are increasingly forming joint design and
manufacturing teamsthat are not necessarily i solated within one company but areformed
by cross-functional, multicompany, and multinational teams. The extended enterprise
involves, among other factors, the key elements of tele-collaborative design and
prototype development. Globalization and the associated trend towards an intensely
competitive and rapidly changing business and engineering environment have acceler-
ated the development of novel collaborative design tools and methodologies. These
changes should be accompanied by a discussion, such as given here, on the possible
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revision of the relevant educational and training issues, particularly education for
engineeringtele-collaboration. Engineersshould betrainedintherelevant technol ogies,
becomefamiliar withinternational cooperation and networking, and devel op communi-
cation skills that withstand multicultural and multidisciplinary environments. Design
projects assigned to distributed team of engineering students provide a mechanism for
learning by tele-collaborative production.

An extensive review of the different aspects of CMC in engineering is given in this
chapter. Several fundamental questions have been raised on the necessity of design
projects and tele-collaboration in engineering education. At present, it appears unclear
to what a degree the efforts needed are worth the added pedagogical benefits when
considering CMC-based CPEE from the student point of view. Careful planning is
recommended and adistinction should be made between two major frameworks: L ocal -
CPEE and Tele-CPEE. Finally, itisconcluded that short well-planned projectsmay better
suit the latter.
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Chapter Xl 11

Rdeational Online
Collaborative
L ear ningM odel

Antonio Santos Moreno
Universidad de las Américas Puebla, México

Abstract

This chapter describes an instructional online collaborative learning model that
addressesthe phenomenon froma systemic human relationsand inter action per spective.
Its main purposeisto aid studentsin their social building of knowledge when learning
in a CSCL environment. The model argues that knowledge building in a networked
environment is affected by the communication conflicts that naturally arise in human
relationships. Thus, the model is basically proposing a way to attend to these
communication conflicts. In thisline, it proposes a set of instructional strategies to
develop the student’s meta-communication abilities. The concepts and instructional
suggestions presented here are intended to have a heuristic value and are hoped to
serve as a frame of reference to: 1) understand the complex human patterns of
relationships that naturally develop when learning in a CSCL environment, and 2)
suggest some basic pedagogical strategies to the instructional designer to develop
sound online networked environments.

| ntroduction

Computer-Supported Collaborative Learning (CSCL) has been an important emerging
research paradigm for the field of educational technology for almost adecade. Through
these years, most of the researchers working in this area have been optimistic about its
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benefitsto education (see Harasim, Calvert, & Groeneboer, 1997; Jonassen et al., 1997,
Stahl, 2002b; Willis, 1994). The main purpose of the CSCL field has been to offer
innovative instructional strategies to avoid the low-level type of learning related to
I nternet correspondence courses (Comeaux, Huber, Kasprzak, & Nixon, 1998).

Research resultshavebeen promising; the studiesmadeintheareausually show positive
outcomes. For example, research has been done to prove that students develop their
higher order mental abilitieswhen they learn collaboratively online (Archer, Garrison,
Anderson and Rourke, 2001; Arnseth, Ludvigsen, Wasson and M grch, 2001; Bonk and
Reynolds, 1997; Wang, Tzeng, & Chen, 2000); other authors have emphasized the
collaborative aspects of online communication when students |earn asynchronously as
opposed to face-to-facelearning (Ellis, 2001; Hiltz, 1998; Napierkowski, 2001); others
have focused their research questions on administrative variables like the different
group compositions, which usually show higher achievement for heterogeneous groups
(Bernard and Lundgren-Cayrol, 2001; L ee and Chen, 2000; Nagai, Okabe, Nagata and
Akahori, 2000).

Despitetheseresults, Lipponen (2002) hasraised somevery interesting i ssues question-
ing CSCL research; he states that there is no agreement about the concept of collabo-
ration and that “ ...there existslittle research on how students participate in networked
mediated collaboration” (p. 75). Specifically, it is not yet clear how students build
knowledge collaboratively in asynchronous communication activities.

According to his comments, on the one hand, it is possible that most of the positive
results shown so far could just be confirming the collaborative learning’s effects on
achievement, whether studentsarelearning or notinaCSCL environment, aresult fully
documented intheface-to-facecollaborativelearning literature made avail able by well-
known authors like Johnson and Johnson and Slavin.

Inaddition, judging fromtheliteraturereviewedinthischapter, it appearsthat not many
research projects have considered the importance of understanding knowledge as
something that islocated in the group asaresult of the activities donein the group; that
is, knowledge isin the community rather than the individual, as studies done under the
social constructivism perspective would suggest (see Imel, 1991; Resnick, Levine,&
Teasley, 1991)

Consequently, the group’ s shared cognitive processes related with the social building
of knowledge in atechnologically supported environment are not entirely understood.
In order to contribute to this understanding, the present chapter describes an instruc-
tional online collaborative learning model that addresses the phenomenon from a
systemic human rel ationsand i nteraction perspective. [tsmain purposeisto aid students
intheir social building of knowledgeorintheir “relational cognition,” aconcept that this
chapter suggests, that means that cognition iswithin human interaction when learning
in aCSCL-networked environment. To achieveits purpose, the model incorporatesthe
ideathat the students’ relational cognition is affected by the communication conflicts
that naturally arisein human relationships. Thus, the model ishasically proposing away
to attend to these communication conflicts.

For thismodel, | earning happensinsideasocial environment wherelearners experience
acomplex set of different types of relationships when working together to accomplish
acommontask. Thus, when studentsbuild knowledge collaboratively, they arebasically
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engaging in communication-learning and relational-cognition circuits, as well as the
conflictsthat naturally arise within them, which affect the quality of their learning. For
example, when a distance-education student learns in a group, he might feel that his
opinionsare not being respected by therest of the group’ smembersand, for thisreason,
he may decidetowithdraw fromthelearning task instead of communicating hisfeelings
to others.

Therefore, withtheintention of addressing these communicationandrelational conflicts,
the model proposed in this chapter is based on literature done in the fields of CSCL,
collaborative learning, constructivism, and systemic communication.

The model’ sessenceis based on the proposition that—to solve the communication and
relational conflicts described above-the instructional designer should look for more
profound and meaningful changesin the student, and that thisisachieved when students
developtheir meta-abilities, that is, 1) theability to meta-communicate, or communicating
about how we communicate; 2) meta-learning, or learningtolearn; and 3) meta-cognition,
or thinking about how we think and about how we feel.

The model presented in this chapter is basically focused on developing the learners’
meta-communication abilities. To thisend, it includes a set of instructional strategies,
itisexpected that future versions of the model will also incorporate metacognitive and
learning to learn strategies.

The instructional strategies to promote the students’ meta-communication abilities,
because of their “meta’ nature, are called second-level type strategies by the author. |
propose that all learning experiences should have a second level where students can
developtheir meta-abilities.

Theinstructional strategiesto devel op meta-communication abilities presented hereare
based on the five axioms of human communication devel oped by Paul Watzlawick and
his colleagues (1967) at the Palo Alto Mental Research Institute. Their research results
were considered relevant to understanding the online learning phenomenon because
they addressissues such asthe differences and conflicts between digital and anal ogical
communication-animportant concernwhen learning online because most of the commu-
nication is done in writing (digital), but this writing, at the same time, communicates
feelings and emotions (analogical).

Although thisrelational model isstill initsinitial stage, the concepts and instructional
suggestions presented here areintended to have aheuristic value and are hoped to serve
asaframe of referenceto: 1) facilitate understanding of the complex human patterns of
relationships that naturally develop when a virtual community interacts during a
collaborative learning process; and 2) based on those understandings, suggest some
basic pedagogical strategies to the instructional designer to develop sound online
collaborative-learning environments.

Thechapter startswith ageneral view of thetheoretical background of theareaof CSCL,
of the field of collaborative learning, and of the constructivist epistemology to form a
frame of reference to situate the Relational Online Collaborative Learning Model
presented here. Thereisaspecial focusonthesocial and cultural linesof constructivism
due to the relational nature of the model and to introduce and explain the concept of
relational cognition; both serve as the starting point for presenting and discussing the
set of conceptsthat provide a base for the model. Then, Watzlawick”s Five Axioms of
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Figure 1: Justification for the model.

Problem

Computer-Supported Collaborative Learning is an activity where
humans engage in multiple communication-learning and
relational circuits.

Asin any activity where humans interact with other humans,
communication and relational conflicts arise.

Communication and relational conflicts affect the students’
process of relationa cognition or social knowledge building.

!

Theoretical Frame of Reference to address the problem

CSCL / Collaboratively Learning / Constructivism /
Watzlawick’s Five Axioms of Human Communication

l

This Chapter’s Solution

Relational Online Collabor ative L earning M odel
Communication and relational conflicts are solved by developing
the students’ meta-communication abilities.

For this, assumptions and second-level instructional strategies are
proposed.

Human Communication are described, which serve as the basis for introducing the
model’ s assumptions and the proposed instructional strategies (See the model’s justi-
ficationinFigurel).

Theor etical Backgr ound

Computer-Supported Collaborative L earning

As said at the beginning of the chapter, CSCL has been part of the educational
technology fieldfor almost tenyears; it combinesthe areasof CooperativeL earningwith
Computer-Assisted L earning (Graves& Klawe, 2002). Liponnen (2002) affirmsthatitis
afield of study “...focused on how collaborative |earning supported by technology can
enhance peer interaction and work in groups, and how collaboration and technology
facilitate sharing and distributing of knowledge and expertise among community mem-
bers’ (p. 72).

Gerry Stahl (2002a), states that 1) collaborative knowledge building, 2) group and
individual perspectives, 3) mediation by artifacts (linguistic, cognitive, cultural, physi-
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cal, and digital), and 4) interaction analysis are four themes that should be interrelated
toformthetheoretical frameof referencefor thefield of CSCL. Thefour havebeen studied
independently in other areas of research, but putting them together givesamore coherent
perspective to CSCL and shows how rich and complex itis.

In terms of the Stahl (2002a) proposition, the model described in the present chapter
mainly addresses Themes 1 and 4; thatis, itissuggesting how learnerscanincreasetheir
abilitiesfor knowledge building through analyzing and i mproving the human communi-
cation relationships that naturally develop when humans interact. The model is espe-
cially focused on addressing the communication difficultiesthat predictably arisewhen
humans learn together, such as misunderstandings, competition, and relationship
conflicts- problemsthat are seldom considered in the collaborative-learning literature.

Collabor ative Learning

Collaborativelearning hasbeen present inthe educational discussion for morethantwo
decades. It has grown as an important learning model and as a rather big set of
instructional strategies. Research results have been mostly positive regarding the use
of collaborative strategies inside the classroom. The belief is that students benefit
academically and socially when working together to achieve a common goal. Some
leaders in collaborative learning research like Johnson and Johnson (1982, 1990),
Johnson, Johnson, and Holubec (19944, 1994b); Slavin (1990, 1995) and Sharan (1990,
1994) have madeimportant contributionsinthisarea; for example, the concept of positive
interdependence, which stresses the synergy that is developed due to the interactions
among the parti cipantsby having learning outcomesbeneficial to both theindividual and
the other group members. Johnson and Johnson (1994a) also introduce the notion that:

Placing socially unskilled individuals in a group and telling them to cooperate does
not guarantee that they will be able to do so effectively. Skills such as leadership,
decision making, trust-building, communication, and conflict management must be
taught just as purposefully and precisely as academic skills. (p. 6).

Johnson and Johnson (1994a) have identified threetheoretical perspectiveson collabo-
rativelearning research:

1) Social Interdependence Theory, which sees the group as a system where the
social structure affects the individuals' interactions;

2) Cognitive Development Theory, mostly related to the works of Piaget and his
worksin genetic epistemology. Piaget assumed that the process of cognitionisan
interaction between heredity and environment (Driscoll, 2000), and that
individuals, wheninteracting, encounter cognitive conflictsthat haveto besolved,
this being the intrinsic motivation to exchange information; and

3  Behavioral Learning Theory, which basically stresses the importance of
extrinsic group reinforcers and rewards on learning and the analysis of conduct
between group members.
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Themodel discussed inthischapter would mostly fall under the social interdependence
viewpoint becauseit stressesthe rel ational aspects of collaborativelearning. However,
it also has strong influence from the cognitive perspective because it uses the posture
of the constructivist epistemol ogy, not so much fromthebiol ogical aspects, but fromthe
social approach.

In general, research contributionsin this area are solid and are beneficial to the design
and application of collaborative-learning strategies. However, most of those suggested
for group learning focus mainly on structural or administrative variables (Duffy &
Cunningham, 1996), such asstudent distributionintermsof gender, abilities, etc.; ways
to ensure that all memberswork the same; waysto physically arrange the classroom to
facilitate group work; the assigning of roles among members; the importance of speci-
fying desired behaviors; ideas for monitoring and evaluating, etc. These strategies are,
without a doubt, very useful to the teacher who wants to establish sound collaborative-
learning processes, but they are not sufficient inthemselvesdueto their structural basis
and can be characterized asfirst-level strategies. The strategies proposed in this model
aregoingtobecalled second-level strategiesbecauseof their different or “meta’ nature,
namely, communicating about how we communicate, and because they will be applied
for the meta-development of the students learning in a group. Some of the strategies
recommended by theliterature could fall into this second- level category; for example,
among thefiveessential elementsrecommended by Johnson and Johnson (1994a, 1994b)
for designing good student cooperation is Group Processing, where members discuss
how they areworking in the group and how they are achieving their learning tasks. This
is an example of a second-level strategy because students are in fact making a meta-
analysis of their activities as members of a group.

TheRelational OnlineCollaborativeL earning Model, then, isaiming at thedevel opment
of studentshby fostering their cognitiveresourceswheninteracting with theenvironment
and with other human beings, that is, when they engageinwhat can becalled arelational
process of cognition. The next paragraph will explain this concept and its links to the
constructivist epistemology.

Constructivism

Although there are several approaches to constructivism, what is most relevant is that
this epistemology is an important philosophical turn. First, instead of believing in the
existence of a reality outside the subject, constructivists assume that we invent or
construct it through experience and, most important, that we do it with others. This
apprehension of what and how we know putsin anew light to the way we understand
knowledge and, of course, learning. For example, if thelearnersbuild their own unique
interpretations of the world, then most of the responsibility (ability to respond) of the
learning processfallsonthelearner. Moreover, asthisisat the sametimeasocial process,
thencognitionismerged withinitandwemust “...analyzethewaysinwhich peoplejointly
construct knowledge under particular conditions of social purpose and interaction”
(Resnick, 1991). Thus, we can talk of arelational process of cognition or, to be more
specific, my cognition, your cognition, and therelational cognition. A relational process
of cognitionwill occur every timeagroup of studentsinteractscollaboratively to pursue
an educational goal.
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Conceptually, relational cognition isamaost synonymous to what Resnick, Levine and
Teasley (1991) would refer to as socially shared cognition. However, we prefer to talk
about arelational cognitionto emphasizethat theinteraction or sharing includesnot just
mental, but behavioral, communicative, emotional, and even spiritual aspects. This
concept of relational cognition isat the very essence of the Relational Online Collabo-
rative Learning Model.

The Relational Online Collaborative
Learning M odel

In addition to the concept of relational cognition, the model will be described by first
introducing the conceptsof communication-learning circuits, second-level instructional
strategy, and meta-devel opment, which will serve asthe general base for the suggested
instructional strategies. These will be presented as emerging from Watzlawick’s five
axioms of communication (Watzlawick et al., 1967) and from aset of assumptions.

Communication—Learning Circuits

The model views the CSCL experience as a group of learners within a virtual social
environment engaged in relational cognition processes mediated by communication
technol ogies with the aim of completing an educational task (See Figure 2).

When thinking in terms of relational cognition processes, we can see the experience of
learning online in adifferent light; this allows us to identify many circular patterns of
human relationships that we just ignored before, regarding them as irrelevant, because
we basically stressed the linear part of the process, i.e., teaching. The model sees the
online learning experience as a system where all actors such as teachers, students,
teacher’ sassistants, etc., interact within asocial environment influencing each other all
the time. These mutually influential relations could be done in many ways: speaking,
writing, with gestures, and using all kinds of signs and media. In other words, commu-
nication circuits are established, as opposed to the more traditional sender-receiver
dualistic model of communication. Thiscircuit perspectiveisakey concept of themodel;
itistaken from theidea of Dewey (1896) that the total act precedes any discrimination
of stimuli and response, very much in tune with systemstheory. From this perspective,
then, it is not important to ask who originated the process of communication, just that
it happened, and that thewhol e processiscomposed of amyriad of circuits, which, using
Kraussand Fussell’s (1991) concepts, form ashared communicative environment with
the main purpose of generating social knowledge.

Inthismodel, weareinterested in the multiplecommunication circuitsthat are naturally
created when pursuing alearning endeavor with others, so we can call them communi-
cation-learning circuits. These circuits happen inside a social environment where
learners experience a complex set of different types of relationships when working
together to accomplish a common task. The idea is to understand the nature of these
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Figure 2: The relational online collaborating model.
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relationships and, from there, suggest pedagogical strategiesto facilitate collaborative
onlinelearning.

InaCSCL environment, all of thecommunication circuitsaremediated using all types of
technologies, thus we must add the role of mediato the formulation of this model. For
exampl e, thecommuni cation of gestureswould bedifficultinalearning-communication
circuit usingemail or telephonein anaudio conference. Inthisline, Rochel eau and Santos
(2002) discuss the technological and cognitive aspects of media, both important when
studentsarelearning online. The technological aspect affectsthe decisions made about
which technology could be used to support the process of teaching and learning.
However, duetothenature of the Relational M odel, the cognitive aspect of mediaismore
relevant to it; that is, media can be used to support cognitive processes in such a way
that they can become cognitive partners with the learners, instead of just serving them
as mere devicesto deliver the traditional ways of teaching and learning, i.e., unidirec-
tional transport of information. From thisviewpoint, media, then, formsanintegral part
of thelearning environment acting ascognitivetools(Jonassen, 1996) aiding the process
of relational cognition.

Second-L evel Instructional Str ategies

The instructional strategies proposed here are intended to be used for an online
collaborativelearning experience having thefollowing basic structure: first, thereisan
explicit learning task (See Figure 3), which acts asthe |eader of the whole process, and
second, thereisagroup of persons (teachersand learners) who interact with the purpose
of attaining that task?.
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Figure 3: The learning microcosm.

Thisstructureispresented hereinaseemingly simplisticway. Obviously itisnot; rather,
itisacomplex microcosm where learners and teachers share more than just the goal of
completing the task. In fact, they construct knowledge and their identities as persons
(Lipponen, 2002) within acomplex web of relational cognition circuits.

The model introduces the notion that there are two different levels of instructional
strategies (1S). Both would have the basic purpose of changing the learning status of a
student from one state to another, but first-level strategies move the learner from one
point to another, whilethe second-level instructional strategies seek achangein change
of position, or meta-change (Watzlavick, Weakland, & Fisch, 1974). For example, in
motion, first level would be a mere a change in position, while a change in change of
motion would be acceleration. Thus, first-level instructional strategies help move the
learner from one learning state to another (a higher one, hopefully) while second-level
strategiesintend to accel erate the change by producing more profound and meaningful
changes in the student. The perfect example of the second type would be strategies to
develop metacognitive abilitiesin the learner. An example of afirst-level ISwould be
“When learning collaboratively, the teacher should always evaluate individual and
group work.” While asecond-level onewould be“Make sureto have discussionswhere
your students communicate among themselves about how they communicated during
thetimethey were doing thelearning task.” All theinstructional strategies presentedin
thismodel are at the second-level because there are already many first-level strategies,
and, aswesaid, second- level instructional strategies produce more significant changes
in the students. This notion of second-level instructional strategies is a new idea
presented in thischapter and, therefore, it still needs research evidenceto be supported.

Two Levels of Instruction

Wedo not meanthat first-level | Sare not important or that they should not be employed
by an instructional designer. The general advice for the designer would beto include a
sort of second-level of instruction, where second-level instructional strategies are
applied so that students can reflect on how they learn, how they communicate, etc. The
strategies suggested are presented so that, when applied, the probability increases that
the students’ learning will have a positive change. However, the speculation of this
model is that learning cannot be qualitatively changed when using only first-level
strategies, such as“Make sure that students' teams are formed with no more than five
members.” or “ Assign collaborative and individual tasksto make surethat every student
ends up working as hard as everybody else.”
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The model identifies three categories of second-level strategies corresponding to the
following types of human abilities: 1) Meta-Communication, or communicating about
how wecommunicate; 2) M eta-L earning, or learningtolearn; and 3) M eta-Cognition, or
thinking about how wethink and about how wefeel (See Figure4). Becausethelast two
have been thoroughly discussed in the literature and, due to the relational nature of the
model, most of the discussion presented here is dedicated to Meta-Communication.
However, thethreeareintricately related, i.e., when devel oping one, the othersare al so
developed. Future versions of this model will incorporate the three categories.

M eta-Development

Dueto their “meta”’ quality, we can say that the main purpose of the second-level type
of strategiesis to allow the meta-development of students (See Figure 4). One of the
assumptions here is that, by meta-developing, students would develop the type of
abilities that would allow them to surpass the lack of non-verbal communication that
mostly characterizes online learning. We humans, when interacting with our fellow
companions, usealot of nonverbal types of communication; we use gestures, move our
hands, our eyes, etc., to send all types of messages. However, in acomputer-supported
environment most of the communication is based on written language, which is not
enough to form a complete human interaction system.

Assaid before, the Relational Online Collaborative L earning Model stressestheimpor-
tance of having asecond-level of instructionin any type of online course where second-
level instructional strategies are applied. This is important in any type of learning
experience, but is even more important in an online experience because most of the
communication isdoneverbally.

In this line, then, the general advice for the designer would be to have two layers of
instruction, with both happening all the time during the whole course (See Figure5). In
one, all thecontent instruction and thefirst-level strategiesfor collaborativelearning (or
some other pedagogy) can be applied. And in the other, the second-level type of
strategieswould beapplied, during which students can learn more about themselvesand
how they learn and behave in a group as they reflect on how they learn, how they

Figure 4: Meta-devel opment.
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Figure 5: Two levels of instruction.

Second Layer
Second level strategies:
collaborative learning
for Meta-development \

N\

First Layer
o First level strategies:
collaborative learning
management
e Content Instruction

communicate, how they think, etc. For thismodel, thistypeof self-knowledgeisasvalid
as that related with the course content.

In Figure 5, an upside-down triangle was used to suggest that second-level strategies
should beused much moreoftenthanfirst-level oneswhenlearning online. Thisproposal
will obviously decrease the time available for the teaching of the content matter.
However, the premise hereis that studentswill in fact be gaining, because they would
be devel oping the kind of meta-abilitiesthat would enhancetheir capacities as students
and as human beings in general.

I nstructional Strategies

Aswe havediscussed, thelearners' communication-learning circuits are at the essence
of thismodel; therefore, we have adapted parts of the theory of human communication
developed by Gregory Bateson, Paul Watzlawick, and their colleagues at the Palo Alto
Mental Research I nstitute (Watzlawick, Bavelas, & Jackson, 1967),%to understand their
nature and dynamics and, from them, suggest a series of instructional strategies.

First, each axiom is presented and explained; then, from it, a group of assumptions are
suggested to serve asthe basis for the instructional strategiesthat are finally given for
the designer of an online collaborative-learning environment.

The assumptions and the strategies recommended here are intended to have a heuristic
value due to the initial stage of this model. The reader will notice that many of the
assumptions and strategiesthat can be applied to more than one axiom are separated for
clarification. But, it is possible to apply a strategy to solve more than one relationship
problem, pertaining to one of the axioms, at atime.
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Axiom 1: The Impossibility of Not Communicating

In the interaction with others, one cannot not behave and, if all behaviorsinform, then
one cannot not communicate. Thisaxiom extendsthe concept of interaction between all
actorsinthesystemtoincludeall possibletypesof behaviors, and still characterizesthem
as communication circuits even if one of them decides to stay as a mere observer. For
example, by not participating in a certain chat discussion, a student would still be
influencing the group. She or hewould still be sending amessage, perhapsthat they are
experiencing sometypeof confusi onwithinthemselves, with thelogisticsof thecourse,
or with the content. From this idea, it follows, then, that even when some mutual
miscommunication or misunderstanding occurs, we can still call that interaction a
learning circuit. Therefore, for our model, all typesof interactionshavethe samelearning
value. That is, even the interactions that are not (at |east apparently) directed towards
the learning goal would still be adding elements to achieveit.

Seemingly, this posture of accepting all communication circuits as part of thelearning
experience hindersthe management of an online course becausetherewould betoo many
to haveunder the control of theteacher. Thisisnot so, becausewhat weareinfact saying
isthatitisthesocial system asawhole—students, teacher and resources— that isaiming
for the goal and is following the path to learning; thus, most of those interactions are
experienced and regulated by students themselves. On the one hand, this posture adds
uncertainty to the system, but, on the other, it also presupposes a teacher with plenty
of confidenceintheability torespondto their students, i.e., their responsibility. For the
designer of anonlinecollaborative-learning environment, thismeansthat it isimportant
to build alearning space where confusion and errors are welcome and never punished.

Assumptionsthat emerge from thisaxiom include:
i All behavior isrelevant to learning.
i All types of interactions have the same learning val ue.

i The more students are conscious of their behaviors and what they mean to them
and to the system, the greater the quality of the collaboration.

i The more students trust the system, the greater the quality of the collaboration.

i Relationship problems are best solved by the students themselves.

Some strategies for teachersin an online collaborative-learning environment:

i Follow any behavior with care, becauseit can becomeanimportant indicator of the
successor failureof thewholegroup. For example, if astudent working onacertain
team decides to drop out of the learning experience, inquire into the situation by
sending him and therest of histeam an email investigating what could bethe matter.
Thissystemic view isimportant because his action might affect not just the work
of the team but that of the whole course. The amount of behavior to take care of
in adistance course could be staggering, thusit would berather difficult tofollow
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thisstrategy for asingleteacher. However, itiscommonfor an onlinecourseto have
several teacher assistants; one could be dedicated to this task during the whole
course.

i Have sessions where students reflect on their behaviors. At the beginning of the
course, have achat session where all students openly state the different waysthey
usually behave when working in a team. This experience can be done in many
different ways, for example, using a questionnaire so that they can identify their
own style of working in agroup. Or else develop a case to which they can relate
and then have a chat session where all openly discuss how they learn in a group.
Thebasicintentionisto aid the studentsin gai ning consciousness about how they
behavewhenthey learn collaboratively. Inthisway, they canrealize, for example,
that they always like to be the leader in a group, or that they tend to wait before
talking, or that they feel more comfortable when somebody el se doesthe |eading.

i It isimportant not to have the second-level experiences directly tied to the grade
of the student. The ideais that students not feel judged in any way and that they
feel freeto expressfeelingsand information about themselves. A message stating
this could be sent to the students at the beginning of the course to establish a sort
of contract, and it can be reinforced during the course duration. Students would
only believeinand understand trust by experiencingitintensely during the process
of learning.

Axiom 2: The Content and Relationship Levels of Communication

In any type of interaction there aretwo levels of communication. At onelevel, commu-
nicants convey the content; at the other, they say something about that content. This
second level, or themeta-communicationlevel, isaffected by thetype of relationship that
the communicants have or are establishing. For example, when ateam of five students
isinteracting via email to solve a problem collaboratively, one of them might decide
(without communicating it to the others) to go to the library and start researching some
data for the problem, but when the others find out they get mad at him or her. These
studentsare agreeing at the content level, i.e., itisagood thing to research datato solve
aproblem, but disagreeing at therelationship level, i.e., do not do it without informing
the others. In this group, a rule had been established at the relationship level (but not
openly).

Unfortunately, most peoplearenot aware of thetwo levels, thus, the disagreement within
the team of studentswill affect their learning unlessthe processisclarified for them or
they are taught how to do it. Here what is desirable is not that students agree at both
levels, but that they “agree to disagree”; that is, they understand and accept that others
can have different viewpoints.

The above exampleillustrates how agroup of people always devel opsrules of relation-
ship from the start. M ost of thetime, these rules are not openly established; rather, they
develop from each member’ s past experience and from the combination of thesein the
new relationship. Most, if not all, of thecommunication of content betweenthe members
of thisgroup isaffected by theserulesof relationship. Thus, alot of relationship troubles
can emergeif they do not cometo the open so that they can be accepted or changed, i.e.,
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negotiated. When students are negotiating their rules of relationship asagroup, we say
they are meta-communicating. At thissecond | evel they meta-communicateinformation
about the type of message that is being sent and how it should be taken.

The relationship part, then, clarifies the content part of communication. For example,
compare thetwo following messages that ateacher might send by email to his students:
1) “Please make sure to finish your essays before the established deadline,” and 2)
“Finish your essays before the established deadline!” Both messages have more or less
the same content but show two different types of relationship. It is rather easy for
communicants to confound the two levels; it might happen that some students, when
receiving the second messagefromtheir teacher would feel offended becausethey expect
ateacher to always be kind when communicating with them.

Thedesigner should include, as part of the course, | earning experiences where students
develop the ability to identify the two levels of communication and how to solve the
common mistake of confounding them. That is, teach them how to communicate about
their communication, or, in other words, how to meta-communicate.

Also, thisaxiom of communication can beapplied tothe subject matter itself; for example,
two pieces of content like“a” and “b” are differently qualified by a“+" connector put
between them than by a“-". So, the content that the student decodes should be designed
includingindicatorsof relationshipaswell. Thatis, they should betold how torelatewith
and how to process the information.

Assumptionsthat emerge from thisaxiom include:

i Therelationship level qualifiesthedigital part of the communication.
i When learningin groups, membersalwaysdevelop rulesof relation fromthestart.

i The nature (stated in rules) of the relationship among actors affects the way the
content is learned.

i The more clearly the rules of relation among actors of a course are stated and

negotiated, the fewer relationship difficulties between the group members and,
thus, the better relational cognition processes.

i The earlier the rules of relationship are stated, the better.

i Therearerulesfor thehuman communication and al so for the human-subject matter
relationship.

i Themoreexplicit therulesof relation are between studentsand subject matter, the
less ambiguousit isfor them.

Some strategies for instructorsin an online collaborative-learning environment:

i Students should gain consciousness about the difference between content and
relationship. If it isthefirst timethey are encountering these concepts, give them
alearning experience wherethey can understand the difference. Thiscan be done
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inmany ways. For example, it can beassimpleasgiving them somereading materials
tostudy thisdifference, or, better yet, designing aconstructivist | earning environ-
ment where they can experience the difference. For example, send all the class a
piece on the Mexican revolution and another on the Russian revolution (or any
other type of content). To half of the class, al so send another piece of information
where awriter says how similar both are, and, send the other half adifferent piece
stating how different therevolutionsare. Then, let all studentsdiscussthe subject
matter in a chat session without telling them the differences. Following the
discussion, makethemreflect on how differently onehalf of theclassrelatedtothe
content as compared to the other half. Inthisway they canidentify the differences
between content and relationship.

i Teach students how to meta-communicate. Form discussion groups regarding
some of the content of your course, and, at certain time intervals, stop the
discussion and ask them to communi cate about how they are communicating. M ake
themrealizethat at themeta-communicativelevel itisalmost impossibletotell lies.

i At the beginning of the course have achat session where all students discusswhat
they see as the rules of relationship that would be followed during the class; that
is, among students and other students, with the teacher and assistants, and even
between teacher and his or her assistants. An example of thistype of rule would
be: “The teacher, not the students, is who decides the pace and direction of the
whole course,” or vice versa. Consequently, all the actors have the opportunity to
negotiate the rules of relationship.

i If it comesto your attention that a certain group is having relationship troubles,
haveitsmembersdiscusshow they have been communicating. Ask themtoclearly
identify the errorsthey have maderegarding their relationships. Also, ask themto
openly clarify and negotiate their rules of relationship.

i Design the content so that it includes information of the relationship level. If the
content is available online in written form (or some other way), always include
information in how students could relate (there could be more than one way) with
that subject matter. Clearly separatetherelationshipinformationfrom the subject
matter, so students can soon learn how to use it as an aid for their learning.

Axiom 3: The Punctuation of the Sequence of Events

Aswehavesaid, thelearning systemiscomposed of amyriad of communication-learning
circuits, where, due to the systemic perspective, one cannot really say who started or
finished a circuit. However, each person introduces a personal punctuation of the
sequence of events that he or she experiences during a certain learning process. By
punctuation, we mean that each person believes that the communication started at a
certain point in time, and another might think it started at adifferent one. These diverse
personal punctuations could hinder learning because each person believes that his or
her punctuation is the right one.

For exampl e, workinginateam, astudent decidesto takeamore passive attitude because
he feels that the rest of the group makes all the decisions regarding the learning task
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without considering his point of view. The group, on the other hand, decidesto ignore
him becauseit feel sthat heistoo passive. Inthisexample, thetwo different punctuations
are patent: the student is passive because he sees the group’ s action of ignoring him as
the cause of hispassivity, and theteam punctuatesthe processasif hisactionisthe start
or cause of itsresponse of ignoring him. Who isright? It does not matter. The fact that
the discrepancy existsiswhat matters and that they need to meta-communicateto solve
their differences.

Another example- itiscommoninagroup that somestudent, dueto hisor her personality,
endsup doing most of thetask’ sworkload. Hefeelsbadly about it and thinksthat hedoes
not really like collaborative learning, but he feels obligated to make the effort because
he thinksthat the rest of the team islazy. Now, the rest of the team members think that
they let him do the entire job because, from the start, he disqualified most of their ideas.
The difference of punctuation is clear: on the one hand, the student thinks he does the
whole job because the rest are lazy and, on the other, the team thinks they let him do it
because hewould not | et them cooperate. Again, neither of thetwo punctuationsisright
or wrong, but students need to become aware of the difference. Through meta-commu-
nicating this team could get to the root of the relationship problem. That is, through it
they couldrealizethat what ishappeningisthat the student wanting to dothewholework
hasno confidencein othersand that for themit isvery comfortableto et somebody else
do the job.

For thisaxiom, designerscould plan |earning experiencessimilar to the onesfor Axiom
three. However, instead of focusing on the content-relationship aspects of the team’s
relationship, he or she should focus on opening spaces for students to understand that
itispossibleto havedifferent punctuationsfor any set of communication circuits. Also,
when differences do happen and go unnoticed, the way to solve them is through meta-
communication.

Assumptionsthat emerge from thisaxiom include:

i When learning in groups, members always devel op their own punctuations of the
process.

i Through meta-communication students identify their different punctuations and
also the roots of those differences.

i Theclearer the punctuationsare, themoreefficient thegroup’ srelational cognition
processes are and, thus, their social learning.

i New differencesin punctuation can emergeat any time during thelearning process.

Some strategies for instructorsin an online collaborative-learning environment:

i Make clear to students that the learning environment is a space designed in such
away that thereisalways freedom of expression. Express openly that any type of
feeling and belief can be ventilated without any type of punishment.

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



274 Santos Moreno

i Design alearning experience where the students can understand the importance
of punctuationintheteam’ srelationships. Thiscan bedonein different ways, but
an excellent one would be to take advantage of the situation when somebody
expressesthat hefeel srejected by the group or when theteam statesthat they have
developed negative feelings toward a certain person because she is not doing her
part of the work. Open a debate session with that team of students to discuss the
circumstances.

i Dedicate an area of the course’ s Web page where students working in ateam can
go and chat by themselves to meta-communicate. Once students understand the
concept and problemsof punctuationinacommunication, the best way isfor them
to solvetheir own relationship problems. After awhile, whenever they encounter
arelationshipdifficulty, they will tendtolook for theoriginsof their problemsusing
the communication abilitiesthey are developing.

Axiom 4: Digital and Analogic Communication

We humans can communicate in two ways. For example, if one wants to express
something about a cat, we could use a picture, adrawing of a cat, point to areal one, or
elsewecoulduseanarbitrary signthat wouldrepresent it, liketheword “cat.” Theformer
typeis called anal ogic communication because the picture is anal ogous to the cat; and
the latter is called digital because the sign “cat” does not in any way resemble the real
animal. Another exampl e of digital communicationisthedigit 7, which needsasemantic
convention for usto understand it. When we speak using any language, we are always
using both types of communication. Digitally, we make use of the signs and all the
syntactic and semantic conventions of that particular idiom. And anal ogically we make
use of body language, gestures, different voiceintonations, etc., to send adifferent part
of themessage at ahigher level of communication. Inthissense, theanal ogical qualifies
thedigital part of thecommunication. Thisisdoneinany type of human communication.
Itisclearerinoral communication, butitispresent whenreading or writingaswell. Have
you read a good novel more than once because every time you “read” new ideasin it?

Writingisstill thedominant mode of communicating inanonlinelearning environment.
Thus, apparently only digital communication is happening, but thiswould not be true.
I maginean examplewheretheteacher sendsthe message, “ Finish your essaysbeforethe
established deadline, or face the consequences!” A lot of analogical communicationis
present here becauseit iswith thistype of communication that we form the relationship
with others. Both types are present in any human communication. But paradoxical
relationships can be established if both types contradict each other. Imagine that the
same teacher had written as part of the course Web page, “1 am a flexible person and
always willing to hear from you.” Students and teachers are always translating all the
messagesthey receive fromdigital to anal ogical, something that could be very complex
and full of possible errors.

Again, students should be aware of the two different types of communication, so that
they can devel op the abilities to use both as decoders or coders of all the messages sent
during the learning process.
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Here, thevirtual context in which studentsinteract to learnisalso part of the anal ogical
aspect of communication. Thus, alot of thought should be given by the designer to the
way the whole course is going to be structured, to the interfaces, to the metaphor used
asthe central organizing theme, etc.

Assumptionsthat emerge from this axiom:

i Both digital and analogical communications are necessary to decode a certain
message.
i The analogical qualifiesthedigital part of the communication.

i Studentslearning onlinereceivemost of theirinformationindigital form; however,
they are alwaystrying to transl ate those digital messagesinto anal ogical commu-
nication.

i Thelesscontextual information, the greater the probability of error when translat-
ingfromdigital toanalogical.

Some strategies for instructorsin an online collaborative-learning environment:

i Learn how to include analogical information. The ability to do it can be learned,
especially inthewritten communication mode.

i Alwaysincludeanalogical information. Thiscan bedonein several ways: develop
the course material using plenty of graphics; use video depicting peoplein action
whenever possible; or carefully develop written information following the prin-
ciplesof rhetoric.

i Teach students to understand what they read. In this way, they learn how to
translatedigital information to analogical efficiently.

i Teach studentsto write. That is, teach them how to build solid argumentsthrough
writing following the principles of logic. In this way, they learn how to encode
analogical informationinwriting.

i Embed every learning task in areal-life context. Thus, alwaysinclude and define
the problem’s context in great detail.

i Make sure students have enough information about a particular culture because
“the activity of problem solving is influenced by the culture in which it is
embedded” (Driscoll, 2000, pp 238).

i Alwayssemantically defineall the conceptsused inthe content. Haveadictionary
or glossary alwaysready online, or use the ones available on Internet. It would be
better if an “intelligent glossary” were used, that is, one that presents the
definitions relevant to the particular piece of content a student is reading.
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Axiom 5: Symmetrical and Complementary Interaction

In general, interactions between persons tend to change progressively during a social
experience, including group learning. This movement can be done in two ways: 1)
symmetrically, where everybody is considered at an equal level and thus a very
competitive environment develops, or 2) complementary, where there are superior and
inferior rolesthat definetherelationship. Both typesdevel op naturally during thelength
of acourse, mainly duetothe particular characteristicsof themembersof acertain group.

Thesetwo types of dynamic interactions can be used to define the rel ationship between
all actorsinagroup engagedin collaborativelearning (including teacher and assi stants).
Neither is better than the other. What isimportant is that neither should predominate;
in alearning environment with sufficient freedom of expression, both would happen
naturally during thelength and breadth of acourseor alearningtask. Thedesigner should
accept that, at some times, the relationship between teacher and students or among
studentsiscomplementary and at other timessymmetrical. Thisisso becausedifferences
and equality should both be meta-goals of any course.

Ontheonehand, all communicants must accept that thereisahierarchy, anatural order,
where the teacher is at a superior level because he or she knows something the student
doesnot, for example, thegeneral structure of the course. But they must al so accept that,
at other times, the teacher could also be at an inferior level; for example, in solving a
problem, a certain student could have gained a great deal of knowledge regarding a
certain topic and thus, know morethan theteacher. Unfortunately, thewords* superior”
and“inferior” haveameaning attached to them that doesnot truly describewhat ismeant
here; we use them not to denote “good” or “bad,” but just to indicate differencesin the
hierarchy of the relationship.

These concepts of symmetry and complementarity are also related to the concept of
leadership in alearning team. Traditionally, a student would take the |eadership of the
group mainly dueto her or his personality; that is, some personstend to take control of
any situation from the start of any relationship, while others prefer to follow. Theroots
of these behaviors are, most certainly, situated in the individuals' early childhood
experiences. Without judging if “to lead” or “to follow” is good or bad behavior, the
designer should accept that each student hasalearned way of behaving wheninteracting
with others.

Inthissense, whentwo or moreleading personalitiescollideinagroup, itisvery probable
that a symmetric type of relationship will develop in that group. The problem isthat if
these group members remain symmetrical all the time then one could expect that
competition between them would quickly escalate to the sky. This can be a very
destructive learning environment. On the other hand, if only followers end up forming
agroup, then asort of negative symmetry al so devel ops because symmetrical interaction
is characterized by not having differences. Although in a different way, this type of
symmetry also promotes a destructive environment.

Now, from the complementary perspective, if aleader type of student teams up with a
follower then acomplementary relationship is established; that is, the leader would be
inasuperior level andthefollower inaninferior one. Apparently, thistypeof relationship
would be more productive than the symmetrical one, but, in fact, it is not, because it
resultsin arigid type of relationship where the amount of group synergy is very low.
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Thus, a productive collaborative learning environment needs to have all types of
studentsand, therefore, both kinds of relationships. Theideal situationiswhere students
realize what type of personsthey are, and, from there, the team has arolling leadership
among all members; that is, all studentstaketherole of |eader or follower at onetime or
another. In this sense, leadership and “followership” are both equally important.

Assumptionsthat emerge from this axiom:

i All relationshipsare either symmetrical or complementary.

i A productive CSCL environment has both symmetrical and complementary rela-
tionships.

i The possible ways a group could function is infinite because the possible types
of students are also infinite.

i Freedom of expression ensures that both types of relationships would happen.
i Each student has a learned way of behaving when interacting with others.

i The more predominant atype of relationship is, the less synergy the group would
have, and thus, the less productivity.

i Themore predominant atype of relationshipis, the more destructivethegroupis.
i L eadership and “followership” are equally important.

i M eta-communication helps students gain consciousness of the ways they prefer
to interact with others.

Some strategies for instructorsin an online collaborative-learning environment:

i Design alearning experience where students discover what type of personality
they have when learning in ateam. For example, you can make agame where you
randomly assign different rolesto membersof acertain team. One could act asthe
leader, another as afollower, another as having trouble at home, another who is
plain lazy, etc. Give them alearning task and ask them to act the role that was
assigned to them. Then, have a reflection session where they realize how the
different types of students affect the group’s work. Next, ask each one to reflect
on the way he or she usually behaves when learning in ateam. Ask them to send
everybody in the class an email stating it. In thisway each student is expected to
start using different waysof relating after having more consciousness of their own
ways of behaving in a group.

i The course should have a space where students can realize that, as humans, they
are all the same and thus must respect each other when having different points of
view. The course can include learning experiences where students are asked to
engagein discussionswith otherswhere at onetimethey defend one position and,
at another, they defend the opposite.
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i When selecting membersto form ateam, do it with the whole class. Let students
expresstheir preferences, but make them aware of the importance or the concept
of rolling leadership. Here you can make use of afirst-level strategy and ask them
to keep sometype of diary where they leave arecord of how they are exchanging
their roles.

i After students have had the opportunity of working in different teams, ask them
toreflect onand compareall of themintermsof their productivity. Inthisway they
will reach conclusionsabout what makesateam devel op synergy and thedifferent
ways a group can increase productivity.

i From the start of the course, inform students that you and your team of assistants
areready to hear any comment, complaint, or praise. Remind them of thisfact several
times during the course. It can even be a banner on the course Web page. Thisis
away of starting to develop an environment wherefreedom of expression prevails.
Never punish a student in any way for being honest.

Conclusion

The Relational Online Collaborative Learning Model intends to offer a means of
providing a humanistic educational experience to students in a computer-supported
cooperative-learning environment. The model holds that a promising approach is to
emphasize the relational aspect of the human experience of learning collaboratively
online. Itsbasic proposal istoincreasethe meta-communication between all actorsinthe
teaching and learning process and to consider the student as ahuman being responsible
and capable of interpreting and constructing his or her own knowledge. In this sense,
itsmain goal isto meta-devel op students; that is, to let them build up their potentialities
to accomplish afull life and not merely accumulate inert knowledge.

Pedagogically, the model accentuates the importance of having a second level of
instruction in any type of course where second-level strategies are applied to the meta-
development of students. Thisisimportantinany kind of learning experience, butiseven
more significant in an online experience because most of the communication is done
digitally.

Digital communicationisarather recent humaninventionand, no doubt, avery important
one, but itisnot enough. Thisis mainly because we humans, when interacting with our
fellow companions, prefer to usethe anal ogic type of communication—we use gestures,
move our hands, our eyes, etc., to send all types of messages. Nature communicates
analogically. Themodel described here offersamethod toinclude anal ogical communi-
cation aswell in an online course.

CSCL offersmany promisesfor our world; however, we face the challenge of widening
it so that it adds to our good human qualities. One possible way to achieve this could
beto forget the fatuous modern search for inventing avirtual exact image of reality and,
instead, use our intelligence to build online worlds where students can associate with
technology in innovative ways.
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In conclusion, the Relational Online Collaborative Learning Model can serve as abase
todeveloplearning environmentswherethegoal sof educationarefulfilled; thatis, where
the persons develop with others to become better human beings.
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Endnotes

! Itisimportant to noticethat the Proceedings of CSCL 2002 clearly show theintent
to readdress research in thisline.

2 According to the model of Complex Thinking devel oped by the lowa Department
of Education (1989), there are three magjor types of learning tasks: 1) problem
solving, 2) designing, and 3) decision making. Learners make use of different
mixturesof critical, creative, and basi c thinking abilitieswhen pursuing any of the
three.

3 Although most of the work done by thisresearch group was done several decades
ago, their views tie in very well with the constructivist assumptions. In fact,
Watzlawick haswritten extensively about it; for example, see Thelnvented Reality,
How we know what we believe we know edited by Watzlawick in 1984 New Y ork:
Norton.
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Chapter X1V

Online, Offlineand

| Nn-Between:
Analyzing
M ediated-Action Among
American and Russian
Students in a Global Online
Class

Aditya Johri
Stanford University, USA

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 cognitiontakesplace
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 one’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
intodiscussion of learning, I'll try to explain two conceptsthat would 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-face interaction 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 isinseparable 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 practice is 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, inpress), 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.

Figure 1: Mediational triangle (Cole & Engestrém, 1993, p.5).

kd
tartefact
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Figure 2: Activity system (Cole & Engestrém, 1993, p.8).

Tools

Subject Object/Objective
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Interaction Community Division of
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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
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 asingle activity. According to
activity theory, development occurs when contradictions are overcome (Engestrom,
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 in the 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 onthe 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 themin ameaningful manner, and to reconstruct eventsasthey
might have actually occurred.

Figure 3: Ideal activity system for the Global Classroom Project.

Artifacts

Instructors

Computer- Word Processor, Internet
Email

WebBoard

Syllabus
Previous discussions on WebBoard
Subject
Group of American and Russian | Object ‘ | Outcome ‘
Student: - -
ucents | Proposal 1 5 [ Learning how to write a proposal |
Rules
Classroom Rules [ Division of Labor ‘
Online Behavior Community | Russian and American Students |
| Institutional Constraints | Group of American and Russian
Instructor Defined Students
Self-Defined

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



292 Johri

Figure 4: Number of messages posted per day.
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Why This Group?

To decidewhich 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. Thegraph for thegroup!’ve
analyzed isshownin 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
discussions that took place between the students but is rather 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 membersinthe American
group were from different majors: one was an Information, Design, and Technology
graduate student, onewasaBuilding Construction major, onewasaBusinessmajor, and
onewasaComputer Science major. 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, withthe
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.
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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
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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 studentsdid
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 the topic 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 in thefinal 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

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

permission of ldea Group Inc. is prohibited.




Online, Offline and In-Between 297

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

WHRNOUTRWNE

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-structured tasksinan
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 be ableto 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 hel ped, 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 caseif 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 vesdecidewhat 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 the studentscomingintotheclass, andtheir expectationsfromtheclass. Thesefactors
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play afar more decisiverolein combination than theinstructorswould prefer, but there
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 atechnology-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

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



Online, Offline and In-Between 303

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. In asense, 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)

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



Online, Offline and In-Between 305

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 requiresattention to thetool sthat will
be used, the participantsthat 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 it isimplemented 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.

Task/Object

Outcome

Tools/Artifact

ACTIVITY

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



306 Johri

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 al so 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 the benefitsof continually evaluating an environment after
itisimplementedinanatural settingand of designingthelearning environment flexibly.
Wehavetothink of alearning environment asan activity system, andtheactivity 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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